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W Chapter 1 

Introduction and Approach 

The purpose of this book is to provide private and public decision. 
makers in the world's food system with a variety of methods for 
identifying both the problems and the opportunities facing their 

commodity systems. Furthermore, it suggests specific institutional, corporate,
cooperative, governmental, and coordinate programs of action consistent with 
the policies of the countries involved in tile study. 

The first publication based on the findings of this project, Agribusiness
Management fi)r Developing Countries- -Latin America, demonstrated that de
velopment of and proper response to new international and local food marke-s 
require a market orientation and a transfer of technology. The Central Amerikan 
study had as its focus nontraditional fruit and vegetable products that could 
reach the off-season markets in the United States and Europe. Although many of 
that study's producer cases highlighted small-scale landowners, their intensive 
use of land discouraged application of the study's results to the smaller, subsis
tent, nonconmmercial producer segments of Central American agribusiness. 2 

Corn was selected as an appropriate commodity-system example for this sub
sequent study because of its import~rncc to both developed and developing seg
ments of the global grain economy. Some 118 million hectares3 of farm land are 
devoted to the production of corn, out of a total of 760 million hectares in 
food- and feed-grain cultivation throughout the world. Of the 118 million hec
tares in corn, over 52 million are located in developing countries.4 Mexico, 
Central America, Bolivia, Colombia, Paraguay, East Africa, Indonesia, the Philip
pines, Thailand, and other developing nations look upon corn as an important
national food crop. Between 1961 and 1973, corn production in the developing 
countries rose 3.3 percent annually, but less than half of this increase (1.4 per
cent) was a result of higher yields.' Lack of technology is not the problem. As 
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Dr. Ralph Cummings, Jr., says, "MNaize is the crop where it is most obvious that 
the development of technology may be running the farthest ahead of the ability 

' and will to apply teclnology. 
The problems as seen in this book are manifold. The prinlary question to be 

answered was whether :a comtiodity-systen approach for private and public 
decisionmakers would be a practical tool for locating bottlenecks in and chal
lenges for developin, an effeciive food system. At the same timle, efficiency and 
productivity are not the oly cliteria for evaluating the pertormance of private 
antd public entities in a tod system. The subsistelt prdthcer and impoverished 
coIsuller "otilsideC" the Comllmerc'ial svsten cannot and should not be ignored. 
The "New Directions- maiiindate o the A ooeficynterlliational l)evelopment 
(All)) of the U.S. Slatc )epariit'ii witi its emphasis oin tie rAl poor was 
forllulated after this research study was unit1derway. Tie authorS' awarenless ot 
the important iole that the subsistelt corll prIodILI'er plays il a global corn 
systei as well as AIl's emphtasis oil rural poverty have led us to stless, wherever 
possible, the OppOlrtulities f'or i moie effective and equitable participation of 
the small-scale corn producer. 

Agribusiness, as developed at I harvar IdBusiniess School, includes all of the 
interrelated pri\'ate and public policymaking enterprises, troml f",rilt supply, 
farming-, and processing through distribution to lme illtilmateil collsliller ilchld
ing all the private IILd public coordiltigli ilichaiiiSl11S thatme ld the COmimllodil' 
systems together and enable tleii to adjust to technological, political, social, 
and ecolontic clihange. Agribusiiess cotimi; larg1e- id simalli-scale partici,,ints 
irrespective of the ecooiiciii. and ptolitic:l SVSlenis involveCd. t ill tUnately. 
niany writers have imistakenly used the wor agribusihesS to leanl larce-scale 
entities ill the fOod ss't;emi. Using this incorrect detinitioll of aribu'iniiss would 
then pit large-scale entities aailtt sinall, subsistent entities, and farm suppliers. 

processors, and distributors aeiainst flirmers ild ultimately each other. Agribusi
ness is in fact I desciiptive herll ilndicatilig that tile food s'ystein is i vertically 
integrated, interdependent, constantly changing system. 

While it is true that consolidation of decision points is taking place in various 

national corn systells as well as il the global corn system. this does lot neces
sarily mean that these laiger entilies make all the imptotant LIecisims affectiting 
the production and marketing of corn. It loes iCanln that thes: lairge-scale corpo
rate, farimer, an1d public lllanagers have a majoir responsibility not only to be 
responsive to the specific operational needs of their respective institutiots, bul 
also to make these decisions within the economic, social, and political priority
system of their various nitional, regional, and global markets. 

We selected Souitlteast Asia as our next study area because of a well-estab
lished and knowledgeable rescairch partner there: SFARCA, Southieast Asian 
Regional Ceinter for Graduate Study amd Research ill Agriculture. Its director, 
l)r. Jose l)rifon, has coinducted pioneering agribusiness research. After consuilta
tion with SIARCA, we selected the cort conmmudity system because of corn's 
increasing inlpo)rtance in Southeast Asia and because its p'rOthdCts and by
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products are basic food ingredients for hunans and feed ingredients for livestock 
and poultry. Furthermore, new technologies have made its oil, starch, and sugar 
by-products important ingredients in other food and industrial products. More
over, corn represents a complex blend of commercial and iioncommercial pro
ducers: a thoroulgh analysis of this network might provide important infOrmatioil 
oil how access to new rmarkets and technology benefits both the well-to-do "and 
the more numerous and difficult !o reach subsistent, small-scale producers. Fi
nally, the corn system is global. Therefore, our study would deal not only with 
domnestic and legional markets in Indonesia, the Philippines. :rmd Thailand, but 
Also could observe the relation of these markets t governnment programs and 
private policies in the principal inIportill and exporting :ountries. 

THE AGRIBUSINESS APPROACH 

Il iden tifving the itost desirable agrib usiness policy fr private aid public firms 
and institutions, we at the I larvard Business School take a commodity-system 
approach. I'lat is, we analy/e all tileiIterrelatcd functios to be perl'ormCd in a 
given systent rather thlan coinue our inivestigatiim to one or a few significant 
factors. Farm supply, tarmit;g, processing, storage. -sseIIIbling, atid institutional 
arid retail distribltion all ,tf*'ct each oIther: and all Of them respond to the 
changing ecoiomlic, political, and social demands 01' consumers. 0VnlV by under
stalditrl the en tire sy'stem lnd every f'actor within it can mc know enough to 
predict developmIents :i1d suggest policies to produce desired results. We believe 
that each private and public entity has twc vital characteristics. The first is its 
position and function in its commlodit% structure arid ill the global food system. 
The secotid is the unarruer in which it relates to. or coor dinates its finictiois 
with. the commodity system t1 which it is a part. 

We recogtnize lhat the coitrirtoditv systcms aid tire global t'0ood syslel are 
coistn thy chMagitng arid hat rianMy firms id governmnttal institutions Call 
affect the nature and rate of change Tle itlue agrontoric characteristics of 

each crop and tile estrus and grow-ot claracteristics for livestock arid poultry 
can also intiluee structure ad orcani/atioi of, a cornurodity systetIn.tile At the 
same time. each comrmodity system is corupet inc fol tile saMne liited lnd, 
water, energy, arid human lesources available for food. In marny cases, firms and 
institutions are confronted with pet irig against thenlselves:tie challenges of cOrIL 
tile,' (e.g. sugar )but they participate in techtobehlg to otle colnttloditV syste 
logical iinrovatiorts ilt other systems (e.g.. fructose f'rom corm) that threaten to 
alter their "'hiome system. Yet, this "'creative destruction' is itecessary if' isone 
to survive in world agribusitess. 

In using tire dynarmic systems we the governapproach, will re+,ate firm or 
nlenital institution to its comlitmodity system arid to tire tatiotnal aid international 
envirotmert. Figures I-1 and I-2 outline tle fucictimns performed illa coln
mtodity systel aid tie coordinating devices that hold it together. Figure I-1 is a 
I)omestic Flow ('hart. Figure 1-2, ant International Agribusiness Flow Chart, 
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Figure 1-1. Domestic Agribusiness Flow Chart 

indicates the additional international coordinating machinery as well as the 
absence of coordinating machinery in subsistence agriculture. It suggests that 
governmental institutions and private firms have to provide many more services 
in a developing society than in a fully developed one. These systems are dy
namic. Constant change and adjustment among tite participants, the system 
itself, and the trends affecting them all are normal. In addition, the commodity 
system is constantly "out of balance," with one segment developing before an
other and influencing it to change in turn. We should expect these imbalances. 
Never assume that ve can impose one complex system on top of another with
out destroying imporiant-perhaps critical -- human, social technological, and 
financial strengths. As has been ably demonstrated in Professor Theodore 
Schultz's life-long works. 7 tle commercial and noncommercial segments of any 
agribusiness cmtnodity system respond to economic and social incentives, 
regardless of the form of' government. 

The comntodity-system approach provides one way of positioning private and 
public entities within their ever-changing environment; developing a meaningful 
strategy: and implementing that strategy. Table I-1in this chapter outlines con
siderations in analyzing an agribusiness investment. In an agribusiness system, 
every entity is "in the uiddle." dependent on someole else's inputs and some
one else's market. In a higlv volatile food systent that dramatically swings from 
glut to shortages and back again, identifying risks and weathering unfavorable 

periods become extremely important. From a public decisionmaker's point of 
view, cost-benefit analysis of various programs and of" tiletransfer payments 
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Figure 1-2. International Agribusiness Flow Chart 

Table 1-1. Considarations in Analyzing an Agribusiness Investment 

I. Identify spreads (existing and potential) l)etween input costs and product prices.
2. Identify protections to spreads (futures markets, institutions, arrangements). 
3. Identify government programs that affect spreads (price supports, Public Law 480
 

international commodity agreements, export subsidies and controls).

4. Identify means of convincing financial institutions to supply financing. 
5.Identify the importance of timning in the cycle or in the change of the market structure. 
6. Determine vulnerability of investment to sociopolitical pressure in aj.ribusiness (image

politics).

7. Identify extent to which cooperation is required with system participants. 
8. Identify special financial tools responsive to analyzing investments in agribusiness:
 

" Commodity system model
 
* Sensitivity analysis of factors affecting model
 
" Special financial institutions catering to agribusiness investment needs
 
* Leaseback arrangements 
* Special arrangements witI cooperatives and financial institutions 
• Balance of product flows with vertical integration
* Identification of special inducements to agribusiness 
* Government and joint ventures 

9. Provide market access for production and coordinate production and marketing
 
through contracts and formula pricing.
 

10. Identify unique individuals who can provide leadership and also train others. 
11. Determine responsiveness of the investor to the nutritional, social, political, and 

economic priorities of the government or governments involved. 
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necessary to minimize risk, provide incentives, or cushion costs to consuiers and 
producers requires some perspective on the trends that affect the system. 

The Structure of this Book
 
This study applies coinulodity'-system analyis to the world's corn system,
 

with special emphasis on three countries iii Southeast Asia. Throughout the 
study, cases illustrate how commodity systems operate and how their functions 
are coordinated at the level of the individual firm, farm, or governmental insti
tutiol. 

Chapter 2 focuses on major trends likely to affect this system over the next 
decade. It identiics the trends aud sets forth the potential responses of partici
pants in the system. A case study indicates the effects of these trends and of 
participants' efforts .'adapt to them and chtanmge system.tile 


Chapter 3 analyzes trends in corn delland and consumption in Japan, the 
major market center for that commiodity in Southeast Asia. It also describes 
Japan's public and private efforts to supply its growing need for corn by inli
encing producers. 

Chapter 4 sets forth the response of participants in the [:.S. corn system to 
major domestic and international trels, ilcluding chames in deanlld caused by 
such foreigi bu,yers is Japan. 

Chapter 5 analyzes tileresponse of commercial and small flimers anrd off
farm participants in tie Southeast Asian corn system to the re(Iirenents of' 
domestic and foreign cor consumsiter s well as to other tlends developed 
throughout tilestud'y. 

Based on the fome-mim analysis. Chapter 6 discusses tile opportuni ties and 
approaches available to improve the Southeast Asian corn systll and tileeco
nomic developmenmt of tile remion . It also summarizes tile potential applicahility 
of the institutions and cooldinatinz arrangements of' the Southeast Asian corin 
system to other commodity systellIS and to other regiots struggling to make 
their food econmlies respond to their tlationmal, social, political, and economic 
priorities. 

NOTES 

I.R.A. (;oldberg et al ., Agribusiness htinaemewnnt .for leMcloping ('otntries 
Latin A merica ('antbridge, Mass.: Ballinger Pullishing (o., 1974 ). 

2. The term agrihusiness, as used in this study, was first used in J.11. Davis and 
R.A. Goldberg, A oncempt of Igribusiness (Boston I)ivision of Research, Ilar
vard Business School, 1957). .\gribusiness comprises allfarm inputs, farm pro
duction, and food and fiber processing anrd distribution entities involved in the 
production and distribution of food and fiber products to domestic and inter
national consulmers. 

3. One hectare = 2.471 1 acres. 
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4. Ralph W. Cummings, Jr., "Food Crops in the Low-Income Countries: The 
State of present and Expected Agricultural Research and Technology" (The 
Rockefeller Foundation, May 1976), p. 23. 

5. Ibid., p. 25. 
6. Ibid., p. 30. 
7. Theodore W. Schultz, Transforming of Traditional Agriculture (New 

Haven: Yale University Press, 1964). 



l Chapter 2 

Trends Affecting the World 
Corn System 

This chapter identifies the major trends that may affect the private 
and public firms and institutions involved in the world corn system 
over the next decade. It provides a broad perspective within which 

to consider interrelations between those U.S. and Japanese segments of the 
system that deal with corn primarily and as an animal feed ingredient and those 
in Southeast Asia, where corn is an important food for humans. As the chapter 
progresses, it will become clear that decisionmaking in the world corn system is 
divided among small farmers, large commercial farms, and concentrated decision
making units at the farm input, processing, distribution, export, and governmental 
levels. This mixed system places great pressure on coordinating institutions and 
arrangements. Theirs is the difficult task of safeguarding the economic well
being of system participants in the face of changes in supply, demand, tech
nology, and national priorities. 

THE WORLD CORN SYSTEM 

The following brief overview of the current status of the corn system will serve 
as a backdrop against which to analyze the effects of various trends upon the 
system. 

The United States, with about 24 percent of the world's corn acreage, pro
duces approximately 45 percent of the world's corn and-as Table 2-1 illus
trates-over 70 percent of the world's corn exports. As Table 2-2 shows, it will 
probably maintain this important position at least through 1985. This domi
nance by the United States means that its price-support policy, corn futures 
market, export policy, domestic corn usage, and its development of unique insti

9 

V.-. . . 



10 AgribusinessManagement for Developing Countries 

tuticii, (such as cooperatives) affect the corn system of other nations more than 
any other single factor except their own grain policies. 

Only about 16 percent of tie world's land in grain production is allocated to 
corn (see Table 2-3); but this acreage produces 23 percent of the total world 
grain output-primarily because of the productivity of the U.S. corn crop. The 
developing world, with 70 percent of the world's population has only 20 percent 
of the world's income, utilizes 20 percent of the world's commercial farm 
inputs, and produces only 40 percent of the world's agricultural output. This 
means that in the past the developing world had neither the resources to produce 
enough food nor enough income to buy additional food from others. Two new 
studies are most encouraging for the future of the developing world: To Feed 
This World, by Wortman and Cummings, and The Future ii the W1orld 
Econon , 2 by Leontief, et al. As income and population rise, heavy demands 
are placed on the agricult tral sector to supply more food and materials. Accord
ing to one scenario by Leontief, by the year 2000 world agricultural production 
should increase three to four times beyond the 1970 level and per-capita output 
should double. File average total growth rate in agricultural output assumed 
for all developing regions was 5.3 percent per annum for the 1970 to 2000 
period and 1.6 percent per annum for the developed world. The implication 
of these various past relationships and future projections between the devel
oped and developing world as they affect the United States are demonstrated 
statistically in Tables 2-4 through 2-7. They indicate a growing share of the 
coarse grain (especially corn) export market for the United States and a tremen
dous potential market in tiledeveloping world-even allowing for a much needed 
surge of productivity in their national food production, with the developing 
world moving from 36 percent of total agricultural output in 1970 to a pro
jected 62 percent of world agricultural output in 2000 (Table 2-6) and their 
share of agricultural imports of the world expanding front 15 percent in 1970 to 
a projected 40 percent in the year 2000 or froni S2.3 billion to SI0 billion (in 
1970 dollars). Enabling these projections to become a reality ineans the encour
agement of agricultural ntanagement skills appropriate to the technology and 
size units of tilecountries in this corn Study. 

Out of tihe 146 million fans in tihe world (100 million of less than 5 
hectares), about 20 million produce some corn. Production is becoming more 
concentrated as fewer large farnis produce more corn. For example, as Chapter 4 
shows in niore detail. in 1974 about I Million U.S. fariners produced corn for all 
purposes (800,000 produced corn for grain only) on an average farm field of 
about 55 acres (63 acres for those farniers producing grain only). Fifteen years 
earlier, almost 2 million farriers raised corn on an average of 36 acres per farm. 
In Thailand, similarly, approximately 400,000 farmers produced corn on fariis 
averaging 20 acres. In 1969 the average farri size was 10 acres. In1969 only 
about 1400 Thai farris harvested 20 acres or more. By 1976, this figure had 
Increased to about 40 percent of all farris. 



Table 2-1. Corn Exports, Area, Yields, and Production in Selected Corn Producing Nations: 1977-1978 

Area 
Exports Harvested Yield Production 
(million (millions (quintals (000,000 
metric tons) Percent ofliectares) Percent per hectare) metric tons) Percent 

World 61.4 100.0 117.7 100.0 26.4 340.2 100.0 
United States 44.2 72.0 28.2 24.0 54.1 161.7 47.5 
Philippines a -- I r 3.0 8.5 3.0 .9 
Indonesia - - 2.0 1.7 12.3 2.3 .7 
Thailand .8 1.3 1.4 1.2 23.8 1.8 .5 
Artentina 4.7 7.7 2.9 2.5 21.4 7.8 2.3 
South Africa 2.8 4.6 4.1 3.5 17.6 7.7 2.3 
European Community (EC) 4.8 7.8 2.8 2.4 47.1 15.0 4.4 
Mexico - - 7.9 6.7 11.1 9.7 2.9 
Brazil 	 1.1 1.8 11.3 9.6 15.0 18.0 5.3 C) 
People's Republic of' 

China - - 14.5 12.3 22.1 31.4 9.2 
India - - 6.0 5.0 9.2 6.0 1.8 
All Other 3.0 4.8 33.1 28.1 - - 22.2 

a ls 
_ = lessthan .1 

Sources: 1. World and European Community (EC) figures: U.S. Department of Agriculture (USDA),AgriculturalStatitics,1976. 
2. 	 Individual country figures: Foreign Agricultural Service ([AS), USDA, Reference Tables on Wheat, Corn, and Total Coarse Grain o 

Supply-Distributionfor Individual Countries(FG 9-76), May 1976. 
3. USDA estimates, March 1978. 



Table 2-2. Major World Corn Trade Flows: Average 1968-73, Crop Year 1977-78, and Estimated for 1985 (in millions of N 
metric tons) 

Total Corn lxporters Major Corn Importers 

United States Aserage 	 1968-73 17.5 Western Europe Average 1968-73 18.6 C" 
1978 44.2 a 

1978 23.7
lst. 1985 4 8 .0 b L-st. 'Q85 32.0 

South Africa Average 1968-73 2.0 Japan Average 1968-73 5.8 
1978 2.8 1978 9.3 

Est. 1985 3.5 Est. 1985 12.5 
Argentina Average 1968-73 4.3 Soviet Union and Eastern Europe Average 1968-73 2.8 

1978 4.7 1978 16.0 E'
Est. 1985 6.0 Est. 1985 18.5
 

Brazil 
 Average 1968-73 .9 	 Selected South Asia c 
Average 1968-73 1.21978 1.81978 1.1 

ist. 1985 6.0 list. 1985 3.0 b0 
France Average 1968-73 2.9 Selected Western Iernisphered Average 1968-73 0.5 

1978 2.0 1978 1.9 t'3-st. 1985 4.0 Est. 1985 3.0 
Thailand Average 1968-73 1.5 Other Communist e Average 1968-73 0.3" 

1978 .8 1978 2.3 i"l.st. 1985 3.5 Est. 1985 3.0 
Indonesia Average 1968-73 .2 Selected African f Average 1968-73 0.3 

1978  1978 1.0
list. 1985 1.5 Est. 1985 2.0 

World Total Average 1968-73 32.4 Selected West Asia g 
Average 1968-73 0.3 

1978 61.4 1978 1.0 
Est. 1985 80.0 Est. 1985 2.0 

Other World 	 Average 1968-73 2.6 
1978 4.4 

Est. 1985 4.0 

12 



aAs of October 1978, U.S. exports of corn have increased to 49.5 million metric tons, sold to the following countries: Western Europe, 17.2;
 

Soviet Union and Eastern Europe, 14.8; Japan, 8.6; Mexico. 1.6; Korea, 1.9; Taiwan, 1.5; Egypt, 0.6; and others, 3.3.
 
bplease note 1978 exports now estimated to be larger than 1985 projections.
 
cIncludes Bangladesh, India, Pakistan, Philippines, People's Republic of China, South Korea, South Vietnam, and Sri Lanka.
 
dIncludes Mexico, Brazil, Chile, Colombia, Peru, and Venezuela.
 
eIncludes Cuba. People's Republic of China, Mongolia, North Korea, and North Vietnam.
 

fIncludes Algeria, Egypt, Libya, Morocco. Nigeria, South Africa, Sudan, Tunisia, and Zaire.
 
glncludes Cyprus, Iran, Iraq, Israel, Jordan, Lebanon, Saudi Arabia, Sudan, and Turkey.
 
Source: USDA, FAS.
 

Table 2-3. Corn Area and Production in Selected Countries: 1976 

Production(million netric tons) "_ 
Area (millions of hectares) Corn Production 

Land in Landin Corn Land as Percentage 
Arable Grain Corn as Percentageof Total Corn Corn of Total 

Country Landa Productionza Productionb Grain Land Productiona Produc:ionb Grain Output 

United States 205.1 72.1 27.1 38 248.1 146.5 59 
Indonesia 13.3 11.4 2.8 25 26.6 3.5 13 
Philippines 7.6 6.8 3.0 44 9.2 2.6 28 
Thailand 12.5 9.8 1.3 13 18.3 3.0 16 
World 1,507./ 744.4 118.6 16 1,359.2 313.2 23 

aArable land, land in grain production, and total grain production from Food and Agricultural Organization (FAO), Production Yearbook, 1975. 

Arable land figure is for 1974. World figure includes arable land and permanent crops.
bCorn production and land in corn production frorr FAS, USDA, Reference Tables on Wheat, Corn, and Total CoarseGrainsSupply-Distribution 

for Individual Countries (FG 9-76), May 1976. 
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Table 2-4. U.S. Share of World Grain Trade (percent of total world exports) 

Total Coarse 
Year Graini Grain lt'heat 

1960-64 .... .37 .40 .39 
1965-69 .... .37 .45 .33 
1970-74 .... .42 .48 .38 
1975 ........ 51 .59 .45 
1976 ........ 52 .54 .40 
1977 ........ 47 .57 .34 

Source: Foreign Demand and Competition Division (FDCD), Economics, Statistics, and Co
operatives Service (ESCS), USDA. 

Table 2-5. U.S. Coarse Grain Exports by Region (in millions of metric tons) 

Year 

1960-64 .... 
1965-69 .... 
1970-74 .... 
1975 ....... 

1976 ....... 

1977 ....... 


Source: FDCD, ESCS, USDA. 

Table 2-6. Comparisons 

Developing 
Countries 

1.6 
2.2 
4.8 
6.6 
7.2 
7.7 

of Market Shares 
oped and Developing Countries: 1970 and 
total) 

Item 


Share of total agricultural output 
Developed' 
Developing b 


Grain consumption 
Developed 
Developing 

Consuntlption o Anminial Products 
Developed 
Developing 

ncludes Soviet Union and l-astern 
blncludes centrally planned Asia. 
Source: FDCD. 'SCS. USDA. 

Centrall' 
Dereloped Planned 
Countries Countries 

10.7 .4 
16.3 .8 
20.9 4.8 
26.2 14.7 
36.9 9.2 
29.8 7.0 

and Market Demand for Devel-
Projected 2000 (percentage of 

1970 2000 

64.0 37.9 
36.0 62.1 

45.0 32.9 
55.0 67.1 

63.6 41.8 
36.4 58.2 

iurope. 11 
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Table 2-7. Total U.S. Agricultural Exports by Region (in billions of dollars) 

Centrally 
Year Developing Developed Planned 

Countries Countries Countries 

(share) (share) (share) 
1968 ..... 2.2 (.36) 3.9 (.62) .1 (.02) 
1969 ..... 2.0 (.33) 3.9 (.65) .1 (.02) 
1970 ..... 2.3 (.32) 4.7 (.65) .2 (.03) 
1971 ..... 2.5 (.33) 4.9 (.64) .3 (.03) 
1972 ..... 2.8 (.30) 5.8 (.62) .8 (.08) 
1973 ..... 5.0 (.28) 1(1.6 (.60) 2.1 (.12) 
1974 ..... 7.6 (.35) 12.8 (.58) 1.6 (.07) 
1975 ..... 7.5 (.35) 12.5 (.57) 1.8 (.08) 
1976 ..... 6.8 (.30) t.60) (.10)(3.7 2.4 

Source: Ii)CD, ESCS, LSI)A. 

Table 2-8. Growth in World Grain Production: 1976 Compared to 1961
1965 (in millions of metric tons) 

1961-1965 	 1976 

Percentage Percentage 
'olume of Total l'olume of Total 

Corn 216.1 21.9 334.0 22.6 
Wheat 254.5 25.8 417.5 28.3 
Rice (Paddy) 253.2 25.6 345.4 23.4 
Other Grains 264.1 26.7 380.4 25.7 

Total 	 987.9 100.0 1,477.3 100.0 

Note: Altered figures in colunns under 1976.
 
Source: FAO, Production Yearbook, 1976, (Rone, 1977). 1976 figure for corn given here
 
may differ slilghtly from that in other tables because of difference in sources. 

Table 2-8 shows that although all grain production has increased between 
1965 and 1976, corn and wheat output has expanded at a slightly faster pace 
than that for rice and other grains. (Note, however, that crops such as cassava, 
which compete with corn in tropical areas, have had even more rapid growth 
rates.) 

Factors and Trends Affecting the System 

1. 	 It is estiniated that the grain deficit for developing countries will reach 85 

to more than 100 million metric tons--or a trade value of SI 3 billion- by 

1985. But current wheat surpluses and corn accumulations indicate that 
monetary demand is slow. Therefore, there will be -onstant shifts between 
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2. 

3. 

4. 

5. 

6. 

7. 

surpluses and shortages. Wheat and alternative crops such as cassava will 
partially replace corn as a feed grain during shortages. 
Projections foresee sonic slowdown in the "population explosion," but esti
mates still place the world's population in 2000 between 5.5 and 6.3 billion 
people. 
The rate of increase in per-apita real income is slowing down because of 
unemployment, inflation, declining productivity, arid income transfers. 
Some neans of narrowing the gap between the developing and developed 
food economies is one of the major political, social, and economic prob
lems facing agribusiness. 
Of the 140 million farms in the world, 100 million are of fewer than 5 
hectalr s. How to upgrade the producers and workers on these small farms is 
a critical problem facing agribusiness. 
Inflation has affected costs, margins, currency values, and relations between 
crops and substitute waste products. 
Government prograns are major factors in determining the profitability of 
firms. Such programs can have an effect on: 

tile volatility and hedgeability of commodities and currencies. 
the margins allowable under various price control programs 
the definition of competition in antitrust laws 
competitive pricing 
incentives and disincentives for production 
the relation of international commodity agreements to various doniestic 
and regional price support programs 
international currency changes and, in turn, contract exports 
imports, exports, land tenure, farm size, and the national origin of 
owners 
subsidies for consumers, producers, exporters, and other segments of 
agribusiness 
transportation tariffs and other regulatory charges 
standards, grades, and terms of trade and enforcement 
government and private storage programs 
extension and research 
volatility of prices, favoring closer private and governmental policy
making. 
Businessmen niust be wary when government is the principal buyer or 

seller in a market-- or when they are in danger of running afoul of the love
hate relationship between developing governments and international firms. 
They should also be aware that nations with central economic planning are 
moving away from "tender offerings" in favor of direct negotiations. In 
general, it is fair to say that many of these factors-and especially the vola
tility of grain prices-recomnend closer cooperation between government 
and industry in policymaking.
 
Twenty percent of the world's population belongs to one or more farm
8. 
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supply oi marketing cooperatives. The cooperatives' market share and 

dollar volume is increasing in Britain, the United States, and the world in 

general. A proposed joint cooperative international grain-trading firm will 

mean either a new strong competitor or a new international, regional, or 

domestic partner to oite or more of the major multinational grain firns. 

9. 	 Multinational agribusiness firms are developing new strategies. 
Firms are expanding into each other's cotmnodities and geographical 

territories. Branded firms are moving back to cotmodity procurement 

devices, and conimodity firms are moving into branded products. U.S. 

firms are expanding into Europe, Brazil, the Middle East, and Asia: 

Japanese firms are developing procurement offices and food operations 

in North America. European firms are establishing new footholds in U.S. 

and Canadian agribusiness. Cooperatives are developing their operations 

in farm inputs and processing, signing long-term contracts with pro

prietary corporations, and beginning to form new international relation

ships. 
* These changes force the development of new market structures involving 

different pricing and margin strategies that are usually more competitive 

than previous ones. 
All parties now pay more attention to the low and high technology 

aspects of agribusiness. Chemical and drug firms are deeply committed 

to new seed and animal technologies and place new emphasis on up

grading waste and by-product ingredients. 
A movement for more concentration in agribusiness decisionmaking is 

taking place in both developed and developing countries at the local and 

regional levels. If joint ventures and acquisitions are to take place ac

cording to the antitrust laws of most countries, such arrangements can 

be executed in only one or two major investments as each firm, once an 

acquisition has occurred, will be most limited in making further acquisi
tions by various national monopoly commissions. 

One area in which less concentration is occurring is in international com

modity trading. Although dollar volume and physical volumeIare in

creasing, the market share of most participants is constantly shifting, as 

noted by Table 2-). 
Worldwide concentration of most other decision points in agribusiness 

makes agribusiness firns mlore vulnerable to the loss of a major supplier 
or custoner. 
The inevitability of interaction among the developed, developing, and 

centrally planned economies has made coordination necessary and 
placed a major emphasis on colmmnications. 

Climate and water source and usage play an ever more important role in 

Multinational decisioninaking. Many firnis now find climatologists 
invaluable to their operations. 
In 1977. private and public multinational firms and entities began to 
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Table 2-9. U.S. Export Statistics: Fiscal Years 1971, 1975, and 1976 

1971 1975 1976 

['olo e Per. I "ohltne Per- Ioltme Per. 
(in 000,000 centage (in 000,000 centage (in 000,000 centrage 
of bushels) o. Total of bushels) ol Total of hushels) of Total 

Cargill, Inc. 454 29 720 19 760 17 
Continental Grain Co. 342 21 623 17 768 17 
Cook Industries, Inc. 257 16 614 17 793 18
 
Louis Dreyfus Corp. 
 108 7 477 13 657 Is
 
Bunge Corporation 134 8 300 
 8 350 8
 
Garnac Grain 92 6 286 
 8 317 7 
Toepler 0 0 196 5 215 5
 
Archer Daniels Midland 29 2 65 2 80 2
 
Peavy Company 0 0 61 
 2 68 2 
The Andersons 15 1 54 1 63 1 
Early and l)aniels Ind. 0 0 54 1 62 1
 
Central Soya 0 0 49 1 72 2
 
Other 	 168 It0 189 6 201 5 

Total 1,598 100 3,698 100 4,406 100 

Source: North American Export Grain Association Inc. (does not represent total voulte of 
U.S. grain exports, oniv the volume of N.A.-.G.A. memibership). 

develop global food strategies to respond to a new world food economy. 
They came to realize that "unplanned" historical accidents will no 
longer necessarily place them in the most favorable competitive position. 

10. Because of the assumption that commodity volatilities are greater now thanl 
before 1971-72, coordinating devices are crucial to the prolitability of 
firms and to the stability of the countries itt which they operate. Coordi
nating devices include: 

new commodity futures markets- currently over S I600 hillion in vohllne 
per year-in such itenis as molasses and, in the United States, new white 
sugar 

* 	 cooperatives, ranging from domestic tarm cooperatives to foreign coop
erative joint ventures 
dollestic and interlational cooperalive-corporale joitt ventures 
long-term agreements between producers in one country and multi
national firins itl anothcr for pr)ciUremen I,marketing opportunities, and 
investments in each other's operations 
emphasis o cOntIodity.systetns analysis and market analysis by the 
World Bank and commercial banks 
government aid private joint velures 

* new global policy information systems such as ti,International Food 
Policy Research Instituite 
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* 	new financial subdivisions with respect to financial and futures markets 
services set up by such firms as Continental Grain Co. 
climate associations and satellite climate information services offered by 
multinational firms 

* 	joint ventures between producer cooperatives, private firms, and govern
ment in one country or region with their counterparts in other countries 
or regions 
the World Bank's Consultative Group for Food Production and Invest
ment in Developing Countries 
the International Food Development Advisory Service for manpower 
development and technical aid 
the inclusion of centrally planned, governmental, and cooperative enti
ties in the Food and Agriculture Organization's Industry Cooperative 
Program 
the emergence of private devulopment banks as subdivisions of commer
cial banks, for use in agribusiness projects in developing countries. 

11.For economic development, technological transfer will continue to be im
portant. But increased productivity must be related to six other equally 
important but still neglected areas, namely: 

market access 
development of a coordinating and logistical system of storage, trans
portation, and risk management 
development of a system that reduces waste, makes use of by-products, 
and improves the general level of nutrition 
development of new financing arrangements 
a program that makes use of surplus labor and upgrades the skills and 
participation of the population, so that subsistence producers and con
surners become part of a domestic and global foodsystem. 
effective monetary incentive programs: the proper financing of these 

projects must ultimately rely on the market access skills of private, co
operative, and governmental trading firms. 

12. 	 Firms and institutions are increasingly vulnerable to new social priorities. 
Issues 	that must be taken into consideration include:
 

ecology and pollution
 
water and its use
 
energy
 
unemployment versus costs of social programs
 

cooperative versus proprietary corporations
 
upgrading of by-products for animal and human consumption
 
managerial and training skills to upgrade human talent.
 

13. 	 Assuming that one's assumptions and projections can be wrong, one must 
prepare acceptable alternatives. Most of the above assumptions for poten
tial agribusiness growth have been conservative; therefore, agribusiness 
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opportunities may be greater than we have stated. At the same time, if 
there is a worldwide economic collapse, agribusiness for economic develop
ment will be even more needed. World agribusiness, therefore, may be the 
most survival-proof operation ofthe world's economy.

14. 	 People are the key to all agribusiness operations. Therefore, identifying and 
encouraging private and public entrepreneurs is a key factor in agribusiness 
economic development. 

15. 	 The heart of the world's food problem is in developing market economies. 
If the birth rate performance since 1)60 is repeated in the next decade, the 
developing countries' population may, by 1985, exceed 2.5 billion people,
of ".ien -.2 billion may be living in food-deficit countries. The per-capita
income of these countries is less than S200 per year, so increased local 
production is essential. To do this will require raising production growthrates from 2 percent to over 4 percent a year. This increase can come 
about both by increased yield potential and by increased land use. 

16. 	 Additional farm inputs will be required, as implied by Table 2-10. When 
one compares the inputs in to meatthis table and cereal production, the 
importance of major farm inputs becomes evident. 

17. 	 Carryover stocks, a residual factor, are also important. At a minimunm, they
equal the quantity of food that must be in the marketing pipeline to enable 
commodities to steadilylove into consumption fromn one harvest to the 
next. Stocks that are too small result in high, volatile prices disruptive to 
consumers. Stocks that are too large remove the incentive to expand onutput.
In 1961, U.S. and Canadian grain stocks of' 137 million metric tons equaled
nearly four-fifths of total world stocks. Release of stocks owned by the 
U.S. Commodity Credit Corporation was authorized whenever grain prices
reached or exceeded 115 percent of tile loan level (plus carrying charges) at 
which they were acquired. As a result, annual grain price fluctuations in tile 

Table 2-1,,1. Selected Comparative Agribusiness Statistics as Percentages of 
Total Non-Communist World: 1973 

.tIgri

ctltural 
Popitm. Ierti-

Regio lation iractors liters Beef Cereals 
North America 1 39 34 35 33European Community (-C) 2 	 2835 17 13Latin America It) 5 7 23 8Africa 19 1 2 8 6Asia 63 7 7 6 33' 

aMainly rice. 
Source: USDA Economic Research Service 
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United States never exceeded 20 percent in tile 1960s. This regulation set 

the tone for the world grain markets as well. A new U.S. program devel

oped by the Carter Administration features long-term storage agreements 

at tilefarm level; a wide gulf between support levels and release prices, 

with the market price affecting most of the allocation of supplies; and the 

requirement that farmers participating in the program withhold specified 

"plannedpercentages of their grain lands from production. The resul taut 

volatility" is critical to the development of any U.S. and global commodity 

policy for individual firms. In addition, the U.S. commodity programs will 

be directly related to potential international commodity agreements in 

order to share the responsibility of keeping world price levels less burden

some to the U.S. and Common Agriculture Policy Treasuries. 

18. 	 Exports represent the surplus supply above local demand for grain at pre

vailing prices. In fact, all nations have an implicit or explicit minimum 

amount of production reserves for themselves. Imports represent a residual 

demand for grain or other products above what is met by local production. 

Total 	food exports represent fron 12 percent to 20 percent of world crop 

usually the mostproduction (as noted in Table2-1 I ). The export values are 

volatile because they represent "residuals" in the world food system and 

latch one domestic program against another. The Chicago corn futures 

market plays an important role in the pricing of future corn trading ar

rangements as these "residuals" utilize the market to hedge this volatility. 

Table 2-11. Production and Exports of Selected Commodities, 1970 and 

1975 

Production ill :.'port 'olumnle l:xlport Valte 

Millions of 
Tolls 

(isa l'rcentagt,' 
oJ I'rotuction 

ill Billions 
of Dollars 

Food 19 70 1975 197(0 1)75 1970 1 75 

Wheat 321 350 18 20 3.5 10.8 

Coarse Grains 
Sugar 

580 
70 

860 
80 

8 
30 

12 
27 

2.8 
2.0 

10.7 
10.4 

Nondairy Fats 
and Oils

F~ish and Fish 
35 40 35 32 3.5 7.7 

Products 
Coffee 
Beet and Veal 
Rice 
Cocoa 
Pork 
Oil Cakes 
Tea 

80 
4 

35 
310 
1.4 
25 
50 
1.0 

71) 
4.5 
45 

340 
1.5 
40 
25 

1.3 

14 
76 
5 
2 

78 
2 

48 
59 

12 
77 
5 
2 

79 
2 

42 
38 

3.0 
2.9 
1.8 
0.9 
1.0 
0.5 
2.6 
0.5 

6.0 
4.0 
3.7 
2.1 
1.8 
1.7 
1.6 
0.8 

Source: USI)A Economic Research Service 
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These, then, are the factors and trends that currently influencCe the world 
corn system. Our description of this coumodity system would not be complete,
however, if we did not mention the technological revolution now occurring
within it. That is the purpose of the next section of this chapter. After that dis
cussion, we will be able to describe precisely the structural results of t1'ese 
various forces for change on the corn system. 

Technical and Nutritional Aspects of Corn 
The agronomic characteristics of corn and its nany uses decisively influence 

the decisiorniaking of participants in the world corn system. Corn is produced in 
temperate and tropical regions througlhut the world and on both highly capital
intensive operations and purely subsistent farns. The grain itself is classified into 
seven groups: dt it, flint, flour. pop, sweet, waxy, and pod, the most irmportant 
of which are dlent and flint. Within all groups are white and yellow varieties. The 
dent group has the highest yields and accounts for over 90 percen; t of U.S. pro
duction. Flint varieties have a higher nutritional value than dent and are pre
ferred illSpain, Argentina, and Italy. Their popularity in sone other markets is 
high because their high xanthophyll content imparts a yellow color to poultry
and egg yolks. Furthermore. flint corn can be stored and shipped with less spoil
age than dent varieties. Many of the less important varieties ot dent arid flint are 
gradually disappearing from use as hybrid seed technology spreads throughout
the world, bringing increasing uniformity to the varieties of corn in ise. 3 

In its cld uses corn is a highly versati!e crop. It is a dietary staple illthe 
cereal-based economics of many developing countries, particularly illLatin 
America and Africa. but also in parts of Asia. It is the most imlportant feed grain
in the livestock economies of the more developed nations. Although processing
of corn absorbs only a small portion of total world production, a wide range of 
food, feed, and industrial products are produced from it. The vet-milling pro
cess, for example, produces industrial starch plus various by-products used in the 
manufacturing of animal feeds (steepwater, bran, and gluten) and of corn oil 
(germ). Prices for these by-products can be as important tIothe wet miller's eco
nromic fortunes as the price lie receives for his primary product. Nituch of the 
world's cornstarch production is converted into corn syrups and swee teers that 
compete with cane and beet sugars. In addition to \\ !lmilling, other corn pro
cessing industries produce breakfast cereals. corn meal, and alcohol. 

Nutritionally, corn is tine least important of the three major grains. I provides
about 6.2 percent of world per-capita direct caloric consumption arld 5.5 per
cent of protein. Wheat supplies 19 percent and 20 percent of these categories,
respectively: and the figures for rice are 19 percent and 13 percent." Corn is of 
relatively low nutritional value for humans because of its low protein content 
and poor balance of essential ainino acids. Protein is 8 percent to 10 percent of 
corn by weight, and most varieties are deficient in two important aminlo acids: 



Trends Affectingthe World Corn System 23 

lysine and tryptophan. All cereals are relatively low in protein content, so 
protein quality is a major determinant of the amomt of usable protein avail
able from grain. Of the major grains, rice has the highest quality protein. It is 
followed by oats, wehat, sorghun. and corn. 

Efforts to improve the nutritional value of corn have been in progress for 
many years. These efforts concentrate on genetic breeding, but protein fortifi
cation and improvements in storage system, are also being studied. In the 1960s, 
researchers at Purdue University in the United States discovered a recessive gene 
in corn called Opaque-2 that can cause an important change in the amino acid 
balance. The amino acid pattern it sponsors has higher levels and a better balance 
of lysine and tryptoplhan, therefore more usable protein. Unfortunately, 
Opaque-2 corns have a floury or powdery kernel that has visibly lower weight, 
volume, and density than more coimon corn types. As a result, corn consumers 
in poor countries resist introduction of tilemore nutritious varieties. 

For many years, experimenters have also worked to improve the productivity 
of tile plant. Of potentially revolutionary impact on the corn system is thecorn 
recent discovery by genetics researchers at the University of Canada of a mutant 
strain of double-eared corn. With this vafiety, two ears of corn grow for every 
one a normal plant produces, and the 'flant's yield is doubled. Both cobs are 
reported to be of normal size and to nintture at the same time. The researchers 
believe it will take between five and te.i years to produce reliable, marketable 
%,arietiesof this corn, which seed companies could offer to farmers with a guar
antee of good results. 6 The long-range effect of this development could be very 
important, given increasing pressure oil tile resources andworld's food-producing 
efforts by governments of poorer countries to upgrade the diets of their popula
tions with protein from corn-fed animals. 

This brief overview only begins to cover the corn commodity. An awareness 
of the growing nutritional and productivity efforts being developed by various 
international and domestic research institutions is essential in understanding the 
new impact the world corn system will have in the total world food system. 
National planners will take these new uses into consideration when determining 
incentive programs for corn versus other crops. 

Structure and Coordination in the World Corn System 
The world has between 140 and 150 million farns, 7 40 million of which are 

estimated to prcduce most of the commercially marketed food. In other words, 
a minority of commercial farmers produces most of the world's food and sup
ports a large nonagricultural population. More than half the world's farmers 
produce barely enough-and at times less than enouth--food for themselves and 
their families. Similarly, a minority of commercial consumers buys most of the 
traded food supplies, while the majority of consumers at or near a subsistence 
level finds it difficult to purchase an adequate amount and variety of food. 

These conditions become apparent when U.S. agribusiness is contrasted with 
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the food economy in much of the rest of the world. Commercial farmers who 
are integral participants in U.S. agribusiness through their participation in co
opeatives and contracttnal arrangements and through their use of futures markets 
are responsible for over 90 percent of U.S. food production. At the opposite 
end of the American system are retail consumers who are generally able to pur
chase food for a wide range of dietary and nutritional patterns. Government 
Food Stamips provide assistance to consuners whose incomes are too low to per
mit them to purchase adequate food on their own. 

With the exception of I'urope, Japan, and tile highest income groups in othel 
regions, the food economny of the rest of tile world is the reverse of' this struc
ture. Over Iial f the producers are suibsistence fainers. Most consumers cannot 
afford to buy food for a sound diet and, except in tile oil-producing nations, 
their governments lack tile resources to assure them one. 

Tile existence of large ininbers of people who are barely able to produce an 
adequate diet for themselves, or to ptrchase one fromn others, is an itllportant 
obstacle to economuic growth in many parts ot tlie world. The various commodity 
systems with which these people are associated offer a means to overcome this 
obstacle. But developing systemic links to these peoples is a c mplex task that 
requires 'i thorough understanding of' the systens organization and coordinating 
niechaimisms. In this report, we must identif'' how less organized or coordinated 
parts of the world corn system operate and then work to relate themi to its Inore 
efficient parts. 

Table 2-12 shows how key components of the world corn system have 
changed over time. Although it is currently impossible to determine the number 
of livestock prodtucers and industrial enterprises that require corn as a feed, it 
can be presuled that their numnbers have increased as world population has 
grown, livestock out put expanded, and corn prodtiction increased. It is also 
impossible to ident ify the farmers who are primarily corn producers among the 
world's approximately 146 million farmers. Nonetheless, Table 2-12 does begin 
to place some dimensions oni the world corn system. This skeletal outline could 
be fleshed out if a country-by-country effort were made to identify the number 
of participants at each level of the system: the vollles of corn they handle: tile 
,,alue they add at each level: and tile quality of comtpetition they face. Ulti
mately, any significant business or policy decision affecting a national coinm
modity system should be based oil such in formation. Similarly, policy decisions 
affecting the international corn system must eventually be based on such data. 

The structure oft ile world corn system has fully formed and still-devehiping 
components, just as tihe world economy has industrialized and developing seg
nients. The developing countries are modernizing their econolies and agricul tu
ral sectors, however, and as they io, their ways ofproducing and consuming corn 
will probably approximate patterns in developed countries. Furthermore, those 
countries eldowed with the proper soil and climate for corn production will be 
able to modernize their corn systems to meet both their internal reuirenlents 
and foreign demand. As these two processes occur, the corn systems of tile de
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Table 2-12. Growth in the World Corn System from 1960 to 1970, with 
Projections for 1985 

1960 1970 1985 

Consumersa (billions) 	 3.0 3.61 4.81b 
Meat Production 
(million metric tons) 67.3 102.2 151.7 

Beef 28.0 39.9 57.3 
Mutton 5.6 7.2 10.3 
Pork 27.6 37.5 53.9 
Poultry 6.1 17.5 30.2 

Livestock Population (millions) 4,327.8 8,895.1 14,836.6 
Cattle and buffalo 135.3 1,250.7 1,936.8 
Sheep and goats 1,343.2 1,457.3 2,155.7 
Swine 524.1 626.9 1,075.4 
Poultry 2,225.2 5,560.2 9,668.7 

Corn Price 
(in U.S.$/ton for 92 yellow, f.o.b. 
U.S. 	Gulf) 

Current dollarsd 48.31 h 61. 2 9 d 200.00e 

1974 contant dollars 86.00 98.00 95.00 
Production 

Corn 
Ilectarage (million hectares) 102.2 107.2 130.0 
Output (million metric tons) 208.5 261.3 364.0 
Yield (tons/hectare) 2.04 2.44 2.80 

All grains
 
tlectarage (million hectares) 657.4 699.7
 
Output (million metric tons) 935.9 1,212.9
 
Yield (tons/hectare) 1.42 1.73


Farmsg (millions) 

Corn farms n.a. 20.0
 
All farms n.a. 146.8
 

a1960: FAO, Production Yearbook, 1961; 1970: FAO, Production YearbooJk, 1975. 1985: 
World Bank.
 
b 19 60 : FAO, Production Yearbook, 1962; 1970: 1969-71 average, from FAO, CLommodit
 , 
Review and Outlook, 1975; 1985: University of California, .Alhngrq World, July 1974, p. 
133.
 
CFAO Production Yearbooks and IAO Predictions.
 
dFAO, Production Yearbook, 19 72; and FAS, USDA. 
eworld Bank unpublished estimate,;. 

f1960: FAO, Production Yearbook, 1962; 1970: FAO, Production Yearbook, 19 72. 
gCorn Farms: Study estimate based on assumed world average corn farm size. All Farms:
 
FAO, Production Yearbook, 19 75.
 
hThe 1960 figure is for crop year 196 1-62.
 

veloping countries will becone more interrelated with those of the industrial 
nations. Various coordinating devices, such as futures markets, commodity 
agreements, contractual and vertical integration, and joint ventures, will blur the 
current distinctions between the developed and developing corn systems. This 
convergence is already occurring, as subsequent chapters will demonstrate. 

The developed segment of the world corn system has an interest in enabling 
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developing-system participants to enter the developed sector. Developing agri
business represents a vast market and a huge pool of underused hunan and 
natural resources. 

For the most part, it is a highly concentrated industry with sophisticated
coordinating arrangements. I-or most developed countries, the top ten firns ill 
each functional area represent more than one-third of' the commercial dollar 
volumes involved. In developing countries, the number of primary entities is 
even smaller. 

Mention should be made of' the particularly critical role played by grain
wholesalers. Despite the relatively large number of grain corporate and coopera
tive wholesalers, international trade in corn and oth r grains is handled by a small 
number of publicly, privately, or farmer-cooperatively owned companies. Their 
trading activities are based on an understanding of world commodlity systems 
and their ability to store and move large volumes quickly and efficiently. They 
are readily able to cope with volatile markets and widely fluctuating prices, and 
they are sophisticated users of such coordinating devices as futures markets and 
worldwide intelligence.
 

In contrast to the operations of these firms are 
 the activities of governmelt
managed grain marketing entities in the major exporting nations. In Argentina, 
for example, the government controls grain marketing through the "Junta 
Nacional de Granos," or National Grain Board (NGB). The N-;B assumed sole 
responsibility for purchasing and marketing corn and sorghmul in January 1N74. 
This arrangement has significantly reduced tile role of the private grain trade in 
Argentina. Large shippers and traders, who previously lpurchased corn from 
farmers and moved it to export position or into the domestic market via their 
own elevators, now are limited to receiving for the account of NGB. The NGB 
takes title at the elevator and i moves corn into export itself. Government-to 
government contract sales are increasing in importance, with particular emphasis 
on sales to Cuba, the People's Republic ofTChina, and other socialist countries. 

The Maize Board tightly controls corn marketing in South Africa through
cooperatives that own virtually all storage elevator capacity and act as buying 
agents for the account of the board. Private traders are linited to buying from 
the board and reselling in the domestic markel or bidding oni board tenders for 
export. The board does not control the final destination of exports, except in 
the case of governmellt-to-goverinieIit contracts, which are currently in effect 
with Taiwan and Venezuela. 

With the exception of these countries and the United States, the only con
sistent exporter of' corn to world markets is Thailand. which expanded acreage,
production, and inputs almost steadily througholt the 1960s and early 1970s. 
Government corn production goals generally have been achieved, and under 
normal conditions about Q, percent of the corn crop is exported. Virtually all of 
the exports go to markets in Southeast Asia. The ,lost important market is 
Japan, which is supplied Under contracts negotiated annually between the Japan 
Feed Trade Association arid the Thai Board of Trade. 
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The result of this mix of government-controlled and private wholesalers is 
that a small number of participants play a major coordinating role in the inter
national corn market. Coordinating arrangements strive to manage or transfer 
risk while improving informnation flow :mnimg system participants. In the devel
oped sector of tileworld corn system these devices are well developed and 
widely used. The result is high productivity and efficiency. 

Farmers, traders, and processors make major use of one coordinating device: 
the futures market. It serves farmers and other traders illcorn by providing 
liquidity to the market. Traders who want to hedge and farmers who want to sell 
at a given moment do not have to worry about finding an actual cash buyer. 
Farmers can use the futures contract to hedge their harvest ano fix the price 
they will receive for their crop in advance. Traders, who are concerned with their 
exposure to the market risks of thin margins and volatile prices, use the futures 
market to hedge their inventory and commitments. Livestock feeders can also 
use the commlodity exchange to lock in profits afforded by existing relations 
between feed and livestock prices. Thus, the futures market allows participants 
to conduct their operations with !ess uncertainty by distributing their risk 
among speculators who will accept it. This risk-reducing function allows partici
pants in tilecommodity system to COoCcenItrate on those segnents of their oper
ations they control directly. 

Vertical integration is another means of managing risk exposure illthe corn 
system. The activities of major grain companies iilustrate how this technique can 
restrict risk exposure to preferred points. These comlpanies have integrated back
ward to the storage and transport of grains or forward into processing and even 
into proprietary activities. Illso doing, they have tried to coordinate non
essential segments of their operations to support the primary business centers. 
Vertical integration may raise the level of efficiency between segments of a com
modity system. ht it can also lead businesses t' concentrate their efforts ill 
segments of the commodity system where the' were not previously involved. As 
companies have integrated forward, their traditional commodity nature has 
sometimnes declined in importance as their new activities becamne larger and 
steadier profit carriers. 

Trade associations serve as coordinators by providing their members with 
intelligence about a commodity system. Producer trade associations disseminate 
informilation, foster imnproved coln market condi'ions, iandrepresent their nen
bership to government. Corn refiner, miller, and feed associations represent the 
interests of their respective groups as well. 

The major grain-trading firms and Japanese trading companies are also impor
tant coordinating mechanisms. These companies have linked segments of the 
world corn system illboth developed and developing nations Iromn tilelevel of 
the grower to pro,:essing operations that range front feed production to corn vet 
milling. More will be said of them illsobsequen t chapters. One such firm is 
Zen-Nob, a S16 billion Japanese cooperative that is discussed lmore fully illa 
case study in App :idix A to this chapter. 
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The devices so far alluded to primarily involve the developed segment of the 
world corn system. They can be adapted, however, to serve the needs of par
ticipants in the developing sector as well. For the Southeast Asian corn system, 
for example, the Chicago futures market is the major influence on the price of 
internationally traded corn. The leading regional producer of corn, Thailand, and 
its leading buyer, Japan, formally base the price of the corn they trade on 
Chicago futures market quotations. Bangkok prices generally reflect changes in 
tie Chicago luo1tation, adjusted for transportation costs to Japan. Participants in 
the Thai-Japanese system thus have a common reference point for trading in 
corn and considering future commodity-related investments. 

One way to visualize the interrelated nature of the corn systemn is presented 
in Figure 2-1, which emphasizes these structures in the selected study countries 
of the United States, .lapal, PhilippinesThailand, and Indonesia. 

This brief summary of coordination devices and the prospect for linking the 
develo'e,.d and developing corn systems is intended to raise this study's basic 
issue: uiificatioi of a tfragmented world Commllllodity systemil to make it miore 
responsive to the priorities Of the nations involved. This introduction will be of 
use in our subsequent analyses of the Japanese. U.S., and Southeast Asian com
modity systems. But first, we will complete our analysis of the major trends 
affecting the world corn system. 

Additional Trends Affecting the Structure 
of the World Corn System 

Consumptioln and Trade. Corn, wheat, and rice--the world's three most 
important cereal grains--together account for over 75 percent of the world's 
total grain supply. Although rice is used almost exclusively for human consump
tion, wheat, corn, and other feed grains 8 are used both for human consumption 
and as livestock feed. The developed world uses about 80 percent to 90 percent 
of all its feed grains as animal feed, while the developing nations consume over 
70 percent of theirs directly as human food. 

Consumption of grains, including corn, is increasing worldwide because of 
population growth and growth in per-capita income. The world's annual popu
lation growth of between 1.6 percent and I.) percent adds significantly to the 
total demand for grain. 9 A I.Q percent growth rate adds about eighty million 
new consumers every year: a 1.64 percent growth rate adds about sixty-five mil
lion. Most of these new consumers live in developing areas, where populations 
are larger and growth rates higher than in developed countries. 

Sources: USDA and (SEARA) Southeast Asian Regional Center for Graduate Study and 
Research in Agriculture. 
Figure 2-1. Major Participants in the Southeast Asian Corn System: 1974-75 
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Consumption of corn, either directly as human food or indirectly as livestock 
feed and processed products is related to economic development and consumers" 
real disposable income. Throughout the world, people have tended to switch 
troln COnlSUlptioll of cereals to animial protein as their incomles rise above inihi
mum subsistence levels. Available evidence suggests th1at increasing deland for 
animal protein begins to de,,'lop when income reaches S 100 to S150 per capita 
per year in current prices (1)78). Increased demand for aninal protein products 
stimulates denand for livestock feed. These relations amlong per-capita income, 
consullptioll of aninlal protein, and deland for corn as a feed ingredient lead to 
the large differences in use of'corn between developed and developing countries. 
Feed use thtus accoultS f'or nore tIlan 80 percent of'cornl consumption it North 
America. Japan, and Eurcpe, compared with less than 20 percent in Asia and 
about 10 percent in Africa. Antong the developing countries in these latter con
tinents, corn will continte to be used ntainlv for hUlmlan constiipli m at least 
through 1N85. In the event of supply shoirlages, food use will have priority over 
livestock feed in tltese countries. This situation is especially evident il tile Phil
lippines, where food and feed use of Cornt contpete and where chronic tder
supply of yellow corn 1r'ces the feed-mnanuL'acturing industry to iiport yellow 
corn and operate its iills below capacity. 

Changes in per-capita incotme levels in various parIs of the world are Calusin 
changes in the volumHe and direction o itteillational trading in corit. The trade 
expanded very rapidly in the 19 70s, is shown in Table 2-13. Imiport demand 
increased in all major narkets, but especially sharp gains occurred in the Soviet 
Union and the IPeople's Republic of China. Inports into Western Europe in
creased about 15 percent and ilports to Japait doubled. Most developing coun
tries in Ltin America and Asia also increased corn import substantially. 

Changes in volunlie during the carly 1970s were acconlpanied by significant 
changes in tht pattern of world corn trade. A large junp in net corn imports by 
developing coutnlries increased their share of' world inports frout under 5 per
cent in 190-1 to almost 14 percent in 1975. E:veit as Eastern iurope and tile 
Soviet Union became net itporters instead of' net exporters, the industrial 
nations' share of corn iillporls dteclined. Western Europe continues to be the 
largest corn importing region, but its shtre declitLed front 60 percent to 30 per
cent between 1958 and 1978. Even witlt their governtulettS' determinatioit to 
increase per-capita consiUtlptiot of1 aniial protein, tle Soviet Ulnion and Eiastern 
Europe accoLItted for only about 15 percent of world imtports. )rantatically 
demonstrating the shift in direction of trade flows during tlhis period is Niexico, 
whose increased doniestic requiremtents converted :In annual surplus of several 
hundred ttousand tons during the 19 60s and early 1970s to an imttport require
ment of 1.6 ntillion tons in No78. 

Human Consumption. About 25 percett of tile w\orld's corn supply is coit
sunled by humans as grain or as products like ieal, grits, tamttales, and tortillas 
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Table 2-13. World Corn Trade, Selected Fiscal Years: 1958-1978 (in mil
lions of metric tons) 

listoric :xporters 1958 1963 1968 1974 1978 

United States 4.6 10.2 14.5 34.9 44.2 
France (a) .1 1.3 4.4 1.3 
Argentina 1.0 2.7 3.2 5.1 4.7 
South Africa 1.3 2.7 3.1 .4 2.8 
Thailand (a) .7 1.2 2.1 .8 
Indonesia - (a) .1 .2 (a) 
Brazil (a) (a) .7 .4 1.1 
Mexico (a) (a) .8 (1.5) (1.6) 

Subtotal 6.9 16.4 24.9 46.0 53.3 

Total World Exports 9.0 19.7 28.2 52.2 61.4 

Central Plan Exporters 
East Europe .5 .1 .4 (.3) (2.2)
Soviet Union .8 (.2) (4.4) (10.5) 
People's Repuhlic of 

China (a) (a) (.3) (2.0) (.2) 

Suhtotal .5 .9 (.1) (6.7) (12.9) 

DcIeloped hntporters 
Western Europe (5.4) (12.7) (17.2) (18.9) (19.0) 
Japan (.6) (2.4) (4.6) (8.2) (9.4) 
(anada (.2) (.8) (.8) (1.3) (.7) 

Subtotal (6.2) (15.9) (22.6) (28.4) (29.1) 
Othcr Regional Trade 
Patterns 
South America 1.0 2.7 3.7 4.4 5.1 
Africa 1.6 2.6 3.3 .4 1.9 
Asia (.5) (2.6) (4.4) 11.0) (14.6) 

Note: (a) less than 50,000 metric tons. 
imports. 

- nole or balanced. 
Source: FAS, USI)A, It'orld Grain Statistics (FAS M-258). 

made in the home. Within corn-growing regions in lower income countries, a 
very high percentage of the corn supply is consumed directly by humans. Over 
half of the corn produced in these regions may not leave the farms on which it 
is produced. IEven in such regions, however, corn is usually less important nutri
tionally than wheat or rice, especially in Asia and Africa. This secondary role of 
corn reflects, at least in part, recognition of its relatively low-quality protein and 
poor balance of essential amino acids. 

In many parts of the world, substantial increases are probable in the volume 
of direct hutnan corn consutmption merely to maintain existing low levels of 
nutrition. Population increases will be primarily responsible for this phenome
non. Additionally, per-capita incone ranges in most developing countries still 
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have not risen to levels where high direct consumption of cereals for food dis
appears, although some switching from corn and other coarse grains to wheat or 
rice is noticeable.'() Despite the increase in quantity of corn consumed directly 
by humans, however, it appears that direct litnan consunption as a percentage 
of total consumption will not increase. 

In the mid-I1970s many political, educational, and business leaders attacked 
the practice of feeding large amounts ot grain to livestock. They maintained that 
then-scarce grain supplies should not be fed to livestock when millions of the 
world's poor were starving. The argument was parlicularly relevant to corn, the 
tuost important feed grain in the world's higher income countries and an impor
tant dietary staple in many poorer countries. There is no simple response to 
these criticisms. I ligher income constumlers have chosen to consume grain in die 
form of animal products, and governments have directly and indirectly encour
aged them to upgrade their diets this way with controls, industry tax incentives. 
and other methods. Lower income consumers would upgrade their diets similarly 
if a change in their income permitted. In some countries, includinlg the United 
States, an extensive livestock-feeding industry has developed as a result of a local 
surplus of feed grains. Nevertheless. for those who must depend olngrain as the 
mainstay of their diet, the contlict between consunption of grain hy livestock 
and direct human consumption can become a inal ter of'survival. Their inability 
to bid effectively for available grain supplies anrd tuncertainly about who should 
pay the cost ot' moving grain frout surplus areas to deficit areas make hardship 
amiong poor consumers inevitable when grain supplies are short. 

This issue has not vet been resolved. Now, as world grain reserves are grad
ually building again. the urgency of' the problem is likely to wvane in the minds of 
nany. It should not. A year or two of crop shortages in several parts of the 
world could again threaten the survival of' millions. If'such a situation should 
develop, governments would probably rely oil the same methods they use to 
cope with pressures ott dotnestic food systems. But these would be ineffective in 
a severe international food crisis. For this reason, it is desirable to address forn
ally tileissue of human versus animal grain consumption at the international 
level before another food crisis breaks out. 

Feed. Ftire developments in world corn consumption and trade will prob
ably be most strongly intluenced by feed uses. Commercially produced livestock 

products require several Ioinds of corn or other feedgrain per pound of prod
ucts: for example, three pounds of corn yield one ot poultry, five pounds of 
corn yield one of pork, and nine pounds of feed yield one of beef." Cattle are 
primarily foragers and do not in fact consume nine pounds of corn for each 
pound of beef they produce. Inlfact, most of the world's beef production is not 
grain fed but subsists on grass. To the extent that beef cattle are fed, however, 
they receive a ration of grain and roughage, with roughage being the larger share 
of the ration's weight. 
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Future prospects for corn use as feed depend on tiledemand for various live
stock products and on feeding methods and ingredients. The composition of 
livestock demand affects demand for corn. Pork and poltry!must be fed con
siderable quantities of' corn or other f'edgrais, while cattle can be raised with
out any grain at all. Because per-capita :eal inconc is tie primary determinant 
of a.nimal protein consumption, even the moderate increases in income expected 
through 1N,85 should expand neat consumption substantially. Table 2-14 shows 
the growth in per-capita meat and poultry consumption for selected countries 
and regions between I902 and I975. Note die growth iindeveloping countries, 
especially illLatin America. Ii some lower income couttrics significant increases 
in livestock consumption are occtrrimg particularly in those countries with oil 
revenues, which are developing livestock industries hased on imported grain. The 
absolute increase will prohahly he considerahly smaller than that in higher in
come countries, however. Much of' the meaIt increasinglV con1sumed illthe devel
oping countries is pork and poultry rather than heel'. Preference for these prod
ucts results in greater use of' corn alld feed grains t1iami would a preference for 
roughage-fed beef. Tahle 2-6 also suggests that slowet ecoloniic grovth in high 
iticomie nations will slow the rate ot'growth in demand for livestock products 
and thus for corn alld other feed grains. 

Demand for corln as a feed ilgredient may decline somewhat as a result of 
changes in feeding technolog+y and the availahility of competing ingredients. 
)evelopmental efforts curreintlv illprogress may improve the use of grasslands in 
nany parts of the world. Single-cell proteins. urea, recycled waste by-products, 
and upgraded roughage materials ofTer the potential of replacing corn and other 
feed grains for some applications. 

Corn use in livestock feeding will also depend on corn's efficiency and cost 
relative to other possible feed ingredients. Livestock feed contains energy, pro
lein or amino acids, vitamins, minerals, and water. Cheap and easily available 

Table 2-14. Growth in Per-Capita Meat and Poultry Consumption, Selected 
Countries and Regions: 1960 and 1975 (inkilograms per capita) 

1962 1975 

lD'reloped 

United Siaies 90 105 
Japan 58 71 
luropean ('onniunity l0 .0 38 52 
Sovict Union 6 13 

IDerehqpdng 
South Amierica:' 33 40 
Africa 13 18 
Southc st Asia 6 8 

aI..cludes Argentina. 

Source: Various publiations of FAS, US)A. 
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corn is now connonly used as the energy source, but other ingredients may take 
its place. In swine feeding, for example, finely ground whole oats have a corn 
replacement value of 77 percent and can replace 25 percent of the fed tocorn 
hogs without seriously reducing their rate of weight gain. Ilulled or rolled oats 
have a feeding value 7 percent greater than corn's. Ground whea lhas a replace
lent value of about 100 percent. ground grain sorghun 98 percent, and ground 

barley 86 percent.' 2 Other substitutes are also available. [le substitutability 
of wheat for corn is espcci:ly important because currently wheat is in over
supply in many parts of' the world, and tile surplus is expected to persist through 
1985.13 Thus, although the world's corn and livestock economies are closely 
interrelated, corn use ill livestock feeding need not be directlv rela ted to the 
anticipated growth in livestock output. 

Obstacles to world trade ill meat nay also exert a dampening effect on the 
use of corn. Meat production in developing countries will be influenced by 
export demand and domestic consulption, but future delandllland trade of 
meat may depend lore on the policies of the importing countries than on the 
rate of income growth. Presen t policies designed to encourage Loestic inmd us
tries restrict meat consumiption and imports, especially ill the European Cont
mutnity and Japan. If harmonization of' agricultural policies in the E1uropean 
Cotumuni ty (EC) is achieved by I1980, the United Kingdomi will cease to be a 
major market f'or meat flroi, Australia, Argentina. and new suppliers. The United 
States might become the most important long-run market for the meat-exporting 
countries, but Argentina and other South Alerican exporters unare presently 
able to ship to the United States because o1 foot-aud-ntounth disease restrictions. 
Furthermore, U.S. livestock producers Will continue to support or advocate 
tightening the present voluntary quota system f'or exports of meat to the United 
States. If trade restrictions cause a slowdt,'.,n itt world livestock consumption, 
demand for feed corn will certainly le afTected. 

ProcessedProducts. Corn is used for nianufacturing purposes by wet attd dry 
millers, distillers, and breakfast-food nilanuacturers. Less than 5 percent of tile 
world's corn crop is used for these purposes, and the proportion is stable. \Vet 
processing, or refining, is the most inportant industrial use of corn. Starch is the 
pritlary product of' this process. It is ised in thte mianufacture of laminated and 
corrugated paper products, colfectioMarv and other food prodLctS, textile 
manufacture, and in building materials. Stalrch can also be upgraded il the wet
milling process to produce sweeteners such as corn syrup, corn sugar, and dex
trins. Ill gencal. the demand for starch depends on general econolic conditions. 
An important new starch product is high fructose corn syrup (I TS), or levu
lose, which has a wide v:rietv of uses ill industrial food preparation. Even with 
this important ilev source of demand, however, starch manufacture \ill lot 
require all increasinge share of world corn productionl. I IICS is of grealer 
IllOnlent to sugarcane and sugar beet growers than to corn talners. 
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Annual world starch production is about twelve million tons, and industrial 
nations are the leading producers and consuners of the products. The United 
States is the largest producer (over one-third of world production) followed by 
Japan, the Netherlatds, and tileUnited Kingdolm. The U.S., Latin American, 
Japanese. and European starch industries are corn-based. Netherlands, France, 
and lPoland produce mainly potalo-base(l starch. Wheat is the major source in 
N-w Zealand and Austtralia, and Tihailalld'S p)rodlction is derived fromn cISSaVa. 

Inl levelopled countries, the most important determimiat t of demand for starch 
is tihe level ol'gross natiomal pio(Luct. Previous increases in the detlhIIl for starch 
and starch-derived products have been the result of' rowtllin tdustries already 
using the products and technical developmein that have generated new detnatids 
or increased use in existinig applications. The trend in levehled Counltries 
toward increasedI use of prel)reL fools cotUllliirl cotlstiSchi has also led to 
increased industrial production. Nee, productCs have elabledl the starch industry 
to cotinue its growth. I'xperiiial mod1tlification nielIOdIs ati derivatives are 
consfanmtlV under study. ,iaidillovations sho uld stillate a grLwimg deiland for 
cor from this inidustry. 

Seed. l~rior to the developllletit of' hybrid corn seed, ttlmers brotliht seed, 
grew their 'r.I, saLved Soic, tlhen used whiat they saved aIsseed the Iollwiig 
year. Ilybridization has allowedl seed conpi:ies io develot heir wnllhigher 
margin products. which plovide faIrmers with superior crop cliaacteristics, 
especially initermis of" yield. l)e''elhIed con tlies have aggressively putlsued 
hyvbridization because their cotutmercially orienLed farueis hlve UIllelstood its 
advant:geS, fertili/er anud pesticides have bectn available and priced within reach, 
all(seed varieties hZVe been specifically bred Ifor their geographic areas. 

In developing countries. oni the othe h:Lnd, very limited markets have slowed 
development i hybrid corn seed. Most coii pro)ducers are smalll, seilticOim
mercial or subsistetice tarmmiers whol use a inillillnUt of purchased inputs in their 
operatiols. These falrIels ;iretet 1uf'aiiliar wilh tilepotetitial of hylrids, and 
naty times there are no0 seCds adapted lfor use in their area atyvay. Even where 
seeds are availahle, smiiall f:rmnems Iay be unable to pay f'or them atud for the 
alditional ill)llf for ise. e fer tlic risksrequired their Ihose able to pay oftc 
itvolved in chiatngitg thei priouction )rctices. ThesC probleiis have restulied ill 
a lager perceiittge fltlie kevhopill.g cout rlllrieso c rops beilg colisilIIet as 
seed thialldleveloped cutries, whee St I'amIIIS are uttCeicial alid makeill noIII MC 
use ol sieniLficaill allitlls ot"plrchased illpills. 

It'aste. TIe world's tOl needs will nt be mitet without inlipioved post
ialvest operatiolls to reduce losses alnimake Iuse of \:istes. No otme really kiIows 

time lagitituide loss waste, there thatof atitmual llid vet is lio questioll a signifi
catf percetntage of what is ploduced iever bectmOlleS f'ood foMr hunumns or live
stock. Coursey and IlauVIes estitltate, for exanple."i that losses in root-crop 
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production in tire tropics reach between 25 percent and 50 percent. Similar 
losses in the corn system, particularly in tropical areas, nay exist. Their true 
magnitude and the possibility of' their reduction deserve investigation. Pending 
that effort, we must assume that t significant percentage of the world's corn 
crop is lost each year, and we mnust classify it as a comlponent of consumlption. 

Projeced Consumption. Calculations of tihe current demand and the 1985 
projected deImand tor grains onl a worldwide and regional basis hitave beenitmade 
by the Food air1d Agriculture Organization it' tire United Nations (FAO), the 
Economic Research Service of the Departnent of' Agriculture, the University of' 
California, Iowa State University, aid other orgaiizations. Althotgh the rme
thodology and specific results o1 these proiections difTer significantly, they do 
agree generally in one critical respect: there will be a large shortage of all grains 
inl developing marker econonries by lS5. All studies, other than FAO's (which 
did 1tot project world grrin balances) :rd Iowa State's (which prtojected allarge 
surluhs), indicate that gratin deinad and stipply Willi be approxiirately in world
wide balance ill 1985. 6ut worldwide balanCe is deceptive. With regard to feed 
grains, IUSI)A projectiots foresee I:rge strpltses in North Arnerica and irmajor 
export opportmnitics in Asia aid l[rurope (Table 2-2). Althtrueh May findone 
fa1lt with particudlrs il eaIch study, as a grol tley rave tw.'o convincing imuplica
tions regardiirg tire world Coril systel1. Iirst, its Ilrost pressing challenrge is to 
develop the capability to distribute the loue Norlh Aiiericar srurphtises to deficit 
areas. SeconL. to guatrd agairst the possible failtre of' tie srrrphses to rIaterialize 
and to reduce fIoreign excirhrle ottrlhv, developing regions should take steps to 
reduc the size )f theit probable shortaCes. 

Supply Response. Corn is produticed throughout tlie world all year long, but 
the bulk of' the hrvest is taken in between July anrd l)ecember in North 
Atrerica. ('hinaIFrance. and parts of' NLxico and Brazil. Fxcept 'or rice. nlost of' 
which is produh,:ed ill Asia. world grain plroductiol includirrg corn is dotitllted 
by tire indtistrialized narket aind plauned ecor1roies. I)eveloping countries, with 
abourt hall tire world' popullation. prodtce only abotrt one-dil'th of tire world's 
annuilal wheat arid coir otltltlt. 

As Table 2-15 srows, total vorlld graiii prOdtctiOrr ilcreased a t Ccor
poUnded rate (t 2.7 percent per year berweetr tire early 19600s Lid llid- 970s. 
On a global bli,is, the exparrsiorr ill grirr Ii-dtictiorl was stlr'licicnrr to provide for 
an irnproverrent in per-capita int-ike o ' 1.9 per ent peCr yea dltiir tiha decade. 
This overall average uasks irnportant dilTerences arriong curunfties arid regions, 
however, and especially betw,'n the developed aLI ,levehopitng ntitions. 

Table 2-10 shows that a s1rall irunirber of' producitg coutntries rccotutlt for a1 
sulstltial portion of the total prodlictiolr of' each of the principal grairts. The 
United StatIes prduces a111ost half' tire world's corl alrd SolgtiTts: tire Soviet 
Union v:uiously prtoduces between te- arid two-itrs'is )f' all wheat, b,rley, oaits, 
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Table 2-15. Growth inWorld Grain Production: 1975 versus 1961-1965 

Production in 
Millions of Metric Tons Percentage of 

A verage Annual
1961-1965 197.5 Grotth Rate 

Corn 216.1 322.5 3.4 
Wheat 254.5 355.2 2.8 
Rice 253.2 343.9 2.6 
Other Grains" 269.1 337.6 2.1 

World Total 987.9 1,359.2 2 7
 

aBarley, oats, rye, millet, and sorghum.
 
Source: USDA Economic Research Service.
 

Table 2-16. Percentage of World Grain Production by Largest Producers: 
Crop Year 1975 

Percentage of torld Production 

Largest Largest Three Fire Ten 
(;rcii Producer Producer Largest Largest Largest 

Wheat Soviet Union 19.2 45.6 57.8 73.0 
Corn United States 46.8 62.3 68.1 80.3 
Rice China 34.8 61.1 71.0 84.3 
Barley Soviet Union 25.6 38.7 51.0 73.1 
Oats Soviet Union 26.5 55.1 70 2 85.2 
Sorghum United States 35.9 64.8 77.4 90.3 
Rye Soviet Union 37.6 73.4 83.2 92.6 

Source: For sorghum, FAO, Production )''arhook, 19 75. For all other grains, USDA, Agri. 
culturalStatistics, 19 76. 

and rye: and the People's Republic of China accounts for about one-third of the 
rice crop. 

Corn yields vary considerably from region to region. Yields in most develop
ing countries are very low compared with those for the developed nations. Table 
2-17 reveals that in 1975, for example, yields in developing countries were only 
about 1,300 kilogramtts per hectare compared with about 4,800 in the developed 
countries. Only in Argentina and Thailand, the principal developing exporters, 
do yields begin to approach those in Eastern Europe and the Soviet Union, 
which are still far below the United States and Western Europe. Yields in the 
corn-producing countries of Asia, Africa, and Latin America are increasing, but 
much le ,s rapidly than in the developed and centrally planned areas. 

The increase in corn production in developed countries during the 1960s was 
primarily the result of higher yields. Total harvested acreage increased 17 per
cent in this period while yields increased 38 percent. Acreage planted in corn 
and in other basic grains was limited by price-support and supply-control pro
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Table 2-17. Corn Area, Yield, and Production by Geographic Region: 
1975 versus 1961-1965 

.-Irea Harvested .v erage Yield Productiol 
(fillions of (kilograms per (millions of 
hectares) hectare) inetric tons) 

1961- 1961- 1961
1965 1975 1965 1975 1965 1975
 

Developed Nationsa 33.2 38.8 3,507 4,834 116.4 187.4 
Less Developed

Nationsb 44.8 55.4 1,132 1,325 50.7 73.4 
Centrally Planned 

Economiesc 21.6 20.4 2,272 3,033 49.0 61.8 
World 99.7 114.5 2,170 2,816 216.1 322.5 
aNorth America, West Europe, Oceania, South Africa, and Japan.
 
bAfrica (except South Africa), Latin America, and Asia (except Japan and Asian centrally
 

planned countries).
 
CAsian and European centrally planned nations including the Soviet Union.
 
Note: Figures have been rounded, so totals may appear inaccurate.
 
Source: FAO, Production Yearbook, 1975. 

grams. In developing countries, on the other hand, increased acreage accounted 
for about one-half of the gain in production. In an effort to achieve self
sufficiency, their governments increased the land available for production 
through irrigation and other development projects. 

Even the division of countries into developed and developing categories hides 
important similarities and distinctions among countries. For example, Table 
2-18 shows absolute and percentage changes in maize yields for 1975 in selected 
nations. The yields in some developing nations are close to those in the more 
developed countries. For example, the United States yield is 5,410 kilograms per 
hectare and Japan's is 2,800. Chile's yield (3,360) is higher than Japan's, and 
Thailand (2,380) and Zambia (2,250) do not trail it by very much. There is a 
wide yield spectrum among the developing nations. In Latin America, Mexico's 
yield is 1,110 and Chile's is 3,360: in Asia, India's yield is 920, compared to 
2,810 for Taiwan. In Africa, Zambia's yield is 2,250 and Nigeria's is only 840. 
The table also demonstrates the absence of a correlation between the relative 
rate of yield improvement and the relative ranking according to yield levels. For 
example, the Philippines has one of the lowest yields of any of the selected 
countries in Asia, but it experienced the eighth greatest percentage increase 
among the countries shown. 

It is not possible, due to the lack of relevant data, to identify the causes for 
these different y;eld levels and rates of increases. Increased productivity prob
ably reflects the adoption of improved technology, but in some cases it might 
simply be the result of using better land for corn or a more favorable climate 
that particular year. The incentive for such a change could come from shifts in 
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Table 2-18. Maize Yields in Selected Countries: Average 1960-1964 and 
1975 (100 kilograms per hectare) 

Ranking 
Percentage of Yield 

1960-1964a 1975 Change Changes 

Southeast Asia 
Malaysia 20.5 25.0 22 11 
Thailand 19.9 23.8 20 12 
South Vietnam 10.6 11.7 10 16 
North Vietnam N.A. N.A. N.A. N.A. 
Cambodia 14.1 12.0 (17) 22 
Indonesia 9.7 12.3 27 10 
Philippines 6.5 8.5 31 8 
Buirma 5.7 4.5 (21) 23 
Laos N.A. N.A. N.A. N.A. 

Other Asia 
Japan 25.5 28.0 10 16
 
Taiwan 18.1 28.1 55 4 
Pakistan 10.3 12.1 17 13 
India 9.8 9.2 (6) 21 

North an(d South 
A merica 
United States 39.2 54.1 38 7 
Chile 23.8 33.6 41 6 
Argentina 17.6 21.4 22 11 
Brazil 12.9 15.0 16 14 
Colombia 11.5 13.1 14 15 
Mexico 9.5 11.1 17 13 

A f'ica 
Zambia 17.3 22.5 30 9 
Kenya 11.7 12.8 9 17 
Uganda 11.6 11.0 (5) 20 
Mali 10.0 6.7 (33) 24 
Malawi 9.4 10.0 6 18 
Ghana 9.3 11.2 20 12 
Nigeria 8.4 8.4 0 19 

Europe 
France 29.0 41.6 43 5 
West Germany 32.9 55.3 68 2 
R,:mania 17.2 28.6 66 3 
>'viet Union 21.7 27.6 27 10 
Yugoslavia 22.9 39.7 73 1 

"Five-year average. 

Source: FAS, Reference Tables on htheat, Corn, and Total Coarse Grain SupplY-Distribution 
for Individual Countries, USDA, May 1976. 

world prices, differential government policies such as price supports, and 
demand from new domestic buyers such as cornstarch manufacturers. (See the 
Rajhan Maize Products example in Chapter 6). Such stimuli often also provoke 
the adoption of improved production techniques. 

Regardless of their cause, the potential effect of increased corn yields on the 
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global corn system is great. The corn system, like other grain systems, operates 
at the margin: a small percentage shift in production can have a major influence 
on supply and demand equilibrium. It',for example, corn yields in the United 
States were increased 10 percent, an additional 14 million tons of corn -about 
23 percent of today's trade volune vould enter the world's supply. It is pos
sible that the developed nations are approaching a limit to their yields, but there 
is still considerable room for improvement among the leveloping nations. If 
developing-coun try yields were improved 10 percent, an additional 7 million 
metric tons would be produced-the equivalent of' I I percent of the corn cur
rently in world trade. If the productivity gap between tile rich and poor coun
tries were reduced from 3.5 to 2.4 metric tons per hectare, the additional 62 
million metric tons of corn produced would represent a 20 percent increase 
over 1975 world production levels. Such gains will depend to a great extent on 
technology, government prograns, adt entrepreneurship. 

During the late 1960s, rice and wheat production in developing nations imi
proved dramatically with tile introductiom of' the high-yielding seed varieties 
(IIYV), the result of a long process of' genetic breeding. Adoption of the seeds 
along with ancillary inputs of agrochlemicals, water management, and new hus
bandry techniques brought considerably better yields of these grains in some 
parts of the world. Corn. however, was largely bypassed by the ";reen Revolu
lion." This is due to the unique soil, climate, and technology combinations 
required in the growing of' corn. 

But genetic research and technology development is a continuous process. 
Just because corn has not shared in tile initial gains of' tile Green Revolution to 
the extent of the other cereals does not mian that technology has bypassed it. 
There are merely certain tenacious difficulties in applying technology to corn 
crops. 

The experience of IIYV corn and wheat development in Mexico helps one to 
understand the major factors involved in yield improvement. Research on corn 
and wheat began in Mexico in the early 1940s as a collaborative eff'ort between 
the Mexican government and the Rockefeller Foundation, an effort that con
tinues today at the International Center f'or Maize and Wheat Improvement 
(CIMMYT)"( in Mexico. Both crops have received rmughly equal investments of 
funds and personnel, but the results in terms of yield improvement present a 
striking contrast (see Table 2-19). Between 1940 and 1960, wheat yields jumped 
76 percent while corn rose less than half that. l)uring the second decade the 
yield gap widened even more. By 1975 wheat yields were 300 percent greater 
than corn yields. The reasons for the discrepancy appear to be both the bio
logical differences betveen wheat and maize and also institutional considera
tions. Delbert Mlyren has presented a perceptive examination of these factors.17 
A basic biological difference is that because maize is an open-pollinated plant, 
the full effect of hybrids can only be attained if farmers buy hybrid seeds every 
year."s In contrast, with self-pollinating wheat, farmers only have to buy a small 
amount of IIYV to become self-sufficient. 

http:factors.17
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Table 2-19. Maize and Wheat Yields in Mexico (kilograms per hectare) 

Per- Per

1940 1960 
ceolage
CTiange 

1961-65 
AI'erage 1975 

centage
Change 

Wheat 
Maize 

763 
626 

1,341 
839 

76 
34 

2,085 
1,059 

3,377 
1,111 

62.0 
4.9 

Source: FAO, Production Yearbook, 19 75. 

In respect to institutional considerations, Dr. Sterling Wortnian makes tile 
following observation: 

I think that there was one additional difference between the wheat and 
corn programs in Nexico, at least as I recall the situation when I was in 
charge of corn from 195 1-1954. As I look back I realize that in the corn 
program we primarily had a plant breeding effort under way, not corna 
prehensive production program of which plant breeding was a neces
sary part. We were concerned very much with the problem of developing 
the many varieties of hybrids needed for the greater number of ecological 
situations in Mexico and we carried this program to the point of producing 
foundation seed for the National Corn Commission. We did not, unfor
tunately, measure our own progress by what happened to the national 
average yields of corn in Mexico. Rather we worried about getting enough
foundation seed to the Corn Commission to allow it to plant the projected 
acreage of single crosses for the production of doubles. The wheat program 
on the other hand was concerned not only with development of rust resis
tant, high-yielding varieties but with seed production, the use of higher 
amounts of fertilizer, and adoption by farmers.' 9 

Myren pointed to other differences: 

1.Quantitv of Land: the maize area is eleven times greater than wheat plantings 
(7,050,000 hectares versus 663.800 hectares): this increases the magnitude 
and dif!mculty of the technology dissemination task. 

2. 	 Qualit, of the Lanl: wheat is being produced almost exclusively (85 percent) 
on irrigated land whereas only about 10 percent of the maize land is irrigated. 
Yields do not differ greatly in natural rainfed areas. 

3. 	 Nature of the Producers: Ilere the contrast is great--with wheat being grown 
almost entirely on larger commercial farms while semisubsistence farms 
dominate maize production.20 It seems reasonable to assume that the smaller 
maize farmers, who depend on their crop for their own food, would be more 
risk averse and hesitant to adopt new technology with its implicit risks than 
the larger wheat farmers.' 

4. 	External Stimuliftr Change: The wheat farmers faced the threat of disastrous 
losses due to rust disease, thus the urgency to adopt a disease-resistant variety 

http:production.20
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linkages.

bFor 1973, these are Canada, the Ford Foundation, Germany, Rockefeller Foundation, United Nations Development Program, and the World
 
Bank. Other Consultative Group donrs include Belgium, Denmark, 
 France. Japan, the Kellogg Foundation, Netherlands, Norwqy, Sweden, Swit
zerland, and the United Kingdom. Any Consultative Group members are potential financers of operating linkages within the network. 
CThe links between CIMMYT and the individual countries take the form of: information and materials (e.g., seed) exchange (including seminars
and workshops); joint research; advisory services; and training. There are links of a corresponding nature-in most instances, less comprehensive
than for CIMNIYT in the case of corn-among the relay centers, regional programs, developed country institutions noted, and the individual coun
tries. 
Source: InternationalAgricultural Research Network for Maize, Network Series-Agriculture 1, Office of Agriculture, Washington, D.C., October 
1973, p. 5. 

Figure 2-2. Internatioita Corn Research Network 
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of wheat was great. The maize farmers did not face such all imminent en
vironmental threat to their clop. A second type of external motivating 
factor is government policy. The Mexican govern went originally gave a higher 
support price to wheat than cornl: however, this situalion has now reversed. 
The government's program to develop irrigationi system infrastructure in 
wheat-producing areas also was a significant stimulant to I IYV adoption and 
yield differences. 

5. I'cohgical .-daptahilitv: Ilvbrid corn is less able to adapt to geographic and 
ecological variations than 1IYV wheat. The ,Mexican wheat varieties have been 
successfully used It sites ranginig from 0 to 50 degrees latitude a wide longi
tudinal spread, with varying rainfall levels. This adaptability is to a great ex
tent due to the relative photoperiod insensitivity of' wheat. Corn hybrids, ill 
contrast, require clnsiderable mri-site genetic breeding in order to adapt to 
local clina tic conditions. 

The difficullies I'acilg corn dtevelopmentI ill Mexico mly point to utlrealized 
potential rather than to insiumlotable barriers for the biological potential of 
corn may even be greater than that of' wheat. In Nlexico,. reports Nlyren. "fthe 
highest-recorded corn1 yields :are well above Ihose 1"wheal."-

The existence of' ani iinterational corn research ietwork brightens the out
look for continued aind acceleratd technoimgical progress. rhis network plools 
the knowledge anld resources of agricultural research and training organlizatiols,
other governiment institutions, alld dl010 agencies from all inations ini a cooper
ative attempt it improve the technlology of' corn production. Figure 2-2 dia
grais the itistitttiortal linkages ini the ;net,work. 

CININIYT. the network's ceniter, designs research for [lie improvelent of 
nutritional quality and yield. 23 Its specific objectives are two: 

1. breeding for adaptation resistance to disease and insect pests, for achievetent 
of genetic yield 1-otential. for high protein quality, and for response to the 
favorable conditiots of the environment. 

2. developinett of' commercial varieties and ttew production techtiques for 
24
 

farmers.
 

Pursuit of these objectives is carried out in two programs: one devoted to 
core research. and the other to the developitent of new varieties and production 
techniques for MexicO ald other cooperating countries. (ore research stresses 
tire evaluation arid polpulation ilprovemrent of gern plasin. 2s Developmet of 
new varieties and production techniques involves testing experimental varieties 
ill iIaiy comuntries, selecting varieties for cominercial production, anld trirIllg 
various production packages in the field. National research institutiois release 
the new varieties ill their owtt couitries. Of particular importance is adapting the 
research to the appropriate local production technologies for farmers it differ
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ent regions and varied economic circumstances. 26 Future research at CIMMYT 
will stress cooperation with other institutions, manpower development for 
national programs, and development of production packages. 

The Interaction of National Agricultural Policies 
The world corn system exists within a welter of national agricultural, food, 

and trade policies. These policies are generally based on national priorities 
determined by perceived national interest, national welfare, and national need. 
They all deal directly or indirectly with six key issues: 

1. adequacy of domestic food supply 
2. foreign trade and exchange 
3. maintenance or improvement of rural income 
4. eiiployment 
5. nutritional level 
6. the soundness of agriculturally based industries. 

It is inevitable that policies addressing these issues should influence domestic and 
international commodity markets, including those for corn and other grains. 

As the world's major corn exporter, the United States has been the most 
influential force shaping the world corn system. Jntil the early 1970s, it em
ployed high price supports to maintain producer incomes and encourage effi
ciency in agriculture. This policy resulted in surpluses stored in subsidized 
facilities. U.S. exporters needed export subsidies to be price competitive inter
nationally. In addition, concessional sales to developing countries under Public 
Law 480 reduced costly surpluses. These government programs enabled produc
ers to improve the productivity of their land, processors to have assured supply, 
and livestock producers to enjoy plentiful feed at relatively low prices. 

Internationally, the U.S. price-support and surplus-storage programs created 
a high price ceiling under which other exporting nations developed their pricing 
policies. U.S. programs also provided stocks of grain to make up for production 
difficulties elsewhere in the world, and they insulated all American participants 
from the risks of international price fluctuations. As Chapter 4 will show, the 
result was to keep U.S. domestic corn prices relatively low and stable. The ex
istence of these stocks had a similar effect on world prices. Table 2-20 shows the 
rather remarkable stability in corn price that existed between crop years 1963 
and 1972 at Chicago, the major world pricing point for that grain. Corn prices 
averaged $1.25 per bushel, and on an annual average basis never fluctuated by 
more than 20 percent. On a monthly average basis, prices never fluctuated more 
than 30 percent, and fluctuations of this magnitude occurred only when grain 
production dropped in 1965-66, and when corn blight threatened the U.S. crop 
in 1970-71. 

Some deficit nations, however, chose not to rely completely on U.S. reserves. 



Table 2-20. Cash Corn Prices at Chicago: 1964-1977 (U.S. cents per bushel) . 

Year 

1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 

1975-76 b 

1976-77 b 

Octo-
her 

120.7 
119.0 
137.0 
115.0 
10b 
116 
140 
110 
132 
237 
374 

274 

249 

Novemn-
ber 

117.2 
114.0 
131.0 
106.0 
113 
115 
141 
107 
133 
250 
348 

259 

233 

Decein-
her 

124.1 
121.0 
142.0 
111.0 
114 
115 
152 
121 
157 
268 
347 

259 

244 

Janu-
arv 

126.0 
129.0 
140.0 
110.0 
118 
122 
159 
122 
158 
290 
319 

262 

253 

Febru-
arv 

129.0 
129.0 
138.0 
112.0 
116 
123 
157 
121 
159 
313 
296 

270 

254 

March 

181.0 
125.0 
138.0 
114.0 
115 
122 
155 
123 
159 
299 
290 

268 

252 

April 

133.0 
128.0 
136.0 
113.0 
120 
126 
151 
126 
165 
269 
296 

268 

250 

Mal 

136.0 
128.0 
137.0 
117.0 
130 
130 
151 
129 
201 
270 
282 

284 

June 

134.0 
132.0 
135.0 
113.0 
130 
134 
159 
127 
242 
293 
289 
296 

July 

133.0 
139.0 
128.0 
110.0 
127 
138 
149 
129 
252 
335 
295 
296 

Augus, 

128.0 
148.0 
122.0 
106.0 
128 
147 
129 
130 
291 
363 
312 
287 

Septem-
her 

128.0 
144.0 
119.0 
106.0 
119 
150 
115 
136 
247 
355 
299 
277 

Aver. 
age a 

127.8 
127.0 
136.0 
112.0 
117 
125 
144 
118 
191 
295 
312 
275 

(b 

t 

-' 

' 

Cb 

-

C 

aweighted average by carlot sales. 
bPreliminary. 

Note: Prices are for =2 yellow corn, f.o.b. Chicago after 1972-73 and for #3 
Source: Economic Research Service, USDA. 

yellow corn before that date. 
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The European Community (EC) Common Agricultural Policy set Ip a system of 
price supports, production quotas, and variable import levies to protect EC corn 

From Foreign competition. Tile Comunutity's intervention prices established 

prices for corn and other grains illmajor consumption and production regions. 

Its variable import levies protected corn producers from non-EC competition by 

allowing imports to meet only demands that internal production fell short of. 

These programs enabled France to beCome the region's major corn producer, and 

they have dellected inipor tsof corn from cheaper exporters like the United 

States. A shift in these programs could change the FC's position in the world 

corn system, but for social and political reason, the Common Agricultural Policy 

price supports for corn will probably remain intact. 

Programs for other grains also tended to ieduce EC dependence on U.S. corn 

stocks. For instance, higher price supports for soft wheat than for coarse grains 

created a surpllus of wheat. To dispose of this surplus, the E'C developed the de

naturing premiu,m. which reduced the price of wheat to the competitive price of 
feed grains. Apparently a program designed to regulate one commodity can 
strongly influence another commodity system. In this instance, the support 

program for wheat indirectly provided inure grain for feed ald thus cut down Oil 

tile iCed tfor imported corn. l)espite the FC price support programs, hovever, it 

remained a major importer of U.S. comrn and feed grains throughout tileI9 60s. 

The agricultural policies in several industrial nations that led to the accumlla

tioi of large surplus grain stocks inluh~enced policy il many graim-deficit coun
tries, especially developing ones. The surpluses allowed these nations to rely on 

relatively low-priced imports to make Lp for what they could not produce them
selves. And if they found paving for the rai difficult, they could obtaini it 

under concessional terms. li. this environment, many natiots felt no worry 
about their internal food production capability, believing that it would always 

be possible to go into the world Market to obtain however much grain they 

desired. 
This reliance on U.S. grain inventories iiieslhed nea tly with the attitt des pre

vailing in the It950s and early I0 60s regarding the proper role of' agriculture in 

developing couintries. The burdening of the agricultural productiOii sectors with 

surplus labor led to the belief that ittdustriali/atioi could amId in fact, had to 

provide tile element econtomic growth. Fcotiomists looked down Onthedynamic iil 
agriculture, and pomilical leaders itnnewly independent and developing nations 

calle to view industrialiZation and ecotIonliC gro\th as syttorIyIlttrOuS. Industrial 
growlhl required capital investtent, however, ard many of these leaders looked 
to their agricultural sectors for the capital needed for imdristrializationt. 

There are essentially three ways in which tire farmn sector can cotmtribute to 

inl(lustrial capital forittation itt tile early stages of economic growth. First, in

creased productivity can benefit the miotagricultural sector through lower food 
prices. This way, a society's real income can be entarged, increasing savings arid 

capital accumulation il tite tonfarnt sector. Second. greater physical output 
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can generate higher levels of farm income, part of which call be saved and used 
to finance growth in the nonagricultural sectors.-1 The third way-employed 
by many currently developing countries- involves colpulsory transfer of capital 
fron the farn sector to other sectors. For example, a government may take 
more in tax revenues from farming than it spends on services for the sector and8 then transfer the difference to the industrial sector. The danger of tis ap

proach lies in the difficulty of using agriculture as a source of capital for indus
trial investment without sinultaneously hindering agricultural development. 
l)uring the I9 50s and I 9 60s, many developing countries emphasized indus
trialization and neglected to comnlit sufficient resources to the developmuent of 
their farm sectors. They were lulled into this approach at least partly by Ile 
assumption that tle agricultural policies of developed grain-producing countries 
would continue to result ill excess produclion and large, available surpluses. 

Policymlakers failed to notice the fairly steady decline ill tile size of grain 
stocks relative to steadilv rising co)nsumption. Table 2-21 shows that world grain 
stocks declined 'roin 27 percent of' annal world consumtption ill 160-61 to 
about 16 percent in 1972-73. l)uring this saine period, world grain production 
and COlnSUmlptioll increased about 40 percent and exports of' grain fron major 
producing nations doubled. The margin of security was narrowing. 

Three events ill tihe early 19 70s clarified the risks to importing countries in
lherent in this situation: 

I. 	 the U.S. decision in tie late 19 60s to discontinme accumulation and storage 
of excess grain production and to eliminate those programs that contributed 
to surplus creation (This decision was promtpted by public dissatisfaction 
with the costs of government grain prograns and by the widespread belief 
that U.S. grain farmers should compete in a relatively free market.) 

2. 	decreased grain production worldwide ill 1972-73, imnmediately following 
successive devalhations of' the American dollar 

3. 	consequent heavy deland oi grain-exporting nations, which liquidated stock 
and caused dramatic increases in grain prices. (As attempts to meet this 
demand were ill progress, tte United States suffered a drought that reduced 
the 1974 corn crop.) 

Although the U.S. intention to reduce its price-support and surplus-storage 
activities was well pu blislhed, few policylakers anticipated the implications of 
this change in the event of lower worldwide production. A major falling-off did 
occur, however, and the IUnited States was able to liquidate its grain stocks, 
surprising policymakers and managers throughout ,he world. The shocks of sub
sequent price fIuct ua oions and American embargoes cotvil.ced many importers 
that their dependence on exporters was unwise. 

The result of these events, as Table 2-21 shows, was that world grain stocks 
fell by about one-third between 1972 and 1975. All over the world grain buyers 



Table 2-21. World Supply and Demand for Wheat and Coarse Grains: Marketing Years 1960-61-1976-77 (in millions of 
metric tons) 

Area tlarvested 
(millions of Yield Beginning Total Total 
hectaresj (per hectare) Stockh Production lcporsh Consumptionc 

1960-61 539.7 1.29 167.1 695.8 70.1 683.1 
1961-62 531.9 1.25 180.0 662.9 81.0 689.6 
1962-63 535.8 1.34 153.2 715.9 78.5 712.6 
1963-64 541.5 !.30 156.5 706.3 94.5 711.7 
1964-65 548.8 1.36 151.1 747.9 92.4 744.8 
1965-66 545.0 1.38 154.3 753.2 108.2 788.3 
1966-67 544.8 1.52 119.4 826.7 101.1 798.9 
1967-68 554.6 1.51 147.2 838.8 98.1 822.6 
1968-69 559.3 1.56 163.5 874.5 89.6 846.5 
1969-70 556.3 1.58 191.6 880.9 102.3 877.4 
1q70-71 546.5 1.62 175.1 884.8 109.7 924.2 
1971-72 553.6 1.75 135.8 970.1 111.1 949.8 
1972-73 548.5 1.72 156.1 945.8 139.8 984.4 
1973-74 566.5 1.82 117.3 1.031.2 153.5 1.029.4 
1974-75 569.1 1.72 119.4 976.8 137.3 986.0t' 
1975-760 583.2 1.68 110.2 982.5 159.9 981.6 9. 
1976-77' 593.8 1.84 111.1 1,093.7 147.4 1,036.9 
1977-78e 167.8 

aStocks data are based on an aggregate of differing local marketing years and should not be construed as representing world stock levels at a fixed 
point in time. Stocks data are not available for all countries and exclude those such as the People's Republic of China and parts of Eastern Europe. 
The world stock levels have been adjusted for estimated year-to-year changes in USSR grain stocks but do not purport to include the entire abso- CL 
lute level of USSR stocks. 0 
bTrade data are based on an aggreeate of differing local marketing years.
cFor countries for which stocks data are not available (excluding the Soviet Union ., consumption estimates represent "apparent consuzuption. i.e., 

they are inclusive of annual stock level adjustments.
cPrehinfiary. 
eProjection. 

Source: FAS, USDA, World ;rain: Review of 1976/77 Situation and Prelimzinary Look at 1977/78 Crop Prospects (F(; 1-77), 1 February 1977, 
p. 28. 
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became apprehensive about their ability to ohlai,: the supplies they needed, and 
the reduced American corn c,,,p of 1974 added to this apprehension. Buyers 
made efforts to ensure their own supplies, and in the process, bid corn prices up 
to the unprecedented levels Table 2-22 catalogs. Between 1972 and 1975, corn 
prices increased by 220 percent. 

Table 2-22. Selected World Grain Prices, Cost, Insurance, Freight-
Rotterdam, 1970-1977 (U.S. dollars per ton) 

ti'h(atCorn 	 Sorghuin 

U.S. :2 Canadian 
Dark U.S. :2 Western 
Vorthern lard R'd U.S. ;3 U.S. #2 
Spring Winter Spring Y'ellow Yell m' 
14': /3 .,7 13;[ Corn Sorgwhitn 

a1970-71 (July-June) 73.71 71.19 74.13 ' 69.07 68.21

1971-72 (tuly-June) 69.74 66.69) 72.4 2 57.01 
 60.80 
1972-73 (July-June) 100.14 92.50 101.97 77.12 78.64 
1973-74 Julv -June) 202.95 200.35 214.40 132.90 127.20
 
1974-75 (Ju,ly-Junte ) 204.26 189.05 209.65 143.18 
 135.53 
1975-76 (July-June) 187.15 1'17.70) 195.12 128.80 122.50 
1974 

January 239.65 229.o5 239.20 136.20 133.00 
February 240.50 231.85 243.Q1) 142.90 136.80
 
March 227.85 224.5i) 240.15 1460.45 137.00
 
April 182.31 183.35 214.31) 131.9) 124.90
 
May 180.50 170.5)1 185.45 129.501 116.10
 
June 2109.15 177.1( 214. I) 133.05 117.00
 
July 213.85 190.70 216.25 139.75 123.60
 
August 217.40 '14.)) 215.8) 139.05 138.00
 
September 214.25 ' H .5 
 213.05 152.75 142.20
 
October 232.60) 229.o5 233.95 103.40 
 161.00 
November 233.2) 228.90 236.8) 104.55 163.00
 
l)ecember 227.8) 21L)35 
 231.85 159.6)) 159.70 

1( '5 
January 2'. 9 194.75 208.75 .143.3o 135.51
 
Iebruary 192.114 1S1.2(1 198. 0 137.13 127.30
 
larch I7S. "'l I "5.85 IS) .91 
 135.25 124.51)


April 1s1,7" 15) 25 192.11) 131).34 127.11
 
May 181.,'; 3 145.85 112.58 123.41) 116.31)

June 174.76 14W 501 ])5.00 129.0 1.08A8
 
July 	 185.35 14.35 2115 5 140.L)(1 118.20


etUg~ I1)5.95 187.5 210.2() 147.45 134.9)

September 2113. 
 11 1')5. Il 22s. 211 138.2) 132.30
 
October 193.2!, 1 5.110 21') 35 132.35 128.75
 
November 182.511 1 t:;. NA 121.08 
 122.05 
l)ecenmbcr IM 45 11,,.51 NA 1 18.65 119.55 

lanuary 18 3.45 18.310 NA 118.45 118.5)0
february 194.1)o 1s3. I1" NA 1 1.10 119.90 
March 194.35 182 85 174 5fl6 122.1)5 121.25 
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Table 2-22 continued 

Wheat Corn Sorghum 

U.S. #2 Canadian 
Dark U.S. #2 Western 
Northern Hard Red U.S. #3 U.S. #2 
Spring Winter Spring Yellow Yellow 
14% 13V% 13 %o Corn Sorghum 

1976 (cont.) 
April 174.35 175.55 1 6 6 .3 2 b 122.24 115.18 
May 177.80 169.05 168.85) 129.35 119.60 
June 181.30 172.20 1 8 8 .5 0 b 133.00 120.90 
July 176.46 175.70 1 7 4 .5 5 .b 133.80 121.05 
August 158.15 159.45 1 5 8 . 1 0b 128.10 117.30 
September 148.40 149.50 155.00 132.25 119.55 
October 138.25 138.90 145.00 1!9.95 113.45 
November 137.30 130.84 140.70 108.80 105.90 
December 139.00 131.80 136.77 111.10 107.70 

1977 
January 145.50 134.85 143.60 123.00 111.20 
February 147.75 133.30 146.00 123.90 112.35 
March 134.30 131.80 135.40 117.15 104.80 
April 130.15 127.65 133.10 115.45 100.10 
May c 124.30 118.30 131.85 110.20 97.15 
June 114.45 112.20 124.50 103.05 91.70 
July 111.15 109.50 120.50 95.00 87.75 
July 5 113.00 110.00 123.00 97.00 88.00 

12 112.00 109.75 122.50 95.25 87.50 
19 109.50 109.00 119.00 94.00 87.00 
26 110.00 109.25 117.50 93.75 88.50 

August 2 108.25 108.00 116.00 90.50 88.00 
10 108.00 107.50 116.50 88.00 87.75 
16 109.75 103.50 116.50 88.00 87.75 

aprior to Septent or 1971, prices are for #2 Manitoba Northern. 
bCanadian #2 Canadian western Red Spring, 12.5,%protein. 
Cliased on June-July Agricultural Attache, The Ilague prices. 

Note: This table lists Ianaburg Mercantile Exchange prices for Rotterdam. Averages based
 
on daily market quotes; thirty days for delivery.
 
Source: aAS, USI)A, World (;rain Situation, (FG-I 3-77), 18 August 1977, p. 21.
 

The complex issue of national agricultural policy relates simultaneously to 
food consumption, food production, trade, employment, market structure, and 
pricing. The interaction of rational agricultural policies-each of which address:s 
each of these issues--is even more complex. Nevertheless, the preceding discus
sion should prove that the interaction of national agricultural policies is and will 
continue to be a critical variable in the analysis of the world corn system. 

The 1977 Farm Act provides a low price-support program to make the United 
States competitive in international corn markets; a high target-price to provide 
some relief to domestic corn producers during cost-price squeezes; and a manda
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tory sales price if the market price rises and takes corn out of storage, which will 
protect American and other consumers from any market shortages. In addition, 
the U.S. Secretary of Agriculture is undertaking to reduce the nation's wheat 
acreage by 20 percent and feed-grain acreage by 10 percent. The production and 
pricing effects of these policy developmen ts will be closely watched by private
and public corn-systeril participants throughout the world. 

SUMMARY 

This overview of the global corn econony should provide participants in the 
world corn system with an understanding of the evolving trends affecting tl eir 
operations. More specifically, it provides the setting for detailed analyses of the 
relations between tile developed seguen t of tile systeur (represented by
United States and Japan) and tire developing segnrent (represented by Southeast 
Asia). Consumption patterns in tile developed and developing worlds are nearly
the opposite of each other, the farnier using ,Qorn for livestock feed, primarily,
and the developing world depending on the grain for food. The two halves of the 
corn commUoditV sVstemIldiffer enorurously in their ability to meet denarid: and, 
so far, the separate halves of tire system have been unable to coordinate their 
policies for their mutual benefit. 

NOTES 

I. Sterling Wortnnarn and Ralph W. Cunrnnrirrgs, Jr., iTo Feccd the ttor/d,
(Baltinore: Johns I lopkins University Press, 1978).

2. Wassily W. Leontief, Future of the t'orld :'cononov (New York: Oxford 
Univcrsity Press, 1977 ).

3. The possible strategic implications of this uniforiniry becanre apparent
with the Southern corn leaf Might in the United States in 1 )70. The previously
unfarnili, r blight struck about 15 to 2017 of the U.S. corn crop. Because none of
the crop was iiniune to tire disease, many feared that nrucir of that year's corn 
crop would be lost. It seemied entirely possible, for a time, that tire blight night
strike elsewhere and seriously threaten total world production. In the end, the 
bliuht (lid not spread. The U.S. crop was reduced 1w about 10'; froi the
previous year, alnl seed breeders quickly developed blight-resistant varieties. But 
increasing uniformrity does tring increasing vulnerability. 

4. FAO. ,IgrictturalC(our rodit. I'rocctions, 1970-1980, p. 40. 
5. The quality of protein in a food source is deterimined prirriarily by tire 

pattern of a rino acids ill the protein. If one or more of the amino acids are
deficient, then these acids use higher anion nts of tire other, miore plentiful armino
acids. The amuount of usable protein is thus reduced, and nutritional value falls. 

6. .orrnal of lo r anl ninal Fecd Milling, August I975, p. 32. 
7. The FAO Production Yearbook for I 75 reports 147.8 irrillion agricul

tural holdings in the world. Figures are based on the 1960 and 1970 world 
censuses of agriculture. 

8. Feed grains include, corn, barley, ots, rye, and sorghurm. 
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9. World Watch, Inc. reports that in 1975 world population growth was 
about 1.64% rather than the 1.9% estimates by other agencies. By the year 2000, 
therefore, the world's population may reach only 5.4 billion, substantially less 
than the recent estimate of 6.3 billion. 

10. Organization for Economic Cooperation and Development, Study of 
Trends in 1t'orld Supply and Demand of Major Agricultural Commodities, 
September, 1976, p. 288. 

11. Conversion ratios are to dressed weight in all cases. 
12. Phil Ili-Bred, Inc., Bihie,':ti , Vol. 1, No. 4, 1 April, 1977, p. 2. 
13. See, for exa,.,tc, dniver:;ity of California, Food Task Force, A tlungry 

World: Te Challenge -o .-lg,-icdt ire, 1974, p. 198. 
14. Donald , Co'-rsey, Iood Crops, Vol. 22, 1970, pp. 261-FYrY: No. 4, 

265. 
15. Cassava, yamns, sweet potatoes, plantains, taro, dasheen, and breadfruit. 

These Coim modities are staple food sources for about 10'. of the world's popu
lation. 

16. Centro Internacional para el Meijoramiento de Maize y Trigo. 
17. )elbert T. Myren, "'The Rockefeller Founia t:on Program in Corn and 

Wheat in Mexico,' in Sub.istenct' ..Igriculture and I'conontic l)evelopment, 
('. Wharton (ed.), (Chicago: Aldine Ilublishing ('o., 1969). 

18. Because the yield pot ential of the hybrids resides in the vigor of specific 
crosses of selected genotypes, replanting crop seed would probably result in a 
1. ', -20,,;, drop in yield, thius eroding the yield advantage of the hybrids over the 
Iraditional varieties. 

19. Myren estimates average wheat farm size at 17 hectares compared to 3 
hectares for maize. 

20. Managerial capacity would probably also differ and the IIYVs require 
good farm miaagement as an essential input. 

21. Myren, op. cit., p. 411. 
22. Myren, op. cit., p. 411. 
23. N'(;uetta Bosso. (I,11MYTI"and the International Maize Research/Pro

duction Progrants, College of Agriculture and Life Sciences, Cornell University, 
1975, p. 5 (('ornell International Agriculture Mimeograph 47). 

24. Bosso, Ihid., p. 10. 
25. Ibid., p. I 1. 
26. /bid., p. 16. 
27. Assuming, of course, the existence of: 

. n infrastruct tire of financial intermediary institutions able to effect the inter
sectoral transfer 

2. 	entrepreneurs sensitive to investment opportunity who have adequate incen
tives to put capital (either owned or borrowed) at risk in new enterprises. 

28. Japan and the Soviet Union used variations of this approach. During the 
late I800s, the Japanese Government employed a heavy land tax which pro
duced over three-quarters of governnent revenue. L.ikewise, con.'iscation and 
taxation in the farm sector during the I9 20s and 19 30s provided significant 
portions of the capital invested in the Soviet Union's industrial sector. 
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APPENDIX A
 
ZEN-NOH COOPERATIVE*
 

One company that both represents a significant type of participant 
in the world corn system and also represents the commercial and subsistent corn 
producers' attempts to reach out to world markets is the Zen-Noh Cooperative 
of Japan. The following case study is presented to indicate how Zen-Noh's spe
cific perspective relates to the general trends predicted in Chapter 2. 

The Corn Procurement Program 
Early in 1977 the manager of Zen-Noli's Feedstuff Importing Section, Mr. 

Shoshichi Ohnuma, was evaluating his firm's corn procurement activities in light 
of the major trends in the world and Japanese corn systems. Zen.Noh, Japan's 
National Federation of Agricultural Cooperative Associations with over $16 
billion of sales volume, was a major feedgrain importer and the nation's domi
nant livestock feed manufacturer. Japan was heavily dependent on the United 
States for its corn requirements, but Zen-Noh and other Japanese grain importers 
were striving to develop alternative overseas sources of supply. At the same time, 
Zen-Noh was attempting to procure a growing percentage of its corn and other 
grain needs directly from cooperatives in exporting countries. In pursuit of this 
objective it negotiated contracts each year with corn-exporting cooperatives in 
the United States and Thailand, and it was eager to do so elsewhere. Mr. 
Ohnuma had just received projections that indicated large increases in 
compound-feed demand in Japan for 1985, so he was eager to devise a plan to 
ensure availability of the large amounts of corn and other feed ingredients his 
firm would need. 

Zen-Noh's Position in the Cooperative 
Movement inJapan 
The cooperative movement in Japan' began in 1900 with the enactment of 

the Cooperative Society Law. Four types of cooperatives were then authorized: 
credit, marketing, purchasing, and processing. As a result of the law, the Central 
Cooperative Union was established, which sought to develop cooperatives 
throughout the country. In 1906, when credit societies were permitted to take 
on the additional function of marketing the concept of multipurpose coopera
tives began to spread. With the outbreak of World War II, the government sig
nificantly changed the nature of the cooperative movement for a time by making 
farmer membership in cooperatives obligatory. The government transformed the 

*This case was prepared as the basis for class discussion rather than to illustrate either 
effective of ineffective handling of an administrative situation. 

Copyright ©1977 by the President and Fellows of Harvard College. 
Distributed by the Intercollegiate Case Clearing Ilouse, Soldiers Field, Boston, Mass. 

02163. All rights reserved to the contributors. Printed in the U.S.A. 
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cooperatives themselves into highly regimented organizatior designed to meet 
the needs of a wartime controlled economy. 

In 1947, the Agricultural Cooperative Law was promulgated to improve the 
management and livelihood of owner-farmers who received their lands in the 
post-war land reform. The law reoriented the cooperative movement to its original 
principles; soon after its enactment, agricultural cooperatives and federations 
were established at the local, prefectural, 2 and national levels. Many of these 
new cooperatives experienced financial problems as a result of Japan's post-war 
economic difficulties and the government's changing programs for coping with 
them. To help cooperatives overcome their financial problems, the Law for Re
habilitation and Consolidation of the Agricultural, Forestry, and Fishery Coop
eratives was enacted in 195 1. A subsequent law fot promoting consolidation of 
the agricultural, forestry, and fishery cooperative federations sought to cope 
with similar problems among cooperative federations. In 1954, the Central 
Union of Agricultural Cooperatives was established to permit effective integra
tion of the activities of Jap il's various cooperative groups. 

Between 1948 and 1972, separate national organizations coordinated the 
marketing and purchasing activities of prefectural and local cooperatives. These 
organizations were Zenkoren (National Purchasing Federation of Agricultural 
Cooperative Associations) and Zenhanren (National Marketing Federation of 
Agricultural Cooperative Associations). In 1972, these organizations merged to 
form Zen-Noh, the National Federation of Agricultural Cooperative Asso
ciations. 

The cooperative structure in Japan is hierarchical. At the local level, primary 
agricultural cooperative societies are organized with farmers as regular members 
and with many nonagricultural households as associate members. In 1977, almost 
all of Japan's approximately five million farm households were members of pri
mary cooperatives. 

Primary agricultural cooperatives are of two types: single purpose and multi
purpose. Multipurpose cooperatives engage in marketing, procurement of farm 
inputs, credit activities, insurance, processing, and other functions and serve all 
of the production and nonproduction needs of the farm business. They are the 
foundation of the Japanese cooperative movement. Single-purpose cooperatives 
concentrate on the marketing of specific commodities like fruit and vegetables, 
silk, and milk. Most members of single-purpose cooperatives are also members of 
multipurpose cooperatives. 

Primary agricultural cooperatives participate in federations organized accord
ing to function at the prefectural level. These federations perform marketing and 
purchasing, credit, and insurance activities for multipurpose cooperatives, and 
they provide service at the prefectural level for single-purpose cooperatives. 
Additionally, each of the forty-seven prefectures in Japan have a prefectural 
union of agricultural cooperatives whose members are primary cooperatives and 
prefectural federations. Rather than engage in economic business, prefectural 
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unions function in the areas of guidance, coordination, research and survey, edu
cation, information, and auditing for the primary cooperatives and prefectural 
federations. They also represent the economic and political interests of the farm 
sector in each prefcuture. 

Each prefectural federation has its counterpart at the national level. Conse
quently, the national federations are also of two types: those related to multi
purpose cooperatives and those ielated to single-purpose cooperatives. Examples 
of the former are te, National Federation of Agricultural Cooperative Associa
tions (Zen-Nol) al:d the National Insurance Federation of Agricultural 
Cooperatives. Examples of the latter are tile National Federation of Livestock 
Cooperatives and the National Federation of Dairy Cooperatives. Likewise, the 
prefectural unions of agricultural cooperatives have their counterpart at the 
national level in the Central Union of AgricUltial Cooperatives. Figure 2A-I 
depicts the orgallization of the Japanese cooperative ilovemnent. 

Reflectiog its varied agricultural base, Zen-Noh itself is organized into divi
sions responsible for specific conmod ities. Seven divisions report to a senior 
mallnagelent groUp co)mposed of a president, several vice presidents, all executive 
managing director, and several managing directors. The divisions are Rice and 
Wheat, I lorticulture a11d Farm Produce. FeedstufTs and Livestock, Production 
Materials, General Planning and Managenlent, Administration, and Consumer 
Goods. 

Compound-Feed Operations 
In the years between 1960 and I973, the diet of Japanese consumers changed 

significantly. Their intake of starchy foods (especially rice) decreased as per
capita real income increased. Consumers switched to more Western-style diets, 
demanding more sugar, oils, fats, and livestock products in their diets. Table 
2A-I provides data on these shifts a:ld offers projections for their continuance 
through 1985. Most significant for Japan's feed-milling and grain-importing 
industries was the tact that consumption of aninlal protein in tile daily diet had 
more than doubled. 

Japanese farnlers responded to these shifls in consumer demand by consoli
dating their hloldings an1d e.,'panding their livestock herds and poultry flocks. 
Table 2A-2 shows the dramatic concentration in livestock holdings and the rapid 
increase in livestock population through the early in1970s. Tile slight decline 
livestock !n'llbers between 1970 and 1975 reflects the slarp slowing in the shift 
to Western-style diets between 1973 and 1975. During those years, inflation and 
recession reduced consumer purchasing power and consequently lowered 
demand for meats. 

As livestock production grew in Japan, so too did compound-feed produc
tion. From practically nothing in the 1950s, commercial-feed production rose to 
over eighteen million metric tons in 1976. In 1960, consumption of commercial
formula feeds exceeded consumption of roughage and domestically produced 
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Table 2A-1. The Structure of Food Consumption in Japan 

Calories (per person per day) 

Starch Io,"f Animal Protein 
Fiscal Suh- Iege- Sub- Oils 
Year Rice Others Total Beans tables Fruits Meat Egg Milkb Total Fish Sugar and Fat Others Total 
1960 
1965 
1970 
1971 
1972 
1973 
1974 
1975 
1985 a 

1,105.5 
1,075.7 

914.3 
F92.7 
879.9 
872.8 
862.8 
844.4 
784.0 

474.5 
451.8 
461 
439.1 
436.9 
435.2 
430.9 
438.3 
419.0 

1,580.0 
1,527.5 
1,375.3 
1.331.8 
1.316.8 
1,308.0 
1,293.7 
1,282.7 
1,203 

104.4 
97.5 

104.4 
105.4 
103.7 
103.0 
99.7 
99.1 

104.0 

84.1 
89.4 
93.4 
95.5 
94.1 
87.9 
89.4 
86.6 

103.0 

28.9 
38.8 
53.4 
52.4 
61.8 
60.3 
56.4 
58.0 
73.0 

27.5 
50.4 
76.9 
86.1 
92.9 
99.7 

100.3 
102.9 
122.0 

26.9 
49.4 
63.5 
63.3 
62.1 
61.5 
59.9 
59.8 
64.0 

35.9 
60.7 
81.0 
81.8 
83.6 
85.1 
83.7 
86.0 

105.0 

903 
160.5 
221.4 
231.2 
238.6 
246.3 
243.9 
248.7 
291.0 

86.6 
89.8 
91.3 
81.8 
83.6 
85.1 
83.7 
86.0 

115.0 

157.2 
196.3 
282.7 
280.2 
294.0 
294.9 
283.3 
274.3 

32.3 

105.0 
161.0 
228.9 
237.i1 
258.1 
269.7 
277.2 
276.6 
341.0 

53.2 
46.9 
45.1 
44.2 
44.2 
14. 

7 

42.6 
' 1.9 
40.0 

2,289.7 
2,407.7 
2,471.9 
2,473.8 
2,506.6 
2,513.1 
2,486.5 
2,467.2 
2,593.0 

Percentage
1960 
1965 
1970 
19i1 
1972 
1973 
1974 
1975 
1985 a 

48.3 
44.7 
37.) 
36.1 
35.1 
34.7 
34.7 
34.2 
30.2 

20.7 
18.7 
18.7 
17.7 
17.4 
17.4 
17.3 
17.8 
16.2 

69.01 
63.4 
54.7 
53.8 
52.5 
52.1 
52.0 
52.0 
46.4 

4.5 
4.1 
4.2 
4.3 
4.1 
4.1 
4.0 
4.0 
4.0 

3.7 
3.7 
3.8 
3.9 
3.8 
3.5 
3.6 
3.5 
4.0 

1.2 
1.6 
2.2 
2.1 
2.5 
2.4 
2.3 
2.4 
2.8 

1.2 
2.1 
3.1 
3.5 
3.7 
4.9 
4.0 
4.2 
4.7 

1.2 
2.1 
2.6 
2.6 
2.5 
2.4 
2.4 
2.4 
2.5 

1.6 
2.5 
3.3 
3.3 
3.3 
3.4 
3.4 
3.5 
4.0 

4.0 
6.7 
9.0 
9.4 
9.5 
9.8 
9.8 

10.1 
11.2 

3.8 
3.7 
3.7 
3.8 
3.8 
3.9 
4.0 
4.0 
4.4 

6.9 
8.2 

11.4 
11.3 
11.7 
11.7 
11.4 
11.1 
12.5 

4.6 
6 7 
9.2 
9.6 

10.3 
10.7 
11.2 
11.2 
13.2 

2.3 
1.9 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.5 

100 
100 
100 
100 
100 
10%( 
100 
100 
100 

alorecas tby lin stry of A& iculture and Forestry. 

bInclud-s processed milk prcdu.ts. 

Source: Basecd on data of Ministry of Agriculture and Forestry. 



C Table 2A-2. Changes in the Structure of Japanese Livestock Farming: 1960-1977 (population in thousands of head as of 
February 1; producers in thousands of households) 

1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

Poultry 
Layers


Population 54,627 120,197 169,200 172,226 164,034 163,512 160,501 154,501 156,534 160,550
Producers 3,839 3,243 1,703 1,373 1,058 846 661 510 386 329 

Broilers 
Population 18,279 53,742 63,114 67,922 80,177 88,996 87,659 92,934 103,332
Producers 20 18 18 15 15 14 12 11 10 

Dairy Cows 
Population 824 1,289 1,804 1,856 1,819 1,780 1,752 1,787 1,811 1,888
Producers 410 382 308 279 243 212 179 i60 147 137 

Beef Cattle 
Population 2,340 1,886 1,789 1,759 1,749 1,818 1,898 1,857 1,912 1,987
Producers 2,031 1,435 902 797 673 595 532 474 450 424 

Pigs and Hogs
 
Population 1,918 3,976 6,335 6,904 6,985 7,490 8,018 7,684 
 7,459 8,132
Producers 799 711 445 398 340 321 277 223 196 179 

Source: The Central Union of Agricultural Cooperatives, Agriculture and AgriculturalCooperativeMovement in Japan, p. 12, and Feed Import Depart
ment, National Federation of Agricultural Cooperatives. 
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by-product ingredients for the first time. By 1976, eleven feed manufacturing 
firms owned 54 percent oi all feed manufacturing plants and produced 78 per
cent of all feed purchased. Over half of all compound feed was for poultry; 
about 28 percent was for pigs and hogs, and the remainder was split evenly 
between dairy and beef cattle. 

Cooperatives were early entrants in the feed-milling industry. Zen-Noh's pred
ecessor in farm su,pply activities, Zen koren, was the third firin to enter the 
business. By the 1970s, Zen-Noh had acquired about 40 percent of the market 
for mixed feeds and operated 27 percent of the industry's 202 plants. Table 
2A-3, which shows the breakdown of Zen-Noh business activities for 1975-76, 
indicates that feed milling was the colnpanyx's second largest line of business. 
Table 2A-4 indicates the small margin per unit of sales achieved by the coopera
tive but the excellent return on the farner's shareholder equity. Table 2A-5 
shows mlixel feed lproduction in the IQ70s by manufacturer, and TAble 2A-6 
shows Zen-Noli's share in each major feed category. To achieve its dominant 
position, Zen-Noh located its feed mills adjacent to major livestock producing 
areas with ready access to port facilities. The strategy of enmploying more 
numerous though sonewhat smaller mills than some of its competitors was based 
partly on the economics of transportation in Japan. Interisland transport of 
ingredients to feed mills close to end markets or even direct import of grain at 
smaller ports close to these markets is cheaper than operating a small nuniber of 
large mills to distribute over a broad area. Zen-Noh's nearest competitor, which 
operates only seventeen plants in contrast to Zen-Noh's fifty-four, does not 
enjoy the geographic coverage achieved by the cooperative. 

Table 2A-3. Zen-Noh Business Turnover: Business Year 1975-76 (in mil
lions of U.S. dollars) 

LMarketing II. SlFpply
Goverrinient controlled rice 5,165 Feed 2,539 
Free market rice 2,383 Fertilizer 915 
Wheat, barley, and other Agricultural ctiemnical 426 

grains 121 Greenhouse materials 154 
Starches 237 Packaging materials 239 
Vegetables 585 Agricutltural machinery 547 
Fruits 360 F1uel 618 
Milk 121 Vehicles 186 
('atth anid tiogs 423 Illseholds item, 522 
Eges 336 Other 84 

Chicks and breeders 21 
Broilers and chickens l6l Total Supply Turnover 6,147 
Other 138
 

Total Marketing Turnover 10,0)52 

Grand Total: 16,199 

Source: Zen-Noh Feed Departnient. 



Table 2A-4. Zen-Noh: Statements of Income and Retained Earnings 
(Years ended 30 June 1976 and 30 June 1975) 

(thousands of U.S. dollars) 

Sales 

Cost of sales 

Gross profit 
Operating revenue 

Total revenue 
Selling, general, and administrative expenses 

Operating income 

Other income (expense): 
Interest income 
Miscellaneous income 
Interest expense 
Miscellaneous expense 

Income before income taxes 

Income taxes 

Net income 

Retained earnings at beginning of year 

Retained earnings at end of year 

Balance Sheets 

(30 June 1976 and 30 June 1975) 

Assets 

Current Assets: 
Cash 
Securities 
Notes receivable 
Accounts receivable -trade 
Accounts receivable -other 
Inventory 
Loan receivable-employee 
Prepaid expenses 
Assets against contingent liabilities 
Other current assets 

Total current assets 

Fixed assets: 
Property, plant and equipment 
Less accumulated depreciation 

Net property, plant and equipment 

61 

1976 1975 

16,198,635 14,188,043 

16,124,605 13,121,793 

74,030 66,250 
88,419 53,370 

162,449 119,620 
144,999 111,571 

17,450 8,049 

131,832 112,983 
29,661 29,421 

(126,296) (105,788) 
(35,435) (32,658) 

(238) (3,958) 

17,212 12,007 

10,690 5,148 

6,522 6,859 

363 301 

6,885 7,160 

(thousands of U.S. dollars) 

1976 1975 

14,794 11,913 
3,089 2,627 

180,646 178,910 
596,763 562,470 
675,822 638,293 
149,369 216,987 

6,209 5,030 
18.921 22,527 

128,062 	 128,760 
4,644 4,630 

1,778,319 1,772,147 

65.695 62,660 
25,427 22,673 
40,268 39,987 

(continued) 
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(thousands of U.S. dollars) 

Table 2A-4 continued 

Assets 

Land 

Intangible fixed assets 

Investments 

Long-term loan receivable 


Total fixed assets 

Deferred assets 

Total assets 

Liabilitiesand Shareholders'Equity 

Current liabilities: 
Short-term bank loan 

Notes payable 

Accounts payable-trade 

Accounts payable 

Accounts payable-other 

Contingent liabilities 


Total current liabilities 

Reserves:
 
Retiremen, 

Bad debts 

Bonus 

Price fluctuation 

Income taxes 

Self insurance reserves 

Contingencies 

Special depreciation 

Importing goods 

Anti-pollution 


Total reserves 

Long-term debt 

Total fixed liabilities 

Shareholders' equity: 
Capital 
Capital surplus 
Earned surplus:
 

Legal reserves 

Special accumulated surplus


Retained earnings 


Total shareholders' equity 

Total liabilities and shareholders' equity 

Source: Zen-Noh, Annual Report, 1976. 

1976 

34,970 
2,661 

32,579 
3,334 

113,812 

1,034 

1,893,165 

1976 

635,496 
441,810 
524,482 

15,296 
11,493 

128,062 

1,756,639 

19,301 
14,323 

1,402 
8,844 

10,821 
756 
718 

2,842 
4,000 
1,411 

64,418 

21.355 

1,842,412 

37,970 
32 

5,533
333 

6,885 

50.753 

1,893,165 

1975 

27,120 
2,607 

31,550 
3,503 

104,777 

1,256 

1,878,180 

1975 

731,243 
405,987 
457,967 

22,077 
9,237 

128,759 

1,755,270 

17.510 
12,254 

814
 
8,844 
4,950 

757 
737 

1,753 
4,000 

334 

51,953 

25,140 

1,832,363 

33.759 
33 

4,800 
66 

7,159 

45,817 

1,878,180 



w Table 2A-5. Compound Feed Production by Companies in Japan: 1971-1976 (quantities in thousands of metric tons; unit shares in 

percentages)
 

1971 1972 1973 1974 1975 1976 ----- --_ Factory 
Fiscal Year Company Quantity Share Quantity Share Quantity Share Quantity Share Quantity Share Quantity Share Aumnbers 

Zeh-Noh 6,435 41.0 7.131 4(0.5 7.501 41.5 6.931o 40.7 6,532 38.8 7,231 38.6 54 
Nihon Nohsan 1,6110 10.3 1,675 9.6 1.538 8.5 1,375 8 1 1,377 8.2 1,442 7.9 17 
Nishin Seifun 881 5.6 994 5.7 966 5.3 914 5.4 926 5.5 1,034 5.6 6 
Nihnn Ilaigoh 842 5.4 898 4.2 967 5.3 901 5.3 829 4.9 913 4.9 11 
Kyoda Shiryoh 660 4.2 726 4.1 795 4.4 731 4.3 717 4.3 796 4.3 5 
Marubeni Shiryoh 366 2.3 434 2.5 496 2.7 542 3.2 645 3.8 702 3.8 6 
Amino Shiryoh 419 2.7 472 2.7 524 2.9 515 3.0 514 3.1 558 3.0 4 
Taiyoh Gyogyoh 534 3.4 551 3.2 5o6 3.1 485 2.8 446 2.7 491 2.7 4 
Kawada Shiryoh 231 1.5 316 1.8 379 2.1 386 2.3 417 2.4 460 2.5 4 
Toyohashi Shiryoh 308 2.1 354 2.11 389 2.2 399 2.4 398 2.4 431 2.3 3 
Showa Sangyoh 348 2.2 353 2.0) 372 2.1 364 2.1 369 2.2 440 2.2 4 

Ten companies subtotal 6.199 39.5 6,773 37.8 6.992 38.6 6,611 38.9 6.628 39.4 7,256 39.2 64
 
Others 3,059 19.5 3.541 21.7 3,591 19.9 3,477 2)1.4 3.658 21 8 4 130 22.2 102
 

Total 15,076 101.11 17,345 100.)) 18,084 100[1.0 17,018 1010.0 16,818 100.)) 18,617 100.0 220 

Note: The fiscal year runs from April 1 to March 31.
 

Source: National Federation of Agricultural Cooperatives.
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Table 2A-6. Compound Feed Production by Animals in Japan: 1976 
(production in thousands of metric tons; shares in percentages) 

Japan Total Zen -Noh, 	 Zen-Noh's 
Market,Ininal troduction Share Production Share Share 

liens and Chickens 
Chick 	 848 4.7 241 3.4 28.5Layer 	 5,860 32.4 1,677 24.0 28.6Broiler 	 2,530 14.0 699 10.0 27.6
Subtotal 9,238 51.1 2,617 37.4 28.3 

Pigs and flogs
For pork 4,032 22.3 1,746 25.0 43.3For breeding 963 5.3 541 7.7 56.2
Subtotal 4,995 27.6 2,287 32.7 45.8 

Milk Cow 1,900 10.5 800 11.4 42.1Beef Cattle 1,891 10.4 1.280 18.4 67.7Others 71 0.4 6 0.1 8.3
 
Total 18.095 10()0 6,990 100.0 
 38.6 

Source: National Federation of Agricultural Cooperatives. 

Sources of Corn 
With its litnited land area and dense population, Japan has always had to ini

port large quatntities of food. Governmient policy has aimed at ensuring self
sufficiency of certain critical foodstuffs such as rice. still Japan's single most 
imtprtant food source. About S0 percent of the ingredients for .apan's feed
manufacturing industry must be imported, however. Over the years corn has 
been the singzle most important imported 	 ingredient, accounting for about 38 
Fercent by weight of tle industry's raw ma.erial inputs.

Although Japan purchases corn froin several countries, the United States is 
consistently its largest supplier 'vith Thailand a distant second. The United 
States is a natural corn source because o1 its huge exports and because devalua
tions of the dollar in [ie early 1970s provided U.S. producers and exporters an 
additional competitive advantage dtring a period of world shortage and high
prices. South Africa and Argentina occasionally supply signiflicant quantities, but 
their shares have declined. South Af'rica has been changing from yellow to white 
corn production t or use in its own processing industries, and its ports cannot 
accommodate the 50,000-ton vessels in which Japanese firms prefer to trade 
over hg distances. Corn making the 10.000-mile voyage from South Africa to 
Japan had to travel in ships ot about 25,000 tons. The cost per ton-mile of 
shipping grain was about semn cents higher for ships in the 25,000 to 30,000
ton class thai for the large bulk carriers working the 9,000 miles between Japa
nese main ports and the V:S. (hulf 'Coast. Japan's imorts of corn frolt Argentina
have declined because of distance (I 3,000 miles) and increasing European Corn
petition for Argentine corn. 
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Thailand has consistently supplied between 10 percent and 30 percent of 

Japan's corn needs since the late 1960s. Because corn was a focus of the Thai 

government's crop diversification efforts in the 1950s and 1960s, Thailand be
came the world's fourth leading corn exporter by the l1970s. Japanese trading 
companies encouraged Thailand's development as a corn exporter by ann uallV 
contracting, through a trade association, 3 large purchases with the Thai Board of 
Trade. BasCd on crop forecasts for the current yeai and on Japanese demand, the 
Board of Trade assigned Bangkok exporters (luotas for corn shipments to 

4 
Japan. 

The large ships used for carrying grain from the United States to Japan are 
not employed on the 3,000-mile route between Bangkok and Japan because 
Thailand's ports and grain-loading facilities can accommodate only vessels of less 
than 12,000 tons, for which the operating cost per lon-mllile is about six cents. 
Still, the Thai corn trade is important to Japan, for it provides an efficient means 
of directly supplying the smaller ports on Japan's west coast and eliminating the 
transshipment costs of1 larding American corn at major ports and transferring it 
to smaller coastal vessels for interisland delivery. The shipping arrangements 
established in the Thai-Japan Maize Trade Agreement are predicated on use of 

smaller Japanese vessels and delivery to smaller ports in Japan. 
In the import of corn and other feedgrains to Japan, Zen-N oh has an impor

tant position. It is a leading importer of corn and feedgrain through its 
UNICOOPJAPAN commodity-trading subsidiary. Established by Zen-Nob's pur
chasing predecessor Zenkoren in 1961, UNCOOPJAPAN works to import all the 
commodities requ"red by Zen-Noh members and to export their products world
wide. Thus, Japan's farmers directly participate in the agribusiness of many parts 
of the world. In pursuit of its worldwide importing and exporting activities, 
UNICOOPJAPAN maintains offices in the United States, Thailand, Australia, 
Brazil, Germany, and Czechoslovakia. 

UNICOOP's share of corn and other feedgrain imports to Japan was not as 

great as Zen-Noh's share of the compound-feed market. Although UNICOOP's 
share of feedgrain imports overall is the large! t of any importer, it ranks second 
behind Mitsubishi in corn imports. For this reason, Zen-Noh is obliged to pur
chase part of its corn needs from other Japanese importers. It regularly deals 
with the Nichimen, Marubeni, Sumitomo, C. Itoh, Mitsubishi, and Mitsui groups. 

International Cooperative Relations 
Zen-Noh is eager for its trading subsidiary to handle all of its grain import 

needs. One of the ways in which UNICOOP can achieve this end is by developing 
direct relations with other cooperatives in grain-exporting nations. The philoso
phy behind this effort was articulated by the former president of Zen-Nob, 

Imaichiro Masaki, as follows: 

Because of the scarcity of natural resources, the economy of our country 
is destined to be influenced considerably by the overseas economic 
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situation, and incidentally the economic activity of our agricultural coop
eratives is also facing serious problems. In view of this, the economic 
development of our country cannot be achieved without close collabora
tion with foreign countries, and likewise the cooperation with overseas 
cooperatives is of growing importance for Zen-Noh. We wish, therefore, to
develop our business activities, thereby making mutual benefit and con
tributing to the further prosperity of both farmers and agricultural coop
eratives in foreign countries. s 

This philosophy is reflected in Zen-Noh's maintaining contractual supply rela. 
tions with exporting cooperatives in several countries. To identify cooperatives
in 	other countries that were likely to be attractive contract partners, Zen-Noh 
management applied the following criteria: 

I. The cooperative had to have effective leadership and the strong support of its 
membership. 

2. 	Grain-exporting cooperatives had to have assured access to sufficient amounts 
of grain. 

3. Financial strength and fixed asset base had to be adequate. 
4. 	 Management had to show understanding of Zen-Noh needs. 
5. Ideally, the cooperative should have some influence directly or indirectly over 

hone-country agricultural policy. 

Zen-Noh succeeded in establishing contractual relations with exporting coop
eratives in the United States and Thailand. The American cooperative was the 
Farmers Export Company, which operates export terminals on the Louisiana 
Gulf Coast. The Thai cooperative was the Agricultural Cooperative Federation of 
Thailand (ACFT) in Bangkok. 

The contract with the U.S. cooperative is relatively simple. Each year, begin
ning in the late I9 60s, Zen-Noh and F;arnmers Export agree on an annual volume 
and an approximate schedule for shipments. Pricing agreements are made when 
details for a specific shipment are arranged, and the contract ik renewed annual
ly. Thus, Zen-Nob can set up a regular schedule for its ships to arrive at the 
Farmers' terminal and take on grain. Tie arrangement also assisted Farmers Ex
port in obtaining financing for an expansion of its first port facility. Zen-Noh 
has managed to import about half a million tons of corn each year through this 
contract and is interested in expanding that quantity.

Like the U.S. contract, Zen-Noh's contract with ACFT is renewable annually.
It is considerably more complex, however. It calls for a specific quantity and 
shipping schedule, and ties pricing to the Chicago futures market plice for #2 
yellow corn, as defined in the Thai-Japan Agreement on Nlaize Trade. Under the 
corn export quota system established by the Thai Board of Trade, no single 
exporter is allotted more than 4 percent of Thai corn exports in a given year.6 
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ACFT was exempted from this restriction, however, to the extent to which it 
had firm contracts to export. As a result of its annual contracts with Zen-Nob, 
ACFT has increased its share of Thai corn exports from nothing ill the early 
1960s to more than 6 percent in 1976-77. Its share of the Japanese trade ex
ceeds 13 percent. Zen-Noh has further assisted the Thai cooperative by annually 
lending it approximately S500,000 for corn purchases frcim loca, Thai coopera
tives. This sun could be increased to SI million if tie additional working capital 
is needed and requested by the Thai cooperative. Although the sums are not 
large and have to be repaid at the conclusion of each export season, Zen-Noh 
management believes that they enable the Thai cooperative to operate more ef
fectively and provide liquidity to smaller local cooperatives and their small-scale 
farn menbers. 

Development of the New Corn and Feedgrain Suppliers 
Mr. Olnuma recently received projections of consumer demand for livestock 

protein in Japan for 1985 (see again Table 2A- I). Based on these projections, his 
department estimated Japan's mixed feed requirement in 1985 to approximate 
23 million tons. Assuming a feed-ingredieni mix similar to that used in 1976, 
this implied an aggregate need for c,,rn fior feed manufacturing of about 8.5 
million metric tons in I985, or about 30 percent more than the I(76 level. Mr. 
Ohnumt1ll1a was also aware that demand for corn t'win Japan's starch industry was 

increasing steadily, for tile iidus, ry wis iilcieasing its dependence on corn as a 
7starch source. Furthernore, increasing demand for corn-base,' sweeteners in 

Japan would add a significant additional increment to corn demand. Altogether, 
Mr. Ohnumna was qnite certain that Japan would lequire not less than 10 million 
metric tons ofcorn by 1985. and quite possibly 12 million. 

Mr. Ohnunma's experience in tile Feedstuf' Importing Department had made 
hin sensitive io the real vulmrability of Zen-Nob's supplies of corn and other 
grains. In the 1970s. shipments from its leading supplier (the United States) were 
curtailed on several occasions (ife to a diseased crop (1971 ), (lock strikes at Gulf 
ports, occasional freezing of the Mississippi River. and a drought in 11074. Mr. 
Ohnuna did not believe Zen-Noh could safely continue to rely on the less tlan 
800.000 corn farmers in the United States to supply 80 percent to 85 percent of' 
its needs. Other sources were necessary, tapping IhmenI diffictIlt.bt,1 was 

To diversify its sources of agrictiltmal exports, tile Japanese government had 
been pronmoting production-for-export ventures ill foreign cotntries. Tihese pro
grains were a imied . 

1. assuring ample supplies of agricultural products and industrial raw materials 
2. 	(liversi tying sources to sectire conslant supply 
3. 	increasing supplies in world trade to lower and stabilize prices 
4. 	providing foreign exchange to less developed countries so they could purchase 

Japanese industrial products 
5. 	obtaining the goodwill of countries receiving aid. 
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Zen-Noli had supplied technical assistance to one such government project in 
Indonesia during the early 1970s in hopes of developing new suppliers, but the 
effort turned out to be fruitless and Zen-Noh withdrew the advisors it had pro
vided. 

More recently. Zen-Noh had become involved in a project developed by the 
Agricultural Cooperative lFederation of Thailand. ACFT had requested a loan of 
about one million dollars for an integiated corn development project in three 
areas of central Thailand's "corn belt." The loan would finance a fifteen-year 
project designed to expand the use of appropriate mechanization in Thai corn 
production; introduce and diffuse seeds of hiigher yield and quality than those 
currently used by Thai farmers: improve corn cultivation practices: and improve 
the production and marketing infrastructure (irrigation, farm-access roads, etc.). 
The goals of the project were improvement in corn production and quality, 
higher living standards for the Thai cooperative's member tarmers, a strengthen
ing of tileThai cooperative organization and increase in its share of Thai corn 
exports, and the promotion of corn exports through coop-to-coop trade between 
Japan and Thailand. Significant amounts (75 p-rcent) of financing were available 
for such a project from the Japan International Cooperation Agency, a govern
ment development-assistance organization. 

Althmugh Zen-Noli had accepted the Thai proposal, Mr.Olinuma knew that it 
could not provide an increment of corn production large enough 1o satisfy Zen
Nob's growing re(ltuirenients. Thus, he felt lie had to keep searching for potential 
new suppliers of corn. The cOuLItries lie considered to have the greatest poten
tial as future suppliers were Brazil, the People's Republic oft('hina, and Vietnam. 
These counlries were most attractive because of their productivity improvement 
potential, 8 the export orientation of their political leaderships, and -inthe case 
of Vietnam and China- their proximity to Japan. Considerable obstacles would 
attend his efforts to make Ihese nations corn exporters to Japan, however. 

Brazil was of interest btcause it was believed to be the only southern hemi
sphere nation capable of' expanding its corn output significantly within a few 
years and because itharvested its corn crop just as Japan's supplierscurrent 
undertook spring planting. Brazil had organized cooperatives that would be 
attractive partners to Zen-Noh and its corn was typically produced by small or 
subsistent farmers. Furthermore, it was relatively close to a competitive Europe, 
and freight rates for cargo space from Brazil to Japan were abott live to six 
dollars per metric ton higher than from time U.S. Gulf to Japan. Vietnam ap
peared to be the major potential new supplier. Its climate and yield potential 
were very good, and its !eadership felt a strong need to generate foreign ex
change. Further, it appeared to be effectively reunified and thus likely to enjoy a 
stable government for some time. Although Zen-Noh had succeeded in importing 
small quantities from China in tihe past, it had a large and growing population 
and typically consumed almost all of' its annual corn production. 

In short, there were significant economic reasons for the dominance of the 
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United States as the leading supplier of corn to Japan. On a per-ton basis, the 
United States was not the cheapest producer of corn in the world, but its logis
tical system was efficient enough, and the volumes it could ship were great 
enough, to make it the major cornpetitbr for any nation wishing to sell corn to 
Japan. Mr. Ohnuna realized these facts, yet at the same time lie knew that Zen-
Noh and Japan had to develop new sources of supply. Doing so would be in the 
best interests of the cooperative and the nation, and it would be consistent with 
the public-policy priorities of expanding trade re!ations with less developed 
countries and helping them develop their economies and integrate small-scale 
producers into their corn systems. 

Conclusions 
The Zen-Nob case makes it evident that potential future demands for corn 

w,, induce firms like Zen-Noh to seek longer-term procurement agreements. 
Given the political, economic, and social priorities of Japan -. id developing 
country suppliers, a mutuality of interest exists. It is important to note that be
cause Zen-Noh is a producer cooperative, it has a great sensitivity to the require
ments of foreign producers. 

This case has implications for producer cooperatives in the United StateF, that 
desire to play a more active role in world grain trading. To do so, firms like 
Farmers Export will have to recognize the social, political, and economic priori
ties of other cooperative producers and to take into account the economic 
development of corn producers in other countries. And policymakers must real
ize that the level of U.S. price supports can act as an incentive or disincentive to 
world production and as a price umbrella or a threat to world competition. 

All firms and public policy entities will have to assume the twin roles of 
competitor and cooperator if the future development of the world's corn system 
is to take a beneficial direction. Naturally, a firm's survival and profitability are 
important. But other social, political, and economic priorities will have to be 
taken into consideration if markets are to remain avai!able to all participants in 
the world corn system. 

NOTES 

1. We gratefully acknowledge our reliance, in this section, on information in 
the paper AMulti-Purpose AgriculturalCooperatives in Japan, by Shiro Futaganii 
of the Central Union of Agricultural Cooperatives (Tokyo), and presented at the 
Nat.,Lnal Seminar on Integrated Approaches to Agricultural Cooperative 
Development in Nepal, December 10, 1976. 

2. A prefecture is a level of government organization analagous to a state or 
province. Japan has forty-seven prefectures. 

3. The Japan Feed Trade Association, or JFTA. 
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4. For a fuller description of the Thai-Japan Maize Trade Agreement, see C, 
Itoh & Co., Ltd. (4-576-041 ) in chapter three. 

5. Source: Foreword in pamphlet entitled The National Federation of Agri
cultural Cooperative Associations, published by Zen-Noh. 

6. This limitation is regularly circumvented by Bangkok exporters who trade 
export quotas amon, themselves. 

7. Domestic potatoci were the source of about 80% of the starch produced in 
Japan in the 1960s. Corn had become the principal source by the mid-1970s, 
however, supplying aboait two-thirds of all starch produced. 

8. In 1975, Brazil's corn yield was estimated to be 1230 kilogram/hectare; 
China's was 2210 kilogram/hectare; and Vietnam's was about 1170. In the same 
year, U.S. yields were between 5 and 6 thousand kilos per hectare and Thailand's 
was 2380. 



r lChap ter 3 

Consumption and Supply in a 
Growing Regional Market: 
The Case of Japan 

This chapter describes the structure of tile corn system in Japan, 
the trends affecting it, and the ways in which participants in it have 
sought to relate their activities to those of foreign suppliers. The 

Japanese corn industry provides an excellent example of the influence of na
tional market forces and govermuent policies oil tile international corn system. 
Equally important, it offers numerous opportunities to analyze arrangements in 
which corn-consuming entities have sought to reach back to foreign'producers 
in developed and developing countries to ensure the availability, the quality, 
and-to s0111C degree-the price of their commodity needs. Because Japan is the 
dominant corn-consuming nation in Asia, it is critical to analyze its corn system 
in order to understand the changing market influences on other countries in 
Southeast Asia. 

DYNAMICS OF THE JAPANESE CORN SYSTEM 

As the most important feed crop for the expanding poultry, hog and livestock 
industry of Japan, corn plays a critical role in the future of the Japanese food 
economy. Consumption trends, supply responses, and the availability of corn 
and its potential substitutes will be analyzed in this chapter. Japan's dependence 
on corn imports makes it eager to reduce the risk of having too few feed grain 
suppliers. As its food economy expands, Japanese public policymakers recognize 
the dangers of increasing the country's dependence on imported corn and other 
feed grains. This chapter sets forth the dynamics of the corn system in Japan and 
the alternative strategies available to its pubiic and private food system 
managers. 

71 
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Consumption 
Corn consumption has advanced rapidly in Japan during the last two decades 

as both fced and industrial uses have steadily increased. Table 3-1 shows that 
feed manufacturing has supplied the bulk of total denand, although industrial 
use accounts for a generally growing share of consunlption. 

As the Zen-Noh case study in Chapter 2 explains, the years between 1970 and 
1973 saw the diet of Japan's increasingly higher income level consumers change 
significantly: daily caloric intake increased by 10 percent;consumption of starch 
foods (especially rice) decreased; and consumers demanded more sugar, oils 
and fats, and livestock products. Table 2A-1 quantifies these trends and predicts 
they will continue through 1985. Table 2A-2 provides dat on the consolidation 
of holdings and expansion of livestock herds and poL1ltry flocks with which 
Japanese farmers have taken advantage of these shifts in consumer demiand. 

As Japanese livestock production grew, so too did compound-feed produc
tion. In 1960, consumption of commercially mixed feed exceeded use of rough
age and domestically produced by-product ingredients for the first time. Table 
3-2 shows this rapid growth from 1963 to 1976. Note that although poultry 

Table 3-1. Source and Use of Corn in Japan: 1960-75 (in thousands of 
metric tons; years beginning July 1) 

S___p__ Consumption 

Begin.
 
nfing Pro. Total Feed Industrial Total
 

Year Stocks duction Imports Supplt' Use Use Use
 

1960 185 113 1,708 2.006 1,721 100 1,821
1961 185 116 2,109 2,410 2,119 101 2,220 
1962 190 104 2,396 2,690 2,345 150 2,495
1963 195 104 3,076 3,375 2.842 290 3,132 
1964 243 84 3,223 3,550 2,895 392 3,287 
1965 263 75 2,887 3,225 2,414 542 2,956 
1966 269 63 3,837 4,169 3,289 700 3,989 
1967 180 61 4,582 4,823 3,502 948 4,450 
1968 373 51 5,287 5,711 4,295 1,086 5,381!' 
1969 330 40 5,975 6,345 4.742 1,188 5,930 b 

1970) 415 33 5,173 5,621 4,130 1,152 5,282 
1971 339 33 5,416 5,788 4,157 1,303 5,460 
1972 328 24 6,881 7,233 5,470 1,325 6,795 
1973 438 19 8,210 8,667 6,400 1,425 7,825 
1974 842 14 7,388 8,244 6,124 1,325 7,449 
1975 795 14 7,600 8,409 6,300 1,375 7,675 
1976 734 -

aIncludes exports otf6 .10 mnetric tons. 
blnchides exports of 3,000 metric tons. 

Source: leginning stocks, production, imports, feed ise, and total use are found in FAS, 
USDA. RelereteT7ihles on ltheat, Corn,and Total Coarse Grains Suppl.- Distrihution fur
 
Individtl (ounitries (G 9-76), p. 58. Figures for total supply and industrial use are calcu
lated fritnfigures inthe USt)A publication. 



Table 3-2. Compound Feed Production in Japan, and Number of Plants Operating: 1963-76 (in thousands of metric tons;
 
years beginning April 1)
 

Type 

Poultry 	 Number z 
of Plants i

Year Pigs Dairy Cattle Other Broiler Layer Other Subtotal Total Operating . 

1963 875 640 36 
 120 296 3,365 869 4.530 6,201 
1964 1,157 711 55 142 383 4,095 953 5.431 7,496 
1965 1,774 804 77 183 455 4,069 793 5,312 8,150 178-187 C/
1966 2,552 924 125 200 705 4,443 949 6,097 9,898 196-205
 
1967 2,423 
 1,667 234 193 795 4,713 898 6,407 10,324 190-204
 
1968 2,433 1,301 448 183 993 
 4,997 1,002 6,992 11.356 208-216 "
 
1969 3,100 1.521 600 
 199 1,401 5,404 1,076 7,941 13,362 214-217 "
 
1970 3,932 1,741 876 77 1.506 
 5,880 1,064 8.450 15,076 211-216
 
1971 4,032 1,812 1,203 73 1,745 5,894 934 8,573 15,693 208-210
 
1972 4,699 1,945 1,453 85 2,045 6,815 933 9,163 17,345 208-214 
1973 5,155 1,907 1,835 74 2,196 6,063 854 9.113 
 18,084 214-221 
1974 4,860 1.792 1,665 
 69 2,170 5,693 769 8,632 17,019 219-221
 
1975 4.538 1.834 1,544 65 2,315 5.694 829 8,838 16,818 
1976 5,197 1,956 2,008 73 2,579 5,948 856 9.383 1,618 

0 
Source: Livestock Survey, Commercial Feed Division, Livestock Bureau Ministry of Agriculture and Forestry, Monthly Feed Report. 	 a 

Nj 
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feed has been the largest component of feed production, its share of all feed 
production has decreased as consumers have demanded increasing quantities
of pork and beef in their diets. Despite the increasing share of production
represented by these feed types, however, only broiler-feed production main
tained strong growth through the inflation and recession years of 1974 and
1975. This phenomenon reflects, at least in part, consumer shifts toward broiler 
meat and away from higher priced protein sources during these years. Broiler 
feed has also increased from about 9 percentIto over 27 percenti of poultry-feed
production and I'rotn about 6 percent percent of allto almost 1-4 feed produced.
This growth in Jalanese broiler-feed demand reflects a pattern observable in 
many other industrial nations: production units of increasing size, improving
economies of' scale, and real consumer prices lower than those for red meats. 

Participants in tile corn-refininIg industry have also taken advantage of 
changes ill the Japa.nllcse diet. Production Of cornstarch and its by-products
colsunmes over half the corn that Japln uses for intdustrial purposes (Table 3-3).
Althlough domestic sweet and white potatoes antd imported wheat are also used 
ill starch manufactutire, Tfable 3-4 shows that cornstarch lias grown fron the 
smallest to tfte largest category of starch production over the last two decades. 
Underlying this development is tmie decline itt sweet potato starch production
that ocurred after 1963, just is demand fr sugar and other sweeteners was 
acceler, itmg rapidly. ('ornstarch manatufacturers were quick to seize ott this mar
ket opportunity. Table 3-5 records atm altiost nincfold increase ill use of' corn
starch for sweetener )roductiotm between 1965 and 1967. Note that.except for 
its use in sweeteners, cornstarch use has beem essentially ulChamged since 1966. 

As in other industrial alitoms. cornstarch denand in Japaln fluctuates accord
ing to econoittic cottdiliotms itt tile industries that consumne it. Thls, deLIland 

Table 3-3. Use of Corn in Japan's Wet-Milling Industry: 1968-75 (in 
thousands of metric tons) 

Total It'L't-Milling Wettlilli,'
Industrial ndtstrv ShareYear II's se (perewage) 

1968 1,086 742 68 
1969 
 1.188 
 785 
 66
1970 
 1.152 
 881 
 76
1971 1.303 891 68
1972 1,325 907 
 681973 1,425 993

1974 1,325 1,144 

70
 
86
1975 1,375 922 
 67
 

-1. % I. 
bapan Sweetener Association. years beginning April I. 

il1roTn L .vcar\ hcerinning .uly 

Source: I-AS, tSDA. 
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Table 3-4. Annual Starch Production in Japan by Raw Material Source: 
1953-75 (in thousands of metric tons) 

Sweet Potato White Potato 
Year Starch Starch Wheat Starch Cornstarch Total 

1953 244 84 70 t 406 
1954 248 90 75 9 422 
1955 4(3 97 80 9 629 
1956 406 102 87 9 604 
1957 366 120 76 11 573 
1958 400 136 89 12 636 
1959 519 145 97 16 777 
1960 474 158 110 28 770 
1961 525 170 110 36 841 
1962 607 130 80 85 902 
1963 740 150 70 140 1,100 
1964 650 180 55 220 1,105 
1965 550 250 60 305 1,165 
1966 540 130 84 401 1154 
1967 495 208 70 520 1,293 
1968 367 320 60 510 1,257 
1969 264 245 60 539 1,118 
1970 230 244 60 581 1,115 
1971 175 233 65 594 1,067 
1972 174 261 70 615 1,120 
1973 92 193 70 706 1,061 
1974 91 164 7(1 617 942 
1975 98 209 N.A. 710 N.A. 

Sources: Sweet Potato and White Potato Starch: \Iin istr' of Agriculture. Wheat Starch: 
Food D)istribution Department, C. toh & Co., Ltd. Cornstarch: Japan Swuetner Associa
tion. 

increased through the 1960s and early 1970s as the Japanese economy grew 
strongly. More recently, growth has slowed because of the worldwide recession 
of 1975 and its lingering efft. .s oil the Japanese economy. 

A significant new source of industrial demand for cornstarch is now emerging. 

Large food and soft-driak producers are abandoning familiar cane and beet
based sugars for the high fl'ictose corn syrup (levulose) introduced in Japan in 
the early 1970s. Japanese corn sweetener manufacturers have acquired the tech
nology to produce the product frot U.S. lirms' to supply growing detnand 
front Japanese food producers. In 1976 Snow Brank Milk Products, the largest 
private Japanese dairy processing concern, decided to use the new sweetener to 
replace 25 percent of its annual 30,000-ton sugar requirement in ice cream, dairy 
drinks, and yogurt products. Snow Brand's chief competitors-Meiji Milk Prod
ucts, Inc. and Morinaga Milk Industry Company-are also increasing their use of 
tie new sweeteners.2 As shown in Table 3-6, soft-drink manufacturers have 
been important users of' high fructose syrups since their introduction, but tile 
new sweetener still accounts for only about 10 percent of the industry's needs. 



Cb 

Table 3-5. Use of Japanese Cornstarch Production: 1964-74 (in metric tons; years beginning October 1) 
9b 

Use 1964 1965 1966 1967 1968 1969 1970 1971 
 1972 1973 1974
 

Sweeteners 32,000 32.000 111,000 284,000 280,000 290,000 311,000 314,000 325,000 37b,',nn a,3.000 "*Fish Paste 20,000 16.000 20,000 22,000 22,000 20,000 20,000 6,000 5,000 5,000 4,!qo
Corrugatin,, 80,000 68,000 96,000 100.000 110,000 124,000 90,000 99,000 107,000 107,000 73,0o'" r
Modified 
Starch 33,000 48,000 43,000 43.000 43,000 58,000 70,000 74,000 75,000 85,000 72,000Beer 18,000 35,000 45,000 45,000 45,000 35,000 30,000 38,000 42,000 48,000 41,000 "0 

Pharma
ceutical - 4,000 

Co
Monosodium 

Glutamate - 5,000 10,000 5,000 - .. 
Other 27.,0( 62,00( 45,000 21,000 10,000 12,000 60,000 63,000 64,000 85,000 54,000 .
 
Total 220,000 270,000 370,000 520,000 510,000 539,000 581,000 594,000 615,000 706,000 617,000 

Source: Japan Sweetener Association. Total use for years 1965 and 1966 does not agree with total production for same years in Table 3-4. 
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Table 3-6. Consumption of High Fructose Corn Syrup in Japan: 1974-76 
(in metric tons) 

1974 1975 1976 

P'er- Per- Per-

Use Quantity 
centage 
of Total QuantitY 

centage 
of Total QuantitY 

centage 
of Total 

Soft Drinks 56,000 55.0 70,000 54.5 84,01'd 53.9 
Fruit Juices 6,600 6.5 9,200 7.2 12,000 7.7 
Frozen Desserts 14,900 14.6 19,400 15.1 25,200 16.2 
Canned Fruit 4,800 4.7 5,800 4.5 6,900 4.4 
Soy Sauce 4,900 4.8 5,900 4.6 6,400 4.1 
Bread 7,800 7.7 8,200 6.4 7,700 4.9 
Cakes 1,900 1.9 2,200 1.7 2,600 1.7 
Confections 800 .8 900 .7 1,100 .7 
Other 4,200 4.0 6,700 5.3 10,oot 6.4 

Total 101,900 100.0 128,300 100.0 155,900 100.0 

Source. Japan Sweetener Association. 

Table 3-7. Consumption of Sucrose in Japan: 1974 (in thousands of metric 
tons) 

Use Quantity 

Bread 132,442 
Candy 63,000 
Cookies 151,343 
Other Confectionary Uses 624,771 
Jams 70,922 
Milk Products 116,687 
Ice Cream 48,720 
Soft Drinks 547,224 
Seasonings 59,839 
Pickles 103,097 
Hlome Use 699,993 

Total 2,618,038 

Source: Japan Sweetener Association. 

The potential market opportunity fbr this new product is large, however, if it 
can be manufactured at a price competitive with those of other sweeteners. Con
sumption of sugar (sucrose) in Japan exceeds 2.5 million tons annually. Table 
3-7 breaks down this consumption. 

Industry projections based on the Ministry of Agriculture's food demand 
forecasts predict a need for about 23 million metric tons of compound feed in 
Japan in 1985. 3 This figure means consumption of 8.8 million metric tons of 
corn, assuming corn continues to account for about 38 percent by weight of 
total feed production. If the cornstarch recovery rate continues to approximate 
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66 percent, Japan's need for corn in 1985 is likely to fall in tile range of 10 to 
12 million metric tons. 

There are therefore three main reasons for strong and growing demand for 
corn in Japan: increasing per-capita real income, rapid industrial growth, and 
technological developments in processing that have created new products and 
markets. These trends in Japanese consumption epitomize the changes occurring 
in higher income sectors of the woild corn system. Increasing demand will create 
opportunities for corn producers and producing nations, but attempts to satisfy 
this demand will result in logistical, price, and production pressures throughout 
the corn system. 

Supply 
Because of its limited land area and dense population. Japan has always 

imported large quantities of food. The government has sought to ensure self
sufficiency of certain critical foodstuffs such as rice. the nation's most important 
human food source, so animal feed commodities have been accorded lower 
production priorities. Imports therefore supply most Japanese demand for 
corn as a feed grain. 

As Chapter 2 explains, tile United States has long been Japan's largest corn 
supplier, and Thailand is a distant second. Japanese trading companies have 
encouraged Thailand's development as a corn exporter, and the formerly con
siderable trade with Argentina and South Africa has declined and shows no 
sign of reviving. 

Zen-Noh and other companies, along with the Japanese government, agree 
that they must decre:-se the dependence of Japanese livestock producers and 
industrial corn processors on the United States. American feedgrain surpluses 
during the 1960s and early 1970s permitted Japanese importers to ignore this 
dependence. But the corn blight of 1Q71, transportation tie-ups due to American 
dock strikes and severe winter weather, the soybean embargo in 1973, and ex
port controls in 1974 underlined the vital need for alternative corn suppliers. 
The efforts of the importers and the government to develop new sources of 
corn are explored in detail later in this chapter. 

THE STRUCTURE OF JAPAN'S CORN SYSTEM 

As in other countries, decisionmaking in the major off-armn segments of the corn 
industry is concentrated. Despite the limited nuLber of decision centers, firms 
operating in Japan's corn industry do not freely exercise monopoly or oligopoly 
power, for uncertainties regarding corn supply and general political and eco. 
nomic trends have encouraged greater cooperation among the major participants. 
The government, through its antirnonopoly law and fiir trade commission, 
closely monitors business decisionmaking, especially as it affects any part of 
the food system. Private firms and government agencies tend to discuss decisions 
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involving pricing and capital investment. Thus, the Japanese avoid the unfair 
business practices that sometimes occur when power is concentrated. 

Among the feed millers, eleven firms accounted for almost 80 percent of all 
annual production and owned 118 of the industry's 220 plants operating in 
1976. Tile Nihon Ilaigoh and Nihon Nohsan firns are the oldest and have always 
been in feed activities of some kind. Although they were the earliest entries 
in the compound-feed business, their shares of the market are by no means the 
largest, as Table 2A-5 shows. Zen-Nob, the National Federation of Agricultural 
Cooperatives, enjoys almost 40 percent of the Japanese market for compound 
feeds. In 1976, Zen-Nob alone operated 54 of the industry's 220 plants. As 
Chapter 2 details, they are strategically located throughout the nation. In achiev
ing its dominant industry position, Zen-Nob has been exempt from antimonop
oly laws. 

In the smaller, wet-milling segment of tile corn system, twenty firms operate 
twenty-two plants with an aggregate production capacity of 1.62 million tons 
of starch. Table 3-8 shows that eight firms--those of the lapan Cornstarch 
Association-own 64 percent of industry capacity. Except for lbaragi Corn
starch, these firms are the oldest in the industry, all having entered during tile 
early 1960s. Nisshoku (NSSK), the largest company, is partly owned by the U.S. 
firm, CPC International, Inc., tile largest cornstarch manufacturer in the world. 

Import of corn is heavily concentrated as well. Table 3-9 shows that in 1976, 
five firms handled two-thirds of Japan's corn imports for feed manufacturing 
and eleven smaller firms ianaged the rest. Four of the five are tile largest 
Japanese train, companies; Mitsubishi, Marubeni, C. It oh, and Mitsui. The fifth 
is UNICOOP, a subsidiary of the Zen-Noh cooperative federation. Several of 
the smaller firms are rather closely linked to the four large trading firms through 
financial or other ties. For example, Mitsubishi has ties with Nisho Iwai; Mitsui 
has ties with Nichiryoh, Tohs!ioku, and Yuasa C. Itoh has ties with Tohmen; 
and Marubeni has ties with Kanematsu. Thus, the import of corn to Japan is 
managed by a relatively small number of firms and decisionmakers. 

Figure 3-1 summarizes this brief description of the corn system in Japan. 
It shows tile relative volume of corn flow through the major industry segments 
and numbers the establishments at each level. This diagram will appear again 
in a later chapter as part of a schema tic chart of the larger Southeast Asian corn 
system and appeared already in Chapter 2 to provide the reader with an over
view of the interrelationships of the Soi theast Asi;, and U.S. corn systems. 

BEHAVIOR WITHIN JAPAN'S CORN SYSTEM 

As the Japanese feed and livestock economy has matured, the development of 
a national storage program has taken place to act as a buffer against supply 
intertuptions. However, there are some limitations to tile storage program's 
effectiveness because of the dominance of the I .S. corn system, its effect on tile 



Table 3-8. Manufacturing Capacity in the Japanese Cornstarch Industry, by Firm and Trade Assnciation: March 1975 00 
(in metric tons) 

Organization 

Japan Cornstarch Association 
NSKK 

Japan Cornstarch 

Sanwa Denpun 

Shikishima Denpun 

Okubo Denpun 

Ajinomoto 

Oji Denpun 

Monen Seiyu 


All Japan Cornstarch Industry
Association 


Aito 

Shono Denpun 

KawaiDenpun 

Kato 

Morimoto 

Oriental 

Isomura Denpun 

Kamiya Denpun 

Kogo Denpun 

Ibaragi Cornstarch 


Kansai Cornstarch Association 
Ginboshi 
Matsubara Seifun 

Total, 20 Firms 

Source: Japan Sweetener Association. 

Yearly 
Capacity 

1,038,000 
315,000 
180,000 
120,000 
51,000 
12,000 

60,000 

180,000 
120,000 

499,500 
99,000 
75,000 
30,000 

150,000 
19,500 
30,000 
15,000 
15,000 
45,000 
21,000 

81,000 
21,000 
60,000 

1,618,500 

1975 
Production 

685,080 
207,900 
118,800 
79,200 
33,660 
7,920 


39,600 
118,800 
79,200 

329,670 
65,340 
49,500 
19,800 
99,000 
12,870 
19,800 
9,900 
9,900 

29,700 
13,860 

53,460 
13,860 
39,600 

1,068,210 

Percentuge
 
Share of 
Industry 
Production 

64.1 
19.5 
11.1 

7.4 
3.2 

.7 


3.7 

11.1 
7.4 

30.9 
6.1 
4.6 
1.9 
9.3 
1.2 

1.9 
.9 
.2 

2.8 
1.3 

5.0 

1.3 
3.7 

100.0 

Number of 

Factories 


10
 
2 

1 

1 

1 

1 

1 

2 

1 


10
 
1 

1 

1 

1 
1 

1 
1 

1 

1 

1 


2
 
1 

1 


22
 

Year 
Founded Cb 

1946 
1957 
1960 
1963 
1961 
1964 
1964 
1965 Cb 

1967 
1967 
1967 
1968 
1967 

0 

1967 
1967 
1966 
1966 
1944 

1968 
1968 
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Table 3-9. Japanese Import of Corn and Grain Sorghum for Feed Manu
facturing by Importer: 1976 (in thousands of metric tons; shares as a 
percentage)
 

Corn Grain Sorghum Total 

Quat. Quan. Quan. 
Importer tit) Share tit) Share titY Share 

UNICOOP-JAPAN 987 14.1 781 18.1 1,768 15.6 
Mitsubishi Shohji 1,098 15.7 607 14.1 1,705 15.1 
Marubeni 868 12.4 535 12.4 1,403 12.4 
Itohchu Shohji 727 1(1.4 632 14.6 1,359 12.0 
Mitsui Busan 929 13.3 426 9.9 1,355 12.0 
Nichimen Jitsugyoh 246 3.5 470 10.9 716 6.3 
Tohmen 435 6.2 149 3.5 584 5.2 
Kanematsu Goshoh 296 4.2 250 5.8 546 4.8 
Nisho Iwai 384 5.5 60 1.4 444 3.9 
Tolishoku 274 3.9 66 1.5 340 3.0 
Sumitono Shohji 201 2.9 100 2.3 301 2.7 
Nichiryoh 198 2.8 39 0.9 237 2.1 
Yuasa Sangyoh 138 2.0 82 1.9 220 2.0 
Ataka Sangyoh 74 1.1 31 0.7 105 0.9 
Ohkura Sholiji 65 0.9 36 0.8 101 0.9 
Meiwa Sang) oh 11 0.2 53 1.2 64 0.6 
Others 55 0.9 1 0.0 56 0.5 

Total 6.986 100.0 4,318 100.0 11,304 100.0 

Note: The amount of 725,000 o1 total use of corn was for nonfeed purposes and 343,000
 
net of grain sorghum was also for nonfeed use.
 
Source: National Federation of Agricultural Cooperatives.
 

world corn system and especially on the cost/price structure of the Japanese 
feed, poultry, and livestock economy. The interaction of the Japanese storage 

program, U.S. corn prices. and the resulting feed cost structure in Japan is set 

forth below. 

Storage
 

As Japan's corn industries grew, so did their need for storage capacity. Thus, 
between 1965 and 1975, the total number of port grain silos increased from 

none to 212 with a total capacity of 3.7 million metric tons. 4 Following the 
shock of the U.S. soybean embargo i!i 1973 and its cancellation of certain corn 

sales to the Soviet Union in 1974, the Japanese government sought to encourage 
expansion in storage capacity and in the stockpiling of food and feedgrains. For 

example, government and industry have established a "supply stabilization 

fund" to maintain an inventory of 50,000 tons of soybeans (a month's supply) 

for food use only. Wheat inventories have been raised from 1.7-month's supply 

to almost 2.5-months', and tihe government has expanded its stocks of feedgrain 

(primarily barley) by 50 percent. 
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Source: various trading tirms and trading associations. 
Figure 3-1. Facilities in the Corn Commodity System in Japan: 1976 

Beginning in 1976, the government has also encouraged feed manufacturers 
to increas- their raw materials inventories from a one-month's to a two-months' 
supply. These efforts have required new storage facilities, but the government 
has provided loans for new construction and subsidies for grain inventory carry
ing costs. The 1977-1978 budget provides fu~nds for the addition c 100,000 
tons of corn and 200,000 tons of feed barley.' 

As a result of these initiatives, importers and corn-consuming firms jointly 
seek to maintain about a two-months' inventory of their grain needs. This level 
may vary somewhat ini response to commodity price movements. For instance, 
if Japanese buyers expect corn prices to increase significantly, they may buy
early and enlarge their inventories. Alternatively, tiey might postpone their 
purchases and allow their inventories to drop below the two-nlonths' level if 
they anticipate lower prices. In deciding to follow one of these courses, the 
purchasers must weigh inventory carrying costs, the potential change in basic 
commodity price, and the need to maintain a reserve of corn above what is 
required for uninterrupted operation of processing plants and adequate stocking 
of the grain distribution pipeline. 

Price Stability 
Because practically all of Japan's corn is imported and approximately 80 per

cent of its imports originate in the United States, Japanese corn prices are 
directly influenced by U.S. corn prices. This relation is reinforced by the fact 
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that the price of corn for export to Japan from Thailand, Japan's second largest 
supplier, is tied directly to the Chicago futures market price for corn. 

The relation between U.S. and Japanese prices is clear when one compares 
corn prices at U.S. Gulf ports 6 and cost, insurance and freight (CIF) prices for 
corn at major ports. Table 3-10 offers such a comparison and indicates clearly 
the correspondence between lapanese import prices for corn and American 
values. The stability of Japanese prices obviously depends oii the stability of 
U.S. corn prices. Currently, there is less upward pressure because the U.S. system 
is increasing its carryover of corn. However, new legislation with relatively low 
price support levels will ensure that the Chicago futures market remains the 
major trading and hedging device for corn dealers and processors throughout the 
world. U.S. corn prices will continue to reflect world supply and demand condi
tions and so, consequently, will Japanese prices. 

Cost/Price Structure 
Their dependence on U.S. prices is very important to all participants in the 

Japanese corn system. Consider the cost structure of Japanese feed manufac
turing shown in Table 3-11. Raw materials are by far the largest cost element 
in Japanese feed manufacture, so participants throughout this industry segment 
feel fluctuations in prices for corn very rapidly. Increasing ingredient costs 
require manufacturers to increase prices to maintain margins; livestock pro
ducers, in turn, adjust their operations to reflect higher input costs. Consumers, 
finally, face higher meat anzd poultry prices. Clearly, crop conditions in the 
United States, world supply/demand pressures, and national policy decisions 
affecting corn directly influence the cost of protein to the Japanese consumer. 

COORDINATION OF CONSUMPTION 
AND SUPPLY 

A variety of insitutions and arrangements help to maintain a steady flow of 
corn to Japan's feed mills and corn refiners and to manage the unavoidable 
risks of dealing in a commodity of constantly changing value. Each of the enti
ties discussed in this section acts as a coordinator in the system and is used as a 
form of risk management. 

Integration 
Integration is one of the more important forms of coordination linking the 

various parts of the Japanese corn system. Figure 3-2 summarizes the ownership 
of corn as it moves into and through that system. 

Cooperatives. ?robably the most striking example of integration is the 
cooperative movanent iepresented by Zen-Nolh and described in Appendix A 
of Chapter 2. To facilitate the expansion of livestock production among coop



Table 3-10. Unit Values, Transport, and Handlinrj Charges Between U.S. Producers and Japanese Importers: 1969-76 Z 
(in U.S. dollars per metric ton) C3 

prices caused a price squeeze between U.S. ports and Japanese ports, as shown by the fact that the Japanese import unit value for U.S. 

Year 
Item 1969-70 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 

Seasonal average price received 
by U.S. farmers 

Implicit U.S. inhvnd storage.
handling, and freight costs 

U.S. export unit value to Japan 
Ocean freight to Japan c 

Japanese import unit value 
(lagged 2 months)d 

Unexplained difference 

45.67 

8.37 
54.04 
12.17 

66.07 
(0.1'") 

52.36 

9.62 
61.98 

8.43 

74.21 
+3.86 

42.52 

11.52 
54.04 
5.12 

62.94 
-3.78 

61.81 

18.67 
80.48 
12.99 

89.95 
(3.52) 

100.39 

23.81 
124.20 
25.77 

145.15 
(4.82) 

118.89 

17.65 
136.54 

12.00 

155.46 
6.92 

9 8 .4 2a 

20.36. 

1 7.8.78b 
9.97 

13 6 .0 3 e 
7.28 

2 

; 
1 

aThrough May 1976. 
bThrough Jur, 1976. 
Maritime Research Bureau 1'igures. 

dJapanese Cusloms Bureau Figures. 
eThrough April 1976 and not lagged two months. 

. 

fThe result of comparing averages calculated by different research organizations. From 1972 through 1974, high ocean freight rates and rising corn 
corn did notcover the U.S. export unit value of corn destined for Japan plus ocean freight. This situation did not preclude profits, however, because Japanesebuyers during this period were purchasing and pricing their corn through contracts or futures transactions several months in advance of shipment

times rather than the two months indicated under "Japanese Import Unit Value." 
Source: If. Christine Collins, "Price Changes and Price Spreads Between Farm and Foreign Markets for Wheat, Corn, and Soybeans-Evaluated fromUnit Values." Forein Ai.'riculturalTradi, tf'tj I!,,itopjft,,toe I Q In A n,".h I' 
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Table 3-11. Cost Structure of Feed Manufacturing and Distribution in Japan 

Percentage 

Milling Cost Structure 
Raw materials 85 
Production cost (includes depreciation 

and receiving costs) 1 
Finance 2 
Miscellaneous I 
Margin 1 

Milling Total 100 

Dealer Cost Structure 
Product delivery charge 5 
Margin 5 

l)ealer Total 10 

Grand Total 110 

Note: These figures are representative percentages. The actual cost structure varies according
 
to the age of mills, their location, the extent of integration, and other factors.
 
Source: C. Itoh &Co. (America), Inc. Company sources.
 

erative members, Zen-Noh became an early entrant in the compound feed in

dustry. It now operates chick hatcheries, produces feeder calves and hogs, and 

processes and markets meat, milk, and eggs. Its large role in feed manufacturing 
led it to integrate backward into importing by forming a trading subsidiary, 

UNICOOP, in 1961. UNICOOP operates in a fashion somewhat similar to large 

Japanese trading companies and to international grain trading firms. It maintains 

several overseas offices and imports about 14 percent of Japan's tutal cor 
needs. 

Zen-Noh's importance in Japanese agribusiness ranges far beyond the corn 
industry. It implements government price-support programs in its collection of 
rice from local coops and prefectural federations and inl its marketing of the 

grain in urban areas. It has developed storage facilities, processing plants, and 
distribution channels throughout Japan. In the area of fruits arid vegetables, 

Zen-Noh attempts to maintain price stability by regulating overall market sup

ply. It seeks to expand the market by developing new sales outlets either 
through its own or other private supennarkets. Fertilizer raw materials are im
ported and supplied to domestic chemical manufacturers who then sell the fer

tilizer back to Zen-Noh for distribution to local cooperatives. In the import of 

grains and other ingredients for feed manufacture, Zen-Noh operates, under 
exclusive charter, bulk grain carriers, grain silos, and related facilities at Japan's 

main ports. It also assists local and prefectural cooperatives in obtaining fann 

machinery, automobiles, and fuel. Finally, it is developing cooperative-owned 
gas stations and the "A-Coop" supermarket chain. In short, Zen-Noh is inte
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Sources: Feed Manufacturing: based on figures for feed and nonfeed imports in Chapter 2 
and on shares of the feed market shown in Table 2A-5. Wet Milling: based on figures for 
nonfeed imports in Chapter 2 and on shares of industrial use accounted for by wet tilling 
in Table 3-3. Other Processors: Residual. 

Figure 3-2. Ownership in the Japanese Corn System as Measured by Quantity 
Flows: 1975 

grated throughout the entire food system in Japan from farm supply through 
retail food distribution. It is in a position to expand its role further. 

Zen-Noh is significant not only within the cooperative movement but also 
within the Japanese economy as a whole. Since its formation by merger of the 
Zenkoren7 and Zenhanren' cooperative federations in 1972, its sales volume has 
ranked just behind those of the five largest general trading companies (Table 
3-12). It has dominant shares in the Japanese markets for rice (95 percent), 
wheat and barley (89 percent), fertilizer (65 percent), farm chemicals (52 per
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Table 3-12. Comparison of Zen-Noh's Sales Volume with those of the Five 
Largest Japanese Grneral Trading Companies: 1972-75 (inmillions of yen) 

Sales l'olume 

Conpany 1972 19 73 1974 1975 

5.181,921 9,407,680Mitstbishi 4,529.833 7,486,162 
Mitsui 4.955,481 6,967.730 8,627,216 7,885,170 
Marubeni 3,402.501 4,649,112 5,548,401 5,762,570 
Sumitomo 2.429,688 4.019,474 5,117,789 5,509,561 
C. Itohi 2.778,380) 3,179.917 4,477,402 5,245,097 
Zen-Noh 2.497.749 3,422,552 4,256,414 

Note: One U.S. dollar is approxi.:a tely equal to 28(0 yen. Iigures are for years ending March
 
31,except for Zen-Noh, whose years end June 31.
 

,oorce: Mitsuhishi, NI.itsoi, ind C. Itoh, Btusiness Reports: and Zen-Noh Feed Department.
 

cent), and cotIIpOund feeds (41 percent). It commands smaller shares in the 

markets for farm machinery (30 percent), eggs (20 percent), and broilers (15 

percent). 

Trading Compalries. Another important form of integration is represented 

by Japanese general trading companies, which are utlike trading firms iti other 

countries in terms of the size and diversity of their operations. These trading 

cotmpanies account for a large share of Japan's imports and domestic distribution 

activity. Their worldwide cotIuIItI ications tIetworks give them access to large 

amounts of economic and business intelligence. 
Broadly speaking, the goal of trading companies is market integration or 

coordination inside and outside Japan. They accotoplish this integration by 

maintainin extensive financial relations with each other, acting as agents for 

Japvlnese and foreign suppliers of a great variety of products and comnodities, 

and maintaining very extensive distribution networks throughout the world. 

Trading firtns develop sophisticated and diverse business operations, performing 

as organizers. project managers, and financial coordinators. They may or may 

not acquire ati ownership interest irn these projects. Bttt with or without such an 

interest, they are expected to obtain equipment, materials, and fids, wherever 

they are available in the world, at the lowest cost. They are also expected to use 

their marketing expertise and organizational networks to find markets. In a 

typical project, for instance, a trading firnli might purchase machinery and 

equipment from a European country, draw up a technical agreement with a 

U.S. firto, develop sources of raw materials in a developing country, obtain long

term loans through its affiliated Tokyo banks, and market the project's products 

through its worldwide network. This form of integration is as much a qualita

tive or coordinating function as it is tile controlling or ownership variety more 

familiar to Western businessmen. 
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Table 3-13. Indicators of Scale of Ten Leading Japanese Trading Firms: March 1975 tb 

Capital Subsidiary and Affiliated 12(in millions Employees Companies Offices 
Of U.S.Name 1"Companv Dollars) Japanese Local Domestic Overseas Domestic Overseas 

Ataka 37.9 3,498 553 101 64 31 66 
C. Itoh 124.7 7,717 1,735 108 179 36 92Kaneinatsu-Gosho 27.6 3,901 898 125 60 24 74Marubeni 113.7 8,040 2,275 140 179 55 117Mitsubishi 124.7 10,064 2,581 74 183 52 118 " 
Mitsui 121.5 10,475 2,290 92 225 57 143Nichimen 35.8 3,956 690 68 52 34 71Nissho-lwai 064.8 7,071 1,302 62 68 46 91Sumitomo Shoji 56.0 5,775 1,329 55 102 43 98Toyo Menka 35.7 4,094 913 36 75 57 66 

Note: One U.S. dollar is approximately equal to 280 yen.
Source: Tokyo Economic Information Service Co., Ltd., SOGO-SHOSHA: Japanese General Trading Companies Yearbook, 1976, Introduction. 
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There are several thousand trading companies in Japan, but the most signifi
cant are the general trading companies. Table 3-13 lists the most important of 
these companies with certain indicators of the scale of their operations. Each 
of these firms is involved in various facets of agribusiness in Japan and else
whore in the world. Earlier in this chapter, Table 3-9 showed their roles in the 
import of feedgrains to Japan; Table 3-14 reveals the importance of food
related activities in their operations. Generally, food r-lated operations account 
for about 15 percent of sales. If the agricultural-chemical, food distribution, 
and retailing activity of these firms could be isolated, one would see that their 
agribusiness activities are a considerably greater portion of their sales than the 
15 percent produced by foodstuffs. 

An indication of the diversity of the general trading companies' involvement 
in agribusiness is apparent in the organization of Mitsui and Company, Ltd. 
Companies within the Mitsui group are major competitors in a variety of agri
business industries. Mitsui Toatsu Chemicals is the leading Japanese producer 
of urea, an important nitrogenous fertilizer, with 30 percent of the market. 
Nippon Flour Mills is the second ranking wheat miller in Japan, with over 20 
percent of the market of wheat flour. Another Mitsui subsidiary owns the largest 
Japanese sugar-refining operation, accounting for about 25 percent of the total 
domestic capacity. Mitsui also owns 28,000 hectares of forest land, and its 
Oji Paper, with about 16 percent of the market, is the leading paper producer 
in Japan. 

Events in world grain markets during the early 1970s have caused the devel
opment of close ties between individual corn processors and trading company 
importers, even in the absence of outright subsidiary or affiliated relationships. 
Feed millers and corn refiners needed the expertise and assistance of the general 
trading firms after the U.S. corn blight and the Mississippi River freeze, tile 
acceptance of floating currency rates in 1971, and the imposition of U.S. export 
controls in 1973 and 1974. Tile acquisition of Japan's grain needs having be
come so much more complicated, corn processors aligned themselves with the 
importers most likely to be able to supply their needs. Table 3-15, which is 
based on industry interviews, shows these relations as they existed in Japan's 
feed-milling industry in early 1977. 

This discussion of the various 'egrees and forms of trading-companies' in
volvemen t in Japan's corn system can only begin to define the extent of their 
coordinating role. Tables 3-9 and 3-15, wlich reveal their dominance of imports 
and close assoications with processing firms, do suggest the significance of their 
role, however. The Mitsubishi case study in Appendix A to this chapter provides 
a specific example of the general trading companies' continuing efforts to relate 
market opportunity and supply source. 

Trading Associations 
Trade associations perform important coordinating roles throughout the 

Japanese corn system. Especially important is the Japan Feed Trade Association. 
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Table 3-14. Sales of Ten Major General Trading Firms by Commodity Group: Six Months Ending 30 September 1975 z 
(in millions of U.S. dollars 

Mitsubishi Mitsui Martubeni C. Itoh 
.tnitomo Nissho. Toyo Kanematsu
Shoji lwai 

Cb 

Menka -Gosho A taka iichimen 
Metals 4,508 4,171 2,364 1,393 3,297 2,193 896Machinery 2,164 2,244 2,209 1,574 

658 1,229 732
1,992 1,666 983 550 399Foodstuffs 2,2! 1 2,190 1,320 1,257 703 

510 
769 668 763 506 496Fuels 2,805

Chemicals 1,189 1,489 1,131 3442,469 1,807 595 291Textiles 854 " 941 1,355 1,922 592 500 892 866 703 526Other 823 1.972 769 505 681 1,313 141 303 487 203 
Total 14,554 13,007 9,148 9,119 9,072 6,440 3,923 3,735 3,324 2,759 

Note: One U.S. dollar is approximately equal to 280 yen.

Source: Tokyo Economic Information Service Co., Ltd., SOGO-SHOSHA: Japanese General TradingCompanies Yearbook, 1976.
 

.8 
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Table 3-15. Relations between Japanese Corn Importers and Leading Feed 

Manufacturers 

Feed Manufacturer 	 Major Corn Suppliers 

Zen-Noh UNICOOPJAPAN, Nichimen, Mitsubishi, 
Sumitono Shoji, C. Itoh, Marubeni, 
Mitsui 

Nihon Nosan Mitsubishi 
Nishin Seifuin Mitsubishi, Marubeni, C. Itoh, Sumitomo 
Nihon Haigoh Mitsui 
Kyodo Shiryoh Mitsui 
Marubeni Shiryo Marubeni 
Amino Shiryoh C. Itoh 
Taiyoh Gyogyoh Mitsubishi, Mitsui 
Kawada Shiryoh C. Itob 
Toyohashi Shiryoh Mitsubishi, C. ltoh 
Showa Sangy oh C. Itoh, Mitsui 

Source: Industry Interviews. 

This nonprofit group represents Japan's major feedgrain importers and performs 

a variety of valuable services, including: 

1. representation of th- interests of Japan's feedgrain importers 

2. 	collection, analysis, and dissemination of statistics regarding the world feed

grain situation, Japanese imports. and industrial consuhmption 

3. annual negotiation of the Thai-Japan agreement on maize trade 

4. 	encouragement of corn production projects in developing nations. 

In accomplishing these activities, the association provides its members a valuable 

intelligence service and gives the managements of highly diversified firms a 

forum for considering supply and demand problems in corn and feedgrains. 

Other important trade associations in the corn system with somewhat nar

rower orientations are the Japan Feed Mantfacturers Association, the Japan 

Corn Starch Association, the All-Japan Corn Starch Industry Association, the 

Kansai Corn Starch Association, and the Japan Sweetener Association. 

Contract and Trade Agreements 

Contracts are an important muethod of relating consumption and sul)ply. 

The most striking eXample of the use of a contract to sectire Japan's corn needs 

is that embodied in the Japan-Thailand agreement on m:tize trade. 

This agreement governs the sale of Thai corn to Japanese importers and has 

been used as a model for similar arrangements with other commodities and 

countries. Negotiated ann ually in Jonle and Jttly since 1961 by the Japan Feed 

Trade Association and the Thai Board of Frade, it establishes the amount of 

corn to be purchased, the approximate timing of deliveries, and the method of 
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pricing. The agreement usually provides for Japan to take about 50 percent
of Thailand's exportable surplus of corn, and clauses are included to cover such 
problems as crop failure and breach of contract. Of particula- interest is the fact 
that the agreement directly ties Thai corn prices to U.S. futures market prices.
The C. itoh case study in Appendix B to this chapter presents the Japan-
Thailand agreement in the context of the annual negotiations between the Thai 
Board of Trade and the Japan Feed Trade Association, and it ful .her defines the 
computations involved in setting the price for Thai corn. 

As Chapter 5's discussion of the Thai corn system will make clear, this agree
ment has encouraged the growth of the Thai corn industry, strengthened its 
unique trading institutions, and ,tn'wed the orderly export of its product. For 
the Japanese, it has meant the development of another relatively reliable supplier 
in addition to tileUnited States, partly reducing its undesirable dependence on 
that corn giant. 

Less formal than the Thai agreement but nonetheless important to partici
pants in Japan's corn system is the unwritten "understanding" between the 
American and Japanese governments that the United States will not embargo 
exports of key food and feedgrains to Japan. Since 1974, Japanese and U.S. 
officials have regularly discussed the availability of corn and other grains and 
reaffirmed the commitment nc(t to embargo. The understanding recognizes 
Japan's status as 0le single largest importer of U.S. agricUitural products, its 
heavy dependence on U.S. food supplies, and its reliability as a customer. Par
ticipants in the Japanese corn system have co',re to rely on regular reaffirmation 
of this understanding in their planning. 

Cooperative-to-Cooperative Agreements 
The Japanese Cooperative Federation, Zen-Noh, seeks through its UNICOOP 

subsidiary to develop contractual relations with other cooperatives in grain
exporting nations. 

The case in Appendix A of Chapter 2 described in detail Zen-Noh's corn 
procurement front cooperatives in the United States and Thailand. Its efforts 
are a part of the broad effort by Japanese government agencies and participants 
in the corn system to diversify Japan's corn suppliers and to reduce their depen
dence on the United States. The case also descrilbed Zen-Noh's investment in 
and technical assistance to attempts to expand cor production in Thailand. 
This effort, encouraged by the Japanese government's Overseas Economic 
Cooperation Fund, is managed on site by the Agricultural Cooperative Federa
tion of Thailand. As this and other cooperatives continue to develop arrange
merints with cooperatives in other countries, the potential for an international 
cooperative trading firm With multinational farmer ownership will come closer 
and closer to realization. 
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Joint Ventures 
Mitsui & Company and a local partner in Indonesia have attempted yet an

other approach to coordinating corn consumption and demand. With P.T. 
Kosgro of Jakarta, Mitsui formed a joint venture named Mitsugoro to produce 
and export corn from South Sumatra in Indonesia. The project, of which 
Mitsui owns 51 percent, is situated in a densely populated province, yet one that 
has relatively large uninhabited areas and is not highly productive agricultur'ally. 
Four farms totaling 4,000 hectares have been established in previously undevI
oped areas surrounded by jungle. 

The Indonesian government requested Mitsui to participate in the venture, 
and the Japanese rovernment encouraged it to do so. To date, this novel attempt 
to develop a new source of supply for Japan's corn industry has produced nei
ther a profit nor large quantities of exportable corn. But it has opened land to 
productive agricultural purposes, contributed to the development of new popula
tion centers, and demonstrated to public policymakers that careful planning is 
critical in future economic development projects. It has also provided small 
farmers in the area with a market willing to pay them prices considerably higher 
than those they received for their corn in the past. 

As the Mitsui & Company case in Appendix C to this chapter makes clear, 
the vnture has given NIitsui--and, indirectly, certain Japanese government 
agencies--considerable experience in the problems of corn supply diversification. 
This experience is proving valuable in other business-government initiatives to 
diversify Japan's sources of corn, feedgrains. and other food items. 

Government Activities 
Consideration of the corn commodity system in Japan is possible only in 

the context of the country's evolving food needs and policies. The bases of 
Japanese agricultural and food policies are essentially three: 

1. Maintenance of the family farm and increasing the nucleus of full-time 
farmers 

2. Self-sufficiency in certain commodities 
3. 	Assure- and stable access to vital commodities, such as corn, that must be 

imported. 

Like all countries, Japan requires a food system to supply dependably its food 
needs over an extended period. Maintaining such a system is especially critical 
to Japan because of its heavy dependence on imports of grains, other than rice, 
and of oilseeds and sugar. On a caloric basis, Japan's food self-sufficiency is only 
50 percent and has been sliding downward for over a decade. II fhe early l 9 70s, 
the government became increasingly concerned about the country's food secur
ity as a result of deterioration in world supply-demand balances and price fluc
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tuations of several commodities, including corn. A 1975 report to the Ministry 
of Agriculture and Forestry by the Advisory Council ol Agricultural Policy 
cited Japan's vulnerability to shortages in world commodty markets as reason 
to take steps to expand domestic production substantially. 

Domestic Policy. To increase domestic production, the Japanese government 
has instituted a variety of farn reforms and subsidy programs. The aims of these 
programs, broadly, are: 

1.to maintain food self-sufficiency at current levels 
2. to increase domestic production of feedgrains, wheat, soy! eans, fruit, and 

vegetables 
3. to ensure that domestic rice consumption and production are in balance 
4. to produce most of the Country's livestock and poultry requirements 
5. to increase the efficiency of agricultural production by means of increased aid 

to full-time farmers. 

Changes in the budget of the Ministry of Agriculture and Forestry reflect ef
forts to accomplish these aims. Expenditures for controlling rice production 
have been reduced while supPort levels for rice, wheat, barley, and soybeans 
have increased. The largest item in the ministry's budget-the Food Control 
Account--was responsible for 40 percent of the total in 1976, or about S3.1 
billion. Of this amount, the rice subsidy (tile between the supportdifference 
level to the producer and the price paid by consumers) accounted for S2.25 
billion. In 1974 the ministry institutel a W65million incentive program for cx
panding production of grains and forage crops. Although modest in size, such a 
program had not been undertaken previously. The ministry's 1975 budget in
cluded price supports for beef and eggs, also for the first time, and additional 
funds for oilseed price stabilization. In that year it appropriated funds for use 
in stockpiling soybeans (S1 .4 million) and feedgrain (S1.7 million) and for use 
in encouraging increased production in certain developing coun tries (S12.8 
million)." The small, but governiment is developing the capabilitysums are tile 
to subsidize a considerable increase in donestic production and accumulate large 
stockpiles. should commodity prices and carrying costs make accumulation 
economically feasible. 

Development of New Overseas Sources. The government iswell aware, how
ever, that Japan will continue to be dependent on imports over the long term for 
many food items, particularly feedgrains and oilseeds. Several agencies therefore 
continue to implement foreign-aid programs aimed at enlarging the number of 
Japan's feedgrain and oilseed suppliers. The Export-Import Bank of Japan pro
vides direct investment and export financing in both developed and developing 
countries; and the Overseas .conomic Cooperation Fund (O:CF) provides 
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financing for programs and projects too risky for the Export-Import Bank. The 
Japan International Cooperation Agency (JICA) sends experts to and receives 
trainees from developing countries and provides funds for development of the 
agriculture, forestry, mining, and nmanufacturing industries. Other government 
agencies and government-affiliated organizations are involved indirectly with 
agricultural projects. 

The stated aim of Japan's foreign aid to agriculture is to obtain imports of 
feedgrains and oilseeds from developing countries. Where direct import is not 
possible, it still grants aid in the expectation that an increase in world supply 
will reduce feedgrain prices. Government agencies and private firms are currently 
engaged in feedgrain development projects in no fewer than eight countries. In 
Brazil, the government is involved in a joint government-private development 
investment venture whose ultimate goal is production of corn and soybeans on 
two areas totaling over a million hectares. In Indonesia, an integrated 15,000
hectare corn project in a mininially productive area of South Sulawese is 
working to increase output through irrigation, flood control, roadbuilding, devel
opment of machinery-lending centers, and construction of storage facilities. In 
Lampung Province, the ;jcation of the Mitsui project described above, JICA 
furnishes aid for developing an integrated plan for corn production. In Thailand, 
through the Thai Cooperative Federation, Zen-Noh and OECF jointly finance 
and provide technical expertise to corn producers in the 270,000-hectare project 
described in the Zen-Noh case (Chapter 2,Appendix A). In Mexico, the Japanese 
government is financing a project :o develop corn and soybean production on 
20,000 hectares of land in Sinaloa Province. JICA is also surveying areas in 
northern Mexico for possible corn and sorghuml production. In Argentina, JICA 
is devising a plan for establishing storage facilities, increasing production, and 
collecting and purchasing corn and sorghum. Government agencies have con
ducted surveys in the Philippines for a corn production project of 20,000 
hectares being undertaken on Palawan Island. Even Australia receives Japanese 
technical assistance and loans for construction of warehouses and port elevator 
facilities for feed grains.' 0 Finally, in Vietnam, Zen-Noh is helping its 
Vietnamese cour.*rpart (V-Coop) to develop 1 000 hectares of corn fields. The 
cooperative partly draws on government financial resources and technical 
expertise in this three-year pilot project aimed at cultivating new lands, improv
ing soil, and increasing output. Zen-Noh hopes to import corn from V-Coop 
within ten years.1 

Feed Price Stabilization Fund. Even as it seeks to develop new foreign feed
grain suppliers, the government is working to reduce the risks of large feedgrain 
price fluctuations. A government fund established in 1975 will provide money 
for subsidy payments to livestock producers in order to stabilize domestic feed 
price levels. From its initial S20 million, the fund will be built up to $100 nil
lion by 1980. In the past, three private funds provided such protection to live
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stock producers: those of Zen-Nob, the Japan Feed Manufacturers Association, 
and a group of cooperatives not included in Zen-Nob. The reserves of these 
funds had been built up by fecs of $1.33 per ton of formula feed charged to 
feeders and 67 cents per ton carged to the formula-feed manufacturers. In 1973 
and 1974, however, soaring commodity prices caused depletion of these 
funds and a $70 million government loan to them. Tire private funds are 
now rebuilding their total reserves to the point where they will equal those of 
the new government fund. The private funds are free to make compensating 
payments for relatively small changes in feed price levels. The government fund 
only makes payments if the price increases of formula feeds exceed 8 percent in 
a given year or if prices for feed ingredients increase by more than 15 percent. 2 

Other Activities. Japanese government agencies have encouraged the devel
opment of Japan's corn industry in many ways. File Ministry of Agriculture and 
Forestry, for example, promptly collects and disseminates a variety of statistical 
information regarding the livestock. feed milling, and starch manufacturing 
industries. It works closely with processors and producers ill anticipating cost 
and price changes and in devising ways to soften the effect of those that are 
adverse. 

The importing of corn is unregulated, ,xcept for those amounts earmarked 
for starch production and certain nonstarch uses. Cornstarch manufacturers can 
import a certain amount of corn under an import quota without paying any 
duty, but they are obliged to buy a certain amount of domestic potato starch 
from Zen-Noh as a protection for domestic potato growers. Otherwise, they 
must pay import duties totaling about fifty dollars per ton. Other processors 
may import a limited quantity of corn with a 0 to 10 percent duty under tariff 
quotas for alcohol, breakfast food. popcorn, grits, meal, and flour production.
They too must pay import duties totaling about fifty dollars per ton for im
ports above time tariff quota. 

In short, government activities have provided a foundation for an expanding
livestock industry while protecting the welfare of potato farmers. 1lie goal of 
satisfying increasing consumer demand for animal protein led to government 
policies permitting farmers arid entrepreneurs relative freedom to serve the grow
ing market. In the futore, as the econoriy matures and growth rates tend to 
decrease, government poli,-y will continue to encourage increases in the protein 
content of the Japanese diet. At the same time, as potato producers are encour
aged to shift to other crops, need for corn as a source of starch is likely to in
crease. Thus, the government will probably continue to encourage both major 
sectors of the Japanese corn system. 

SUMMARY 

This chapter has used a rapidly growing part of the world's corn system-the
Japanese corn industry-to highlight the consumption, production, technolog
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ical, and government-policy factors that influence world and regional markets 
for corn and corn products. The discussion began with an analysis of changes in 
the Japanese diet to emphasize the importance of a consumer and market orien
tation in analyzing a commodity system. We then described trends within the 
corn industries to show the importance of the response of firms and entrepre
neurs in serving the needs of a changing, growing market. Finally, we analyzed 
thc efforts of livestock producers, corn processors, an g(vernment agencies 
to cope with Japan's dependence on foreign suppliers. 

The Japanese corn system is unique in that its dependence on foreign sup
pliers has forced its participants to be highly innovative in the ways they seek 
to ensure their supplies and control their costs. Their efforts have provided 
significant opportunities to participants in both developed and developing parts 
of tileworld corn system. 

The ultimate consumer reaches back to his supplier in both developed and 
developing countries. I lis goals are to assure his supply and determine his costs. 
His tools are cooperatives, contracts, joint ventures, futures markets, coopera
tion in government agencies, and backward integrationm. In this "reaching back" 

process, new lands have been brought into production; cooperative joint ven
tures have been launched: long-term trading relations providing market access 
to small-scale and commercial producers have been instituted: and institutions 
such as cooperatives, boards of trade, and f',tures markets have been strength
ened to make the regional and global corn system work more effectively for 
national goals. 

In the three case studies that follow, %e will take a more detailed look at 
strategies for the coordination of supply and demand. The Mitsubishi case illus
trates an effort at integration; C. itoh shows us one use of contractual agree
ments; and Mitsui provides an example of a joint venture. 
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APPENDIX A
 
MITSUBISHI CORPORATION*
 

In mid-1975, management of Mitsubishi Corporations's Feed, Meat, 
and Livestock Department was consulting with management of Mitsubishi Inter
national Corporation (MIC), its subsidiary in the United States, on whether to 
acquire ownership of grain elevator facilities in the United States, at either a 
major ocean port or inland in an important grain-producing area. Consideration 
was being given to this issue because Mitsubishi Corporation was a leading 
Japanese importer of grains (see Table 3A-1 ) for feed milling and processing 
operations of subsidiary and affiliated companies and because MIC was a sub
stantial exporter of grains to Japan and (to a lesser extent) other countries. Be
cause the United States was the leading source of Japanese imports it seemed the 
logical place for Mitsubishi to develop a grain originating and shipping capability. 
Managemeats of Mitsubishi Corporation and MIC believed that MIC ownership 
of such facilities could enable it to coordinate more effectively the flow of feed
grains from the United States to Japan. Moreover, it would allow Mitsubishi a 
better chance to anticipate unusnal events that inight disrupt tll' flow of U.S. 
grains to Japanese markets. 

Background .f Mitsubishi Corporation 
Mitsubishi. one of the large Japanese general trading com panies, grew out of 

the Mitsubishi Zaibatsu in the late I800s. Zaibatsu were originally industrial and 
financial combines. As Japan's foreign trade grew, Zaibatsu established trading 
arms. The trading companies became Important in their respective Zaibatsn as 
foreign trade activities grew to '.ave central importance in Japan's economy. 
Mitsubishi Corporation began as a small trading firm . aggressively diversified into 
mining and man iifacturing, and evolved as a leader in the industrialization of 
,Japan. 

Broadly speaking. Mitsubishi Corporation's functions were threefold: trade, 
finance, and organization. The trading function involved a wide variety of comi
modities and included dotnestic sales. imports. exports, offshore trade, and re
lated activities, such as warehousing. transportation , and consulting. Trading 
transactions coniducted either for Mitsubisii Corporation's ovni account or for 
others on a cornlmission basis constituted its nost iniportant soturce of corporate 
earnings. 

Tile financing function conprised investing and lending. Investment opera

*This case was prepared by Richard C. Mc;inity, Research Associate, under the supelvi
sion of Proftessor Ray A. Go ldberg, as a basis for class discussion rather than to illustrate 
either elf..ctive or incffcctive handling of an admini;trative situation. 

Coly right © 1976 by the President and Fellows oftllarvard College 
)istributed by tie Intercollegiate Case Clearing louse, Soldiers Field, Boston, NIA 

02163. All rights reser:ed to the contributors. Printed in the I.S.A. 



Table 3A-1. Mitsubishi Cc-o.: Profit and Loss Statements: 1972-75 (in millions of yen; years ending March 31) 

Ordinary ProfitandLoss 1972 1973 1974 1975 

Operating Profit and Loss 
Sales 
Operating costs and expenses 

Cost of goods sold 
Operating expenses 

Profit from operations 

4,434,592 
50,347 

4,529,833 
4,484,939 

5,073,659 
58,425 

5,181,920 
5,132,084 

7,330,310 
70,282 

7,486,162 
7,400,592 

F 

9,210,463 
90,319 

9,407,680 
9,800,782 

Nonoperating Profit and Loss 
Nonoperating revenues 

Interest
Dividends 

40,990
3,829 

48,628 
46,148

4,524 

56.323 
58,011 
6,456 

67,772 
82,107 
10,763 

95,592 

Other 3,809 5,651 3,305 2,722 

Nonoperating charges 
Interest 59,841 

70,950 
60,574 

72,327 
94,084 

120,402 
147,827 

168,963 

Depreciation and other 
provisions 

Other 
Ordinary profit 

6,838 
4,27 1 _4,861 

22,572 

6,892 

33,832 

18,791 
7,527 

32,940 

11,247 
9,889 

33,527 

ExtraordinaryProfitand Loss 
Extraordinary Profit 2,587 2,330 1,984 

Restoration to profit of 
reserve for price fluctuation 63 71 

Restoration to profit of 
reserve for overseas market 
development 660 2,105 1,680 

Restoration to profit of 
reserve 
ciation 

for special depre
279 225 233 

Net balance of profits and 
losses on foreign exchange 1,585 

M 

:3
 

i3 

,
 

"
 

%Z 
:z
 



Extraordinary Loss 
Exchange loss 10,751 

11,751 
3,258 

12,810 
1,970 

12,774 5,211 

Provision for overseas inves
ment losses 

Provision for price fluctuation 
-
-

2,807 
456 

10,547 
243 

3,609 
1,260 

Provision for losses on inves
ment in natural resource 
development - 1,929 -

Provision for losses on foreign 
exchange 1,000 4,000 -

Prosision for overseas market 
development - 360 -

Other .-. 14 - 342 13 
Profit before Taxes for the Period 
Provision for Income Taxes 

10,821 
4,000 

23,609 
11,220 

22,496 
8,800 

30,300 
16,160 

9" 
: 

Net Profit for the Period 6,821 12,389 13,696 14,140 z 

Note: One U.S. dollar approximately equals 280 yen. C 

Source: Mitsubishi Corporation, Business Reports. 't3 

Z3 

0b 
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tions included establishing new businesses, participating in joint ventures, and 
acquirilg equities. Close relations were maintained v~tli specialized muanufac
turers, especially thOough the medium of equity participation. These mtanu
tacturers pLoduced the troducts traded through the Nitsubishi Corporation 
distribution network. 

The organizing I'unction htd developed rather recently as other firs and
 
institutions bad come to rely on Mitsubishi Corporation'; organiziug and coordi
niatitng ability. Large projects Aitch as nuclear power oencrationt, urban redevelop
llielnt, of" leistre-amtsenent oce.an development, and
construction conmplexes, 
establishment of industrial complexes all involved numterous participants and 
countless decision points. Mitsubishi had developed an important capacity for 
systematically organrizing such projects aind managing them to their completion. 

Inperforning these 'uictions, Mitsubishi Corporation belicved it could take 
advantage of five major strengths. First, it had considerablc experience in a 
variety of businesses from heavy industries to service operations. Seconl. it had 
a highly developed international coutltmic:tiots aid information network tying 
together its 120 overseas branches. Third. alt leatst half o1 its middle- and upper
level management htad experience workimt' overseas and possessed a distinctly 
internationmal perspective. Foulrth. it eljoyed a1strong credlit ratine anld vas able 
to borrow interntationally with Case. Fimiall. a (lthoughit did not itself pttrstte 
development or control of new teclmology ,it sought to keep abieast of devel
opments ndisources of technology and their prot itahle ises. 

Mitsubishi ('orpoalimi accounted for about 14 percet o .lJapi'simporis iil 
1973 and about 10 percent of' its exports. In 1075. its sales realched 9.4 trillion 
yen (U.S. S32.5 billion: Table 3A-I ). In the year ending 31 March 1Q75. domes
tic trade accounted f"r a out 407percent of' its ttrnover; exports from Japan 
represented 19 percent: imports totaled 28 percent; and trade outside of Japan 
contributed about 7 percent. 

Mitsubishi was organized ito nine operating divisions: project developtment 
and cosIructiolln, I'lels, 'Crrolus iietils, nonferrous mtetals, machinery, foods, 
textiles, chemicals, and general merchandise. These divisions were subdivided 
further into variious prolit centers. A mveieral administrative division serviced ile 
operating divisions, coordinated their :activities. )rovided stiaf for corporate 
l1naemll;en, iand',,iwasresponsible Ior recruiting employee relations, legal affairs,. 

and finatce. Mitsubishi operaled 60 offices illJapan and 120 overseas. lxcltmsive 
of its subsidiaries and joint ventlres, tlte company employed 13.000 persons. 
nearly 3.500 of"theitn overseas. Tables 3A-I anld 3A-2 conitain recelmt financial 
information. 

Mitsubishi's Agribusiness Activities 
Mitsubishi was involved in all phases of agribusiness from the tmanufacture of 

agricultural inputs through food retailing. Its chemical division produced a broad 
array of' agricultural cheumicals, ilicludilig fertilizers (nitrogenoiUS. phostIphatic, 
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and potassic), insecticides, herbicides, and fungicides. The division also produced 

food and feed additives. Its machinery division produced and built plants for 

manufacturing agricultural chemicals, pulp and paper, textiles, sugar, and rubber 

products. It also produced fishing boa!s, plants and machinery for vegetable oil 

extraction, bottling, food packaging, canning, and farm machinery. Mitsubishi's 

food division imported a variety of food and feed conunodities and produced 

such items as oil cake :ind meal, refined and liquid sugar, canned goods (fruit, 

vegetables, juice, and fish), daily products, and livestock products (broilers, eggs, 

and pork). Its textile division was a leader in the Japanese textile industry, the 

third largest in the world folhwing those of the United States and the Soviet 

Inion.
 

The operations of the food division alone totaled 1.3 trillion yen (U.S. S4.64 

billion), or about 14 percent of Mitsubishi's turnover. Exports represented about 

5 percent of the food division's transactions, imports about 31 percent, offshore 

or "third-country" transactions about 3Q percent, and domestic transactions 

about 30 percent. lost exports were canned goods, especially tuna. Principal 

imports were wheat, barley, soybeans, oilseeds. feedgrain. oil cake and meals, 

meat, raw sugarf,frozen scaftods. dairy prodii Is, cocoa, coffee, canned foods, 

and liquor. Third-conntry transactiolns involved soybeans. feedgrains, raw and 

refined sumar. vegetable oil, frozen tuna, and coffee. Donuestic transactions in

volved primarily cornstarch, edible oils and fats, flotr, refined sugar, frozen 

fish, canned goods, and dry groceries. To conduct these transaclions smoothly 

and to assist in the development of economies in the Asian region, Mitsubishi 

was participating in the ntanagenuenlt of domestic and overseas etnterprises and 

promoting the establishtuent of joint-venture projects. These activities included 

flour milling. vegetable oil processing, sugar plantation and mill operation, ian

agement of shrimp and tuna fisheries, cold-storage facilities, grain elevators, 

cattle and poultry farms, a pineapple plantation, and fast-food chains. In terms 

of sales, agribusiness operations represented from one-fourth to one-third of 

Mitsubishi Corporation's activities. 

Feedgrain Operations 
Mitsubishi and its associated companies were one of the leading J apatiese im

porters of" corn and mil along with the Zen-Noh group (a federation of Japanese 

former cooperatives), Mitsui and Company, and Marubeni (see Table 3-9). Corti 

was requireld itl the feed-milling, dry-milling, and wet-milling industries in Japan. 

Throughl 1974. output of cotnpolld feed in Japan had been growing steadily for 

several years (Table 3-2) in response to increasing consutner dlemand for poultry 

and livestock products. Imports of corn and feedgrain had increased steadily as 

well, reflecting increasing demand for raw materials by the Japanese feed-milling 

industry. Nitsubishii and its affiliated cotupan ies were the second largest feed 

millers in Japan (Table 3A-3) and owned a significant share of elevator facilities 

in the cou~ntry (Table 3A-4). 



Table 3A-2. Mitsubishi Corp.: Balance Sheets, 1972-75 (in millions of yen; years ending March 31) 

Assets 

Current Assets 

Cash on hand and in banks 

Notes receivable 

Trade accounts receivable 

Marketable securities 

Merchandise and supplies 

Advances for joint ventures 

Advance to suppliers 

Prepaid expenses 

Payments for others 

Accounts receivable-miscellaneous 

Short-term loans 

Guarantee deposits 

Other 

Reserve for doubtful receivables 

Fixed Assets 
Tangible fixed assets 

Fixed assets leased to other 
Buildings and structures 
Machinery and equipment 

Ships and vehicles 

Furniture and fixtures 

Land 

Construction in progress 

Intangible fixed assets 

Intangibles 

Long-term prepaid expenses 


Investments 

Securities investments 

Capital stock of subsidiaries 

Investments-other than securities 
Investments in subsidiaries-other than capital stock 
Long-term loans 
Other 

Total Assets 

1972 

1,730,165 
184,723 
588,883 
648,616 
116,063 
69,924 

3,864 
76,598 

8,514 
2,218 

25,186 
21,353 
2,460 
5,810 

(-)24,047 
191,998 
53,095 
-


12,752 
7,065 
3,331 
6,755 

19,421 

3,772 

865 
394 
471 

138,039 
32,607 
20,396 

525 
1,060 

83,451 
-

1,922,164 

1973 

2,031,492 
200,104 
745,476 
690,276 
164,569 
84,633 

1,925 
98,147 

7,400 
5,779 

25,895 
25,302 

588 
8,413 

(-)27,015 
238,809 
66,780 
-


13,964 
8,440 
6,288 
5,985 
24,620 

7,482 

893 
402 
491 

171,135 
42,102 
30,553 

597 
2,757 

89,334 
5,792 

2,270,300 

1974 

2,881,916 
177,140 

1,252,902 
985,986 
104,212 
135,108 

4,601 
155,646 
14,890 
5,921 

34,697
36,228 

499 
13,265 

(-)39,177 
319,334 

78,447 
21,339 
19,352 
3,723 

391 
1,605 

26,035 

6,003 
1,120 

420 
700 

239,768 
60,132 
48,883 

643 
1,364 

125,308 
3,437 

3,201,250 

1975 

2,808,204 
214,373 

1,022,253 
986,298 5" 
100,475 C 

177,736 9 
6,074 

196,526 : 
16,370 1 
6,788 3 

47,192
58,321 

b 

1,358 81 
17,671 

(-)43,231 C 

365,129 
84,216 " 
25,736 " 
20,969 
3,582 9 

497 
2 o1 " 

25,951 " 
4,570 
2,058 

494 
1,564 

278.855 
71,017 
49.623 

620 
2,550 

148,146 
6,899 

3,173,333 



Liabilities 
Current Liabilities 1,566,326 1,876,220 2,702,704 2,618,973 

Notes payable 
Trade accounts payable 
Short-term borrowings 
Accounts payable-miscellaneous 
Advances from customers 

666,723 
350,908 
392.912 
35,063 
83,777 

837,620 
366,431 
511,930 
38,892 
75,618 

1,363,756 
515,508 
609,684 
59,434 

102,359 

1,177,763 
496,324 
668.397 
64,148 

153,797 
Deposit liabilities 8,918 15,635 14,621 12,040 
Deferred income 11,706 10,381 12,177 11,372 
Customers' guarantee deposits 2.555 2,846 3,855 6,029 
Accrued income taxes 2,000 7,140 4,850 9.460 C 
Other 11,763 9,727 16,460 19,643 

Lone-Term Debts 270,382 289,375 375,010 406,535 
Long-term borrowings 
Debentures 

268,945 
1,437 

279,050 
10,325 

365,264 
9,746 

396.863 
9.672 

Reserve 22,649 32,578 41,468 46.961 
Legal reserve for retirement allowances 
Reserve for price fluctuation 

3,316 
2,428 

4,695 
2,82" 

5,110 
3,064 

7,668 
4,253 CL 

Reserve for overseas market development 6,265 5.965 3,860 2.180 t 
Reserve for possible losses in investments 
Reserve for losses in natural resources development investments 

4,216 
3,143 

7,023 
5,072 

22,643 
-

26.252 
-

-E 

Reserve for extra depreciation 2.,281 2,002 1,777 1,544 
Reserve for losses on foreign exchange 1,000 5,000 5,000 5,000 " 

Other - 14 64 

Total Liabilities 1,859.357 2,198,173 3,119,181 3,072,469 0 

.Vet Worth 
Capital 

Capital stock 
31,401 
31,401 

31,799 
31,799 

33,477 
33,477 

34,904 
34,904 

t 
z 

Legal Reserve 7,146 8,281 7,611 16,589 12. 
Capital reserve 3,066 4,081 2,981 11,429 
Profit reserve 3,780 4,200 4,630 5,160 
Revaluation reserve 300 - - -

Surplus 24,259 32,047 40,981 49,370 ' 

Total Net Worth 62,806 72,127 82,069 100,863 "t 

Total Liabilities and Net Worth 1,922,163 2,270,300 3,201,250 3.173,332 3 

Note: One U.S. dollar approximately equals 280 yen. 
Source: Mitsubishi Corporation, Business Reports. 



106 Agribusiness Management for Developing Countries 

Table 3A-3. Compound and Mixed Feed Production by Major Feed Millers: 
1971-74 (in thousands of metric tons) 

1974 1973 1972 1971 

Zenmoren 7,389 7,560 6,845 6,376

Nihon Nosan 
 1,549 1,681 1,651 1,514 (Mitsubishi Group)
Nisshin Seifun 976 1,044 974 879 (Mitsubishi Group)Nippai 957 989 935 915 (Mitsui Group)Kyodo Shiryo 762 793 730 657 (Semi-Mitsui Group)Marubeni Shiryo 544 529 417 352 (Marubeni Group)Taiyo 567 525 539 528 (Independent)
Amino 527 510 498 405 (C. I. Group)
Toyohashi 401 385 354 309 (Semi-Mitsubishi
 

Group)
Kawada 
 399 374 316 218 (C.I. Group)
Showa 380 379 353 
 347 (Independent)
 
Others
 

Total 17,933 18,106 16,767 15,524 

Source: Mitsubishi Corp. 

Table 3A-4. Grain Silo Capacity in Japan: 1974 (in thousands of metric 
tons)
 

A t Ports (capable ofload
ing and unloadinglargeBy Type 
 Total ocean ressels) 

Handling Silo 1,987 1,411

Maker's Silo, Mainly for:
 
Wheat 
 349 252
 
Feedgrain 846 127

Soybean, etc. 456 297
 

Total 3,641 2,105 

a
By Group Handling Processor'sSilo Silo Total
 

Nlitsubishi Group 176 146 322
Mitsui Group 148 73 
 221

Marubeni Group 226 13

C. I. Group 

239 
78 3'1 115
T[omen 83 5 88


Zen-Noh 209 113 322
 

alFeedgrain only. 

Source: Mitsubishi Corp. 

Representatives of the feed and livestock department had conversations sev
eral times daily and personal meetings a few times a week with Mitsubishi's 
regular feedgrain customers. Wnen a customer decided to buy a quantity of corn,
he and Mitsubishi began detailed negotiations regarding price and other terms, 
usually reaching agreement on the same day. To the minority of buyers who did 
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not care to deal with one trading company primarily, Mitsubishi provided quo
tations and firm offers as requested. Mitsubishi based its quotations on Chicago 
Board of Trade futures prices for #2 yellow corn, plus premiums for land and 
ocean transportation. 

Mitsubishi prepared its offering price by calculating the maxinlum discount 
(if any) it could offer from the prevailing market price established on the 
Chicago market. The offering price was usually a few dollars less per ton than 
tile lowest purchasable price from an exporter, but the discount might inflate to 
several dollars if the market was declining. Mitsubishi based the size of its dis
count on its "view of the market" (i.e., its opinion of the 1 robble cuurse of 
prices for the foreseeable future), on its existing grain inventories, and on its 
anticipated effectiveness in relating cash and futures markets in its hedging effort. 

Mitsubishi bought most of its corn and feedgrain from the United States. 
When Mitsubishi Corporation purchased U.S. corn, it placed all of its orders with 
MIC. MIC made purchases from grain traders in one of the following ways, some
times with Mitsubishi Corporation's cooperation: 

I. 	Mitsubishi Corporation contacted Tokyo offices of major grain traders and 
negotiated with them on behalf of MIC. 

2. 	 MIC contacted the New York offices of grain traders. 
3. 	 MIC requested affiliated offices in U.S. grain-growing areas to accumulate 

daily purchases. 

Except for method (3) above, MIC usually purchased its corn on a freight on 
board "basis" arrangement. That is, tile transportation lremium for delivering 

the grain into ocean-going vessels at the shipping port was determined first and 

the pricing of the commodity itself, based on the Chicago futures market, was 

left till later but prior to tile time of shipment. Selling prices by Mitsubishi 

Corporation to customers were cost, insurance, freight Japan: composed of the 
cost of the commodity, ocean transportation, insurance premiums, interest, and 

the currency exchange premium (if the prices were based on yen). 
Figure 3A-1 illustrtes the purchase of corn in tile United States and its ex

port to Japan. Normally, corn shipments traveled from U.S. ports on the Gulf of 
Mexico to Japanese main ports. The voyage took about one month, so the total 

transportation time from grain-producing and storage areas in the United States 
to Japanese ports was one to two months. Tile period between the shipment's 
arrival in Japan and tie grain's eventual use varied according to tile customer's 
stock position, mill location, and manufacturing policy. But generally this period 
averaged about one-and-a-half months. The period between purchase of the 
"basis" and shipment of corn fluctuated widely, depending on market condi
tions. When buyers anticipated a rise in prices, they sought to purchase corn 
further in advance of their needs. In a declining market they bought closer to the 
required time for shipment. Expectation of abnormal situations like stevedore 
strikes or government export controls impelled buyers to secure their purchases 
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U.S. 

Booking Iof Freight 

Purchase Iof "Basis" 

Pricing at Chicago"%
 
JAPAN 

Arrival in JapanI 
Stor.ge and In
land Transportation 

Consumption at 
Buyer's Factory 

Figure 3A-1. Steps in Purchasing Corn in the United States for Mitsubishi's 
Export to Japan 

ahead of time. Typically, however, the period from purchase to shipment was 
about three months. 

Like other grain-trading firms in Japan, Mitsubishi Corporation could not
take positions in U.S. futures markets. Its hedge operations were consequently
limited to links either with corn from other countries or with other commod
ities, such as milo. Mitsubishi Corporation's subsidiaries, however, were allowed 
to take positions in futures markets and naturally did so in hedging operations.

In 1972, crop failures in various parts of the world caused large wheat and 
corn purchases from the United States by nontraditional buyers such as the
Soviet Union and the People's Republic of China. These purchases reduced U.S.
grain stocks dramatically and created apprehension over the availability of feed
grain supplies among the United States' regular buyers. This apprehension was
heightened in 1974 when a drought significantly reduced the size of the U.S. 
corn crop. The uncertainty created by these events moved grain users to make 
strenuous efforts to tie up supplies for immediate and future delivery. Reflecting
this effort, world grain prices rose to historically high levels. In the United 
States, apprehension over diminishing supplies and extremely high prices moved 
the government to embargo exports of soybeans in 1973, to establish a grain
export monitoring system, and to cancel temporarily a sale of corn and wheat 
to the Soviet Union in 1974. 
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In view of these events, the management of Mitsubishi's Feed, Meat, and 
Livestock Department felt that action had to be taken to assure the company's 
feed-grain supply. Possible alternatives were ownership of production and ship
ping operations in major exporting countries, joint ventures for production and 
export of grains from nontraditional producing areas, (for example, Japanese 
firms had become involved in projects for the production and export of soy
beans in Brazil and corn in Indonesia), contract procurement arrangements 
spanning several years, and bilateral government arrangements. 

One alternative among several being considered by management of MIC was 
ownership of grain elevator facilities in the United States, either at a major feed 
grain exporting point like Chicago or New Orleans, or in an important feedgrain
producing area like Illinois, or both. Although this alternative would not lessen 
Mitsubishi's dependence on U.S. feedgrains, it would provide the company with 
somewhat more certainty about the amount and timing of feedgrain deliveries, 
and it would be a source of valuable market intelligence. Additionally, it would 
begin to enable Mitsubishi to enlarge the scope of its grain trading into offshore 
or "third-country" trade in the U.S. domestic market and in countries other 
than Japan. 

Pros and Cons of Elevator Acquisition 
in the United States 
The issues involved in Mitsubishi's censideration ofacquiring elevator capacity 

in the United States were complex. In addition to the normal operational, finan
cial, and organizational uncertainties there were significant strategic and political 
issues. Operationally, the management of Mitsubishi felt confident that it had or 
could employ personnel capable of managing a facility in the United States. Al
though the marketing and logistics setup in the United States was significantly 
different than in Japan, Mitsubishi personnel were aware of those differences 
and capable of adapting to them. 

Financially, Mitsubishi management was aware that the highly competitive, 
high-volume, low-margin grain elevator operation offered rather low returns on 
invested capital. Table 3A-5 shows the estimated required investment, operat
ing costs, and return for a new, large-scale elevator facility in eastern Illinois. 
Returns for a similar facility at a major port would probably be somewhat lower, 
since expenditures for real estate and construction would likely be greater than 
in the interior. Still another possibility for obtaining elevator facilities was 
through a leasing arrangement of some kind. 

Organizationally, Mitsubishi would have to deal with issues of coordination, 
labor-nanagement relations, and acceptance by tile host community. Any opera
tion in the United States would be acquired and managed by MIC. Important 
issues or problems would be reported to Mitsubishi Corporation for consultation 
and advice. Such coordination had functioned satisfactorily in the past, and 
Mitsubishi management did not believe it would be a source of problems. Labor
management relations and host community acceptance were believed to be much 
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Table 3A-5. Investment, Operating Costs, and Returns on a Typical New 
U.S. Terminal Elevator Facility: 1975 (in U.S. dollars) 

5 Million Bushel Elevator Total Cost: 6,000.000 
l:h'stiated Gross Incone

a 

Long-Teri Basis inprovem ent: 4.5 million
 
bushels 61 20 cents per bushel 
 900,000 

iliruput Margin three turns 15 million
 
bushels (a5 cents per bushlel 
 750,000 1,650,000 

t'stintated l:'xpises 
Employee Costs 130,000 
Depreciation 278,085
Power 42,600
 
Property Taxes 
 71,000
Insurance 30,000 
Repairs and Maintenance 9,000
Supplies 7,000 
Miscellaneo us 7,500 
Total Expenses 575,185 
Gross Income before Interest 1,074,815 

Capitalin Use 
Fixed Assets 6,000,000 
Inventory: 4.5 million bushels ($ $3/bshel 

for seven months 7,875,000 13,875,000 

Retuirn on Average Capital in Use .0775 
Rate of Return on Fixcd Assets .1791 

aDoes not include any overall marketing opportunities oflthe grain division. 

Source: Casewriter's estimate based on industry interviews. 

more delicate issues, especially in a rural farning cotimunity unused to dealing 
with people frot outside the United States. This area could be the source of 
various difficulties, frot strikes to inability to buy desired quantities of grain.
Other Japanese flinns had established operations in rural areas of the United 
States, however, and they had been quite successful in achieving acceptance. 
Consequently. Mitsubishi felt it should be able to do likewise. 

Strategic and political uncertain ties were pedlap. more difficult to define, but 
very real nonetheless. In tire early postwar period, several major grain-ttading 
firms had sought to establish storage and marketing operations in Japan. They
had not been successful due tn the very close relations between Japanese trading 
companies and their customers. Establishmen of grain-gathering and exporting 
operations in the United States by a Japanese firm could be expected to inten
sify an already hightly competitive situation. On the other hand, if Mitsubishi 
were successful, other trading companies might create apprehension within the 
United States over control of its own grain supply and lead to restrictions, 
formal or infortual, oi time very thing Mitsubishi was seeking: reasonably certain 
access to U.S. corn and feedgrain. 
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Summary of Relevance 
In this case we have but one example of a Japanese trading firm wrestling 

with the problem of developing a procurement operation ill one of the few 

remaining surphls-producing areas of' the world. The hong-established structures 

developed in the United States make its choices both more difficult and yet 

Mnle conipelling. 
Given tie importance of the United States in world corn trade, the disrup

tions of the global market dtie to unusual weather patterns and changes in the 

USSR's and tle People's Republic of China's buying pattern, and the informal 

Japanese-U.S. grain agreement. it is understandable that the Mitsubishi Corpora

tion would desire more direct contact with the farning and assembling portions 

of the U.S. grain industry. And Zen-Noh's direct relations with U.S. grain 

cooperatives placed added pressure on such trading firnis as Mitstbishi to assume 

a similar competitive position. A USI)A study indicates that in 1976 over 40 per

cent of U.S. exports were handled by foi lign-owned grain firms, so these firms 

would not he making an unprecedented move by becoming more directly in

volved in the U.S. grain system. 

This case shows the market and supply considerations that affect decision

making in the trading firms and shows how,' backward integration is used ill an 

effort to cope with those pressures. It is also a specific example of the inlterna

the fact that other foreign firms willtionali/ation of the world corn systemi alld 

be playing a more active role in the U.S. corn system as it, position of major 

world corn exporter is maintained. These non-U.S. firms have to take into 

accouill not only U.S. priorities in Iheir OIl~elatiOls ill thl2 Ullited State; but also 

the priorities of " their own ,oveiiiiments and owners. The expansion of1foreign 

trading activity has incrcased in Q78 with the acquisition of a nmajority of 

Co ok's export elevators by the Mitsti GrOUlp ofJapll aid bv the aCtluisitioll of 

Coo k's Portland elevator by the %MllaruleniGrolp of.Japan. 
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APPENDIX B 
C. ITOH & COMPANY* 

In mid-1975 management of the Feed Materials Department of C.Itoh & Company's Produce Division were preparing for the annual renegotiation
of the Japan -Thailand agreement on maize trade. The agreement, first concluded
in 1961, had established quantities, shipping schedules, and pricing arrangements
covering the export of Thai corn to Japan for the ensuing year. Each of theseitems was renegotiated annually in meetings between the FeedJapan Trade
Association (JFTA)' and the Thai Board of Trade (BOT). This year's negotia
tions were particularly important to C. Itoh because its representative had been
chosen as vice-chairmen of JFTA and lead negotiator of JFTA's approaching
negotiations. Thus management had to be aware not only of C. Itoh's interests
but of those of the entire feed trade. In fact, because Thailand was such an important source of Japan's food supply, Itoh management had to keep national 
interests in mind also. 

Background of C. Itoh & Company
C. Itoh was one of the leading Japanese general trading companies. It ranked

fourth in sales volume behind Mitsubishi, Mitsui, and Marubeni. It was unusualin that it began as a small wholesale linen firm in 1858, not as a commercial and
financial combine like Mitsubishi and Mitsui. As the cotton-spinning industry
developed in the late I800s, the need to import raw cotton caused the developmnent of companies specializing in that activity. When the textile industry developed to the point that it needed to export, cotton importers became textile 
exporters as well. Itoh and Marubeni both grew in this way, and they diversified
their activities as time passed. In 1974 textile production and trade accounted
for somewhat less than a third of Itoh's sales of 4.5 trillion ycn (U.S. $15.6 
billion). 

Itoh's activities could be grouped around four functions: domestic and international distribution and marketing, financing, developie t,and business orga
nization and integration. In its distribution actiities, Itoh undertook market
research and comniodity-deniand prediction, nrianagen.ent of commodity and 
currency trading, including barter and switch transactions, hedging on behalf ofcustomers, inventory nanagemenlt, and physical distribution. In finance, itarranged with domestic and international sources of funds to extend loans andcredits for varying purposes and maturities. It sought to anticipate demand for 
new products and to organize businesses and distribution channels to satisfy
that demand. 

*This case was prepared by Richard C.McGinity,Research Associate, under the supervision of Profesw r Ray A. (;ol(lberg. as a basis for class discussion rather than t illustrateeither effective o: ineffective handling of an administrative siluation.
Copyright ( 1976 by the President and Fellows orfHarvard Cotlcge)istributed by the Intercollegiate Case Clearing Iouse, Soldiers Fihld, Boston, Mass.02163. All rights reserved to the contributors. Printed in the U.S.A. 
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Itoh's activities with respect to steel, for instance, were indicative of the 
breadth of the company's efforts. To satisfy the demand of its steel mills, Japan 
had to import large amounts of iron ore and coking coal. It was impossible to 
depend on spot purchases of raw materials in the international market, so It oh 
and other trading companies sought out resources ttlroughout the world and 
promoted their developnment by encouraging investment. Itoh participated on 
an equity and credit basis in resource development projects, transportation of 
raw materials to Japan, manufacturing, and eventual export of steel products. 

The company provided financial assistance to buyers by advancing as nuch as 80 
percent of the purchase price to Japanese steel mills two iontiths before ship

ment and the remaining 20 percent when shipinen t was made. The sales contract 
with the uiltimate clustoner typically zet paymi'-t for t3 4netv d.ays fol
lowing delivery. 

)espite tile _ontiliig importance of' textile-related activities within the 
Company, Itoh's operations were highly diversified. Petroleum and chemicals 
accounted for 23 perceit of' sales: ietals, 17 percent ; machinery and construc

tion, 17 percent- edible oil. feed, i d foodstuffs. 12 percent; textile materials, 

12 percent; textile ianilfictured goods, I I percent; and timber, paper, and 
general comniodities, 8 percent. )omnestic operations were about half of sales. 
Export, were about 20 percent; im ports about 24 percent, and offshore transac
tions (transactions not iivolving Japan) about 6 percent. 

Because of Japarlet financial management practices and the extent to which 
it was involved in financial projects and companies external to itself. Itoh's 
capital structure consisted primarily of debt (Table 31B-I . In the course of 
their operations, trading companies were expected to extend trade credit, take 
equity positions, and extend and guarantee loans. Assets representing such 

activities accounted for almost half of' all Itol assets. To finanlce them Itoh 
relied heavily on debt sources, primnarily commercial banks. Although Japanese 
imanufacttiring firns typically had about SO percent of their capital structtre in 
the form of debt, trading companies carried even higher debt ratios. Long-tern 
bank loans represented about 16 percent of capital, short-term borrowings about 
48 percent, and comierical bills about 10 percent. Othei forms of debt repre
sented Illost f tire balance of Iloh's capital strlctire. This situation is conmon 
in J:pan. where coimiercial banks are essentially providers ot' perniaenl credit 
to their borrowers aird exert siglnificant iitillience in comrrpanry policyiaking. 

Tible 311-2 gives aill indication of the size anid complexity of Itoll's opera
tions. Its sales in 1974 were 4.5 trillion 'en (1..S. Si 5.0 billion), almost double 
tlre level of two years earlier. Althotugh irich of this increase was attributable 
to inl:ition. Itoh was er owintri stealdilv. 

Significance of Thai Corn Imports to Japan 
hi the early I )50s. .lapair prodiced slightly rimnre Ihan half its food needs. Its 

food self-sufficiency declined in tire 19 60s and I )70s as irncreasiig per-capita 
corlstlnption of illeat arnd livestock proditCtS fcrced the couintry to iirport the 



Table 3B-1. C. Itoh: Balance Sheets: 1972-75 (in millions of yen; years 

ending March 31) 

Assets 
Current Assets 

Cash 
Notes receivable 
Accounts receivable 
Marketable securities 
Merchandise 
Merchandise in transit 
Advances to vendors 
Other receivables 
Miscellaneous deposits 
Short-term loans 
Prepaid expense: 
Other current assets 
Less allowance for doubtful 

accounts 

Total Current Assets 

Fixed Assets 
Tangible Fixed Assets 

Buildings 
Structures 
Vehicles 
Furniture and fixtures 
Land 
Construction in proress 

Total Tangible Fixed Assets 

Intangible Fixed Assets 
Land lease rights 
Other intangibles 
Long-term prepaid expenses 

Total Intangible Fixed Assets 

Investment 
Investment- subsidiaries 
Investment--others 
Long-term loans 

Total Investment 

Total Fixed Assets 

Total Assets 

Liahilities 
Current Liabilities 

Notes payable 
Import notes payable 
Accounts payable 
Short-term borrowings 
Accrued expenses 
Advances from customers 

1972 

143,823 
251,353 
322,092 
55,781 
69,934 

6,049 
47,129 
9,021 
5,004 

24,226 
7,777 
8,278 

-10,800 

939,667 

9,543 
2,703 

522 
2,545 
9,610 
3,918 

28,842 

1,489 
294 

1,644 

3,427 

25,402 
82,432 
51,674 

159,5(18 

191,777 

1,131,443 

282,100 
87,470 

173,927 
208,491 

8,838 
75,735 

1973 

167,109 
320,449 
349,098 
72,949 

105.762 
8,108 

70,686 
11,859 
5,384 

30,036 
6,976 

12,034 

-13,200 

1,147,250 

10,302 
2,764 

499 
2,772 

15,701 
2,000 

34,038 

1,485 
293 
754 

2,532 

30.205 
144,199 
57,668 

232,072 

268,641 

1,415,891 

323,417 
131,240 
207,091 
327.359 

11,376 
55,995 

1974 

156,618 
536,731 
508,970 

9,027 
122,321 
13,826 

150,973 
12,208 
6,425 

32,722 
11,582 
4,244 

-17,200 

1,548,449 

9,935 
3,296 

603 
2,697 

20,142 
4,459 

41,133 

1,494 
309 

1,631 

3,434 

43,222 
176,941 
70,214 

290,377 

334,944 

1,883,393 

496,012 
189.299 
250,451 
361,887 
20,052 
95,407 

1975 

171,775 
441,129 
486,121 

5,767 
169,629 

7,278 
132,534 

17,850 
11,771 
68,186 
15,040 
5,455 

-18,800 

1,513,735 

9,633 
3,928 

560 
2,565 

20,648 
6,238 

43,572 

1,494 
423 

2,284 

4,201 

47,090 
181,847 
94,897 

323,834 

371.607 

1,885,342 

436,672 
192,592 
226,098 
392,879 

23,104 
73,757 
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Table 3B-1 continued 

1972 1973 1974 1975 

Deposits received 
Deferred income 

28,532 
11,853 

21,611 
9,419 

29,362 
13,070 

57,049 
21,287 

Taxes payable 
Other current liabilities 

3,300 
4,022 

8,648 
4,461 

4,650 
7,757 

1,450 
8,754 

Total Current Liabilities 884,268 1,100,618 1,467,947 1,433,642 

Fixed Liabilities 
Convertible debentures 342 -... 

Long-term borrowings 
Other fixed liabilities 

189,039 
693 

225,912 
1.298 

295,627 
1,181 

324,962 
31 

Total Fixed Liabilities 190,074 227,210 296,808 324,993 

Reserves 
Employees' retirement allow

ance 2,730 7,480 9,654 12,621 

Price fluctuation 2,500 2,940 3,020 4,250 

Replacement of fixed assets 
Special depreciation 
Overseas investment 

1,030 
923 

4,432 

1,824 
869 

9,569 

2,389 
801 

18,177 

2,389 
723 

23,147 

Overseas marketing research 4,410 4,121 2,658 1,461 

Reserve for future losses on 
foreign exchange 

Other 

4,000 
43 

3,455 
571 

-
6 

-
1G 

Total Reserves 20,068 30,829 36,705 44,691 

Total Liabilities 1,094,410 1,358,657 1,801,459 1,803,320 

Capitaland Surplus 
Capital Stock 21,137 25,336 26,856 34,913 

Legal Reserves 
Capital surplus 
Earned surplus 

4,994 
3,125 

12,679 
3,400 

27,272 
3,800 

19,216 
4,210 

Total Legal Reserves 8,119 16,079 31,073 23,426 

Surplus 
Reserve for contingencies 
Reserve for retirement fund 

3,000 
1,000 

6,800 
1,000 

13,800 
1,000 

17,000 
1,000 

Reserve for dividends 1,300 1,800 3,000 4,200 
Reserve for scholarship fund 

for employees' children 100 100 00 100 
Unappropriated retained 

earnings 
Net profit for the period 

204 
2,173 

283 
--- 5,835 

451 
5,653 

658 
719 

Total Surplus 7,777 15,819 24,004 28,677 

Total Capital and Surplus 37,033 57,234 81,933 82,016 

Total Liabilities and Capital 1,131,443 1,415,891 1,883,393 1,886,342 

Note: One U.S. dollar approximately equals 280 yen. 

Source: C. Itoh & Co. Ltd. 
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Table 3B-2. C. Itoh: Profit and Loss Statements, 1972-75 (in millions of yen; years ending March 31) 

RecrrigProfit and Loss
Operating Profit and Loss 

1972 1973 1974 1975 

Operating Revenue
Net sales 
Others 

Operating Expenses
Cost of sales 

Selling, general, and ad
ministrative expenses 

Operating Profit 

Nonoperating Pofit and Loss 
Nonoperating Income

Interest and dividends 
Other income 

Nonoperating Expenses 
Interest 
Writeoffs and reserves 
Other expenses 

Recurring Profit 

2,773,269 
5,111 

2,724,200 

33,476 

38,113 
5,603 

41,059 
5,549 

209 

2,778,380 

2,757,676 

20,704 

43,716 

46,817 

17,603 

3,173,698 
6,209 

3,103,360 

44,890 

44,624 
8,642 

46,531 
13,788 

228 

3,179,907 

3,148,250 

31,657 

53,266 

60,548 

24,375 

4,468,995 
8,407 

4,366,026 

56,296 

46,803 
5,354 

68,438 
8,422 
2,047 

4,477,402 

4,422,322 

55,080 

52,157 

78,907 

28,330 

5,231,747 
13,350 

5,142,400 

63,976 

64,296 
14,768 

100,402 
2,707 
1,098 

5,245,097 

5,206,376 

38,721 

79,064 

104,207 

13,578 

C. 

-
Zl 

Cb 

z 

' . 

0 
0 

Z 

AonrecurrhtgProfit and Loss 
Special Profit 

Reversal of provision for 
I , fluctuation 

Reve.-al of Special Account 
for replacement of fixedassets 

190 

571 

200 



Reversal of provision for 
tuture losses on foreign 
exchange 2,700 3,455 -

Reversal of provision for 
special depreciation 68 78 

Reversal of provision for 
overseas marketing 
research 2,700 1,463 5,747 1,197 1,475 

Special Loss 
Extraordinary losses on 

foreign exchange 5,791 2,742 
Provision for future losses 

on foreign exchange 4,000 2,155 
Provision for price fluc

tuation 
Provision for overseas in-

270 1,430 
Q" 

vestment 8,608 4,970 
Stock issuing expenses 332 512 -
Provision for replacement 

of fixed assets 565 -

Other 9,791 5,229 6 9,961 94 6,494 

Profitbefore Income Taxes 7,812 21,846 24,116 8,559 
Corporation Tax, Business 

Tax, etc. 4,150 10,800 12,300 4,680 " 

Net Profit for the Year 3,662 11,046 11,816 3,879 
Unappropriated Surplus 

Brought Forward 362 521 799 1,200 

Unappropriated Surplus at 
End of Period 4,024 11,567 12,615 5,079 

Cb 
Note: Intercompany transactions are eliminated from net sales and cost of sales. One U.S. dollar approximately equals 280 yen. 
Source: C. Itoh & Co., Ltd. 
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feedgrains needed to support its growing animal population. Increasing demand 
for commercial feed caused growth in demand for corn and feedgrains. Table 
313-3 shows the related growth in conpoiund-feed production from 1972 to 
1974. Virtually All of Japan's feedgrain had to be imported, as Japan's farmland 
was v'ery limited :1ld conmitted to production of other crops. C'. Itoh had been 
a leading imnp)rterIf)" cortn and lio for several years (see Table 313-3). 

Thailand was tlte second largest supplier of corn to Japan, ftollowing the 
United States. Production of' corn had increased dramatically in Thailand during 
the l60s (Figure 31-1 ). due primarily to demand from Japan and later Taiwan 
(Table 313-4). Although corn had not been : major Thai crop, Thailand was able 
to respond rapidly to( the Japanese demand because it was self-sufficient in food. 
had experiemnce-: J;rv,!s and good agricultural land available for corn, and had 
.l existing market structure and transportation system used for exporting rice. 
ThIts. ii,-easingz demnd1 ftrCO'rn cotuld be transmitted readily to prodtucing 
areas. 

The Thai government encouraged tile development of corn production and 
export to Japan. The country had cOnsisteiitly experienced a trade deficit with 
Japan and was eager to fild niethiods for reducim, it. Aniong the activities under
taken by the government to improve the export potential of Thai corn were 
analyses of' corn demand and price novements in various foreign markets. 
agreement to contractual sales arramgetent s involving mtechanlisnms for deter
mliniig qtantity and price, and regulation of corn export to maintain efficiency 
in the marketing system. 

The Japan-Thailand Agreement on Maize Trade 
The agreement on mai/e trade, negotiated yearly, established the anount of' 

corn to be purchased by Japan, fie approximate timing of deliveries, and the 
metlod of pricing. 

Quatity. The target quanti ty of corn to be purchased was determined by 
JFTA totaling the expected needs of its members in the coming year and coti
paring tllat alit mt to the anticipated October-November Thai corn harvest 
projected by 1301 . The board set JFTA's anntal allotments with a mind to 
avoidill e excessive Thai dependence on Japanese buyers. In practice, however, 
tile target quantity had come to represent a tninilun anotint, and JFTA agreed 
to purchase whatever quantity of Cormi was offered by 130T ill established ship
ping periods. 

Shipping Schedule. The periods used for shipping grain were the tell calendar 
1onths beginning with Septenher and ending with Jine of the following year. 
The quantity of' grain to be shipped in each of the first two nioiths was estab
lished during tile annual renegotiation of tile agreenlent. Tile quantity to be 
shipped ill the subsequIeit eight l, iths Was Is follows: 



Table 3B-3. Approximate Corn and Milo Imports to Japan by Importing Firm: 1970-74 (in thousands of metric tons) 

11,/70 1971 1972 1973 1974 

Firm Corn it, Total Corn) Milo Total (orti .hlo Total (or Milo Total Corn Milo Total 

C. Itoh 5101) 6001() 11(IM 41111 (P1I 1) )( 510 4111 91111 8()00 510 1300 800 400 1200 
Mitsubishi 81111 71111 1511)1 50) 6011 11011 8011 51111 1300 9110 6111 1500 800 700 1500 
UNICOOP 600 4110 111() 600 50 0 1101 600 61111 12011 1100 700 1700 1000 7010 1700 
Mitsui 71111 6111) 13011 5(11 411 911 0) 4011 1(00) 12111 311) 15110 1000 5100 1500 
Marubeni 7111 4110 lo(() 51)1) 511(0 ()()() 60)1 4(l 1)00O 90) 500 1400 9011 800 1700 

111 ,m 
Nichiemn 3111 2w).) 50m 21111 3(1 511 211O 41111 6)11 3011 500 800(1 311( 600 900 

T.M.N. 511 6011( I) I0 4011 4)1 I)11 5100 600 600 4011 400 

S.S.K. 3011 21111 51111 211f 211 4111) 21)(1 21) 41111 210 2111 410 2011 20D 400
Nichirvt, 1001 ;0 I(10 1I()(1 1 (111 111() 100 100 I100 ()I 200I21M 11( 

Toshoku 2111 (1111 3)111) I(u) 1001 2111 21111 210)0 200 201 20) 100 300 
K.(. 10)0 I011 2(110 ()0 I111) 201) 211()1 210 4110 300 200 500 300 200 500 
YuasI1111 1111 2(111 (111) 11111 1(01 1110 200 11( 100 2(0 1)0 100 200 
Ataka 101 100( 111 )10 2001 1 ()(1 200 10.0 I00 100 100 200(m) 1001 

N1sh111 111() 21111 (111 100 21111 100 1 2111) 200 - 201 300 100 400 
Other 1111 (101) I(10 111 211f) 100 100 200 - 300 

Iotal 5200 38111 9011) 3',11() 3711( 76010 47111 350(0 82001 69111) 37001 I10,600 67011 4600 11,300 

Source: Cj'ewriter's estiliate, hbi)ed In industor sources. 
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Source: Kasetsart University Bangkok, Thailand. 
 Amounts for 1972 supplied by C. Itoh & 
Co., Ltd.
Figure 3B-1. Corn Production in Thailand: 1949-73 (in thousands of metric 
tons) 

1. BOTadvised JFTA of the tentative quantity of each period's shipment seventy
five days prior to the start of each shipment period.

2. 	 The final quantity was determined by mutual consent between BOT and 
JFTA sixty days before the commencement of the shipping period involved. 

3. 	 The tentative and final quantities for a shipment period had to fall within 
limits determined during the annual negotiations. (See, for example, Table 
3B-5.) If, between March and June, BOT announced a tentative quantity for 
a shipment period less than the stated minimum for that period, it was mutu
ally agreed that the agreement was terminated as of the date of that shipment. 

Buyers, Sellers, and Contracts. When the quantity for a particular shipment
period had been agreed on, BOT furnished JFTA a list of registered exporters 



Table 3B-4. Volume of Thai Corn Exports by Destination: 1957-74 (in metric tons) 

Year Hong Kong Singapore Malaysia Kuwait Japcn Taiwan Othersa Total 

1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 

2,925 
3,879 

10,170 
11,327 
57,245 

104,300 
113,253 
111,325 

85,099 
80,597 
85,614 

140,378 
144,841 
112,078 
143,780 
119,978 
142,264 
127,292 

9,586 
14,880 
18,384 
35,601 
82,498 
97,551 
88,702 
88,063 
96,518 

165,676 
131,639 
186,826 
188,456 
109,706 
169,513 
225,959 
172,759 
283,071 

15,432 
14,471 
20,587 
24,865 
31,560 
50,596 
61,629 
64,883 
62,701 
82,515 
87,642 

135,903 
132,553 
92,798 
92,806 

107,962 
121,781 
100,704 

-
-
-
-
-
-
-
-
140 

1,525 
7,070 

10,525 
9,323 

16,802 
15,278 
9,665 

12,656 
-

36,393 
129,683 
189,185 
441,046 
338,346 
229,686 
453,414 
844,936 
559,749 
826,289 
670,797 
566,272 
486,68-6 
649,903 
925,277 
842,204 
490,380 
781,443 

-

-

-
2,052 

719 
-

9,911 
9,573 
8,990 

57.116 
143,993 
395,476 
450,498 
447,299 
322,098 
502,775 
311,247 
251,571 

1 

1 
103 
50 

54,697 
1,995

40,576 
28,152 
18,156 
47,838 
19,226 
22,819 

142,458
19,369 

204,709 
35,076 

143,553 
327,866 

64,337 

162,914 
238,429 
514,941 
569,131 
484,123
767,485 

1,146,932 
831,353 

1,261,556 
1,145,981 
1,558,198 
1,554,815
1.447,955 

1,873,461 
1,843,619 
1,394,643 
1,871,847 

. 

Q 

Cn 

. 

" 

-' 

" 

aincluding cornmeal. z. 

Source: For 1957-73: Department of Customs, Government of Thailand. For 1974: C. Itoh & Co., Ltd. 

Cb 
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Table 3B-5. Monthly Range of Corn Shipments from Thailand to Japan
Called for by 1974 Corn Agreement (in metric tons) 

Noviember-December 1974 
Each Month's Minimum: 140,000

Maximum: 160,000 

January-February1975 
Mnnimum: 130,000
Maximum: 160,000 

March 19 75 

Minimum: 90,000 
Maximum: 140,000 

April 1975 
Minimum: 80,000 
Maximum: 130,000 

May 1975 
Minimum: 60,000 
Maximum: 100,000 

June 1975 
Minimum: 60,000 
Maximum: 70,000 

Scurce: Agreement on Maize Trade Between Thailandand Japanfor the 1974-1975 Season. 

who had received export allocation from Thai regulatory authorities. JFTA 
members were free to contract with any registered exporter within the limit of 
each exporter's allocation within ten days following receipt of the list. JFTA 
furnished BOT with details of such contracts within five days following expira
tion of the ten-day period. If JFTA members were unable to conclude contracts 
up to the quantity agreed on, JFTA informed BOT of the problem. Within five 
days, BOT had to furnish JFTA a list of alternative Thai exporters with whom 
JFTA members could conclude contracts to cover the remainder of the pur
chase. JFTA members were then required to conclude contracts with Thai 
exporters within five days. 

Pricing. Since price of Thai1964, the corn for export to Japan had been 
based on the price of U.S. #2 yellow corn on the Chicago Board of Trade, plus
the f.o.b. premium over the Chicago futures price for transportation and loading
aboard ship at U.S. Gulf ports. Determination of the U.S. base price was accom
plished as follows: 

I. Price selection dates were established for each shipment period (see Table 3B
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Table 3B-6. Relation of Shipment Periods, Price Selection Periods, Price-
Fixing Days, and Chicago Futures Market Options for #2 Yellow Corn 

Shipment Period Price-Selection Period 	 Price.Fixing DaY 

Scpteiuber 1974 3 July - I August 2 August 
October 1974 2 August - 31 August 1 September 
November 1974 2 September - I October 2 October 
December 1974 2 October - 31 October I November 
January 1975 2 November - 1 December 2 December 
February 1975 3 December - 1 January 2 January 
March 1975 31 December - 29 January 30 January 
April 1975 31 January - I March 2 March 
May 1975 2 March - 31 March 1 April 
June 1975 2 April - I May 2 May 

Chicago Futures Market 

Shipment Period 	 Corn Contract 

September 	 September 

October
 
November December
 
December
 

January
 
February March
 
March 

April } 	 May
May 

Junle 	 July 

Source: The Corn Industryv of Tailand, Unpublished Manuscript of the Southeast ,Asian Re
search Center for Graduate Study in Agriculture in cooperation with the IHarvard Business 
School Project, Agribusiness Managemoent Jr Dlveloping Countries. Reproduced with per
nission. 

6). The price of the corn to be exported during any shipment period was 
determined in a neeting between JFTA and BOT on the price-fixing day for 
that period. 

2. Tihe price of U.S. -2 yellow corn to be used as the basis for calctlating the 
Thai price was the average of' the Chicago futures closing qttotations during 
the thirty days preceding the price-fixing date for Ih,;t pe iod. I: 1,:id been 
agreed, however, that the three highest and three lowest quotations within 
these thirty days would be cxclttded frot calctlation of the averages. 

3. 	The Chicago futures option used for determining tle price for each ship
tnent period was the nearest contract to that period (again, see Table 3B-6). 
Table 313-7 shows a sample calculation of the U.S. corn price. 

For the same shipment period, the f.o.b. pretnittt at U.S. Gulf ports to be added 
to the calculated price of z2 yellow corn was determined in similar fashion, as 
follows: 
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1. On the same days on which closing futures quotations were selected for U.S. 
#2 yellow corn, two quotations of the f.o.b. premium at U.S. Gulf ports were 
obtained. JFTA had the right to select the two iowest f.o.b, premium quota
tions from amiong those quoted by Continental Overseas Corporation, Bunge 
Far East Agencies. Louis Dreyfus & Company (overseas) Ltd., Tradax (Japan) 
Ltd., and Cook & Company Far East Agencies, Inc. 

2. On the price-fixing date for a shipment period, all of the f.o.b, premiums so 
obtained were averaged to obtain the f.o.b. premium for that period. 

3. 	In case there was a difference in the f.o.b, premium quotations for U.S. #2 
yellow and U.S. --3 yellow corn of more than seven cents per bushel, both 
JFTA and 1OT agreed that Ihe prenium of' U.S. :-3 yellow corn with amaxi
mu ut premium of seven cents per bushel would be used. 

4. 	The average I'.o.b. premium for the shipment period was added to the comn
modity cost of corn (calculated as described above) to determine the f.o.b. 
U.S. Gulf port price. 

(Table 311-8 contains examples of the calculation of the f.o.b. U.S. Gulf port 

Table 3B-7. Calculation of U.S. Corn Price for October 1974 Shipment 
Period 

Chicago Futures Quotations for 2 Yellow Corn (in cents per bushel): 

August 2 347.00 	 (347.00) 
5 338-340 (339.00) 
6 349 (349.00) 
7 359 (359.00) 
8 358-356 (357.00) 
9 347 (347.00) 

12 337 (337.00) 
13 347 (347.00) 
14 357 (357.00)
15 351-352 (351.50) 
16 361 1/2 (361.50)
19 357-359 (358.00) 
20 348 (348.00) 
21 347-346 (346.50) 
22 356 1/2 (356.50) 
23 363-362 (362.50) 
26 352 1/2 (352.50) 
27 344-343 (343.50) 
28 348 1/2-350 (349.25) 
29 343-344 (343.50) 
30 341-343 1/2 (342.25) 

Average: U.S. S3.5022 per bushel. 

In calculating the average price, the three higehest quotations (August 23. 16. ;ind 7) and 
three towest (Augutm 12. 5. and 30) were Ieteted. as reqt:ired by the agreentent. 
Source: Japan Feed Trade Association. 
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Table 3B-8. Calculation of f.o.b. Premium at U.S. Gulf Ports for October 
1974 Shipment Period (in U.S. cents per bushel) 

- Dreyfs Applicable Price 

#2 #3 (#2 basis) 

F.o.b. Premium per Bushel:
 

August 2 (High) 33 23 29.00
 
(Low) 31 21
 

5 (High) 33 23 29.00
 
(Low) 31 21
 

6 (High) 33 23 29.00
 
(Low) 31 21
 

7 (High) 33 23 29.00
 
(Low) 31 21
 

8 (High) 33 23 29.00
 
(Low) 31 21
 

9 (High) 33 23 29.00
 
(Low) 31 21
 

12 (High) 43 33 39.00
 
(Low) 41 31
 

13 (High) 43 33 39.00
 
(Low) 41 31 

14 (High) 43 33 39.00 
(Low) 41 31
 

15 (High) 33 23 30.00 
(Low) 33 23 

16 (ligh) 33 23 29.50 
(Low) 32 22
 

19 (High) 33 23 29.50 
(Low) 32 22 

20 (High) 33 23 29.50 
(Low) 32 22 

21 (High) 33 23 29.50 
(Low) 32 22
 

22 (High) 33 23 29.50 
(Low) 32 22 

23 (High) 33 23 29.50 
(Low) 32 22 

26 31 21 28.00 
27 31 21 28.00 
28 31 21 28.00 
29 31 21 28.00 
30 31 21 28.00 

Average: U.S. $0.3027 per bushel 

The quotations of August 5. 7, 12, 16. 23, and 30 are not applicable. Quotations were 
available from one compan only (Dreyfus) for #2 yellow corn. Note that the f.o.b. pre
nmium for st2 yellow corn was consistently more than U.S. $0.07 over that for z3 yellow 
corn. 
Source: Japan Feed Trade Association. 
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Table 3B-9. Sample Calculation of Freight Rate from U.S. Gulf Ports to 
Japan: October 1974 

Rate per Metric Ton 
Date Ship (inU.S. dollars) 

August 2 Mosberg 16.73
 
6 Roald Jarl 17.81
 

15 Myron 21.4 I
 
15 Rosenj'ld 16.73 
15 Mediolanutn 16.73 
17 Blue Master 18.70 
24 Mi/to Mart 19.19 
28 Federal Nagara 19.19 

Average: 18.3123 

Note: The freight rate Cinpl oy ed in tihe prici.ig fortnula was the average of all single voyage 
rates for heavy grains, sorgtiuns, and soybeans reported in the Reuters Freight Report dur
ing the price-fixing period. Rates identified specifically in rel:tion to wheat and barley were 
excluded. If two or mlore rates were qLoted for onie voyage, the average was taken. If rates 
wei. unavailable or not quoted siniltrty ito these terms, the freight rate used in the previous 
shipItle t period was :ip)j)1itd. 
Source: Japan Feed Trade Association. 

prernium for corn for a specific shipment period.) This figure was then employed 
in the pricing formula defined in the agreement oi ntaize trade. 

Thai Pricing Fornula. The formula for calculating the price of Thai corn to 
lapanese buyers f.o.b. Bangkok was as follows: 

average futures price for =2 yellow corn in Chicago (dletrmined as described 
above) 

plus 
average U.S. Gulf port f.o.b. pretniium for =2 yellow corn (determined as de

scribed above) 

phis 
freight from U.S. Gulf ports to Japan at prevailing rates (calculated as shown in 

Table 3B-0) 

plus 
U.S. I'utntigation fee of tetl cents per ttetric foti 

freight frot Bangkok to hapan at prevailing rates 
hess 

allowattce for shrinkage of 0.53485 percent 
less 

U.S. inspection fees of thirty cetIs per melric toit 
('tutls 

f.o.b. Bangkok stowed in hulk price per tetric toil of Thai corn. 

http:prici.ig
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Table 3B-10. Calculation of Corn Price for October 1974 Shipment (in U.S. 
dollars) 

A. Corn futures price per bushel (froi Table 313-7) 3.5022 
11.U.S. Gulf f.o.b. preniun per bushel (from Table 31 .8) .3027 

f.o.b. U.S. Gulf price per bushel: 	 3.8049 

f.o.b. U.S. Gulf price per metric ton: a 	 149.7913 
C. Gulf Japan Freight (from Table 313-9) 	 18.3123 

C.and F. Japan) price per metric ton: 168.1036 
I). Fumigation fee per metric ton: .10 

168.2036 

I. 	Less: Bangkok to Japan freight:C S20 per metric ton 
Inspection fee = $0.30 per metric ton 
Shortage (0.53485%) = $0.8991 per metric ton 21.1991 

F. Total: 	 147.0045 per metric ton 

Bangkok stowed in bulk: 	 147.00 per metric ton 

aOne metric ton equals 39.368 bushels. 
bc. and F. Japan means tile unloaded price of corn in Japan consisting of coinmodity cost 

and freight.
CThe freight rate from Bangkok to Japan for use in the pricing ftrmiula was negotiated at 
regular intervals during tihe life of each annual agreeient between IIOT and JFTA, based on 
prevailing freight rates. [lie figure shown in this exhibit was negotiated for the Septeiber
)ecember 1974 periods. 

Source: Japan Feed Trade Associition. 

Table 313.10 summarizes the calculations made under this formula. 

Alternate Pricing Arrangements. If, during a price-fixing period, the U.S. 

government annottnced export restrictions on corn to Japan that reduced by 15 

percent or more the outstanding quantity contracted for shipment, an altei na

tive price for Thai corn would be applied in the corresponding shipping month. 

It would be set as follows: 

1. The alternative price would be the last Thai price fixed before imposition of 

U.S. export restrictions. 
2. 	In case the alternative price had to be applied for more than one shipping 

month, the consecutive alternative prices would be: 

* 	Second tuonth: the last price fixed before U.S. export restriction, plus 

15 percent 
* Third 	 inonth: the last price fixed before U.S. export restriction, plus 

20 percent 
* 	Fourth tuonth: to be negotiated. 

When the United States lifted the export restrictions, normal price-fixing pro
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cedures would be employed for the corresponding shipping month. However, if 
announcement of tile end of restrictions left fewer than tell trading days in that 
month on the Chicago futures market, the average price for tell business days
starting from the date of the announcenen t would be used as the basis for pric
ing in the corresponding shipping month. 

In the event of unforeseen circumstances that made the shipment of U.S. 
corn to Japan impossible for more than sixteen days during the price-fixing
period, an alternative price to be applied during the corresponding shipping 
month would be calculated in one of two ways: 

I. 	 If the quantity purchased from other countries during the price-fixing period 
was more than 50.000 metric tons, the alternative price would be calculated 
by averaging two prices: 
Stihe price fixed for Thai corn (C. F. 2and Japan) in the previous pricing 

period under the normal pricing formula 
Stile weighted average of the C. and F. Japan price of the other corn for the 

corresponding shipping month purchased during the pricing period in 
question 

* 	the average of these two prices would be converted to f.o.b. Bangkok basis 
by deducting freight for Bangkok to Japan and inspection fees from the 
average C. and F. Japan price. 

2. 	If the quantity purchased from other countries did not reach 50,000 metric 
tons, the alternative price would be the price fixed for Thai maize in the 
previous pricing period under the normal pricing formula plus U.S. $2.50 per
metric ton, which would be increased by U.S. $2.50 per metric ton for each 
additional month tile alternative price was applied for more than two consec
utive pricing periods. 

The right to invoke tire alternative price was vested in BOT, but 130T had to de
clire to JFTA its intention to do so for a specific shipping period at both the
 
tentative quantity-fixing (late and the final quantity-fixing date. JFTA, in turn,

had the right to reduce the tentative quantity to the minimum for that shipment
 
period.
 

Export Regulation. At tile request of BOT, the )epartment of Foreign
Tradc issued export permits only to exporters designated by BOT who had con
cluded contracts under this agreement with members of JFTA. Also, at 	 the 
request of BOT, the Department of Foreign Trade did not issue export permits 
to Thai corn exporters who had, directly or indirectly, sold or agreed to sell corn 
to members ofIFTA at prices othe, than those agreed upon by JFTA and BOT. 

Breach of Contract. If an exporter committed a breach of contract that 
caused dariage to a Japanese importer and then ignored the claim against such 
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damage made by the Japanese importer, tile importer could submit the claim 
with supporting written evidence through JFTA to BOT. Upon receipt of suffi
cient evidence of default, BOT assumed responsibility and brought pressure to 
bear on the exporter. 

When an importing member of JFTA committed a breach of contract-not 
opening a letter of credit within the specified time or sending ships to load the 
cargo as scheduled and refusing to pay the exporter's losses, for example-JFTA 
was similarly responsible. Claims with supporting written evidence were to be 
submitted to JFTA through BOT. 

Breaches of contract had been infrequent undcr the agreement. In fact, one 
of the reasons for establishing it originally was to reduce the number of broken 
contracts occurring in the absence of any agreement. 

The 1975 Negotiations 
As the 1975 renegotiation of the Japan-Thailand agreement approached, 

management of Itoh's Feed Materials Department were considering proposing 
several changes in the agreement. These changes generally concerned pricing and 
scheduling of shipments to Japan. 

The first proposal would substitute a point-selection method for determining 
the price of Thai corn for the existing method in which closing prices over thirty 
separate days were averaged. F.o.b. premiums could also be determined in this 
way, rather than averaging the quotes of four grain-trading firns on different 
days. The point-selection method would make management of the agreement 
simpler, bring the process of pricing Thai corn more into line with methods used 
elsewhere, and give Itoh an opportunity to employ its international information 
network and experienced commodity analysts to obtain a lower price. Itoh 
management was not optimistic, however, that this change would be acceptable 
to BOT. 

The second change the Itoh management was considering involved grading 
and pricing. Japanese feed millers usually desired corn equivalent to U.S. #3 
rather than #2 because it was cheaper (see Table 3B-1I1) and satisfactory for 
their requirements.3 Japanese importers, however, were paying the price of #2 
corn to their Thai suppliers. Although BOT asserted that the corn exported from 
Thailand satisfied the specifications of #2 corn, some Japanese importers 
questioned the validity of this assertion. Others overlooked it, feeling that it was 
a small price to pay for the convenience of having a major supplier much closer 
than the United States. Itoh management felt that the issue was worth pursuing 
because it could mean a reduction in the cost of Thai corn to Japanese buyers. 

Finally, Itoh management was considering a recommendation that the size 
of monthly corn shipments be fixed at the time of the agreement's negotiation
or at least further in advance of the shipment month than currently. Sometimes 
under the existing arringement the "tentative amounts" for export announced 
by BOT were significantly less than Japanese importers had hoped, and the 



____ 

Cb 

Table 3B-11. Quality Differentials and Corresponding Discounts for U.S. #3 Yellow Corn Relative to U.S. #2 Yellow Corn, 
by Quality Characteristics 

____Cb 

Discount to #2 " Yellow Corn Price 
Characteristic #2 Yellow Corn z3 Yellow Corn for i3Corn Pi 

I. Moisture content 15.5% maximum 	 17.5% maximum S0.05-0.10 per bushel lb 

2. Test weight 54 pounds per bushel minimum 52 pounds per bushel mii.imum $0.01-0.02 per bushel " 3. Damage 5% maximum 	 7% maximum 50.01-0.02 per bushel z 
4. 	Cracked kernels and 

foreign matter 3% maximum 4% maximum 	 SO.01-0.02 per bushel 

$0.08-0.15 per bushel . 
Source: Interview with C. Itoh management. 

http:0.08-0.15
http:SO.01-0.02
http:50.01-0.02
http:0.01-0.02
http:S0.05-0.10
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timing of the announcement did not allow them time to obtain other supplies. 
Fixing the amounts further in advance would reduce uncertainty for Japanese 

importers. Itoh management was not certain, however, that the corn production 

and marketing system in Thailand was coordinated enough to regularly meet a 

schedule set several months in advance, but felt that perhaps their company 

could provide some assistance in this regard. 

Itoh felt that these issues were of primary importance if any changes to the 

corn agreement were to be considered. They felt they should devise a plan for 

testing the support for such proposals among Japanese corn buyers and then 

submit them to BOT. 

Summary of Relevance 
In the C. Itoh case the Japanese were encouraged by Thailand to provide a 

guaranteed corn export market so that increased productivity in Thailand would 

be assured of an export market during the world corn surplus from 1960 to 

1972. The cooperation of the Thai Board of Trade and the Japanese Feed Trade 

Association and the penalties for default backed by both organizations and their 

respective governments produced sanctity of the contracts that, in turn, rein

forced the assured markets for Thailand producers i(ld exporters and an assured 

source of supply for Japan and its feedgrain users. After 1972, when corn sup

plies became less plentiftul, Thailand developed additional markets. Japan at the 

same time desired Thailand corn shipments not only as an alternative source of 

supply but as a means of' improving the balance of trade with Japan, which was 

embarrassingly one-sided. 

Although the 1975 contract difficulties seemed significant, provisions re

niiained unchanged as of' 1978. Ilowever, new factors developed as the assured 

Japanese market en1couraged the development of all internal corn handling 

system in Thailand-with better storage facilities, domestic grading, and pricing 

procedures. The newly developed internal Thailand domestic market encouraged 

contract defaults. For example, if adverse weather conditions reduced local 

production and the resultant local prices rose more rapidly than "world corn 

prices." these higher local price could nrore than offset any price penalties for 

breaking the international contracts. Thus, the very success of the Thai-Japanese 

corn export agreement resulted in a stronger Tbai (oniestic market, as we shall 

note iiore fully in Chapter 5. There is no doubt that the Thai-Japanese corn 

agreement provided market access and stimulation to the local Thai corn system. 

The success of the agreement may eventually lead to local (dmesticcompetition 

that lessens the dependence of Thailand on the agreement, which may encourage 

Japan to look for additional sources and additional agreements with other devel
oping corn sVstenIrs such as Brazil. 

The main significance of tile Thai-Japanese corn agreenuent is that its exis

tence over seventeen years has encouraged both the commercial and subsistence 

production of corn in Thailand. The agreement has been flexible enough to meet 



132 AgribusinessManagement for Developing Coun tries 

both the internal agricultural development p)lans of Thailand and the commercial 
and sinall-farm corn participants' needs. At the same time, it has well served the 
food policy of Japan and the many participants of that corn system. It has made 
effective use of the U.S. corn futures market as a fair transfer price mechanism 
and has served as a bridge for other institutions and arrangements to help tile 
small corn farmer in Thailand, such as the direct cooperative-to-cooperative 
arrangements of Zen-Noh. It is one model that is transferable to other countries 
as noted in Japan's relationship with other developing corn economies. 

NOTES 

1. JFTA comsisted of Japan's major feed grain immporters. 
2. "C. ant I. Japan' means tlte unloaded p rice of corn in Japan, consisting of 

commodity cost and freight. 
3. All coum modities, including corn, are )roduced in varying degrees of 

quality. Quality differentials are reflected in price. Quality grading is based un 
tile existence, or lack, of specific characteristics. Grading of corn is based on 
moisture content, color, existence of foreign miatter in a sainple, and certain 
other characteristics. U.S. -2 yellow corn is the standard grade traded in U.S. 
futures markets. Other grades of lesser quality sell at varying discounts to m2 
yellow. 
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APPENDIX C
 
MITSUI & COMPANY*
 

In mid-1975, the general manager of Mitsui & Company's Planning 
Department was considering the future of his firm's involvement in a joint agri
cultural venture in Indonesia. The venture, P. T. Mitsugoro, had been established 
in 1969 with the Indonesian firm P. T. Kosgoro for the purpose of producing 
corn and other commodities for the local and export markets. The venture had 
encountered serious operating problems and had not been financial success.a 
Mitsui management therefore felt that continued involvement had to be weighed 
carefully against the firm's need to develop effective agricultural cooperation 
and coordination methods in Southeast Asia and its desire to do so through 
private enterprise. 

Background of Mitsui & Company 
was 

It was representative of Japan's general trading firms, and as such it was highly 
diversified, mltinational, and multifunctional. It was involved in trading, manu
facture and distribution. finance, joint ventures, resource development, develop
ment and application of new technology, leasing, production of forest products, 
and service industries. 

The significance of Mitsui and similar firms in Japan's trade relations is 
demonstrated by Table 3C-1 ,which shows that Mitsui recently accounted for 

Mitsui & Company the oldest of the major Japanese trading companies. 

over 10 percent of Japan's exports and 12 percent of its imports. Mitsui's 
importance as a supplier of a variety of basic products (which it either mani
factured or purchased from other companies) is shown in Table 3C-2. Like other 
large Japanese trading firms, Mitsui offered a variety of financial services to its 
suppliers and customers, including advances on purchase contracts and credit on 
sales contracts. Because the company obtained substantial bank credit for these 
activities, and because Japanese firms operate with relatively small amounts of 
equity capital, debt was an important part o Mitsui's capital structure, as shown 
in Table 3C-3. 

Joint ventures were an important aspect of Mitsui's business strategy. In 
1974, it was involved in 400 such ventures, half of them in Japan and the re
mainder elsewhere. Close to 100 of tihe overseas joint ventures were established 
for the purpose of development and import of raw materials. These projects 
involved metals, fuels, lumber, grains, and other commod'ities and had required 

*This case was prepared by Richard C. McGinity, Research Associate, under the supervi
sion of Professor R. A. (Goldberg,as tihe bai tor class discussion rather than to illustraJe 
either efTective or inefteciive iandling ot an admtinistrative situation. 

Copyright ©by the President ind Fellows of llarvard College
Distributed by the Itercollegiate Case Clearing IHouse. Soldiers Iheld, Boston. INIA. 

02163. All rights reserved to the contributors. Printed in the U.S.A. 
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Table 3C-1. Significance of Major Trading Companies in the Foreign Trade 
of Japan: 1973 (in millions of U.S. dollars; shares as a percentage) 

lxports Imports Tota! 

(shares) (shares) (shares) 

Mitsui 3,909 10.2 5,290 12.2 9,199 I 
Mitsubishi 3,841 10.1 6,213 14.4 10,053 12.3 
Marubeni 2,862 7.5 3,091 7.1 5,953 7.3 
C.Itoh 2,292 6.0 3,420 7.9 5,712 7.0 
Sumitomo Shoji 2,075 5.4 2,124 4.9 4,199 5.1 
Nissho-lwai 1,867 4.9 2,796 6.4 4,664 5.7 
Toyo Menka 1,021 2.7 1,193 2.7 2,214 2.7 
Nichimen 844 2.2 1,613 3.7 2,457 3.0 
Kanmeatsu Gosho 805 2.1 1.121 2.6 1,926 2.4 
Ataka 611 1.6 993 2.3 1,604 2.0 

Total 20.127 52.7 27,853 64.2 47,980 58.2 
Japan Total 38,176 100.0 43,398 100.0 81,574 100.0 

Source: Mitsui & Co. 

investments and loans of about SI billion. Mitsui continually sought inforulation 
ol new technology and searched for new applications for it. Paralleling this 
effort was the company's emphasis on "future-oriented" projects such as leisure 
industries, regional development, and ocean-resource use. Given the breadth of 
its perspective and involvement, Mitsti justifiably considered itself a coordinator 
of industries, markets, resources, and capabilities. 

Perhaps the best indicator of the scale of Mitsui's operations is its income 
statement (Table 3C-4). Its 1074 sales of 7.6 trillion yen were equivalent to 
about U.S. S27 billion, and the firm had over 13.000 employees. Table 3C-5 
is a funds flow analysis for 1973 and 1074. The company's rapid growth since 
1965 is summarized in Table 3C-6. 

Mitsui's Role in Japanese Agribusiness 
Companies wilhin the Mitsui group were major competitors in Japanese 

agribusiness. Mitsui Toatsu Chemicals was the leading Japanose producer of urea, 
all important nitrogenous fertilizer: it held 30 percent of' the Japanese market 
for that product. Nippon Flour Mills was the second-ranking wheat miller in 
Japan, with over 20 percent of the market for wheat flour. Another Mitsui 
subsidiary owned the largest Japanese sugar refining operation, accoumnting for 
about 25 percent of the total domestic capacity. Nlitsui owned 28,000 hectares 
of forest land, and Ohi Paper, a member of' the Mitsui group, was the leading 
paper producer in Japan. with about 16 percent of the market. 

Given tile relatively low rate of food self-sufficiency in,Japan- about 52 per
cent. according to 1973 estimates of' tile Ministry of Agriculture and Forestry



Table 3C-2. Breakdown of Mitsui Sales: 1969-73 (in millions of U.S. dollars) 

1969 1970 

Fiscal Year 

1971 1972 1973 %3 

(per-
centage) 

(per-
centage) 

(per-
centage) 

(per-
cen tage) 

(per-
centage) 

Growth Rate 
(1969=100) z 

Iron and Steel 
Foodstuffs 
Chemicals 
Machinery 
Textiles 
Nonferrous Metals 
Other 

Total 

2,456 
1,279 
1,191 
1.199 

793 
949 

1,187 

9,054 

27 
14 
13 
13 

9 
11 
13 

100 

3,430 
1,539 
1,461 
1,572 

966 
1,274 
1,586 

11,828 

29 
13 
12 
13 

8 
11 
14 

100 

3,292 
1,844 
1,564 
1,826 
1.129 
1,122 
2,000 

12,777 

26 
14 
12 
14 
9 
9 

16 

100 

3,248 
1,996 
1,688 
1,979 
1,328 
1,140 
2,479 

13,858 

24 
14 
14 
12 
10 

8 
18 

100 

4,491 
2,624 
2,! 92 
2,246 
1,801 
1,689 
2,$ 97 

18,040 

25 
15 
12 
12 
10 

o 
17 

100 

183 
205 
184 
187 
227 
178 
252 

19" 

Source: Mitsui & Co. C. 

Cb 
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Sheets: 1973-74 (in milTable 3C-3. Mitsui & Co.: Consolidated Balance 
lions of yen; years ending September 30) 

Current Assets: 
Cash 

Time deposits 

Marketable securities-at lower of cost or market 

Receivables -Trade
 

Notes and loans 

Accounts 

Associated companies 

Allowance for doubtful receivables 

Unearned interest and commissions 


Inventories 
Advance payments to suppliers 

Prepayments, etc. 

Deferred income taxes 


Total current assets 

Investments and Noncurrent Receivables:
 
Investments in and advances to unconsolidated
 

subsidiaries and associated companies 

Other investments
 

Securities-at cost, less allowance for impairment

in value 


Sundry-at cost 

Noncurrent notes, loans, and accounts receivable-


Trade, less unearned interest 

Property leased to others-at cost, less accumulated
 

depreciation:

1974, Y1,897 million-$6,656 thousand; 1973,


662 million-$9,340 thousand 


Total investments and noncurrent receivables 

Property and Equipment-Principally at cost 
Land, land improvements, and timberlands 
Buildings, including leasehold improvenents
Equipment and fixtures 
Ships 
Projects in progress 

Total 

Less accumulated depreciation 


Property and equipment-net 

Miscellaneous Assets (less amortization) 

Total 

Note: One U.S. dollar approximately equals 280 yen. 
Source: Mitsui & Co., Annual Report. 

1974 

100,088 
167,860 
23,440 

924,718 
974,399 
229,730 
(34,738) 
(14,987) 
344,630 
202,487 
63,427 
4,852 

2,985,906 

218,303 

133,683 
64,719 

383,161 

5,362 

805,228 

56,797 
69,490 
67,615 

2,725 
9,925 

206,552 
46,306 

160,246 

29,359 

3,980,739 

1973 

55,419 
205,571 
37,874 

757,362 
732,202 
150,165 
(25,666 

(8,288 
213,585 
130,683 
62,172 
3,271 

2,314,350 

146,949 

113,444 
117,254 

335,428 

5,174 

718,249 

43,324 
54,295 
55,497 

2,882 
12,998 

168,996 
34,169 

134,827 

23,746 

3,191,172 
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Current Liabilities: 
Short-term bank loans 
Current maturities of long-term debt 
Notes and acceptances-Trade 
Accounts payable-Trade 
Notes and accounts payable-associated companies 
Accrued expenses: 

Income taxes 

Interest 

Other 


Advances under incomplete transactions 

Deposits 


Total current liabilities 

Liability for Severance Indemnities and Accrued 
Pension Costs 

Long-term Debt, Less Current Maturities 

Minority Interests 

Deferred Income Taxes-Noncurrent 

Deferred Foreign Currency Exchange Gains 

Shareholders' Equity: 
Common stock, v 50 par-authorized, 1,700,000,000 

shares; issued and outstanding: 1974-665,775,847 
shares; 1973-520,230,136 shares 

Capital surplus 

Special surplus 

Retained earnings
 

Appropriated for legal reserve 

Appropriated for sundry reserves 

Unappropriated 


Total shareholders' equity 

Comiiments and Contingent Liabilities 

fotal 

1974 1973 

858,131 683,467 
153,521 102,157 

1,070,879 907,726 
506,461 421,233 
107,787 66,636 

16,720 9,479 
19,206 11,603 
29,893 22,648 

113,413 77,738 
38,673 25,429 

2,914,684 2,328,116 

16,899 12,871 

861,302 705,457 

3,669 2,966 

20,555 12,853 

4,140 

33,289 26,012 
26,927 30,600 

1,620 1,620 

4,557 3,916 
26,955 23,625 
66,142 43,136 

159,490 128,909 

3,980,739 3,191,172 
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Table 3C-4. Mitsui & Co.: Statement of Consolidated Income, 
millions of yen; years ending September 30) 

1974 

Revenues
 
Gross trading profit


Net sales 7,622,960Cost of sales (7,346,035)Sales commissions 7,308 
Total 284,233Rent and warehousing income 5,424 
Total 289,657 

Expenses
Selling, general, and administrative 141,538
Interest expense (net of interest income: 1974,


-4132,185 million-S463,807 thousand; 1973,
- 103,396 million-S362,793 thousand) 83,609Provision for doubtful receivables 10,884 
Total 236,031 


Operating Income 
 53,626 

Other Income (Expense):


Dividends 
5,347Loss on investments in securities-net (3,730)Sundry-net 
4,407 

Other income -net 6,024 
Income before Income Taxes and Equity in Earnings 59,650 
Provision for Income Taxes

Current 
31,311Deferred 2,966 

Total 34,277 
Income before Equity in Earnings 25,373Equity in Earnings of Unconsolidated Subsidiaries and 

Associated Companies-Net (less applicable income
taxes) 

5,738
Net Income 

31,111 

Note: One U.S. dollar ipprcximately equals 280 yen.
Source: Mitsui & Co., .AlnnualReport. 

1973-74 (i 

1973 

5,141,454 
(4,968,989) 

5,980 

178,445 
3,811 

182,256 

117,896 

33,358 
5,992 

147,23t 

35,020 

3,836 
(1,329) 
2,350 

4,857 

39,877 

18,973 
1,206 

20,179 

19,698 

2.051 

21,749 
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Table 3C-5. Mitsui & Co.: Statement of Changes in Consolidated Financial 
Position, 1973-74 (in millions of yen; years ending September 30) 

Source of Funds 
From operations:
 

Net income 

Charges (credits) to operations not requiring
 

funds:
 
Depreciation 

Deferred income taxes-noncurrent 

Other 


Total from operations 

Proceeds from sales of leased property and
 

property and equipment 

Inct, rence of long-term debt 

Issuai ce of common stock 


Total 

Application of Funds 
Increase in investments 
Increase in noncurrent notes. loans, and 

accounts receivable 

Additions to leased property and property
 

and equipment 

Reduction of long-term debt 

Payment of cash dividends 

Other-net 


Total 

Increase in Working Capital 

Increase (Decrease) in Components of Working 
Capital: 

Current assets: 
Cash, time deposits, and marketable securities 
Trade receivables 
Inventories 
Other current assets 

Total 

Current liabilities:
 
Bank loans and current maturities of long

term debt 

Trade payables 

Other current liabilities 


Total 

Increase in Working Capital 

Note: One U.S. dollar approximately equals 280 yen. 
Source: Mitsui & Co., Annual Report. 

1974 1973 

31,111 21,749 

11,378 10,153 
7,702 5,119 

(2,205) 1,981 

47,986 39,002 

4,817 4,395 
445,809 276,150 

3,604 28,073 

502,216 347,620 

33,108 32,959 

47,733 22,998 

41,129 31,232 
289,964 222,820 

4,134 3,427 
1,160 7,642 

417,228 321,078 

84,988 26,542 

(7,476) (38,374) 
473,347 464,935 
131,045 48,190 
74,640 21,656 

671,556 496,407 

226,028 91,600 
289,532 352,631 
71,008 25,634 

586,568 469,865 

84,988 26,542 



1965 

Table 3C-6. Mitsui & Co.: Consolidated Ten-Year Comparison, 1965-74 (in millions of U.S. dollars; years ending Sep- -tember 30) 

1974 1973 1972 1971 1970 1969 1968 1967 1966 

Net SalesDomestic 14,488 10.430 8,073 6,992 6,401 4,880 3,887Import 3,461 2,798 2,3906,097 3.716 2,668 2,776 2,928 2,224 1,850 1,703Export 1,240 1,0364,302 2,799 2,448 2,428 2,100 1,609 1,316Offshore 1,197 1,090 9391,860 1.095 669 581 399 341 308 260 212 196
Total 26,747 18,040 13.858 12,777 11,828 9,054 7,361 6,621 5,340 4,561
 

Income before Extraordinary Items 109.2 76.3 
 62.0 53.1 50.2 29.2 22.6 17.3 9.6 9.1 
Extraordinary Items, net of -,

applicable income taxes (24.9) (4.4) 
Net Income 109.2 76.3 62.0 28.2 50.2 29.2 22.6 12.9 9.6 9.1 Cb 
Cash Dividends Paid 14.5 12.0 11.2 10.9 8.4 6.7 6.7 6.6 6.5 6.5 " Common StockShare Outstanding (in thousands) 665,776 520,230 462,552 452,030 442.537 274,353 273,392 272,042 266,177 266,177Number of Shareholders 68,720 59.857 58,568 79.683 85,086 70.292 62,716 65,833 64,160 63,453Total Assets 13.968 11.197 9.176 7,651 6.210 4,713 3,566Shareholder's Equity 2,930 2,521 2,280560 452 290 233 211 134 110 90 83 80 i"Per 20 Shares of Common Stock (B) n 

Assuming no dilution:Income before Extraordinary Items 3.29 2.41 2.15 1.89 1.85 1.24 0.96 0.74 G.42 0.40Net Income 3.29 2.41 2.15 1.00 1.85 
Assuming full dilution (C); 

1.24 0.96 0.55 0.42 0.40
 
Income before Extraordinary Items 3.20 2.31 2.11 
 1.82 1.75 1.12 0.93 0.72Net Income 0.41 0.393.20 2.31 2.11 0.98 1.75 1.12 0.93 0.54Cash Dividends Applicable tc the Year 0.49 0.39 

0.41 0.39
0.39 0.39 0.38 0.29 0.28 0.28 0.28 0.28 

Note: One U.S. dollar approximately equals 280 yen. 
Source: Mitsui & Co., Annual Reports. 

C 
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one of Mitsui's most vital functions was that of food importing. Mitsui and 
closely affiliated companies accounted for about 24 percent of corn imports 
to Japan and about II percent of its milo imports (Table 3C-7). These feedgrain 
imports were raw materials needed to produce Japan's steadily growing livestock 
feed output. To inventory these imports, the Mitsui group owned about 17 per
cent of the elevator capacity in Japan, as shown in Table 3C-8. 

Consistent with the Japanese government's policy of enlarging the sources of 
the country's food imports, Mitsui had sought to invest in food-commodity
production ventures in various countries. The Mitsugoro venture in Japan was 
one of its first efforts. 

The Mitsugoro Joint Venture 
P.T. Mitsugoro was a joint venture formed by Mitsui and P.T. Kosgoro of 

Djakarta for the purpose of agricultural development in Linmpung, South 

Sumatra (see Figure 3C-1 ). The project received strong encouragement from the 
Indonesian government: the president of Indonesia and five of his cabinet meni
bers attended its dedication in April 1969. Paid-in capital was SI .5 million, and 
Mitsui owned 51 percent of the stock. The venture had five main goals, reflect
ing the interests of the participants and their respective governments: 

1. creation of a model for private-sector agricultu ral cooperation between Japan 
and developing countries on a basis profitable to both sides 

2. 	improvement in the income and standard of living of rural populations in 
developing countries by encouraging increased production through guaranteed 
purchases of corn at international prices 

3. 	development of new sources of corn imports for Japan, and of foreign ex
change earnings for Indonesia, so as to encourage bilateral trade 

4. 	 promotion of transmigration from densely populated Java to less densely 
populated Sumatra, a major goal of the Indonesian government 

5. promotion of economic cooperation with developing countries on the part of 
the Japanese government. 

The project was situated in a province that was densely populated (2.4 mil
lion hectares: 2.8 million people) yet had relatively large uninhabited areas. It 
was not highly productive agriculturally. Table 3C-9 shows the area's vields for a 
variety of crops and compares them to yields elsewhere in the world. The areas 
to be farmed were originally undeveloped and surrounded by jungle. Although 
access for the machines needed to remove the heavy shrub and grass cover was 
difficult, Mitsugoro established four farms in the area by mid-1975. They were 
of 100, 400, 1000, and 2500 hectares. The smallest was an experimental and 
demonstration farm for local farmers: the largest was not expected to be fully 
operational until late in 1975. 

Initially, local cropping patterns for dry farming had been employed, as 
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Table 3C-7. Japanese Corn and Milo Imports in 1973, by Importing Organization (in metric tons) 

MitsubishiGroup
Mitsubishi Corp. 
Meiwa-Sangyo 
Kinsho-Mataichi 

Subtotal 
Nishho-lwai 
Ataka-Sangyo 


Subtotal 


Total 


MitsuiGroup
Mitsui & Co. 
Rasa Shoji 

Sanyo Beoki 

Yuasa 

Mihiryo 
Toshoku 

Total 

Maruheni Group
Marubeni 
Kanematsu-Gosho 

Total 

Co-op
Unicoop 
Nichimen-Jitsugyo 
Sumitomo Shoji 

Total 

Other Groups
C. Itoh 

Tomen 

Others 


Grand Total 

Source: Industry sources. 

Corn 

QuantitY 

898,268 
34,541 
10,000 

942.809 
194,116 
85,587 

279,703 

1.222.512 

1,151.568 
34,054 

33,410 


109,463 

100.569 

229,252 


1,658,316 

941,263 

268,415 


1,209,678 

971.443 

281,091 

205,689 


1,458.223 

766,356 

551,135 


5,376 


6,871,596 

Percentag 

13.1 
0.5 
0.1 

13.7 
___ 

2.8 
1.2 

4.0 

17.7 

16.8 
0.5 
0.5 
1.6 
1.5 
3.3 

24.2 

13.7 
3.9 

17.6 

14.1 
4.1 
3.0 

21.2 

11.2 
8.0 
0.1 

100.0 

Quantit. 

595,446 
-

595,446 
40.919 
45,199 

86,118 

681.564 

296,481 
-
-

63.982 
28.480 
36,480 

425,613 

502,426 
209,635 

712,061 

689,833 
495.334 
207,138 

1.392,305 

501,114 
145 
95 

3,712,897 

Milo 


Percentage 

16.0 

16.0 
1.1 
1.2 

2.3 

18.3 

8.0 

1.7 
1.0 
1.0 

11.5 

13.5 
5.7 

19.2 

18.6 
13.3 
5.6 

37.5 

13.5 
0.0 
0.0 

100.0 

Quantit3' 

1,493,714 
34,541 
10,000 

1,538,225 
235,035 
130,786 

365,821 

1,904,076 

1,448,049 
34,054 
33,410 

173,445 
265,732 
265,732 

2,083,929 

!.443,689 
478,050 

1.921,739 

1,661,276 
776,425 
412.827 

2,850,528 

1,267,470 
551.280 

5,471 

10,584,493 

CornlIMilo 

Percenrage 

14.1 
0.3 
0.1 

14.5 
2.2 
1.2 

Cb 
2i 

3.4 

17.9 

13.7 
0.3 
0.3 
1.7 
1.2 
2.5 

" 
b 

19.7 

13.7 
4.5 

18.2 S" 

15.7 
7.3 
3.9 

26.9 

12.0 
5.2 
0.1 

100.0 
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Table 3C-8. Grain Silo Capacity in Japan: 1974 (in thousands of rnwtric 
tons) 

Percentage 
Located 
at Major 
Ocean 

By Function Total Terminals 

Handling Silo 1987 71 
Processor Silo 

Wheat 349 72 
Feed Grains 846 15 
Soybeans 456 65
 

3,641 58 

ByiGroup 
(excluding wheat Handling Processor 
and so.vlcans) Silo Silo Total 

Mitsubishi group 128 219 347, 
Mitsui group 185 190 375 
Marubeni group 196 74 270 
C.I. group 133 122 255 
Tonien 105 5 110 
Zen-Noh 433 113 546 

Source: Ministry of Agriculture and Forestry. 

described in Table 3C-10. Crops on the unirrigated areas of the farms con
sisted of corn, rice, cassava, and soybeans. Only rice was planted in both irri
gated and unirrigated areas. Mitsugoro had hoped to use strictly capital-intensive 
methods in its farming operations, but high local unemployment moved people 

in the area to request extensive use of manual labor, at least for planting and 
harvesting. Cultivation and fertilization were accomplished mechanically. Fer

tilizer was used in generous amounts, especially for each corn crop, as described 
in Table 3C-10. 

Mitsugoro had sought to develop a higher yielding seed corn variety suited to 

the characteristics of the area, but had encountered little success. In 1971 and 
1972 the company planted varieties of hybrid seeds produced by Pioneer 
I-i-Bred International I States, International forof the United the Center the 
Improvement of Maize and Wheat (CINIMYT) in Nlexico, the Thai Maize 
Research Center. and other organizations. Toward the end of 1973, an outbreak 
of mildew disease caused so much damage to the province's corn crop that the 
provincial governor prohibited planting coin until the varieties were made 
inimune to the disease or until the disease was eradicated. In 1974, the company 
switched to two local disease-resistant seed varieties called Kretek and DMR, 
with yields of somewhat less than two metric tons per hectare. To further 
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Figure 3C-1. Map Showing Location of Mitsugoro Farming Operations 



Table 3C-9. Harvested Area, Production, and Yields of Major Agricultural Commodities in Lampung Province, South
 
Sumatra, Indonesia: 1968-70; and Comparison with Typical Yields Achieved in Higher Productivity Areas
 

1968 1969 1970 

Harvested Harvested Harvested 
Crop Area Production Yield Area Production Yield Area Production Yield 

Paddy Rice 67,400 268,700 3.9 70,532 222,847 3.16 75,890 225,436 2.97 
Upland Rice 170,400 237,000 1.4 158,000 144,100 .91 139,768 180,428 1.29 

Subtotal 237,800 505,700 2.13 228,532 366,947 1.6 215,658 405,864 1.88 

Corn 64,900 50,000 .77 62,500 45,667 .73 63,839 56,681 .89 b 
Cassava 26,400 33,100 1.25 36,300 295,600 8.14 24,347 219,266 9.0 
Sweet Potato 5,256 26,000 4.9 4,200 19,400 4.6 4,189 21,650 5.16 " 
Peanut 4,223 1,600 .4 3,025 1,900 .63 2,930 1,743 .59 
Soybean 21,904 17,450 .8 20,300 6,400 .32 11.844 6,857 .58 
Green Bean 1,632 1,021 .63 1,950 372 .19 801 478 .60 

Source: Mitsui & Co. 
Comparison With Yields Achieved in HigherProductivityAreas (in metric tons per hectare) 

Rice (Japan) 5.2 Sweet Potato (United States) 10.9 
Corn (United States) 6.0 Peanut (People's Republic of China) .99 " 
Cassava 15.5 Soybean (Japan) 1.3 

Green Beans (Japan) 1.6 
Source: USDA 

Cb 
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Table 3C-10. Cropping Patterns and Fertilization of Mitsugoro Farming 
Operations 

CroppingPatterns 

Seeding Harvesting 

1st Crop 
2nd Crop 
3rd Crop 

October 
February 
June 

January 
May 
September 

Use of Fertilizer 
Application/Type Urea Triple Super Phosphate 

Basic 
1st top dressing 
2nd top dressing 
3rd top dressing 

50 kilograms per hectare 
50 kilograms per hectare 
50 kilograms per hectare 
10 kilograms per hectare 

50 kilograms per hectare 
50 kilograms per hectare 
50 kilograms per hectare 
50 kilograms per hectare 

Source: Mitsui & Co. 

reduce the threat of disease, the firm decreased its corn acreage and planted 
more of other crops such as grain sorghum and cassava.' 

Although Mitsugoro's corn yields were significantly below those attained 
in high productivity areas of the world, the company had nonetheless achieved 
some improvement over the previous yields of local producers. The typical
farmer in the area worked a very small plot of one hectare and harvested three 
crops totaling less than a metric ton per year. Mitsugoro had achieved yields of 
2.5 to 3 tons per hectare. Table 3C-1 I shows the improvement of the opera
tion's production. 

In addition to improving its own yields, Mitsugoro sought to establish a 
marketing system to encourage local farmers to increase their own production.
Mitsugoro purchased corn from local farmers at a price based on the Chicago
price for 2 yellow corn, which was significantly higher than what local iler
chants previously paid. To improve the quality of the corn, the company en
couraged farmers to husk the corn in the field at harvest and store it in a 
relatively dry place. It also provided shelling machines free of charge.

Because Indonesia set no official specifications on the quality of corn for 
export, the company applied its own standard and sold its corn under the trade
mark "MG." Its efforts in grading enabled Mitsugoro to obtain a premium in
the Singapore market (the closest major market for LImnpung corn) over thle 
usual quality of Lanpung corn.2 An indication of the success of Mitsugoro's
marketing effort was the growth of corn exports from Lampung's port of 
Pandjang shown in Table 3C- 12. 

Despite the progress of the Mitsugoro operation, serious problems in trans
portation, labor, management, and financing remained. Transportation was 



Table 3C-11. Record of Mitsugoro Farm Operation 

FirstYear Second Year Third Year Fourth Year Fifth Year 
(4/69-9169) (10/69-9/70) (10170-9/71) (10/71-9/72) (10/72-9/73) 

Open.d 
N o . I Iar m (Srib a o n o ) I112 Ila.... 
No 2 Farin (. Maringgai) 160 Ia. 230 Ia.... 
No. 3 I arm 41)jahung) 1.000 Ia - -

lo~al (11cctare) 272 Ila. 1,230 Ila. - -

Plantatitn Iarvested Harvested Harvested Harvested Harvested 

No. I Iaril Maize 
Ilettare 

10) 

Metric Ton 

40 

Ilectare 

210 

Metric Ton 

428 

Hlectare 

256 

Metric Ton 

611 

Hectare 

165 

Metric Ton 

405 

Hectare 

153 

Metric Ton 

500 

C 
0 

Soybean 21 4 6 1 - -
Peanut - - 48 7 119 83 
S. lTotal 100 40 210 428 277 615 219 413 

No. 2 harm Maize - - 385 406 368 430 210 178 425 1,010 
Peanut - 82 5 200 29 208 146 
Rice - 108 92 139 126 4 7 - -
S. Total: -- 493 498 589 561 414 214 

No.3 Farm Maize 
Soybean 

- 225 
-

292 1.617 
172 

2.568 
60 

1,659 
165 

2,851 
109 

1,650 
-

4,410 
-

Peanut -. - 35 - 220 132 
S. Total: - - 225 292 1.789 2.628 1.859 2,960 

Grand Total Maize 100 40 820 1,126 2.241 3.609 2.034 3,434 2.228 5,920 9b 
Soybean - - - - 193 64 171 110 - -
Peanut .-.. 82 5 283 36 547 361 
Rice - - 108 92 139 126 4 7 - -

Purchases troniI 
Other farmers Maize 293 5.042 5,288 5,842 NA 
(Metric Ton) Soybean - 507 85 21 

(Tapioca 463) 

Sales 
Maite -xport 335 4,867 7,225 10,922 NA La 

l.\letric lon I Domestic - 71 - 100 
S. Total: 335 4,938 7,225 11,022 NA Cl 

Others ( Metric 
lon) - 1.050 70 224 

Note, Maile lDry basis 

So. bean Dry basis 
Peanut Shelled dry basis 

Source: Mitsui & Co. 



co 
Table 3C-12. Export Record from Pandjang Port (in metric tons) 

Tapioca z 

Year ChipsandRubber Coffee Pepper Maize Meal Copra Lumbcr Others Total it 
1960 35,351 6,061 8,4?9 800 
 2,150 
 329 53.121
1961 48,800 14,005 15,629 
 470 3,733

1962 535 83,898 148.991 11,563 3,757 
 10 65,185
1963 38,990 18,398 13,489 200 

864 

600 1,058 
 340 73,045
1964 52,399 13,554 16,654 
 3,873 
 139 86,619
1965 53,119 33,203 11.048 4,400 9,200 2,638 1,200 115.3031966 44,659 28,618 13,282 29,871 5,843 4,893 289 2,263 132,327 

1967 44,465 42,662 29,295 26,650 +2896,366 4,330 4,512.2 3,540.5 156,490 0 
1968 50,592 24,935 20,756 29,047 16,250 +4,512.2 S*4,250 5,904.12 8,649 152,529 Co 
1969 53,902 40,579 10,910 38,546 + 5,90446,750 3,600 24,716.32 9,156 1.303,064 0 

1970 42,060 26,985 1,263 46,221 74,191 +24,716.32 5,828 81,649 6,537 203.085 
1971 29,610 24,623 17,639 + 81,64969,000 89,449 6,032 224,510 4,094 240,447 
1972 21,339 21,897 18,505 44,977 + 224,510103,131 9,640 483,360 2,645 222,134(Jan.-Oct.) 

+483,360 

Source: Mitsui & Co. 

http:24,716.32
http:24,716.32
http:5,904.12
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difficult because only one poorly paved and circuitous road linked the farms 

to the port. The road's rough 130 kilometers made vehicle operation and mainte

nance costs very high. To relieve this problem, Misugoro had requested that the 
World Bank help establish a direct road to Pandjang and reduce the road distance 
to 60 kilometers. The bank had done a feasibility siudy on the project, and the 
Japanese government was sponsoring the road's planning and construction. 

The labor difficulties were lack of skill among the workers and high turnover. 
Mitsugoro regularly employed 200 salaried workers and as many as 1,500 more 
for planting and harvest. Seasonal workers were paid about fifty cents per eight
hour day, significantly more than they could make elsewhere in the area. Be
cause local employment opportunities were so limited, Mitsugoro had to give 
each family an equal chance for seasonal jobs so the region's standard of living 
would improve evenly. Training was vital for salaried workers (especially 
machine shop, bulldozer, and tractor operators), so Mitsti instructed them 
in Japan. 

Finally, the operation's costs relative to its yields were so high that Mitsugoro 
was not yet competitive with major corn producers elsewhere in the world. Pro
duction costs were approximately $311 per hectare (Table 3C--1 3), and yields 
of about 2.5 to 3 tons per hectare resulted in a production cost per metric ton 
of about S124. When the costs of transportation, handling, and tax were added, 
Mitsugoro's cost per metric ton of corn f.o.b. Pandjang was about $165. In 
comparison, the recent price of U.S. corn placed aboard ship at the U.S. Gulf 
had fluctuated between $106 and S164 per metric ton. Table 3C-14 compares 
U.S. and Mitsugoro corn yields, costs, f.o.b. premiums, and prices in metric and 
English measurements. 

Because the f.o.b. U.S. Gulf price for corn was the primary international price 
for this commodity in East Asia, Mitsugoro usually had to sell its corn for sub
stantially less than its production and loadout costs. As Table 3C-15 shows, 
despite Mitsugoro's proximity to the Asian market, freight-rate differentials for 
grain shipped between Pandjang harbor and Tokyo and between U.S. Gulf ports 
and Tokyo were too small to eliminate the cost differential between the corn
pany's corn and American exports. Consequently, Mitsugoro had accumulated 
deficits ef 840 million yen ($2.8 million) by late 1974. 

The current U.S. corn price of about $2.60 per bushel translated to an f.o.b. 
Gulf price of about $110 per metric ton. Corn yields in Mitsugoro's farming 
operation had to exceed four tons per hectare in order for its f.o.b. price to 
compete with that of the United States. And if the 1975 U.S. corn harvest 
proved to be the largest in history and drove the Chicago corn price down to 
$2.15 per bushel, the f.o.b. U.S. Gulf price would probably drop to less than 
$90 per ton. A yield of almost seven tons per hectare would then be required 
for Mitsugoro to be competitive. Clearly, Mitsugoro had to cut costs, improve 
productivity, or seek preferential pricing arrangements from existing or poten
tial buyers. 
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Table 3C-13. Direct Costs of Corn Production at P.T. Mitsi,,,.c 

Cost 

(npiais (U.S. dollarsItem per h:ectare) per hectare) 

Seed 4,000 9.64Fertilizer and Insecticide 30,000 72.29
Labor 22,000 53.01Fuel 11,000 26.51Parts and Repairs 29,000 69.88Depreciation 27,000 65.06Other 6,000 14.46
 
Total 
 129,000 310.84
 
Cost of Production per Metric Ton
 

(assuming yield of 2.5 tons per hectare) 
 51,600 124.34 

Cost of Transportationof Corn from P.T. Mitsugoro to 
PandjangPortand LoadingaboardShip 

(ripiahs (L S. dollarsitem per metric ton) per ton) 
Truck 6,000 14.46
Loading 650 1.57Unloading and Warehousing 1,900 4.58Shiploading and Stevedoring 1,800 4.34
Tax (if corn ispurchased from a farmer) 1,000 2.41
Export Tax 5,600 13.49 

16,950 40.84 
Total Pandjang f.o.b. Cost per Ton of Corn 68,550 165.18 

Note: One U.S. dollar equals about 415 rupiahs. 
Source: Interview with Mitsui Management. 

Mitsui's Situation 
Mitsui management faced a dilemma. Should it liquidate an unprofitable

operation or should it continue its effort to develop agricultural cooperation
and cooidination in Southeast Asia? It appeared that Mitsugoro's corn yields
would improve only slowly. Some costs of the operation might be cut, though
the extent to which such cuts could be made was unclear. 

And there were other issues to consider. The Indonesian government was 
interested in Mitsugoro's survival because of the employment it provided and 
because it might become the nucleus of a feedgrain export industry like Thai
land's. The Japanese government was also interested in developing a new source 
of feedgrains close to the home islands. Mitsui management wondered what 
criteria to use in deciding on their firm's future involvement in P.T. Mitsugoro. 
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Table 3C-14. Comparison of U.S. and Mitsugoro Corn Yields, Costs, f.o.b. 
Premiums, and Prices in Metric and English Measurements 

Metric 	 English 

Yield 
Mitsugoro 	 2.4-3.3 metric tons/hectare 38-52 bushel 
U.S. Average 	 6.0 metric tons/hectare 95 bushel 

Costsof Production 
Mitsugoro 	 $320jhectaie $130/acre
 

$129t.netric ton $3-2.50/bushel
 
U.S. Average 	 $469/lhectar. $190/acre
 

$84.60/riz: ;c ton $2.00/bushel
 

Prices 
Mitsugoro: Export: $100-158/metric ton Export: $2.50-3.95/bushel 

Domestic: $37.50/metric tons Domestic: $0.94/bushel 
U.S.: $100-158/metric ton $2.50-3.95/bushel 

F.O.B. Premiun 
Mitsugoro 	 $42/metric ton $1.20/bushel 
IJ.S. average 	 $6/metric ton $0.15/bushel 

F. B. Prices 
Mitsugoro 	 $170/metric ton $3.70-4.20/bushel 
U.S. 	 $106-164/metric ton $2.65-4.00/bushel 

Sources: Mitsui & Co., ERS-USDA. 

Table 3C-15. Ocean Freight Rates for Grain, Selected Dates and Ports: 
1971-75 (per metric ton; in U.S. dollars) 

Pand/angl Pendiangi U.S. Gulf! U.S. Gulfl 
Date Japan Singapore Japan Singapore 

February 1971 14.00 Not Available 9.00 Not Available 
May 1973 14.30 5.65 15.00 Not Available 
May 1974 26.00 13.37 27.50 Not Available 
April 1975 22.00 10.96 9.50 Not Available 
August 1975 22.00 10.70 9.50 17.00 

Note: Freight rates between the U.S. Gulf and Japanese ports vary widely to reflect inter
national supply and demand of ocean cargo space. Although data are sparse, rates between 
the U.S. Gulf and Singapore tend to show parallel movement. As shown in the table above, 
Pandjang/Japan rates show a different pattern. :'ates in this route are maintained at a rela
tively stable level by the Indonesia- apai, Freight Conference and do not show the fluctua
tion apparent in the Gulf/Japan market. The Pandjang/Singapore route is a local market 
whose rates are based on local freight supply and demand circumstances. 

The main grain-discharging terminals in Japan are gcnerally equipped with high volume 
facilities capable of accomodating large bulk carriers of 25,000 to 50,000-ton capacity. 
Vessels of this type carry almost all of the corn from the U.S. Gulf to Japan. The smaller 
vessels preferred for transporting grain within Indonesia and between Indonesia and Singa
pore are unsuited to discharging grain in Japan, except in smaller and less modern ports. 

Source: Mitsui &Co. 
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Summary of Relevance 
Although it entailed considerable financial losses, the project had many

redeeming features. First, it led to the use of new lands, creating a new agricul
tural production area and a town for its support in a country suffering from 
excessive population pressures and underused labor. Second, it was and is a 
"learning model" for future economic development projects in other developing 
nations. Third, it suggests the importance of careful agronomic tests, early plan
ning, and pilot testing before full-scale operations are undertakn. Finally, 
Mitsui & Company's experience recommends a flexible joint-nmanagenent mech
anism in such ventures so that drastic changes can be made if original project 
assumptions prove inc,)rrect. 

In September 1977, Professor Yoshi Tsurumi of the Graduate School of Busi
ness Administration of Columbia University recommended the "lndonesianiza
tion" of the agricultural operations in Lampung, in a research report to the 
Indonesian National Science Council. 3 The adjacent farms have obtained both 
better seeds and markets than existed before the project began, and the inten
sive labor they apply to timely planting, weeding, and harvesting have produced 
more than the large-scale mechanized tinits can--once the small family farm 
operators have been supplied improved seeds, modern farming knowledge, and 
appropriate fertilizer. The transfer from the large-scale project to small family 
farms has been suggested through the establishment of cooperative ventures of 
family-based farms. This approach appears to work well in other parts of the 
world and in other crops. These projects start with a central farm base as an 
example and as a preliminary assured supply to local processing. Once the first 
stage of the project is completed, satellite small farm developments are formed 
that surround the project. Both tihe problems and action alternatives of the 
Mitsugoro project in facing tip to these problems will be useful to other devel
opment projects involving governmental agencies and multinational firms. 

NOTES 

1.In the tropics, continuous use of land for corn encourages mildew disease. 
By allowing the land to lie fallow for a betweentime crops, farmers reduce the 
probability of a severe outbreak. 

2. The corn market in Singapore was a limited one with an annual denand of
about 700,000 tons, of which over 60 percent was accountd for by Thai corn. 
Thai corn usually dominated the market during the August-l)eceiber period.
Indonesian corn came into the market during the January-July period, but in 
relatively small quantities. Although it was eventually affected by Chicago corn 
price movements, the market often experienced independent price movements 
reflecting local supply and denand. 

Lack of quality control had caused Lampting corn to be sold at a discount 
of three to five dollars per metric ton below Thai corn. Since Mitsugoro had 
come into the market, however, its Grade-A "MG" corn had enjoyed a preminum 
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of three to five dollars over the usual Lampung variety. Even after mildew 
disease broke out in 1973, Mitsugoro managed to obtain a premium for its corn 
in Singapore. The general quality of Lampung corn began to improve, however, 
as shippers started paying more attention to quality in order to compete with 
Mitsugoro. 

3. "Transformation of the Mitsugoro Pilot Farms: Action Plans and Imple
mentation," Research Report No. 4. Indonesian National Science Council (LIPI), 
30 September 1977. Working paper of Professor Yoshi Tsurumi soon to be part 
of a book on the total project (1978). 



* Chapter4 

System Response to Growth in Demand: 
The Case of the United States 

Because the United States is a dominant factor in the world corn 
system and more specifically in the development of the Japanese and 
Southeast Asian markets, this chapter focuses on trends and factors 

that have and will affect the U.S. corn system, and which in turn will affect the 
Southeast Asian corn system described in Chapter 5. The chapter further de
scribes the interrelated factors that affect private and public managers in the 
American system. These factors, coordinating arrangements, .,.md new techno
logical developments require attention because they affect the international corn 
system. They also may provide examples of unique coordinating institutions 
and arrangements that may prove useful as subsistent corn systems become com
mercial. 

DYNAMICS OF THE U.S. SYSTEM 

From the mid- I960s to the fall of 1978, corn was the top crop dollar earner for 
U.S. farmers. It also is and has been the major feed crop for the U.S. livestock, 
dairy, and poultry industries. Thus, the corn crop affects the cost structure of 
the entire food system more than any other single factor. The dynamics of the 
U.S. corn system are best understood through an analysis of all the domestic 
consumption and supply factors affecting the system as well as the international 
markets that currently (fall 1978) utilize 29 percent of the U.S. corn crop. 

Trends inConsumption 
The use of corn in the United States has grown consistently. Demand for corn 

as feed has increased steadily as domestic consumption of livestock and poultry 
has expanded. Export demand soared abruptly in the early 1970s when rising 

155 
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incomes in developed countries encouraged greater consumption of meat, poul
try, and dairy produ,'ts, boosting international demand for feed ingredients. And 
the production of processed corn products, the third largest American foruse 
corn, has for more than two decades expanded to meet growing industrial de
mand for corn as starch, oils, and sugar. 

Feed. About 60 percent of the corn crop is used domestically as animal feed 
(see Table 4-I). As income levels have risen, American consumption of red meat 
and poultry has increased. For example, between 1955 and 1976 per-capita beef 
consumption increased 52 percent, pork consumption remained stable, and 
poultry consumption doublel.' Nearly all of the growth in poultry consumption 
was in the form of broiler meat produced in increasingly sophisticated hatching 
and growout coniplexes with feed mills and processing facilities. Similarly, 
growth in beef'production became concentrated illconfined feeding operations 
lousing hundreds or tlhusands of animals and integrated with feed mills alsd, in 
some cases, slaughter facilities. 

ConsequeIlntly, t1e use of corn as a feed ingredient also increased: Table 4-1 
records a 45 percent increase between 1950 and 1976. In the crop year 1974
1975, however, high prices induced by drought and heavy foreign denand 
forced U.S. livestock producers to cut back their production and use of feed
grains. Corn used for feeding purposes declined from 107 million tois in 1973
74 to 82 million tons in 1974-75. 1lalf of this decline was due to the liquidation 
of large numbers of' cattle and the substitution of' rouglage feed for cornfeed. 
Corn consumption recovered in 1975. 1976, and 1977 as cattle prices improved 
slightly and as corn supplies and stocks increased. 

All types of cattle are the largest corn consumers illthe United States. They 
accounted for just over 40 percent of the c: 'n consumed as feed in1975. Milk 
cows consumed about 15 usedpercent and cows for beef consumed the rest. In 
the United States producing a pound of beef requires about two pounds of corn 
and four pounds of feed ingredients, mostly roughage. In sharp contrast, swine 
consume between five and six pounds of corn every pound of porkfor pro
duced, and corn accounts for about two-thirds of' their total feed intake. Ilogs 
consumed about 35 percent of American feed corn in 1975, more than the corn 
used in producing either bee for dairy products. 

Poultry- primarily broilers and layers--consume about 25 percent of the total 
feed corn, far less than cattle or hogs. Egg production accounts for slightly inore 
corn consumption than broiler production. Broilers consumed about one-and-a
half pounds of corn for every liveweight pound of chicken products, while a 
pound of corn produces about 3.8 eggs. Corn composes somewhat less than half 
of the total feed fed broilers and layers. 

Export. The second largest and most rapidly growing segment of demand for 
U.S. corn is the export market. Between 1950 and 1 '78, corn exports increased 



Table 4-1. Supply and Use of Corn in the United States: 1950-1976 (in millions of metric tons) 

Use 

Dornestic Use Ending Stocks. September 30 

Year Alcoholic Govern-
Beginning Beginning Be'er- Total ,nent Priviatelv
October 1 Stocks Production Imports Total Food ages Seed Feed Total Exports L'se Owneda Owned-b Total 

1950-51 21.4 70.2 91.7 4.8 1.8 0.3 63.0 69.9 3.0 72.9 10.1 8.7 :8.8 
1951-52 18.8 66.8 85.6 4.5 1.4 0.3 64.9 71.1 2.1 73.2 7.4 5.0 12.4
 
1952-53 12.4 75.7 88.1 4.7 
 1.2 0.3 58.7 64.9 3.7 68.6 6.0 13.5 19.5
1953-54 19.5 73.2 92.8 4.5 1.3 0.3 60.6 66.8 2.6 69.4 8.8 14.5 23.4
1954-55 23.4 68.8 92.2 4.8 1.2 0.3 57.0 63.3 2.6 65.9 15 8 10.5 26.3 

1955-56 26.3 73.0 99.3 4.9 1.4 0.3 60.1 66.7 3.0 69.7 19.0 10.6 29.6 
1956-57 29.6 78 1 107.7 4.9 1.5 0.3 60.4 67.0 4.7 71.7 22.2 13.9 36.0
1957-58 36.0 77.4 113.4 5.0 1.4 0.3 64.4 71.0 5.1 76.1 26.6 10.7 37.3
1958-59 37.3 85.2 122.6 5.4 1.7 0.3 70.7 78.0 5.8 83.9 28.4 10.3 38.7 
1959-60 38.7 97.1 135.9 5.5 1.6 0.3 77.3 84.7 5.8 90.5 32.6 12.8 45.4 
1960-61 45.4 99.2 144.7 5.6 1.6 0.3 78.5 86.0 7.4 93.4 33.4 17.8 51.2
1961-62 51.2 91.4 142.6 6.0 1.8 0.3 81.6 89.6 11.1 100.7 20.6 21.4 42.0 
1962-63 42.0 91.6 133.6 6.3 1.6 0.3 80.2 88.4 10.6 98.9 14.4 20.3 34.7 
1963-64 34.7 102.1 136.8 6.7 1.7 0.3 76.4 85.1 12.7 97.8 20.7 18.3 39.0 
1964-65 39.0 88.5 127.6 6.9 1.7 0.3 75.1 84.0 14.5 98.4 13.2 15.9 29.1 
1965-66 29.1 104.2 133.4 7.0 1.8 0.3 85.4 94.5 17.5 112.0 2.4 19.0 21.4
1966-67 21.4 103.9 127.3 7.0 1.9 (. 3 84.7 93.9 12.4 106.3 3.5 17.5 21.0 
1967-68 21.0 123.5 144.5 7.0 1.9 0.3 89.5 98.7 16.1 114.8 4.6 25.1 29.7 
1968-69 29.7 113.0 142.7 6.9 1.9 0.3 91.6 100.7 13.6 114.3 7.4 21.0 28.4 
1969-70 28.4 119.1 147.5 7.1 1.9 0.3 97.1 106.4 15.5 122.0 5.0 20.5 25.5 
1970-71 25.5 105.5 0.1 131.1 7.6 1.8 0.4 91.3 101 . 13.1 114.2 2.5 14.5 16.9
197!-72 16.9 143.4 160.4 7.7 1.8 0.4 101.6 111.5 20.2 131.8 4.0 24.6 28.6
1972-71 28.6 141.7 170.4 8.6 1.9 0.4 109.5 120.5 31.9 152.4 0.1 17.9 18.0
1973-74 18.0 144.0 162.1 8.9 2.0 0.4 106.8 118.2 31.6 149.8 - 12.3 12.3 
1974-75 12.3 119.4 131.8 9.3 1.7 6.5 81.9 93.4 29.2 122.6 - 9.2 9.2
1975-76' 9.2 148.1 157.3 10.1 1.8 0.5 91.2 103.7 43.5 147.2 - 10.1" 10.1
1976-7 ' 10.1 159.2 0.1 169.4 10.7 1.9 0.5 91.1 104.1 42.8 146.9 - 22.5 22.5 

Note: Inderendent rounding :n each column has caused some data totals to appear to be in error. Quantities less than 1/20 of a unit are shown as blanks;zero quantities as dashes. 
aUncommitted inventory onl>
bResidual; total stocks-gverr.ment.owned stocks. 

Cpreliminary. 

Source: Compiled by the Commodity Economics Division (CEI)); Economics, Statistics and Cooperatives Service (ESCS); USDA-from sourL-s in USDA and elsewhere. 



158 AgribusinessManagement for Developing Countries 

steadily from 4 percent to 28 percent of total crop usage. From 1950 to 1978 
corn exports increased from 2.6 million metric tons to 49.5 million metric tons. 
During this latter period the United States was the world's largest corn exporter, 
yet the government still maintained an inventory that averaged five million tons 
between 1966 and 1971.2 

Before 1973, programs mounted under the Agricultural Trade and Develop
ment Act of 1954 were the primary stimulants to the export of American corn. 
Public Lw 480, as the act is coninionly called, was enacted originally to encour
age the export of agricultural surpluses to needy countries without the hard 
currency to purchase food. Amendments enacted in 1966 gave expression to 
additional objectivs and reduced the emphasis on concessional sales. Today, 
most transactions are iade under long-terni credit arrangenients. Under Ptublic 
Law 480, as Table 4-2 shows, over twenty-two million tons of corn were ex
ported between 1955 and 1977. In 1956, exports under governnent-financed 
programs actually constituted more than 50 percent of total exports, but such 
exports decliled as emphasis on commercial sales increased and as the govern
ment sought to redutce its grain stocks. 

In 1972 the coincidental effects of two unrelated developm]ents added to the 
increasing foreign demand for U.S. grain supplies. IBetween 1970 alnd 1973, the 
dollar declined in value relative to other currencies (see Table 4-3). And just as 
tile dollar's fall reduced the cost of' U.S. grain to I'oreign buyers, pioduction 
declines ill many parts of the world greatly increased demand for U.S. grain. The 
eff'ect of these two evellts was dranmatic. From 1971 to 1972, corn exports ill
creased 54 percent (again, see Tlable 4-1 ). Exports slipped somnewhat following 
the drought and high prices of' 1974 bul climbed sharply again in 1975-76 to 
forty-three million toils. 

Exports in the year beginning I Oct ober 1977 were about 49.5 million tons. 
U.S. projections for 1985 are for coarse grail] exports to reach sixty-two million 
mietric toils with corn ;i ' ntilng for over 50 percent of the increase or over 
fifty million metric tols.13 In 1977, increased world corn production moderated 
demand for U.S. corn. prices fell, alnd stocks began to accumulate once again. 

Manufacturing. Wet and dlry millers. distillers, and breakfast-ftOod makers 
are the third major source of deland for tle U.S. corn crop. With the exception 
of the corn-based sweetener segumellt of' the wet-milling ildustry, corn processing 
industries are relatively mature. Colsequeltly, growt1h in corn1 coisumpItioln for 
malunfacturi g has heen slow, as Table 4-4 shows. 

Wet processing las heen tile Most rapidly growing inal, facturing use of'corn 
and it now accounts f'or about two-thirds of all corn used for ilaiul'tacturing 
purposes in tile United States. Alout 60 percent of' wef-muilled cornstarch is con
verted into corn syrups amnd corn sugars. ('orn syrups account for two-thirds of 
this conversion, and corn sugar or dextrose accounts for the rest.' Table 4-5 
reveals that these sugars are capturing a growing share of the caloric sweetener 
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Table 4-2. Government-Owned Corn Inventories, Exports Under Govern
ment-Financed Programs and Total Corn Exports: 1955-1977 (In thousands 
of metric tons, years beginning July 1) 

Total Exports 
Under Govern

Government.Owned ment Programs Total Exports 
Inventorya 
July 1 

Year Beginning 
Ju'y 1 

Year Beginning 
July 1 

1955 14,751 414 3,317 
1956 17,835 2,096 4,037 
1957 20,404 1,940 5,084 
1958 26,113 1,187 5,562 
1959 26,511 1,046 5,928 
1960 29,421 1,412 7,059 
1961 32,031 1,252 10,421 
1962 16,734 2,221 10,565 
1963 12,501 977 12,063 
1964 18,680 1,023 13,754 
1965 12,268 783 17,593 
1966 7,104 725 13,076 
1967 3,582 887 14,847 
1968 3,465 448 13,360 
1969 6,860 263 16,025 
1970 6,679 627 13,301 
1971 2,341 450 17,065 
1972 3,942 765 29,273 
1973 2,063 869 35,439 
1974 203 316 28,865 
1975 5 52 40,039 
1976 6 184. 42629 
1977 10 2,5 56b 20,220 

aComniitted as well as uncommitted stocks. 
bNew fiscal year (October-September). 
CSix months. 

Source: Compiled by the CED, ESCS, USDA-from sources in USDA and elsewhere. 

market. Typical of the dilemmas and decisionmaking in this expanding area of 

the market is the case of CPC International, described in Appendix A to this 

chapter. Dry-corn millers, producing grits and corn meal used principally in 
baked goods, are a distant second in the volume of corn they process. Addtional 

small quantities of corn are used in distilled spirits and breakfast food,, each of 

these uses consuming less than 1 percent of the total farm production of corn. 

Increasing consumption of corn-based sweeteners has been stimulated by 

Clinton Corn Processing Company's license of a Japanese process for mass pro
ducing a new form of corn syrup called levulose, or high fructose corn syrup 
(I-IFCS). HFCS has about 85 percent of the sweetness of refined sugar, sells for 

approximately the same price as other corn-based products that are less sweet, 

and is usually cheaper than sugar. As IIFCS was entering the market, prices for 



Table 4-3. Q)Import Unit Values for Corn in Domestic Currency Prices and Weighted Exchange Rates; 1969-1976, Japanese
 
Yen and Dutch Guilders (years beginning October 1)
 

Japan Netherlands 
Q)t'eighted Weighted

Exch,w.nge Changefrom Exchange Changefrom
Rate Per Previous Year Rate PerYear Dollars/Ton Previous YearYen/Ton Dollar (Percentage) Dollars!Ton Guilder/Ton Dollar (Percentage) Cb 

1969 64.48 23,194 359.7 - 62.60 226 3.610  " 1970 74.46 26,698 358.6 - .3 69.80 247 3.539 - 2.01971 63.63 19,899 312.6 -12.8 61.62 201 3.262 - 7.81972 81.35 22,438 275.8 -11.8 95.37 268 2.810 -13.91973 137.41 39,094 284.5 + 3.2 126.73 356 2.809 - .11974 156.74 46,850 298.9 + 5.1 144.22 363 2.507 -10.41975 133.35 39,790 298.4 - 0.2 127.63 341 2.671 + 6.51976 124.78 35,073 281.1 - 5.8 117.44 293 2.495 - 6.6 
Source: H. Christine Collins, "Price Changes and Price Spreads Between Farm and Foreign Markets for Wheat, Corn, and Soybeans-Evaluatedfrom Unit Values," ForeignAgriculturalTrade of the United States, October 1976, p. 26. 



Table 4-4. Corn: Distribution for Food, Industrial, Beverage, and Seed Use (marketing year beginning October) 

Item 1968 1969 1970 1971 1972 1973 1974 1975 1 9 76 b 1 9 7 7c 

Shipments-(food, industrial and (in millions of bushels [grainequivalent]) 
alcohol use) 

Wet corn milling (grind) 207 216 242 2 4 6 a 284 295 315 343 362 380 
Dry milling 

Cornmeal (regular & degermed) 33 28 24 2 1 a 20 19 18 18 17 17 
Corn flour, etc. 4 6 8 l0 12 14 13 15 17 18 
Hominy grits (food) 21 19 17 14 a 13 13 10 11 10 10 
Breakfast foodsd 22 23 23 2 4 a 24 25 24 24 25 25 

Alcoholic beverages 
Distilled liquors 33 31 24 25 29 33 16 21 21 22 
Fermented malt liquors 42 43 45 45 45 47 49 50 53 56 

Total shipments 362 366 383 385 427 446 445 482 505 528 

Seed 12 13 17 15 16 18 18 20 20 19 
Trade-corn products (in thousandsof bushels [grain equivalent]) 

Imports 
Meal 11 6 7 73 27 65 125 42 15 

Exports 
Meal (relief programs and 
commercial sales) 9,996 9,239 7,915 5,486 8,004 8,458 5,781 6,441 5,912 

Hominy grits 1,536 1,928 4,309 1,758 2,114 1,641 1,275 1,124 1,098 
Starch 1,915 1,522 1,385 1,394 1,896 2,676 3,229 2,011 2,396 
Sugar (dextrose) 
Syrup (glucose) 

1,180 
669 

1,085 
426 

1,015 
419 

1,571 2,310 2,383 2,346 
357 391 480 468 

2,145
466 

1,713
500 

aNumbers are largely based on the 1972 Census of Manufactures; intra-Census years are interpolations. See May 1976 issue of Feed Situation for 

earlier years. 
bpreliminary. 

cForecast, January 1978. 
dAssumes sizable quantities of corn flour are purchased by breakfast food manufacturers from the dry-milling industry. 

Source: CED, ESCS, USDA. 
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Table 4-5. Caloric and Noncaloric Sweeteners: Per-Capita U.S. Consumption, 1961-1977 (in pounds) 

Refined Caneand Beet Sugar CornSweetenersa 
Noncaloric

Corn Syrup Minor Calorica SweetenersbU.S. Grown Sugar CaneSugar Z3 
High-Beet Cane hn- Ediblefn-c- TotalYear Sugar Sugar Total ported Total Total 

Dex- Sy- Total Sac- Cycla-Non-
Cb 

to.? Other trose Total Honey rups Total Calor, charin mate caloric 

1961 26.1 28.7 54.8 43.0 71.7 97.8  8.6 3.4 12.0 1.1 .8 1.9 111.7 2.1 .4 2.51962 24.5 27.4 51.9 46.0 73.4 97.9 - 9.3 3.6 12.9 1.11963 27.2 28.2 55.4 .9 2.0 112.8 2.5 .4 2.941.9 70.1 97.3  9.9 4.3 14.2 1.1 .71964 28.6 30.3 58.9 37.9 1.8 113.3 3.0 .7 3.768.2 96.8 - 10.9
1965 29.1 30.1 

4.1 15.0 1.0 .7 1.7 113.5 3.5 1.3 4.859.2 37.8 67.9 97.0 - 11.0 4.1 15.1 1.11966 28.3 28.7 57.0 40.3 69.0 97.3 
.7 1.8 113.9 4.0 1.7 5.7- 11.2 4.2 15.4 1.0 .7 1.7 114.4 4.51967 26.6 29.6 56.2 42.3 71.9 98.5 1.9 6.4- 11.9 4.2 16.11968 27.8 26.8 54.6 44.6 71.4 99.2 

.9 .5 1.4 116.0 4.8 2.1 6.9 -C- 12.6 4.3 16.9 .91969 30.3 25.3 55.6 45.4 
.7 1.6 117.7 5.0 2.2 7.270.7 101.0 - 13.2 4.5 17.7 1.0 .6 1.6 120.3 5.3 1.6 6.91970 31.3 25.0 56.3 45.5 70.5 101.8 - 14.0 4.6 18.6 1.0 .5 1.5 121.9 6.2 (c) 6.21971 31.1 22.8 53.9 48.5 " 71.3 102.4 - 15.0 5.0 20.0 .9 .51972 30.4 25.4 55.8 47.0 1.4 123.8 5.7 (c) 5.772.4 102.8 0.9 15.6 4.4 20.91973 30.4 24.9 

1.0 .5 1.5 125.2 5.7 (c) 5.755.3 46.2 71.1 101.5 1.4 16.7 4.8 22.91974 26.1 21.0 47.1 .9 .5 1.4 125.8 5.7 (c) 5.749.5 70.5 96.6 2.3 17.4 4.9 24.6 .8 .41975 30.5 24.9 55.4 34.8 59.7 90.2 4.7 1.2 122.4 7.0 (c) 7.017.7 5.1 27.5 .9 .4 1.3 119.0 7.0 (c) 7.01976 32.5 22.7 55.2 39.5 62.2 94.7 
1 

7.1 17.7 5.1 29.9 1.0 .4 1.4 126.01 9 7 7d 30.3 23.3 53.6 42.1 65.4 95.7 8.0 (c) 8.09.0 17.7 5.1 31.8 .9 .4 1.3 128.8 9.0 (c) 9.0 
aDry basis. Recent corn sweetener consumption may be under stated due to incomplete data. 
bSugar sweetness equivalent-assurnes saccharin is 300 times as sweet as sugar, and cyclamate is 30 times as sweet as sugar.
LCycamate food use was banned by the Food and Drug Administration, effective in 1970.
 
dpreliminary.
 

Source: CED, FSCS, USDA. Sugarand Sweetener Report September, 1978, page 31.
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refined sugar were climbing rapidly and eventually peaked in 1974 at six times 
their historic levels. Corn-based sweeteners were therefore very competitive with 
sugar during 1974, but the 1976 decline of sugar priccs to below-nornal levels 
eliminated their temporary advantage. lowever, the Farm Act of 1977, which 
includes a support for beet and cane sugar, could restore the corn sweetener's 
competitive edge. As the technology of IIFCS production develops further, the 
product will probably become increasingly competitive with sucrose, even at 
relative!y low price levels. 

Nevertheless, although IIFCS is an interesting example of innovation and prod
uct substitution in agribusiness, it is unlikely to alter the U.S. corn system sig
nificantly. lIFCS is actually much more important to sugarcane and sugar beet 
producers. In a statement prepared for the annual Agricultural Outlook Confer
ence of the U.S. Department (.' Agriculture in November 1975, the president of 
Clinton Corn Products Company demonstrated that replacing all 1974 U.S. sugar 
imports (5.8 million short tons) with IIFCS would require only 324 million 
bushels of corn-less than 6 percent of the 1976 corn crop. 

Outlook. It appears that increases will probably continue in corn exports, 
corn feeding, and in consumption by the wet-milling industry. Although per
capita income in developed countries has not risen as fast as projected prior to 
the quadrupling of world energy prices in 1973 and 1974, foreign demand for 
U.S. corn supplies will con tin o, to be strong. In the United States, similarly, 
slowly increasing real per-capita incomes are likely to stimulate continued 
growth in demand for livestock products and thus for livestock fced ingredients. 
Finally, continued development of corn sweetener technology will add a new in
crement to corn demand. In short, the trends in consumer income and prefer
ence that brought about a major increase in demand for corn in developed 
countries during the 1960s and early 1970s should continue. The substitution of 
feed wheat for feed corn and increasing cultivation of sorghum and tropical 
crops such as cassava will only moderate tie growing demand. 

A major uncertainty in assessing future demand for corn involves income and 
dietary trends im developing countries. To what extent will incomes increase and 
consumers seek greater amroun ts (if animal protein in their diets? To what extent 
will sLIch demand stimulate aninal feeding industries and additional world 
demand for corn and feed grains? As we saw in Chapter 2, it appears likely that 
incomes will rise and that developing areas will increase significantly the inter
national demand for corn. Barring development of unforeseen products or tech
rrohogy that would revolutionize animal-feed formulations or feeding technology, 
American corn will continue to provide an important share of the energy needs 
of the world's livestock and poultry. 

Trends in Supply 
As the largest usei of'crop land in the United States, the corn farmer is one of 

tile focal points of the public food policyrnakers. The interplay between public 
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policy objectives and domestic and international supply responses is noted in the 
analysis below. 

Production. Corn is harvested each fall in the "corn belt" states of Illinois, 
Indiana, Missouri, Iowa, and Ohio. Over the past twenty years, the area lar. 
vested for grain has averaged about 64 million acres (26.1 million hectares). 
Government acreage-control and price-support programs kept corn acreage fairly 
stable through the 1960s. Farmers participating in the government production. 
control programs for corn during the 1950s and 1960s were able to devote in
creasing acreage to soybeans, for which there was rapidly increasing demand and 
a ready market. Following the end of acreage controls and the escalation of corn 
prices well above support levels in 1973, corn farmers expanded their corn acre
age to its currently high level of about 70 million acres. The 1977 Farm Act, 
setting aside 20 percent of acreage for wheat and 10 percent for feedgrains, now 
acts as the main determinant of corn acreagc. 

Constant application of new technology to cultivation aInd harvesting has 
provided the farmer with rewards and difficulties. With the aid of improving 
hybrid seed varieties, fertilizers, chemicals, machines, and two decades of rela
tively favorable climatic conditions, the U.S. corn producer's yield per acre has 
more than doubled since 1955 (Table 4-6). At the same time, however, harvest
ing equipment of increasing si',e and power has created inventory-management 
difficulties. With harvest periods of days instead of weeks and with a crop twice 
the size of twenty years ago, producers now face increased pressure for on-farm 
and off-farm storage and assembling facilities and strained transport facilities. 
Higher required investment in machinery and other inputs has also increased the 
farmer's financial vulnerability by raising his breakeven cost at a time when tech
nology seems to be leveling off. 

The size of U.S. corn farms has been increasing. One reason is that the tech
nical aspects of corn production have made it increasingly capital-intensive, and 
farmers need larger production units over which to distribute their increased 
fixed costs. Until the dramatic price increases of 1973, this pressure on cost
price differentials impelled producers to expand their operations to maintain 
their incomes. In the subsequent environment of higher corn prices and wider 
margins, farmers have chosen to invest much of their additional income back 
into land. Consequently, farm size continues to grow and agricultural land values 
appreciate dramatically. The cost of production of corn growing has increased 
from $117 per acre in 1974 to $146 per acre in 1977. Therefore any unusual 
price drop or yield decline places the corn farmer in a precarious position, espe
cially with the average value of corn land in 1977 at S1285 per acre.5 

Factors Influencing Production. Steadily rising costs combined with rela
tively stable government-supported farm prices to cause ;!profit squeeze on corn 
farmers during tile 1960s. Farm wages and real esta t e costs both increased at 
rates in excess of 5 percent per year, while machinery costs increased about 3.5 



Table 4-6. Corn Acreage, Yields and Production United States: 1955-1977 

Acreage Withheld 
Year from Production 

1955 
1956 
1957 
1958 
1959 
1960 
1961 19.1 
1962 20.3 
1963 17.2 
1964 22.2 
1965 24.0 
1966 23.7 
1967 16.2 
1968 25.4 
1969 27.2 
1970 26.1 
1971 14.1 
1972 24.4 
1973 6.0 
1974 
1975 
1976 
1977 

apreliminary" 

2.47 acres = 1 hectare. 

Plantcdfor 
All Purposes 

80.9 
77.8 
73.2 
73.4 
82.7 
81.4 
65.9 
65.0 
68.8 
65.8 
65.2 
66.3 
71.2 
65.1 
64.3 
66.9 
74.2 
67.1 
72.3 
77.9 
78.6 
84.4 
82.7 

Acreage (millions) 

Harvested 

For 

Grain 


68.5 
64.9 
63.1 
63.5 
72.1 
71.4 
57.6 
55.7 
59.2 
55.4 
55.4 
57.0 
60.7 
56.0 
54.6 
57.4 
64.1 
57.5 
62.1 
65.4 
67.5 
71.3 
70.0 

For 
Silage 

7.0 
6.5 
6.1 
6.3 
7.0 
7.2 
6.3 
7.2 
7.7 
8.6 
8.1 
7.9 
8.4 
7.9 
7.9 
8.1 
8.8 
8.4 
9.0 

10.8 
9.8 

11.3 
9.3 

ForHogging 
Down, Grazing 
andForage 

3.9 
3.8 
2.7 
2.4 
2.8 
2.1 
1.5 
1.5 
1.4 
1.4 
1.2 

.9 
1.0 

.7 

.6 


.6 


.7 


.5 


.6 


.6 

.6 

.9 


.9 


Yield Bushels 
per Acre 
('Harvested 
for Grain) 

42.0 
47.4 
48.3 
52.8 
53.1 
54.7 
62.4 
64.7 
67.9 
62.9 
74.1 
73.1 
80.1 
79.5 
85.9 
72.4 
88.1 
97.0 
91.3 
71.9 
86.3 
87.9 
90.8 

Production 
Million 
Bushels 

2,873 
3,075 
3,045 
3,356 
3,825 
3,907 
3,598 
3,606 
4,019 
3,484 
4,103 
4,168 
4,860 
4,450 
4.687 
4,152 
5,646 0 

5,580 
5,671 
4,701 
5,829 
6,266 
6,357 

C 

Sources: USDA, .AgriculturalStatistics,1976 and earlier years. Crop Production,12 September 1977. Updated by CED, ESCS-from departmental 
sources. 
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percent annually. Only fertilizer prices, reflecting overcapacity in the agricultural.
chemical industry, failed to rise over this period, but producers seeking to off
set rising costs through greater productivity increased their use of fertilizers 
sharply. Table 4-6 shows that productivity per acre increased by 33 percent over 
the decade. 

In the early 1970s tilecost-price spread improved di amaticailly in favor of 
corn farmers. From 1971 to 1973 the seasonal average price per bushel increased
136 percent from S1.08 to $2.55. In this same period, the index of prices paid
by farmers increased less than 30 percent. Profitable operation was therefore 
generally possible in 1974 despite a drought and in 1975, 1976, and 1977, de
spite a decline in corn prices to about S2.54 per bushel in 1975, $2.15 in 1976, 
and between $2.00 and $2.1 0 in 1977. 

Costs are rapidly catching up with recent increases in commodity prices, how
ever, as Fables 4-7 and 4-8 prove. It appears that the huge increase in the profit
ability of corn productioti in the early 19 70s has substantially eroded. For this 
reason farniers and their political allies pressed ',ran improved target price and
subsidy system based on the 1973 program and for increases in current loan rate 

Table 4-7. Summary of U.S. Avrage Corn Production Costs Per Planted 
Acre and Per Unit: 1975-1978 (in U.S. dollars) 

1975 1976 1977 1978 
Final Final Preliminary Projected 

Per Planted Acre 
Variable 
Machinery Ownership 
Overhead 
Nlanagement 

91.21 
22.77 
8.39 

14.76 

93.49 
26.17 
9.o4 
12.41 

95.83 
28.16 
9.57 

11.97 

99.00 
31.54 
10.02 
12.24 

Tota 137.13 141.11 145.53 152.80 
Land 

Current 
Acquisition 

75.72 
54.20 

73.56 
46.58 

81.56 
47.43 

88.67 
49.56 

Per liushel 
Variable 
Machinery Ownership 
Overhead 
Mallageliet nt 

1.06 
.27 
. 10 
.17 

1.07 
.30 
.11 
.14 

1.06 
.31 
.11 
.12 

1.08 
.34 
.11 
.13 

Total _ 1.60 1.62 1.61 1.66 

Land
Current 
Acquisition 

.88 
.63 

.84 

.53 
.90 
.52 

.96 

.54 
Yield Per Acre 85.7 87.1 90.7 92.) 

Source: IRS, LSDA.Co'ts oJ l'roducin, Selected 0-ops it the UnitedStates 1976, 1977.and I1rojections fbr 1978, prepared for the Coillfitlee on Agriculture and Forestrv, U.S. 
Senate. 
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Table 4-8. Corn: Value of Production, Cost of Production, Return to Land, 
and Debt Load Supportable by Land Earnings per Acre if Earnings in the 
Year Specified are Expected to Continue for 25 Years: 1974-1977a (in dol
lars per acre) 

Year 1974 1975 1976 1977 

Value of Production 216 218 207 183 
Cost 117 132 143 146 
Net to Land 99 86 64 37 
Debt Load Su pportable 

by Land Earnings 973 789 625 358 

aA:ssunes a25-year inortgage at 9%interest amortized over the loan period. 

Source: USDA, Economics, Statistics and Cooperative Service (ESCS-33), August 1978. 

levels tnder which farmers can use their crops as collateral for nonrecourse 
loans. The 1977 Farm Act is the result of these concerns. The act, as the Secre
tary of Agriculture noted, "will maintain a work:tble and profitable export 
stance for agriculture while cutshioning farniers and consumers alike against wild 
swings in prices and supplics.'' 6 

Land that Will produce corn will also produce other crops, and in tuany 
regions of the country soybeans, in particular, compete with cor for acreage. 
In itaking their antual production plans, farmers mtust consider tlhe outlook for 
returns from each crop. Other considerations aside, the advantage is considered 
to shift front soybeans to corn when the expected ratio of soybean to corn 
prices falls below two, a ratio which varies from region to region. Such forecasts 
by farmers were influential in altering plaitted acreage patterns from 1975 to 
1976. Corn acreage rose from 77.9 to 84.1 tuillion acres, and soybeans declined 
from 54.6 million to 49 million acres.' 

Outlook for Production. The projected growth of worldwide animal protein 
constimption, the comparative advaittage of the United States in corn produc
tion, and the lack ot' new substittute feCd ingredients on a large scale in the fore
seeable futre imply continutted growth in demand for American corn. At the 
same tinte, yield ituprovetnents are likely to continue steadily, although many 
are concerned that technology nay lbe leveling off'event if there are no sigtificant 
changes in clittiatic patterns. The set-aside governiuent programs to restrict pro
ductiott in 1977-78 :td again in 1978 and 1979 will lead to a lemporary slow
down ill U.S. cortn prouILctiot, bit long-tertu global detttands will evcnttually 

result ill cotlitled expansion. 

Trends in Prices 
Following World War I1 the United States offered high price Sulpports on basic 

crops such as corn to maittain producer and rtural incontes and to ettcotutrage the 



Corn Prices 
S Per Bu. 
3.50 

3.00 

Omaha 
2.50 

2.00 	 t-_Season average 
farm price, 

1.50 	 --------------
Loan.." 
Rate , 

"
1.00 -.-- '--	 -

.50 1 . . . . . I i i 
1965 72 79 

Year Beginning October 1 

Support 
or 

Seasonal 
A veragePrice 

A verage 
Support Seasonal National 

Yeara Target
Price 

Received by
Farmers 

Payment to A verage Price 
Participantsb PlusPayment 

A verage
Loan Ratec 

1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 d 

0 
0 

1.25 
1.25 
1.25 
1.30 
1.30 
1.35 
1.35 
1.35 
1.35 
1.41 
1.64 
1.38 
1.38 
1.57 
2.00 

1.10 
1.12 
1.11 
1.17 
1.16 
1.24 
1.03 
1.08 
1.16 
1.33 
1.08 
1.57 
2.55 
3.03 
2.54 
2.15 
2.00-2.10 

0 
0 

.15 

.15 

.17 
.25 
.20 
.24 
.24 
.28 
.19 

0 
0 
0 
0 
0 
0 

1.10 
1.12 
1.26 
1.32 
1.33 
1.49 
1.23 
1.32 
1.39 
1.61 
1.27 
1.57 
2.55 
3.03 
2.54 
2.15 
2.00-2.10 

1.20 
1.20 
1.07 
1.10 
1.05 
1.00 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.10 
1.10 
1.50 
2.00 

a. . 
Crop year beginning October 1.bComputed on the basis of total price support payments and the estimated production on 

partcipants' farms.

CAvailable to producers participating in the feedgrain program
 
dpreliminary.
 

Source: ERS, USDA. Updated by the CED, ESCSr-from departmental sources.
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development of a modern agricultural sector. These price supports were gener
ally above world and domestic market prices. When overproduction resulted, the 
government entered the market as a buyer to maintain the price-support level. 
Eventually, the government came to own large surplus corn stocks (Table 4-2), 
which kept domestic prices close to the price-support level. 

Figure 4-1 shows tile relation between corn prices and support rates between 
1961 and 1977. Note that the "price received" by farmers hovered close to the 
loan rate from 1961 through 19"71, except for 1966 and 1970. The former, a 
year of considerable uncertainty about the adequacy of world food supplies, saw 
considerable buying in international markets, though not on the scale of 1973
74. The U.S. corn crop was attacked by southern corn leaf blight in 1970, 
about 15 percent of that year's crop was lost, and anxiety caused another tem
porary rise in U.S. corn prices. 

Price-support and storage programs provided a foundation of relatively low 
domestic grain prices, on which American agribusiness was able to build. Domes
tic surpluses of wheat, corn, soybeans. and other commodities also kept prices 
relatively stable in both the domestic and international markets. The stocks were 
a reliable supply of cheap feed for the poultry and livestock industries, inducing 
stability in a major segment of their cost structure as well. Thus, price-support 
and storage programs were important to the commercial supplier, the grain and 
livestock farmer, the grain processor, the exporter, and ultimately to the con
sunler. 

In the later 1960s Democrats and Republicans sought to move American food 
policy away from high price supports and towards a market economy. Their in
tentions were to reduce the costs of price-support and surplus storage programs 
and to become more competitive in world markets. This change in policy pro
duced dramatic consequences when poor world crops in 1971-72, rising in
conies, and increased population swelled foreign commercial demand and liqui
dated U.S. inventories of corn and other grains in 1973 and 1974. With U.S. 
grain reserves essentially nonexistent, a 3 percent decline in world grain produc
tion resulted in the 250 percent change in American corn prices that Figure 4-1 
records. Table 4-9 shows the prices of products in which corn is an important 
ingredient and suggests the impact that corn prices have on many aspects of tile 
total U.S. food system. 

Trends in Logistics 
The logistical management of corn and other grains has become increasingly 

challenging in the last two decades. Annual American grain production doubled 
between 1955 and 1975, but grain sold from farms tripled. In 1962, 57.5 
percent of annual grain production was sold from the farm; in 1974, 72 percent 
was so marketed. The figures are somewhat lower for corn because farmers hold 
a larger percentage of that crop for hog and cattle feeding. But in 1962, 43 per
cent of corn was sold from the farm, and by 1974 the figure was 63 percent. 



Table 4-9. Annual Average Wholesale Prices for Corn and Its Products: 1959-1976 

1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 
Seasonal Average 

bushel)a 

Chicago Price 

S 1.15 1.00 1.10 1.12 1.11 1.17 1.16 1.24 1.03 1.08 1.16 1.33 1.08 1.57 2.55 3.03 2.54 2.15 

per bushel)bGluten eed'w 

(per ton)GHuteny Feed
c 

1.17 

37.65 

1.10 

38.30 

1.11 

37.50 

1.19 

43.20 

1.20 

40.70 

1.26 

43.00 

1.27 

47.40 

1.36 

50.10 

1.12 

44.90 

1.17 

43.70 

1.15 

47.80 

1.44 

49.50 

1.18 

47.10 

1.82 

75.20 

2.86 

90.20 

3.23 

88.20 

2.69 

93.80 

g 

107.35 
(per ton) 39.45 38.55 40.10 42.70 44.00 44.60 44.20 46.00 39.00 41.1(0 43.20 45.70 39.20 60.90 93.50 90.60 85.40 74.30 
(perpound)Corn' Oi. Refie 

d 
' 0.118 0.131 0.183 0.146 0.121 0.111 0.140 0.161 0.124 0.152 0.140 0.165 0.198 0.164 0.226 0.407 0.323 0.258 

(per pound)Hyr i eed 
e 

NA NA NA 0.182 0.153 0.137 0.168 0.192 0.154 0.185 0.172 0.197 0.229 0.193 0.261 0.447 0.367 0.309 
(per bushel) 11.10 11.30 11.50 11.70 11.70 12.00 12.20 12.30 12.90 13.90 13.70 15.70 18.80 21.50 22.20 25.00 36.50 36.50 
aMarket ycar lOctober-September) average-weighted by carlot - _.s. 
b Market year (October-Scptember) simple average. 
Chicago basis. Market Year (Octber-September simple average.dTank cars, f.o.b. Midsest mnills. Calender year (January-December) simple average. 

eTank cars. New York. 
1Retail price. 1959-67, February-May average; 1963-76, 7-day average (April 15).
gDiscontinued. 

NA = Not Available. 
Source: .-AgriculturalStatistics. 1977 and earlier years. 
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These increases are the result of three structural changes in the U.S. grain system: 

1. increasing specialization among farm operators, including the separation of 
grain production from livestock farming 

2. large increases in grain exports 
3. a large increase in soybean production, almost all of which is sold off-farm. 

As grain production has increased each year, as the period of harvest has been 
shortened by higher capacity farm machinery, and as more grain is sold off-farm, 
storage and transportation capacity has had to be increased. 

A significant portion of grain is stored on-farm before it is deliveed into the 
distribution system. In the 1970s, as farm production increased and grain prices 
became more volatile, farmers tended to delay their marketing and hold more 
production on-farm until they felt the market price was to their advantage. In
dustry sources estimate that on-farm storage capacity totaled ten billion bushels 
(about 250 million tons) in 1977: six billion for corn and two billion each for 
wheat and soybeans. Table 4-10 shows on-farm grain stocks as of January 1 for 
the last fourteen years. 

The 10 billion bushel on-farm capacity is augmented by an additional 7 bil
lion bushels (about 175 million tons) of off-farm commercial storage capacity 
of which 1.6 billion bushels is in terminal capacity and an additional 400 million 
bushels is in port storage. Country and subterminal elevators account for the 
residual 5 billion bushels. (An accurate breakdown between these two types of 

Table 4-10. Stocks of Major Grains on U.S. Farms-1964-1977 As of 
January 1 (in thousands of bushels) 

As Percentof 
Year's Produc-

Total tion of Three 
Corn Wheat Soybeans Three Grains Grains 

1964 3,209,566 310,200 260,422 3,780,188 69 
1965 2,737,489 389,672 190,728 3,317,889 53 
1966 3,096,601 405,337 284,312 3,786,250 59 
1967 2,928,817 406,879 344,394 3,680,090 50 
1968 3,453,956 505,227 350,816 4,309,999 61 
1969 3,310,694 576,932 410,168 4,297,794 59 
1970 3,390,099 609,443 372,069 4,371,611 66 
1971 2,755,306 526,092 391,960 3,673,358 44 
1972 3,555,260 64,549 397,631 4,017,440 48 
1973 3,692,724 510,202 428,798 4,631,724 52 
1974 3,371,270 364,382 607,233 4,342,885 56 
1975 2,560,883 446,289 484,978 3,492,150 37 
1976 3,196,266 547,623 590,466 4,334,355 45 
1977 3,345,496 665,407 473,120 4,484,023 44 

Source: Compiled by the CED, ESCS, USDA-from departmental sources. 
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facility is not available because a standard definition of a subterminal has not ye
evolved.) We know that storage capacity has increased throughout the syster
because, although production has increased substantially, the percentage of th 
crop held on farms has not. 

When it is sold, most grain is delivered to a country elevator close to tile farnm 
The available capacity in country elevators increased throughout the 1950s an 
early 1960s for two reasons. First, faster harvesting caused higher peak stock 
and required increased short-term storage. Second, inuch of the grain productiol
of the 1950s and 1960s became part of an ever-growing surplus stock that ha( 
to be properly housed. During this period the government offered incentives t(
firms willing to build and enploy grain storage facilities. Since 1963, the numbe 
of country elevators has declined because grain now tends to take a miore direc 
route to its final market, sometimes bypassing interior elevators. But despit
this trend, the bulk of all grain still moves to a country elevator or country sub 
terminals. 

Subterminal elevators are larger than country elevators and are located at ke)
transportation points en route to terminal markets. At one point, the USDA 
tried to differentiate subterminals from country elevators by requiring that any
facility designated as a subterninal receive inore than half its grain from country
elevators. But specialized truck trailers have lowered transportation costs fron 
the farm and allowed subterminals to cornpCte With country elevators in the 
direct procurement of' grain. Subterminals are actually distinguished fron coun
try elevators by their rue thod of transporting grain closer to ultimate markets. 
Strategically positioned subte rminals make profitable use of specialized trains. 
Their size, location, and handling capacity allow tlern to accumulate sufficient 
cquantities of grain to I'iad trains pulling 65 to 100 specially designed hopper
cars. This capability d natically reduces car switching and results in greater
throughput. The railroad (or other owner) enjoys miore efficient use of its equip
ment, which can lower costs. The freight rate advantages are also substantial. 

Terminal elevators, located close to the primary markets, assemble grain from 
tie producing areas for redistribution to processors and exporters. The impor
tance of commercial terminal elevators has declined somewhat as larger proces
sors have built their own facilities or arranged for nore direct procurement.
Terminal elevators located at ports, on the other hand, have grown rapidly in 
importance in the last few years of heavy exports. Port elevator owners have 
concentrated not on their storage capacity but on iniproving the unloading speed
from trains and barges, and they have substantially increased their ability to load 
larger vessels with deeper drafts. Storage capacity takes a substantial amount of 
tine to ir:c- .ase, not only because of the basic construction tinie, but also be
cause of the tine necessary to deal with local authorities. 

The flow of corn from the surplus Midwest to deficit areas and ports of ex
port is affected by geography, freighi rates and rate zones, the availability of 

-equipment, and changes in transportation technology. Weather also plays a role. 
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In the winter, when the St. Lawrence Seaway and many river routes are not 
usable, the flow of corn can become restricted to rail and road transport. The 
Interstate Commerce Commission controls all rail rates, which it establishes for 
various defined territories, but negotiations of interterritorial rates can be diffi
cult. The routing and exchange of rail cars among railroads can also speed or 
impede the flow of corn among rate zones and territories. 

Changes in freight rates and zones have affected the fortunes of corn-system 
participants. Alterations of railroad "milling-in-transit" rates in the 1960s, which 
permitted more rail competition with truck and barge shipments of grain, placed 
firms that had located their mills based on the previous rates at a disadvantage. 
Formerly, the milling-in-transit rail customer was charged the same freight rate 
as any of his competitors located in production or consumption areas, because 
he was allowed to process his grain while it was enroute. When truck and water 
carriers began to provide cheaper fons of transport at certain shipping and dis
tribution points, several railroads also reduced rates at these points for all but 
their milling-in-transit customers, whose only major transportation option was 

rail. These "captive customers" found themselves in a poor bargaining position 
and at a disadvantage with competitors who could take advantage of alternative 
modes of transportation. By the early I970s, milling-in-transit rates--and the nu
merous feed and grain mills that had depended upon them-had ceased to exist. 

Partly as a r~ult of freight rate changes, many feed-milling firms have also 
had to decentralize and relocate their production facilities. Other developments 
have encouraged locational changes in the feed-milling industry. These include 
decentralization from large continuous-mixing mills to regional and satellite 
batch-mixing plants, the development of bulk delivery capability, the entry of 
grain marketing firms into feed manufacture, and development of large broiler 
and layer operations in grain-deficit regions. 

As pressure to move larger volumes of grain has increased, railroads and barge 
lines have enlarged the size of individual units as well as the size of their fleets. 
For instance, large covered hopper cars were introduced in the mid-1960s to 
replace traditional boxcars. The typical covered hopper carries 60 tons of corn, 
compared with the boxcar's 35-ton capacity. Hopper cars are more efficient in 
loading and unloading as well: it takes about 800 of these cars to load a 50,000
ton ship, as contrasted to more than 1,400 boxcars. Furthermore, the 800 
hopper cars can be unloaded in about two days while the boxcars would require 
almost two weeks. Since 1969, when railroads began keeping track of graincar 
loadings, large hoppers have come to dominate the graincar fleet (see Table 
4-11). Note that although the total number of cars has only increased 3.5 per
cent, the total transport capacity has increased by over 20 percent. Even with 
this increase in capacity there is a boxcar shortage that has led to the develop
ment of privately owned transport fleets of rail cars and trucks, some as divisions 
of major grain firms. 

The growth in grain exports has caused ocean freight rates to exert increasing 
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Table 4-11. The U.S. Grain Car Fleet: 1969-1975 (As of January 1 each year) 

Total
Covered Total CapacityYear Boxcarsa Hoppers Grain Cars in Bu. 

1969 202,402 152,771 355,173 863,117,0001970 180,547 160,319 340,866 842,051,0001971 207,257 169,926 377,183 924,292,0001972 189,506 179,144 368,650 925,444,0001973 172,508 186,219 358,727 903,673,0001974 163,895 204,926 368,821 1,024,538,0001975 148,119 219,362 367,481 1,042,068,0007-Year -27% +44% +3.5% +20.7%
 
Change
 

a40 foot narrow-door boxcars. 1971 increase due to reclassification of boxcars with 8f'oot door; fron wide to narrow door. 
Source: Stephen Ailes, "Freight Car Utilization in the Shipment of Grain," Cort Annual,
1975, p. 8 . 

influence over domestic grain movements. Ocean freight costs make lip between 
one- and two-thirds of total transport costs from U.S. farms to foreign ports.
Table 3-10 in the preceding chapter, for instance, showed that ill the 1970s it
has usually been more costly to tnove grain from U.S. farns to U.S. gulf ports
than it has been to move it from those ports to Japan. Changes in ocean freight
rates at different U.S. ports to a common destination can affect the direction 
grain follows from inland elevators to port areas. Lowering freight rates from
West Coast ports to Japan, below those from Gulf ports to Japan, for example,
 
can result in sign~ificant flow of grain from the Midwest 
 to West Coast ports.

Just as the technology of inland transport has evolved so has that of ocean 
transport. Vessels capable of carrying over 50,000 tons of corn are increasingly 
common. Where harbor depths and port facilities permit it, ships of this size 
offer significant economies as indicated in Table 4-12. 

Their use has led to larg storage, processing, and distribution complexes in
the United States, liufope, and Japan. Such facilities encourage increased inte
gration of grain markets throughout the world. 

Table 4-12. Comparison of Operating Costs for Various Types and Sizes of 
Ships 

Ship 7)'pe Atll Purpose Cargo Bulk Carrier 

Tonnage 2,500 4,500 6,500 15,000 30,000 50,000
Cost per ton mile $.7138 .6542 .6213 .0701 .0585 .0515 

Source: Arthur D. Little, Inc., Southeast Asian Regional Transport Survey, Book One,Asian Development Bank, 1972, quoted in A.J. Nyberg, "Outlook for the Indonesian MaizeIndustry" in SEARCA, lroceedings of the Indonesian Corn Lotnnodit), System First Na
tionalAgribusinessSeminar Workshop, 20-30 )ecember 1975, p. 71. 
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Government Programs 
Regardless of their ideological outlook, private participants in tileU.S. corn 

system realize that their decisions must have sone reference to the likely course 
of government policy. At the same time, agricultural and other policymakers are 
aware that the positions and constraints of private participants must be weighed 
when considering new or altered policies. 

With the 1977 Farm Act, the U.S. government has returned to subsidies, price 
supports, surplus storage. and a set-aside acreage-control program. Many other 
government programs affect grading standards, tilefood and drug provisions of 
antitrust laws, food stamp usage. and corn export agreements with other nations. 
Special-purpose agencies enforce a variety of regulations. The Commodity 
Futures Trading Commission is informed of each firm's position in the futures 
markets. Other government agencies track export shipments, storage levels at diF
ferent positions in the system, and the quantity and quality of export shipments. 

From 1971 to 1974, wage and price controls affected all parts of the corn 
system. Even though cash and futures prices of primary agricultural commodities 
were not controlled, controls on product and by-product prices beyond the 
primary commodity stage affected the decisionmaking process throughout the 
corn system. This situation was particularly acute during the control program's 
second price-control period from 13 June 1973 to 18 July 1973. l)uring this 
time, price controls were extended to futures contracts for all but raw agricul
tural products. Thus, for example, corn contracts were not controlled, but pork 
bellies (a processed conimodity) were. The freeze on cash and futures prices of 
commodities beyond the raw-product stage distorted price spreads and rendered 
useless one of the most sensitive and subtle signals sent by futures markets. 8 

Participants in the corn system wh o used price spreads between commodities, 
products, by-products, and tihme periods found themselves witlout their most 
reliable iidicator of relative prices by wliicb to make decisions regarding 

procurement, plant operating rates, inventory levels, and similar operating judg
ients. Further since the control period was to last only sixty days, futures 

prices for deferred nontlhs escalated rapidly while those in nearby ionths re
mained stable. Businessmen using spreads and straddles in their procurement and 
pricing proganis took heavy losses during this time. 

Price controls were placed only oi the wholesaling, manufacturing, and retail
ing segrieri ts of tie 'ood system under the assumption that excess capacity ex
isted at the farm level. Overcapacity had. in fact, been the case up to 1973, but 
the worldwide grain sliortage of' i972 aiLd tie selloT of U.S. reserves had elimi
nated that excess capacity. Increasing dermad arid prices at the farn level were 
occurring just as the freeze was imposed. Livestock prodtrcers and corn proces
sors were squCezCd between rapidly rising input ingredient costs and fixed 
wholesale and retail prices for their output. 

file lesson learned from the experience of' 1971-74, and especially frori tie 
1973 price-control period, is that food price controls covering only a part of a 
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commodity system will not be effective. Controls on wholesaling, manufactur
ing, and retailing without corresponding regulations for primary producers and 
exporters cannot fail to cause distortion, artificial shortage, and further price 
increases. 

In general wage and price controls applied across the U.S. economy in the 
effort to constrain inflation are a limited and special purpose tool in peace
time. Any resort to direct controls must involve the participation of repre
sentatives of a broad spectrum of industry and agriculture for prices, and 
labor and management representatives for wage and benefit controls if 
they are to be effective. The consent of the controlled is essential if wage
and price regulations are to persist for a considerable period and to reflect 
the least amount of distortions and post-controls dislocations. 9 

STRUCTURE OF THE U.S. CORN SYSTEM 

During the rapid expansion of the U.S. corn system, a structural and techno
logical revolution also occurred and affected various channels of distribution. 
This is described below. 

Channels 
Some 58 percent of total U.S. farm production moves into the various 

marketing channels depicted in Figure 4-2. This chart indicates that the primary 
purchasers of the farmers' crop are country elevator operators, who bought 
about 74 percent of farm corn production in 1972-73. These elevator operators 
act as buying agents for feed millers, corn refiners, and other corn processors,
who tend to build their plants close to areas that have a large supply of corn and 
other grains. Processors buy directly from country elevators and subterminals 
rather than from tenninal elevators. Shorter harvest seasons, improved highway
facilities, and increased corn production on larger farms continue to stimulate 
the construction of' larger elevators and country subterminals to h:ndle farm 
sales. Likewise, construction of larger corn and feed mills has forced country 
elevators to expand in order to serve their customers' needs. 

Figure 4-2 indicates that terminal ele;vtors are bypassed by much of the corn 
flowing from producers to processors and exporters. The figure for terminals 
(12 percent) is understated, liowever, sin,:e it does not reflect the volume 
handled by export terminal facilities. In fact, terminal elevators handled not 
only 3.7 million tons directly from farmrs, 4.7 million tons from country ele
vators, and 2.8 million tons from country subterminals, but also 31.2 million 
tons for export. Growing export demand will bring increased corn flow through 
export terminals in the future. 

The Commodity Credit Corporation, the government's instrument for imple
menting price-support and storage programs, is of minor importance in the flow 
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of corn from producer to consumer. This situation was not the case in the 1960s. 
as Table 4-2 evidences, and it may not be the case in the future if U.S. produc
tion exceeds aggregate domestic and foreign demand. Some agency will have to 
maintain stability in such a situation and it will likely be the Commodity Credit 
Corporation. 

Over the years, major changes in the marketing channels of corn have oc
curred as a result of: 

I. 	technological developments in harvesting and farm storage, which encouraged 
developments of subterminal markets essentially nonexistent in the 1940s and 
early 1950s 

2. 	 growth in the livestock and poultry industries 
3. 	more recent growth in foreign deniand for U.S. ,corn 
4. 	changing government policies and prograns regarding price support, surplus 

storage, and export promotion. 

Further changes in each of these areas will continue to affect corn marketing 
cliantnels. 

Firms and Entities 
The 50 percent increase in corn production and use since 1960 and changes in 

government policy have also resulted in changes in the number, ize, and type of 
enterprises making tip the U.S. corn system. The corn economy in crop year
1972, as described in Figure 4-3 consisted of 800.000 farmers raising corn for 
grain: 6,500 country elevators: 207 commirissioin and brokerage firnis 2,391 
mixed feed nmnufacturers: 38,500 wholesalers: 194,300 retail stores: and twenty 
export firms, with most export volume being handled by six companies. 

Decisionmaking in the major segments of the U.S. corn system appears rela
tively unconcentrated. except perhaps in tile wet-milling and export segments 
and both of these have new entrants and iincreased competition. Table 4-13 and 
4-14 summarize chairges in tie umber of' firms, dollar value of shipiiieits, and 
share of dollar value shipmen ts by larger firms between census years 1958 awd
 
1972 for major sectors ini the corn economy and for 1974 in 
 tile Agricultural 
Census. It shows that as corn acreage was declining by 13 percent arid the hour
ber of corn farmers was decreasing by 62 perce t, corn protduction yeas increas
ing by 66 percent miad cr op valtie by 27, ) percent. A more detailed analysis of tire 
farn sector would show that ain increase iii tile nimber of corn barnns occurred 
in tile larger farm categories. Nonetheless, the producing sector can hardly be 
said to be concentrated. 

Although census data tend to indicate that tLe fee -milling industry may hrave 
concentrated slightly during this period, other info, ,tion suggests the contrary.
In a 1969 survey, tire USDA fotInd 7,9 17 establishments manufacturing 1,000 
tons or more of formula feed per year, ,nany riore than the 2,300-odd estab
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Table 4-13. Number of Firms, Dollar Volume of Shipments, and Percentage of Dollar Shipments by Largest Companies
in Major Sectors of the Corn System 

Farmsa 
Number of Corn Farms 

Acres 100- 500- 750- OverValue Harvested 1-24 25-74 75-99 ,99 749 999 1,000 z"Year Number of Crop (millions) Acres A cres Acres A cres Acres A cres Acres 

1959 1,989,622 3,871MM 70.1 
1964 1,006,649 3,756MMb 53.8 
1969 b 795,646 4,927MM 50.7 277,808 295,039 66,231 152,792 2,712 586 4781974 b 

765,193 14,667MM 60.7- - ---------- - not reported in 1974 census ..--.-.-.--------

Companiesc 

Percentageof Value of Ship.ments by
 
Number LargestFirms
 

Establish- Value of 
 of 4 8 20 50 Coverage Value Added CbYear Ments Shipments Firms Largest Largest Largest Largest Index By Manufacture 1 

PreparedAn~mal Feeds 
1958 2,379 3,238.4 2,016 11 30 43 56 .91 798.91967 2,355 4,796.9 1,835 23 31 42 58 .94 1,226.81972 2,341 6,439.0 1,726 NA NA NA NA .94 1,71A.3

1975d ~ 6,340 
Z*l 

Wet Corn Milling
1958 59 751.3 53 73 92 99 99+ .96 249.41967 45 528.5 32 68 89 99+ 100 .96 353.61972 41 832.3 26 NA NA NA NA .97 331.2 
aFarms producing field corn for grain. Source: Based on Bureau of the Census, 1974 Census of Agriculture, Vol. 1, Part ' 1, Chapter 1. 1969 Census 
ofAgriculture. Vol. 1I, Chapter 6. 1959 Figures: 1959 Censusof Agriculture, Vol. 11, Chapter 7.bFarms with sales in excess of $2,500 producing field corn for grain. 
CSource: 1958 Bureau of the Census, 1967 Census of Manufacturers, 1967, Vol. 11, Part 1, except concentration ratios, Volume 1. 1972: 1972Census of Manufacturers, Industry Series, Grain Mill Products.dThe Structureof the Feed ManufacturingIndustry, 1975. USDA, ESCS, Statistical Builetin #576, Feburary 1978, page iii. 
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Table 4-14. Number of Firms or Entities Operating as Country Elevators, 
Terminal Elevators, Exporters, Wholesalers, and Retailers in the Corn Econ
omy: 1948, 1958, 1967, and 1972 

1948 1958 1967 1972 

Country Elevators 11,200 8,549 6,477 6,500 
Commission Firns 300 200 NA NA 
Terminal Elevators 350 80069 0a 76 7a 
Exporters 15 20 20 20 
Wholesalers 39,329 42,555 40,055 38,500 
Retailers 378,320 259,796 218,130 194,346 

alncludes country subterminals. 

Sources: 1948: R.A. Goldberg, Agribusiness Coordination, p. I15. 1958-1967: Carl Vosloh, 
Jr., Graiji Marketing, ERS 321, pp. 218-219; Bureau of the Census, 1967 Census of Buss
ness: Wholesale Trade, Vol. 111; and 1967 Census of Business: Retail Trade, Vol. 1, 1967. 
1972: Bureau of the Census, 1972 Census of Wholesale Trade: Establishment Size and Firm 
Size; 1972 Census of Retail Trade: lstablishment Size and Firm Size; U.S. Department of 
Commerce, Report to the Congress:ForeignDirect Investment in the United States, Vol. 4, 
Appendix E, "Foreign Investment in the U.S. Grain Trade," p. E-7. 

lishments reported by the census. Together, these firms were manufacturing over 
° 100 million tons of formula feed. Data comparable to those of the 1969 sur

vey were c( Ilected for 1975 and indicate that 6,340 establishments produced 

104.5 million tons of formula feed in 197511 (Table 4-15). Cooperatives had 
about 26 percent of the establishments and about 20 percent of the volume. In
dustry sources indicate that the feed-manufacturing industry has become less 
centralized in reccnt years as cattle- and broiler-feeding operations have prolifer
ated, grown in size, and incorporated their own feedmills, and as cooperatives 
have become significant competitors in the feed-milling industry. 

Although thorough studies of feed industry concentration have not been 
published, industry interviews tend to corroborate census indications that the 
four largest feed manufacturers account for between 20 and 25 percent of 
primary feed shipments, and that the eight largest firms account for about a 
third of all manufactured feed. Table 4-16 lists the market shares of the largest 
feed manufacturers. Especially noteworthy is the role played by cooperatives: 

five of them-Farnland Industries, Land O'Lakes, FS Services, Agway, and 

Goldkist--rank among the top ten of this list. Cooperatives, in fact, account for 
about 20 percent of mixed feed sales in the United States. The figures for 
national market share hide important regional differences, especially for cooper
atives. Farmland Industries, FS Services, Land O'Lakes, and Agway each enjoy 
considerably higher market shares within their local areas than is indicated in the 
table. In certain areas of the Midwest, Purina feeds enjoy market shares in excess 
of 10 percen ;. Obviously, participation in the feed-milling industry has expanded 
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Table 4-15. Selected Data for the Formula Feed Industry: 1975 

Item 

Operating establishments: 
Stationary establishments 
Mobile establishments 

Establishments by size: 
Up to 999 tons 
1,000-9,999 tons 
10,000-24,999 tons 
25,000-49,999 tons 
50,000 tons and over 

To!al 
Primary toanufacturers: 

Production by type of feed: 
Dairy feed 
Beef and sheep feed 
Horse feed 
1log feed 
Turkey feed 
Broiler feed 
Starter-grower, layer-breeder 
All other 

Total 
Secondary manufacturers: 

Production 
Unallocated production 
Ownership and production: 

Corporation 

Partnership 

Single owner 

Farmer cooperative 


Total 
Channels of feed disposition: 

Wholesale 
Retail 
Feed to own animals 
Custom feeding 
Custom grinding and mixing 

Total 

Feed 
Manufacturing Formula 
Establishments Feed 

Number Tons 

6,340 104,530,681 
6,122 

540 

750 400,184 
3,704 14,576,913 

902 13,378,531 
427 14,949,807 
556 61,225,246 

6,340 104,530,681 

2,122 14,209,181 
2,216 17,217,401 
1,269 1,540,314 
2,370 9,821,805 

465 3,077,873 
527 12,694,702 

1,959 12,131,721 
1,005 3,079,583 
3,385 73,772,580 

4,483 29,856,362 
- 901,739 

3,234 69,573,087 
471 6,004,226 

1,012 8,467,228 
1,623 20,486,140 
6,340 104,530,681 

1,199 25,226,546 
3,778 24,697,897 

454 9,541,146 
1,153 26.458,168 
3,646 18,606,924 
6,340 104,530,681 

Source: Structure of the Feed Manufacturing hdustr', 1975, USDA, ESCS, Statistical 
Bulletin No. 596, February 1978. 

with the entry of cooperatives, tie proliferation of smaller mills, and the diversi
fication of the early feed manufactuiers out of the industry. Concentration of 
decisionrnaking thus appears to have decreased. 

Corn proce,,sors other than feed millers account for a relatively small percent
age of the ar,nual corn crop. Consuming 251 million bushels in 1972-73. wet 
corn milling is a fairly concentrated industry with only forty-one processing 
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Table 4-16. Estimated Share of Industry Shipments Accounted for by U.S. 
Feed Manufacturers: 1975 

Firm Market Share 

Ralston-Purina 10 
Allied Milling 6 
Central Soya 5 
Gargill 5 
Moorman 2 
Farmland In,.ustries a 2 
Land OLakesa 2 
FS Servicesa 2 
Agwaya 2 
Goldkista 2 
Conagra 2 
Alberz 2 
1700 Others 58 

100 

aCooperative. 

Source: Industry interviews and Bureau of Census figures for prior years. 

Table 4-17. Estimated Share of Industry Shipments Accounted for by Lead
ing U.S. Corn Wet Millers: 1978 

,41arket Share 
Firm Percentages 

CPC International 21 
Archer Daniels Midland 15 
Staley 15 
Cargill 12 
Standard Brands 10 
American Maize 8 
Grain Processing 6 
H.J. Heinz 6 
National Starch 3 
Amstar 2 
Anheuser-Busch 2 

Source: Estimates based on industry interviews. 

establishments and twenty-six companies. Of these, the four largest currently 
account for about 63 percent, and the eight largest for 93 percent, of industry 
shipments. Table 4-17 ranks the leading wet processors by market share. CPC 
International is the leading starch producer with :bout 21 percent of industry 
shipments, but its share has shrunk considerably due to an unfavorable antitrust 
ruling and to competition from new and increasingly strong companies like 
Cargill, Staley, Standard Brands, and Archer Daniels Midland (ADM). 

Dry corn milling establishments outnumber wet millers but consume con
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siderably less corn. Two systems are used for dry corn milling: degerming, and 
nondegerming. Nondegerming is relatively noncapital-intensive and permits a 
rather large number of small mills, particularly in the Southeas where corn meal 
and grits ate a common part of the diet. Ictween 1,000 and 1,200 mills were 
operating in Georgia alone in 1950. The degerming method is more capital
intensive and effJient and it produi.es a more desirable product that keeps 
longer and tastes less oily. In 1965 the Milling and Baking News, Dircetory' of 
Mills and Milling l:x'ecutires listed only 152 mills with a capacity of 50 hundred 
weight per day or more in operating or standby condition. In 1969, the number 
had declined to 115. Dry millers therefore appear to be consolidating. 

Grain exporters are relatively few in number, and the industry is highly con
centrated. While fifty-eight firms were reported to have exported grain from the 
United States in crop year 1974-75, twenty firms handle over 90 percent of 
U.S. exports and six firms account tom between 50 and 60 percent. The six domn
inant entities are Cargill, Continental Grain, Cook Industries, Bunge, Louis Drey
fus, and Garmac. The first four of' these firms alone were reported in 1975 to 
have handled 42 percent of corn exports. Table 4-18 shows an estimated ranking 
of U.S. corn-exporting firms based on U.S. l)epartment of ('ommerce inftorma
tion and Otl total grain export data for the twenty member firms of the North 
American Grain Ixpoit Association (see Table 4-19). Thlese figures seem to 
show that decisiountaking in the export segmnent of the corn industry is highly 
concentrated, thoughdt not to tile extent it is in the wet-milling industry. Many 
new firms are seeking to enter the industry from hotli within the United States 
anl from other countries: for example. Mitsui off Japan recently (1978) pur
chased Cook's export elevator and Cook is no longer iil the export grain busi
ness. Major U.S. cooperatives are deve'oping an international grain network with 
overseas cooperative and munltinational firms, as competition for the e>,panditg 
export market becomes ii re intense. 

BEHAVIOR AND PERFORMANCE IN THE 
U.S. CORN SYSTEM 

The previous discussion of product movement and institutiomal organization 
suggests the complexity of the corn market structure in the United States. 
Recognition of that complexity should impress the private manager and the 
public policymaker alike with the need to know about every level of a corn
modity system before making decisions affecting any particular part of it. In this 
section we will deal with the vital relations between corn movement and system 
participants. 

Storage
 
The U.S. corn system, like many other commodity systems, deals with year

round consuniption of an end product harvested once a year in September and 

http:produi.es
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Table 4-18. Estimated Share of U.S. Corn Exports Accounted for by 
Leading Grain Exporting Firms: 1975 

Firm Share ofShipments 

Cargill Corporation
 
Continental Grain Company 4.
 
Cook Industries, Inc. 42.0
 
Louis Dreyfus )
 
Bunge 
Garnac Grain Co. 21.8 
Toepfer 
Archer Daniels Midland 

Twelve other members of the 
North American Grain Export 
Association 29.5 
Others 6.7 

Total 100.0 

Source: Based on ranking of export volume of iehber firms in North American Crain Ex
port Association, and on U.S. Department of Commerce, Foreign Direct Investment in the 
United States. Vol. 4, Appendix E, p. E-14, April 1976. 

October. This pattern reqtuires storage of the crop at various places and points in 
the system during the year. Table 4-20 shows the inventory situation at six times 
during the year beginning 1 October 1976 and ending 1 January 1978. Compari
son of these figures with those for total production and supply in Table 4-1 
allows several observations. Early in October, tjustas the new harvest is under
way, stocks at all points are low. 'Fhe fact that farmers' corn stocks are sharply 
lower than the July figure reflects the seasonal necessity of clearing out on-farm 
inventories to make room for new crops. On 1 January 1977, 57 percent of the 
previous fall's harvest remained in the hands of producers. Some 22 percent of 

the previous fall's crop had been consumed, but 27 percent of the year's total 
supply (that year's crop plus beginning stocks) had already been used, indicating 
some pressure on off-farm inventories. By April, farmers still held over a third of 
the previous harvest and two-thirds of the national corn inventory. (Actually, 

farmers owned considerably more, which they stored off' the farm at mills ole
vators, and warehouses.) By June, their holdings were 27 percent and 67 per
cent, respectively. By I January 1978, 60 percent of the previous fall's harvest 
remained in the hands of producers. 

The implications of Table 4-20 are three. First, the amounts and locations of 
stored grain vary tremendously in the course of a year. Second, the United 
States has sufficient storage capacity at or near its farnis to permit a fairly 
smooth flow of corn through the market system. Third, producers are in an ex
cellent position to bargain with processors and exporters. Their storage capacity 
is substantial; they market grain smoothly after January 1; and they can use 



Table 4-19. Selected U.S. Grain Exprt Statistics: 1971-1976 

1971 1972 1973 1974 1975 1976
Fiscal Year Fiscal Year Fiscal Year Fiscal Year Fiscal Year Fiscal Year
Volume Volume Volume Volume Volume VolumeFirm (Bushels) (Bushels) (Bushels) (Bushels) (Bushels) (Bushels) 

Archer Daniels Midland Co. - 40,000,000 55,237,986 77,000,000 65,000,000 79,692,296 QBunge Corporation 134,016,152 167,400,000 362,505,600 362,046,000 299,693,000 349,973,000Cargill, Inc. 453,721,000 533,428,000 775,946,000 625,368,000 720,363.000 759,916,000Central Soya Co., Inc. - 26,200,000 29,400,000 36,770,C00 49,266,000 71,901,564
Continental Grain Co. 341,881,197 563,143,148 752,375,569 606,312,635 622,701,756 767,646,824 " Cook Industries, Inc. 257,490,000 285,222,000 475,871,000 448,958,000 613,728,000 793,000,000 3Fox, C.B. Company 24,301,000 33,276,000 53,889,000 46,700,000 32,500,000 38,300,000 tGarnac Grain Company 92,023,806 128,905,979 240,533,261 247,884,699 286,349,051 317,073,989 DInter-Continental Grain Co. - 5,994,233 11,125,930 11,057,265 14,992,537 12,988,761Louis Dreyfus Corp. 107,702,139 181,933,913 403,250,763 439,607,941 477,471,973 656,501,921 b0
North Pacific Grain Growers, Inc. 22,706,350 21,884,960 32,307,630 28,740,200 41,771,983 44,382,136 " Peavey Company 29,096,000 41,469,000 58.525,000 55,770,000 61,350,000 68,289,000 CTabor & Co. - 50,110,600 82,427,269 61,466,468 35,000,000 -The Agro Company of Canada Limited 51,516,800 53,457,300 66,346,000 44,111,568 40,274,213 48,000,000The Andersons - 43,932,000 27,538,000 28,707,903 54,381,765 63,436,553 C.Tidewater Grain Co. 14,678,667 37,439,051 40,781,200 46,154,294 54,049,893 62,405,820 iUnion Equity Cooperative Exchange 69,087,161 55,245,426 142,308,220 - _ _Mid States Terminal -
 - - 15,344,176 39,023,236Koppel - 19,000,000 18,500,000Toepfer -_- 195,543,322 215,419,744 

1,598,220,272 2,280,041,610 3,610,368,428 3,166,654,973 3,698,780,669 4,406,450,844 
Note: Statistics from North American Export Grain Association, Inc. (does not represent total volume of U.S. grain exports, only the volume of 
N.A.E.G.A. membership). 
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Table 4-20. Corn Stocks in the United States at Selected Locations: 1 Oc
tober 1976 through 1 January 1978 (million metric tons) 

Oct. 1, Jan. 1, April 1, June 1, Oct. 1 Jan. 1, 
Locations 1976 1977 1977 1977 1977 1978 

On Farms 5.9 85.0 54.2 40.1 11.4 96.2 
Off Farms a 4 2 39.2 29.4 20.0 11.1 42.0 
Commodity Credit Corp. 0 0 0 0 0 0 

Total 10.1 124.2 83.6 60.1 22.5 138.2 
aincludes stocks at mills, elevators, warehouses, terminals, and processors. 

Source: Crop Reporting Board, Statistical Reporting Service, USDA, Grain St(cks, January 
1978. 

holding tactics to their own advantage. The significant amounts that corn 
farmers hold off the farin in cooperative and private commercial storage facilities 
further strengthen their bargaining position. The shortage of improved trans
portation facilities in the face of both increased storage an expanded inter
national markets tneans that transportation pressures will play a ntiore important 
role in price volatility than they have in the past. 

Consumption 
Year-to-year changes in corn consumption can be almost as dramatic as 

seasonal inventory changes. In the 1974 crop year, for example, total production 
was almost 20 percent below the preceding and stubsequent years. This drop in 
production caused a sharp price increase, which effectively raioned available 
supplies. Total corn use declined by twenty-seven million tuetric toins n 1974
75, most of the reduction coiling from a drop in feed use. Livestock producers, 
unable to control the prices of' their products were not able to pass on the sharp 
increases in their costs to consLumers. 

Similarly, in unofficial USDA projections for per-capita comsumption of the 
U.S. corn crop for various years--depending on income levels in the U.S. and 
overseas, inflation rates, cost-price relations, bV-prodtict substitutions for corn, 
and U.S. and foreign governmental policies- the 1985 projections vary from a 
low of 98 pounds per capita to a high of 107, versus a 1974-76 average of 80 
pounds per capita. In 1990 the spread is projected to be 102 pounds to I I I , and 
by the year 2000, from 108 to I i 7. The 1990 projections translate to a poten
tial U.S. corn export market of 50 million tnetric tons and a U.S. feed market of 
114 million metric tons. The significance of' these widely varying estimates is 
that demand unce rtainties are as great as or greater than supply uncertainties and 
that public monetary, labor, and foreign diplomacy and teclnology I- dicies as 
well as domestic and foreign agricultuire policy will add to the uncertainties in 
estimating corn demand. 
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Price Spreads and Relations 
Significant price spreads and relations exist in both the domestic and inter

national markets. In the United States, prices vary between markets and between 
corn and corn-related products such as feed, corn-fed meat products, and pro
cessed products. Internationally, there are important relations between U.S. 
prices and prices in world markets. 

On the average, the prices received by U.S. farmers differ only slightly from 
cash market prices in Chicago. This small Lot important difference, or "basis," 
results from transportation and storage costs and availability from farma to mar
ket. It varies with the farm's distance from the price-determining market and 
whether the farm is in a corn-surphls or corn-deficit area. Knowing the basis for 
his local area and the Chicago price, a farmer can judge the attractiveness of cash 
prices offered for his corn. 

The major factor affecting the price of corn is the domestic demand for live
stock products. Participants in the U.S. corn livestock economy calculate their 
margins primarily on the basis of livestock-to-corn price ratios: that is, the price 
of a unit of livestock production divided by the price of the corn required to 
produce that unit. The most important ratios are the beef-, hog-, broiler-, egg-, 
and milk-feed ratios (see Table 4-21). Until the 19 70s, these ratios generally 
reflected changes in the supply and price of feed products because corn prices 
were stable. In 1974, the corn shortage caused a much faster rise in corn prices 
than in comparable feed products and resulted in very low feed-price ratios. 
Since agronomic factors prevent fecd-product prices from reflecting higher costs 

Table 4-21. Selected Livestock-Corn Price Ratios: 1970-1976 (annual 
averages)
 

(Oct.-Sept.) 
Beef Steer/ (Oct.-Sept.) (Oct.-Sept.) (Oct.-Sept.) 

Year Corna log/Cornb Broiler/Feede Lj,/Feedd 

1970 22.2 12.8 2.8 7.4 
1971 28.8 21.5 2.9 7.1 
1972 24.8 22.4 3.2 7.7
 
1973 15.4 13.5 
 2.6 7.3
 
1974 14.2 15.3 3.0 6.9
 
1975 15.4 18.7 3.0 7.7 
1976 18.8 118.6 2.6 7.4 

a B u shels of =2 y ellow corn equivalent in valIe to 100 pounds of beef steers, allgrades, sold 

01t Of first hands at Ornahia for slaughter. 
bBushels of corn equal in weight to 100 pounds of hog, liveweight, based on local market 
prices. 
c Nuriber of pounds of broiler feed equal to I pound of b roiler, liveweight.
dNumber of pounds of laying feed equal to one dozen eges. 

Source: -RS, USDA, Livestock FeedI [rice Relaticnzships. vational and State, Stippletnent 
to Statistical Bulletin 530. and Feed Situation, February 1978. 
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in the short term, livestock producers had to cut back on their purchases of corn 
until livestock prices had a chance to adapt. 

Beef. Since 1950 demand for beef in the United States has increased fairly 
steadily. With beef prices rising faster than corn prices, it was profitable to feed 
beef in feedlots. However, consumer resistance developed to especially sharp 
price hikes in 1973. To maintain the high prices, cattlemen withheld their beef 
from market. Prices did, in fact, remain high for a short time, but they eventu
ally plummeted because of the inevitable build-up of cattle inventories. As beef 
prices fell, corn prices rose rapidly and dragged down the steer-corn ratio. Feed
lot operators suffered severely. In the short term, the decline in beef steer-corn 
price ratios forced the sharp curtailment in the use of commercial feed and corn 
evident in Table 4-22. 

During the corn shortage of 1974, consumption of corn by cattle on feed 
dropped even further, while the consumption of corn by other beef ca:tle re
mained almost unaffected in absolute terms. The number of cattle on feed is 
much more sensitive to corn prices than is the number of other beef cattle; it 
declines sharply when feed prices advance without a corresponding increase in 
beef prices. Beef cattle can be kept longer on pasture or not put in t:. feed
lot at all. 

Hogs. The shorter production cycle for hogs explains the greater volatility 
of the hog market than the beef market. The hog-corn price ratio was influenced 
primarily by the price of hogs and alternative meat and poultry supplies rather 
than by corn until 1973-1974. High corn prices in those years and cyclically 
low hog prices caused deterioration in the ratio and forced many hog producers 
to operate at a loss. Because hogs cannot be turned out to pasture and expected 
to forage for themselves, hog producers liquidated their herds and reduced 
farrowings. The result, as Tables 4-21 and 4-22 show, was to shzrply reduce 
corn consumption by hogs. 

Table 4-22. Consumption of Corn by Selected Types of Livestock: 1972
1977 (millions of tons) 

Year Cattle on Feed flogs Broilers Laye,-sa 

1972 33.0 31.5 6.4 8.7 
1973 29.9 28.1 5.9 8.8 
1974 14.2 22.1 4.6 7.3 
1975 19.2 27.2 5.2 7.9
1976 b 18.7 32.6 6.8 8.8
197"?b 21.5 32.3 7.1 9.0 

aliens and pullets 

bpreliminary. 

Source: ERS, USDA, Feed Situation, November 1978, pages 26-27. 
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Poultry. Corn accounts for about 45 percent by weight of poultry feed, so 
it figures heavily in broiler-feed and egg-feed price ratios. Before the early I970s 
poultry producers, like livestock producers, could count oil relatively stable corn 
prices. The price of eggs and broilers was the main variable ill their decisionmak
ing. The development of corn price volatility increased the risks in broiler and 
egg production, however, and complicated the decisionmaking process signifi
cantly. Although the relatively short production cycle for broilers and eggs 
permits rapid cutbacks by producers in reaction to adverse margins, the industry 
structure works against such adjustment. Broilers and eggs are produced largely 
on the basis of'contracts between individuals and large integrated processing 
firms that are able to risk some financial loss for the possibility of increasing 
their market share. Nonetheless, the pool try inttstry responded much nre 
quickly than cattle and hog producers to adverse price-pr duct ratios in 1973 
and 1974. Tables 4-21 and 4-22 show the coincident declines in feed-price 
ratios and total corn conslmptioll illthose ye'ars. 

Dairy. [he dairy farmer has little flexibility in the event of a cost-price 
squeeze :lie is directly exposed to the rising costs. Iligh fixed costs in the form of' 
milking equipment, dairy barns, and dairy herds limit possible responses to 
short-term fluctuations in the milk price-feed ratios. Selling production stock 
and his accunitlation of corn or feed is not a1 option for the dairy fartler 
because it reqluires a lg time to bnild lairy herds ald herd prodtctivitv. ie 
can protect himsel' somewhat by dongrading hiS IeI with increased portions 
of hay, pasture, and harvested forage, altough this strategy reduces milk yields. 

Because of this inability to react to adverse margins in lhe short term, policy
makers have passed laws to control KS. milk prices and enstlre the economllic 
viability of the farmer and a steady milk supply for the consumer. Thus, milk 

prices are more i:sulated frout fecd-price changes 'm those of' other livestock 
products, except when the govelrllllent isslow to respond to ecollonlic changes. 

U.S./Foreign Corn Price Relations. 
The world corn price is generally accepted as that reported iil Chicago atd 

c.i.f. Rotterdam. lurope is the world's leading corn importing region, and itich 
of its corn imports from the United States and Argentina low Itirolgh 
Rotterdam. Rttertlam prices reflect corn prices inl the United States. plus the 
elevation and t11innpvt Costs of moving graiii front tihe IS1,. interior or exporting 
nations to Eirpe. Ilhis cost ;nd price stru1cture iSelaborated inTable 4-23. 
Note til it cost, more to move corn from tileinterior to (;tIlf ports thall it 
does to ship it ron the ( nlfto Rotterdam. 

Until 19t72, the difference between (lf d RoMtterdantt prices luctuLated 
between 5 dollars and I0 dollars pe ton. \\'hen cargo space was short as a re
stilt of the world econonnic bntOOaid grain shortage ot' 972, ocean freight rates 
rose dramatically. The recent worldwide recessioni has brottghi both ocean trade 
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Table 4-23. Unit Values, Transport, and Handling Charges between U.S. Producers and Dutch Importers: 1969-70/1976-77
 
(in millions of U.S. dollars per ton)
 

C., 

Iten 1969-70 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 z 

Seasonal average 
price received by 
farmers 45.67 52.36 42.52 61.81 100.39 119.28 84.649 9 .9 9 a 
hnplicit U.S. inland 
storage, handling,
 
and freight costs 8.21 8.53 10.92 14.07 16.61 21.18 21.35
2 0 .4 7 b 
U.S. export unit 

Cb
value to 
Netherlands 54.08 67.37 53.49 75.81 117.03 134.36 11 8. 6 2 c 105.22 
Ocean freight to 
Netherlands 7.48 5.39 3.47 8.10 15.57 6.92 5.095 .7 2 d 
Dutch import unit 
value 62.60 69.80 61.62 95.37 126.73 144.33 117.44 b1 2 7 .6 3 b 
Unexplained 
difference +1.04 -2.96 +4.66 +11.46 -5.87 +2.94 +3.29 +7.13 ca 

aThrough May 1976. S4 
bCalculated; not included in cited article. Cb 

CThrough June 1976. 
dERS estimate. 

Source: H. Christine Collins, "Price Changes and Price Spreads Between Farm and Foreign Markets for Wheat, Corn, and Soybeans-Evaluated from 
Urit Values," ForeignAgricultural Tradeof the UnitedStates, October 1976, p. 22. Updated by USDA. 

C 
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Table 4-24. Estimated Value Added to Corn by Transport from Farm to
 
Rotterdam: December 1974 and December 1976 (inU.S. dollars per bushel)
 

19 74a 19 76 b 

Iowa farm price, December 15 3.24 2.27 
Value added by ransportation & handling 
Farm to elevator 
Elevator to U.S. port 

.04 
.30 

.05 

.19 
U.S. port to Rotterdam .25 .28 

Total transportation cost .59 .52 

.stinated value added (percentage) 18 23 
aSource: Farmer Cooperative Service, USI)A, hnproving the Export Capability of Grain 

Cooperatives, p. 30. 
bsource: C. Itoh & Co. (America), Inc. 

and ocean freight rates back to more normal levels. Consequently, the difference 
between the Rotterdam price and the U.S. farm price has also declined. 

The interaction of domestic and ocean freight rates is important because it 
can affect the domestic flow of grain and because transport charges are an im
portant part of the value of grain imports. If, for example, it became cheaper 
to transport corn from Chicago to the Pacific Northwest rather than to Gulf 
ports, corn would surely flow from the upper Midwest to ports in Oregon and 
Washington. The significance of changes in ocean transport costs, especially
for lower priced grains, is shown in Table 4-24. In 1974, transportation costs 
added 18 percent to the value of corn. By 1976, transportation costs--although 
lower than before --made up Lgreater portion of corn's import value. 

Even when corn prices and transport costs are relatively low, tariffs may
make corn expensive to the ultimate user. For instance, EEC grain tariffs are 
adjusted daily to make the price for grain imported through Rotterdam equal 
to that for grain under EEC price support. 

Prices fluctuate daily in the corn market as system participants react to the 
chanqing price relations between corn and alternative ingredients and between 
corn and end-product prices that result from their commercial strategies.
Throughout the system, the comparative advantages of local supplies and mar
kets are constantly shifting with freight rates and prices for end products and 
exports. 

Profitability 
Until the fall of 1977, corn was a relatively profitable crop for U.S. farmers 

(see Table 4-8). Profits have not always been substantial, however, especially
during the period of price supports and acreage controls, when the number of 
corn farmers declined by about 50 percent. Given average costs and average
farm prices for late 1977, farmers were then operating at breakeven. (The 1978 
corn crop year was a slightly more profitable one.) 
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Figure 4-4 depicts the effects of high corn and other feed prices on livestock 
producers. Note the sharp rise in breakeven costs in 1972 *,,rall sectors of the 

livestock economy. Those costs have generally remained at much higher levels 

than existed prior to tile suspension of price supports and the liquidation of the 
grain surplus. Their elevation directly reflects higher corn prices, since corn is 

a major part of feed. Given the rapidly increasing production costs facing the 
corn farmer, the higher cost structure appears to have become permanent. It wav 

not until 1978 that livestock producers had positive margins. Hog and poultry 
producers fared better (see Figure 4-5). 

Feed milling has varied in profitability over the last few years. In the early 
1970s, feed milling firms were squeezed Ly controls on the prices for their prod
ucts and lack of controls on their ingredient costs. After controls ended, they 
were caught between ,apidly escalating ingredient costs and sluggish demand 
from livestock producers. Plant operating rates and profitability declined. More 
recently, as corn prices have declined, feed use of corn has increased and millers' 
profitability has impioved. Vertically integrated feed millers have lately been 
able to make profits on the storage, handling, and transportation of corn as well 
as on its processing. Smaller millers with higher per-unit production costs and 

less vertical integration have been at a disadvantage (their costs ranging from 
seven dollars to fifteen dollars a ton versus large millers' of from five dollars to 
nine dollars a ton).' 3 

The following excerpts from the discussion of operations by the management 
of a major integrated feed miller offer some sense of this difficult period for 

4 
feed millers.1

1974. In fiscal 1974 sales increased 50 percent over fiscal 1973. Most of 
this increase merely reflects passing on higher raw material costs. Increased 
cost of sales (56 percent) reflects higher grain costs and two other major 
items. In Puerto Rico the company faced severe government price control 
programs. Both feed and flour operations were penalized by these controls 
by approximately S4 million. The impact upon flour operations was that 
the company could not effectively hedge its wheat inventories against the 
government's ceiling price policy. The resultant selling prices of flour were 
not sufficient to recover the cost of wheat used in manufacture. New price 
control regulations were established in Puerto Rico after the conclusion of 
fiscal 1974. 

Another major problem created a drain on fiscal 1974 earnings of ap
proximately S9 million. This represents principally costs related to corn 
and soybean meal which the Registrant purchased for manufacturing for
mula feeds, which are both sold to third party customers and used in the 
manufacture of the Registrant's broiler chickens. In an attempt to protect 
inventory values and improve profit margins, the Registrant purchased 
substantial quantities of these ingredients. When the price of these ingre
dients increased well above historic levels, futures options were sold 
against the ingredients owned, to protect against expected price declines. 
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Figure 4-4. Breakeven Costs and Market Prices in U.S. 
 Livestock Production: 
1972-1976 
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Unfortunately, prices subsequently increased substantially during times of 
chaotic market conditions and unprecedented uncertainty concerning 
worldwide scarcity. As the prices increased further, the Registrant bought 
back its short futures position. The resultant high feed ingredient costs 
were only partially recoverable in end-product selling prices. This problem 
was compounded by a significant decrease in the market price for chicken 
products. 

Other income in fiscal 1974 decreased 184 percent. During 1974 the 
company disposed of its Kansas City corn milling facility. The loss on the 
sale of this plant amounted to $1,575,000, which is reported in other in
come (deductions) .... 

1975. In fiscal 1975 sales decreased approximately 10 percent from 1974 
levels. This decrease may be attributed mainly to two factois. Primarily 
this decrease reflects lower ingredient costs incurred in fiscal 1975. The 
second factor was the sale of a portion of the company's branded grocery 
products business with annual sales of approximately $20 million. 

Cost of sales was reduced 12 percent in fiscal 1975 mainly due to the 
elimination of 1974 problems relating to unusual ingredient costs and 
generally lower grain markets and revisions in the company's inventory 
management policy .... 

Net earnings for fiscal 1975 were S4,07 1,317, compared to an operating 
loss (S 11,853,118) in fiscal 1974. In addition to tile reasons cited above, 
the following items also improved tile company's !975 net earnings: 

1. the elimination of Pluerto Rican price controls 
2. 	reductions in corporiute staff of 20 percent and corporate expense of 41 

percent 
3. 	improved poultry margins during the second half of fiscal 1 75. 

1976. During 1976 the Registrant changed its fiscal year to end on the 
last Sunday in May instead of tile last Sunday in June as heretofore. This 
change resulted in fiscal year 1976 being 48 weeks in length. This "short" 
fiscal year was the major cause of the decline in dollar sales in 1976, with 
the discontinuance of certain marginal operations at the end of fiscal year 
1975 also having an effect. 

Cost of goods sold decreased approximately 8 percent after giving ef
fect to the "short" fiscal year. L.ower commodity prices in fiscal 1976 
were the main reason for this decrease .... 

Net earnings for fiscal 1976 were S19,1 25,828 compared to earnings 
of $4,071,317 in fiscal 1975. The 1976 pretax earnings were more than 
three times higher than the Registrant's previous best year. In addition to 
the reasons stated above, the following matters also improved the corn
pany's 1976 net earnings: 

I. 	 favorable market conditions in the Poultry Division 
2. 	Increased unit volume, reduced costs, and improved operating efficiencies in 

the Grain Milled Products and Caribbean Division. 



FederallyInspected Hog Slaughter 

Work Ended 
1978a 1974 1975 1976 1977 1978 

(Thousands) 

Jan. 7 
14 
21 
28 

1,566 
1,577 
1,598 
1,328 

1,588 
1,432 
1,385 
1,450 

1,407 
1,326 
1,227 
1,203 

1,399 
1,357 
1,495 
1,344 

1,247 
1,473 
1,376 
1,261 

Feb. 4 
11 
18 
25 

1,185 
1,541 
1,403 
1,564 

1,424 
1,419 
1,340 
1,352 

1,208 
1,234 
1,168 
1,255 

1,388 
1,520 
1,470 
1,379 

1,527 
1,437 
1,551 
1,348 

Mar. 4 
11 
18 
25 

Apr. 1 

1,554 
1,555 
1,493 
1,637 
1,589 

1,453 
1,395 
1,393 
1,315 
1,404 

1,273 
1,422 
1,403 
1,383 
1,388 

1,534 
1,632 
1,568 
1,609 
1,518 

1,424 
1,579 
1,508 
1,422 
1,452 

Apr. 8 
15 
22 
29 

1,519 
1,602 
1,515 
1,547 

1,439 
1,478 
1,401 
1,368 

1,387 
1,290 
1,271 
1,321 

1,502 
1,488 
1,576 
1,522 

1,508 
1,608 
1,504 
1,588 

May 6 
13 
20 
27 

June 3 

1,678 
1,534 
1,626 
1,392 
1,621 

1,301 
1,221 
1,221 
1,101 
1,294 

1,309 
1,316 
1,197 
1,257 
1,038 

1,527 
1,439 
1,336 
1,283 
1,112 

1,498 
1,522 
1,377 
1,329 
1,138 

June 10 
17 
24 

July 1 

1,596 
1,343 
1,285 

984 

1,254 
1,163 
1,132 

853 

1,199 
1,155 
1,103 
1,024 

1,383 
1,298 
1,253 
1,164 

1,377 
1,283 
1,297 
1,266 

July 8 1,313 1,061 941 949 1.054 
15 
22 
29 

1,242 
1,326 
1,476 

1,100 
1,055 
1,027 

1,159 
1,181 
1,265 

1,232 
1,214 
1,287 

1,385 
1,372 

Aug. 5 
12 
19 
26 

Sept. 2 

1,443 
1,454 
1,377 
1,482 
1,347 

1,051 
1,157 
1,057 
1,169 

996 

1,342 
1,344 
1,332 
1,401 
1,350 

1,264 
1,315 
1,342 
1,368 
1,411 

Sept. 9 
16 
23 

Oct. 2 

1,628 
1,622 
1,600 
1,585 

1,267 
1,258 
1,198 
1,188 

1,227 
1,579 
1,508 
1,593 

1,270 
1,568 
1,590 
1,547 

Oct. 7 
14 
21 
28 

1,602 
1,541 
1,491 
1,475 

1,159 
1,193 
1,163 
1,194 

1,647 
1,660 
1,669 
1,599 

1.505 
1,582 
1,597 
1,487 

Nov. 4 
11 
18 
25 

Dec. 2 

1,583 
1,574 
1,594 
1,305 
1,654 

1,275 
1,336 
1,376 
1,069 
1,372 

1,729 
1,706 
1,646 
1.385 
1,644 

1,685 
1,603 
1,655 
1,308 
1,623 

Source: I'SCS, :JSDA 

Figure 4-5. Hog and Beef Prices, Costs, and Net Margins 



FederallyInspected ftog Slaughter 

Work Ended 
19 78a 1974 1975 1976 1977 1978 

Dec. 9 1,574 1,237 1,614 1,462 
16 1,492 1,219 1,522 1,504 
23 1,015 949 1,140 1,369 
30 1,014 970 1,206 1,187 

aCorresponding dates: 1974, January 12; 1975, January 11; 1976, January 10; 1977, 
January 8. 

F.I. HOG SLAUGHTER 
Mil. Head 

19781.6 

1.4 I 

I1977/ 

1.2 - -- - --

0 .8 . . ,.. ... .. .L I, ,I 1 , 
Jan Feb Mar Apr MayJuneJulyAtiq Sept Oct Nov Dec 

b 
flog prices, costs, and net margins

Barrows 
& Gilts 7 Feedand Net

Year Markets F-*eeder Breakeien Margins 

(dollars per cwt.) 

1975
 
October 58.52 39.60 46.82 +11.70 
November 19.74 39.58 46.90 +2.84 
December 48.33 42.29 49.66 -1.33 

1976
 
January 48.40 47.31 55.12 -6.72 
February 48.85 44.77 52.80 -3.95 
March 46.71 39.81 47.56 -. 85 
April 47.89 37.87 45.48 +2.41 
May 48.89 39.29 46.94 +1.95 
June 50.80 41.23 49.15 +1.65 
July 48.26 40.49 48.35 -. 09 
August 44.00 41.81 49.79 -5.79 
September 39.39 39.96 47.74 -8.35 
October 32.66 39.21 46.84 -14.18
 
November 32.05 3(.20 43.57 
 -11.52 
December 38.05 34.70 41.85 -3.80 

1977
 
January 39.52 33.60 40.65 -1.13
 
February 40.18 28.62 35.46 +4.72
 
March 37.53 27.23 34.14 +3.39
 

Figure 4-5. continued (continued) 



b 
Hog prices, costs, and net margins

Barrows 
& Gilts 7 Feed and Net 

Year Markets Feeder Breakeven Margins 

April 36.97 30.41 37.42 -. 45
 
May 41.79 30.75 37.83 +3.96
 
June 43.86 34.91 42.43 +1.43
 
July 45.76 37.99 45.70 +.06
 
August 44.38 39 89 47.71 -3.33
 
September 41.40 39.25 47.21 -5.81
 
October 40.83 35.71 43.48 -2.65
 
November 39.33 34.15 41.96 -2.63
 
December 43.99 33.45 41.22 +2.77
 

1978 
January 45.99 31.89 39.58 +6.41 
February 48.83 30.64 38.25 +10.58 
March 47.50 31.63 39.31 +8.19 
April 46.04 31.00 38.62 +7.42 
May 49.17 33.44 41.32 +7.85 
June 48.31 36.97 45.40 +2.91 
July 46.78 41.37 50.09 -3.31 
Aug. 43.88 52.71 
Sept. 43.58 52.26 
Oct. 39.60 48.01 
Nov, 38.71 47.13 

bSelling price required to cover costs of feeding 40-50 lb. fee(ler pig to 220 lb. slaughter 
hog in Corn Bel. 

HOG PRICES, COSTS, AND NET MARGINSS/C wt. 

55" n Le(dtvu~li,allcosts 

45
 
45 N / 

35 

Barrows and (ilts. 7 inkts. 
25 

Marqlis 

10
 

15 Ii~ill 
o5 'I I' ' I~t 

~10-15


1976 1977 1978
 

Figure 4-5. continued 
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c 
Steer Prices, Costs,and Net Margins

Steers 
Year Omaha 

1976 
Jan. 41.18 
Feb. 38.80 
Mar. 36.14 
Apr. 43.12 
May 40.62 
June 40.52 
July 37.92 
Aug. 37.02 
Sept. 36.97 
Oct. 37.88 
Nov. 39.15 
Dec. 39.96 

1977 
Jan. 38.38 
Feb. 37.98 
Mar. 37.28 
Apr. 40.08 
Ma 41.98 
June 40.24 
July 40.94 
Aug. 40.11 
Sept. 40.35 
Oct. 42.29 
Nov. 41.83 
Dec. 43.13 

1978 
Jan. 43.62 
Feb. 45.02 
Mar. 48.66 
Apr. 52.52 

May 57.28 

June 55.38 

July 54.59 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

cSelling price required to cover 

in Corn Belt. 

Feed & Net 
Feeder Breakeren Margin 

(dollars per cwt.) 

37.83 
39.05 
40.04 
39.39 
38.15 
38.12 
38.34 
40.40 
39.94 
42.53 
43.28 
43.37 

40.85 
40.46 
39.25 
37.86 
36.24 
37.73 
38.50 
39.28 
40.01 
41.46 
40.77 
38.88 

38.04 
36.92 
35.76 
35.80 
37.34 
38.57 
40.01 
42.03 
45.20 
47.74 
50.83 
49.6 

costs of feeding 600 lb. feeder 

Figure 4-5. continued 

43.50 -2.32 
44.67 -5.87 
45.7 -9.65 
45.30 -2.18 
44.01 -3.39 
43.98 -3.46 
44.17 -6.25 
46.40 -9.38 
45.94 -8.97 
48.68 -10.80 
49.42 -10.27 
49.49 -9.53 

47.82 -9.44 
46.35 -8.37 
45.06 -7.78 
43.66 -3.58 
42.07 -0.09 
43.58 -3.34 
44.41 -3.47 
45.31 -5.20 
46.10 -5.75 
47.65 -5.36 
47.04 -5.21 
45.09 -1.96 

44.27 -0.65 
43.12 +1.90 
41.92 +6.74 
41.95 +10.57 
43.54 +13.74 
44.82 +10.56 
46.42 +8.17 
48.70 
52.04 
54.71 
57.91 
56.66 

steer to 1,051 lb. slaughter 

(continued) 
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STEER PRICES, COSTS, AND NET MARGINSS/Cwt. 

55 Break even, all costs / 

45
 

35-


Choice steer, Omaha (900-1100 lb.) 

25 

15 10 Margins 

1976 1977 1978

Selling price required to cover costs of feeding 
600 lbsteer to 1050 lb slaughter in corn belt. 

July' 1 1'cLder Cattle Supply 

Item 1975 1976 1977 1978 7 f 

1,000 head 
Calves under 

500 lb. 
On farms 42,793 39,370 38,321 34,767 -9 
On feedd 403 442 533 687 +29 
Feeder supply 42,390 38,928 37.798 34,080 -10 

Steers and heifers 
over 500 lb.e 
On farms 24,981 27,121 27,164 26,570 -2 
On feedd 8,507 10,055 9.677 10,723 +11 
Feeder supply 16,474 17,066 17,487 15,847 -9 

Total feeder 
supply 58,864 55,994 55,285 49,927 -10 

dEstimatcd U.S. steers and heifers. 
eNot including heifers for cow replacements. 

fPercent change from 1977. 

Figure 4-5. continued 
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Feedersteer prices consistent with break-even, given corn and fed steer pricesg 

Corti Choice Steers, $/cwt. 
(Farmi 
price) 40 45 50 55 60 65 

$/bu. FIeeder steers, $/cwt. 

1.75 33 42 51 59 68 77 
2.00 31 40 49 58 66 75 
2.25 29 38 47 56 64 73 
2.50 28 36 45 54 63 71 
2.75 26 34 43 52 61 69 
3.00 24 33 41 50 59 68 
3.25 22 31 39 48 57 66 
3.50 20 29 38 46 55 64 

gAssuming all other costs at June 1978 levels. (see corn belt cattle feeding table). 

CHANGES IN BEEF PRICES AND PRODUCTION 
, Change Choice steers, ASteer and heifer beefI; 

5 Omaha / (Corn'il. per person I / 

25 (S per cwt.) \I 

t
5 q ItI .1 

15 w 
II 

-5 - I 

196970 '71 72 73 74 75 76 77 78 79 '80 
*Percentage Change from Previous Year 

Figure 4-5. continued 

Wet millers in the United States also found market conditions of the mid

1970s challenging, as shown by the following excerpt: 15 

In 1972 the corn wet milling industry experienced the lowest price struc
ture for corn syrup in 25 years. Although government price control regu
lation restricted both the degree and timing, prices for corn syrup, and, to 

a lesser extent, corn starches, improved significantly in 1973 and 1974. 
In the latter part of 1974, demand for corn syrup increased, due in part 

to (I) some diversion of the industry's corn syrup capacity to the produc

tion of high fructose corn syrup; (2) higher sugar prices; and (3) a lifting 
of government restrictions on usage ot corn syrup in jams and jellies. These 

factors, combined with removal of government price controls, led to 



202 Agribusiness Management for Developing Countries 

higher corn syrup prices. By the end of 1974, corn syrup prices had almost 
quadrupled from the severely depressed November 1972 level. 

Unit sales volume increases of 11.3 percent and 6.6 percent in 1973 and 
1974, respectively, also contilibuted to sales and profit improvement in 
those years. 

In 1975, unit sales volume was less than 1974, and at December 31,
1975, prices for both corn syrups and starches were lowe, than at 
December 31, 1974. However, sales and operating profits for the full 
year 1975 were both substantially higher than 1974 due to the following 
factors: (I ) the average prices realized on corn syrups and starches were 
higher in 1975 than in 1974; (2) corn costs were lower in 1975; and (3)
incentive compensation costs were reduced by changes in the Registrant's 
compensation plans. 

Information concerning profitability anong grain trading firms is scanty. 
Cargill, the largest of the trading firms, revealed its sales and profits for 1970-71 
through 1975-76 to a congressional committee. Public information regarding 
this tirm appears in Table 4-25. The ptLblicly owned Cook Grain Company pub
lishes its financial results in trading margins rather than in sales volume. Because 
of income changes in the grain industry from 1976 to 1977, Cook saw its profits 
deteriorate from S22 million in 1975-76 to a loss of close to S81 million in 
1977 with a subsequent sale of its grain and processing operations to Nlitsui 
and Marubeni, Japanese multinationals, and to Goldkist, an American farm 
cooperative. 

Competition 
Previous discussions of technological innovation, profit levels, and price 

responsiveness suggest the competitive character of the U.S. corn system. Never
theless, the economies of scale we mentioned in connection with farm size also 

Table 4-25. Cargill Reported Earnings Before and After Taxes: 1970-1976 
(millions of dollars) 

Average 
1970-
1971 

1971-
1972 

1972-
1973 

1973-
1974 

1974-
1975 

1975 
1976 

Earnings of "Domestic" 
Consolidated Companies 
Before Federal Income 
Taxes 

U.S. Income Tax 
Aftertax Income 
Worldwide Earnings

Before Income Taxes 
U.S. and Foreign Taxes 
Aftertax Income 

145.8 
59.7 
86.1 

229.3 
83.0 

144.3 

39.6 
17.5 
22.1 

59.1 
22.9 
36.2 

47.9 
14.6 
33.3 

62.7 
21.7 
41.0 

70.1 
31.7 
38.4 

172.8 
41.4 

131.4 

358.6 
158.6 
200.0 

432.1 
200.9 
231.2 

214.4 
91.1 

123.3 

371.4 
138.8 
232.6 

144.0 
45.3 
98.7 

277.7 
84.1 

193.6 

Source: Senate Committee on Foreign Relations. 
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constitute disadvantages for small operators in the feed-milling and wet-milling 

industries. For instance, the equipment, plant, and land for feed mills in the 6

to 10-ton-per-hour group require a total investment from S384,000 to $557,000. 

In the large 35- to 50-ton group, total investment ranges from S1.4 million to 

S1 .9 million. On an annual ton capacity basis, investment for plants in the 6- and 

10-ton class range from S30.80 to S26.77 per ton, respectively. In the 35- and 

50-ton group, the costs range from S19.17 to S17.99, respectively. Given the 

investment and operating costs per ton for feed mills of varying capacities, it 

would seem that the smaller miller operates at a competitive disadvantage. How 

ever, transportation costs tend to restrict the geographic area that can be served 

by one feed mill. Thus smaller, higher cost mills are able to operate in local 

markets, especially if they are integrated with a livestock feeding operation. 

The degree of concentration in the U.S. corn system varies, as noted earlier. 

The farm sector is fragmented, but a trend toward fewer and larger fartus con

tinues as farmers advance in age and as the capital investment required per farm 

increases. Table 4-17 shows that the wet milling industry is relatively concen

trated bt new entrants have Made it less so and more connodity-comipetitive, 

while the feed-milling industry is extremely competitive. The export segment is 

concentrated, but again new entrants from within a:i )utside the United States 

have made this segment more competitive. A USDA study of export firms and 

grain exports shows the four largest exporters handling 41 percent of total 

exports and the eight largest accounting for 69 percent (see Table 4-26). The 

four cooperative entrants into the export market are increasing their market 

share of that business, and Cook's problems and sale of various properties to 

Japanese multinationals and U.S. farm cooperatives has reduced concentration 

in the industry and increased competition. Observe tha(t export concentration 

varies among grains. Wheat trading is most heavily concentrated in the hands of 

Table 4-26. Concentration Ratios of Exporting Firms in Exports of U.S. 
Grain: 1974-1975 

Oilseeds 
and 

Export F.irms Food Grains Feedgrains Products Total 

Percent of exports by: 
Iour largest 
Next four largest 
Next twelve largest 

58.3 
19.5 
10.1 

43.6 
20.4 
29.2 

41.6 
21.1 
24.6 

48.6 
20.2 
21.3 

Cunulative shares: 
Four largest 
Next four largest 
Next twelve largest 

58.3 
77.8 
87.9 

43.6 
64.0 
93.2 

41.6 
62.7 
87.3 

48.6 
68.8 
90.1 

Source: Sales Monitoring Branch,FAS, USDA, February 1976, reported inU.S. Department 
of Commerce, Report to the Congress: ForeignDirectInvestment in the United States, Vol. 
4, Appendix E, p. E-1 3, April 1976. 
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Table 4-27. Concentration Ratios of Export Firms in Total Export of U.S. 
Grain, by Type of Grain: 1974-1975 

Export Firms 'heat Corn Sorghum Soybeans 

Percent of exports by:
Four largest 
Next four largest 

61.0 
20.7 

42.0 
21.8 

47.3 
15.8 

40.5 
23.2 

Next twelve largest 7.5 29.5 30.9 27.1 
Cunulative ratio: 

Four largest 
Eight largest 

61.0 
81.7 

42.0 
63.8 

47.3 
63.1 

40.5 
63.7 

Twenty largest 89.2 93.3 94.1 90.8 

Source: Sales Monitoring Branch, FAS, USDA, February 1976, reported in U.S. Department
of Conimcrce, Report to the C,,gress: Foreign Direct Inl'estment in the United States, 
Vol. 4, Appendix F, p. 14, April 1976. 

the four largest exporters but corn and soybeans, as Table 4-27 demonstrates, 
are not. 

Despite the apparent concentration in wet-milling and export segments, all 
parts of this commodity system appear highly competitive. Farmers as a group 
are not in a position to control the marketing of their grain. The growth of 
cooperatives as feed manufacturers and the diversification of old-line feed millers 
indicate healthy competition in that segment., ' The decline in CPC Interna
tional's share of the starch market, the 1974 rush by several firms to install high 
fructose capacity, and the subsequent financial difficulties of many of these 
ventures suggest significant competition in wet milling as well. 

In the export segment, competition appears to be more intense than indicated 
by share-of-export figures. Exporters must compete with domestic feed manu
facturers, processors, and livestock producers for corn." National share-of
export figures also mask significant differences among regions and individual 
markets. They do not reveal that Union Equity--a farmer cooperative--is a major 
exporter of hard red winter wheat; thus they fail to reflect the considerable 
competition in local areas and in the trading of certain commodities. The entry 
of several Japanese firms into the export industry and efforts by farmer coop
eratives to enlarge their shares of the export business further prove the existence 
of effective competition. Tile financial problems of Cook Grain Company also 
have added new competition in the industry in 1978. 

OVERVIEW OF COORDINATING 
ARRANGEMENTS
 

Low margins per bushel and significant price volatility have stimulated partic
ipants in the U.S. corn system to develop ways of reducing or spreading risk. 
The mechanisms for doing this include vertical integration, contractual rela
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tions, coopc!,tives, the futures market, trade associations, government activ

ities, and econometric modeling. 

Domestic Coordination 
As the corn system expanded, a host of institutions and arrangements were 

developed to coordinate this dynamic system. 

Vertical Integration. American farmers have made a considerable effort to 

integrate with the aid of couperatives. Appendixes C and E describe two partic

ular instances of such arrangements. The trend among farmer cooperatives is 

to attract more skilled and sophisticated managers and to integrate further 
forward to secure the benefits of direct market access. In 1973, farmer coopera

tives owning about 41 percent of country elevators accomplished 58 percent of 
American corn marketing. Regional coops own about 19 percent of terminal and 

subterminal elevators and about 28 percent of port elevators. However, choosing 

to let export companies deal with the uncertainties of foreign markets and cur

rencies, they export directly only about 5 percent of the farm sales of corn.' 8 

Cooperatives account for almost a fifth of U.S. feed manufacture. To date, 
however, they have been reluctant to expose themselves directly to the risks of 

industrial and consumer marketing by entering the wet-milling and other corn 
processing industries. 

Several cooperatives are coming to rival large private firms in size. Farmland 

Industries, Associated Milk Producers, Agway, the Grain Terminal Association, 

Land O'Lakes, and Far-Mar-Co. all had sales exceeding $I billion in 1975. In the 

same year, ten large cooperatives accounted for 20 percent of all cooperative 

sales.' 9 Farmers' expanding ownership in key functional areas of several com

modity systems is indicated by the merger of Farmland Industries, the nation's 
largest supply cooperative, and Far-Mar-Co., the largest grain cooperative. The 

merged cooperatives, with sales in excess of S3 billion, are involved in practi

cally all aspects of farm supply and crop marketing. 
Constantly exposed to the complicated risks of the international markets, 

exporters feel safer investing in activities directly related to their own grain 

areas. As a result, one finds that all six major exporters own subterminal ele

vators, and four of them manufacture feed and feed their own stock to some 

degree. 

The oldest feed manufacturers such as Ralston Purina and Central Soya first 
pursued vertical integration many years ago. Then, as the industry matured 

following World War II and as competition from cooperatives increased, they 

diversified into domestic nonf.ed activities and into foreign miarkts. Ralston 

sold its nonbranded poultry operations but maintains its oil crushing and feed 

operations. It is moving into the fast-food business and other consumer-oriented 

operations. 
In the past wet millers and processors seem to have done the least backward 
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integration into the corn system. Ilowever, the entrance of Cargill and Archer 
Daniels Midland into tie wet-milling business has added commodity-oriented
vertically integrated firms to the structure of the industry. thisInactivity in 
regard in the past was encouiaged by tile relative stability of corn prices and 
relatively less pressure to protect sources of supply. 

Contracual Integration. Relations similar to those of vertical integration can 
be constructed by contract. In the soybean system, where capacity on the farm 
has ordinarily been somewhat less than domestic and export demand, these 
contracts have been used for some time. Because corn traditionally has been in 
excess supply, feed millers have rarely used direct contracts with producers, 
processors, and exporters. But millers may write such contracts with farmers or 
their cooperatives if supplies of corn again become tight. 

Futures Markets. The futures market establishes a free market price for 
grain reflecting the assessnents of participants throughout the domestic and 
international corn economy of supply and demand conditions. It also helps the 
trader manage his risks by allowing him to lock in the basis, or price spread,
between the cash and futures price of the conmodity. Establishing the best 
possible spread between the local cash-market price and the terminal futures 
market quotation is the most important use of the futures market by hedgers.

Corn is one of the most heavily traded commodities in the U.S. futures Illar
kets. Since 1972 it has topped all other commodities in numbers of transactions 
and in average open interest. In the same period, it has been second only to soy
beans in trading value. The Chicago futures market for corn is, in effect, the corn 
futures market for the entire world. 

Fluctuations in futures trading activity ordinarily reflect changing supply and 
demand pressures and inventory conditions. In the years before 1972, :he U.S. 
government's price-support and grain-storage programs caused corn prices to be 
remarkably stable. Consequently, domestic sellers and buyers of corn had rela
tively little need for a futures market as a hedging device. But when government 
corn inventories declined in 1N73 and 1974, would-be corn buyers were forced 
to use the futures market and the totil volume and value they traded increased 
dramatically, as shown in Table 4-28. Exporters and foreign purchasers of corn 
have always used the futures market; many American firms that did not have to 
use it previously do so now. 

Government Programs. The U.S. government played a major coordinating
role throughout this nation's corn system until 1974. Its price-support program 
set an effective floor price for corn and established the government as the pur
chaser of last resort. In performing this function, the government accumulated 
and maintained a large inventory. How it managed that inventory deserves some 
discussion. 
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Table 4-2\,_ '-'_rnmaryof World Corn Futures Trading: 1969-1975a 

tolume V'alue Transactions Average Open hiterests 
(millions (millions (000, one (month end, thousands 

Year ofbushels) of'dollars) side only) of contracts) 

1969 8,212 9,948 1,642 49,871 
1970 10,757 15,301 2,151 54,119 
1971 10,422 14,217 2.084 52,354 
1972 9,775 13,202 1,955 53,471 
1973 20,887 16,747 4,177 81,025 
1974 24,067 79,199 4,813 78,393 
1975 25,004 73,185 5,637 81,311 

aChicago Board of Trade and Mid-America Conmodity Exchanges. 
Source: USDA, Agricultural Statistics, 19 76. 

The basic instrument of the price-support program was the Commodity 

Credit Corporation (CCC), created by Congress in 1933. Its function was to 

stabilize, support, and protect farm income and help maintain and distributc 

adequate supplies of agricultural commodities. The CCC's major price-support 

mechanism was its loan program. The CCC would lend a farmer money secured 

by his crop at a set rate. Later, the farmer could elect to sell his corn and pay off 

the loan or surrender his grain as full payment. Naturally, when grain prices fell 

below loan rates, the CCC accumulated grain inventories. By 1960, the CCC had 

accumulated very large stocks: it needed to reduce excess production and create 

storage space for the grain it already had. 

To reduce excess production, the agency required farmers in the program to 

remuve land from production and paid them a portion of the revenues that land 

would have produced had it been planted. The major costs of the government's 

price-support program therefore shifted from inventory carrying costs to land 

set-aside payments. 
To increase domestic consumption and to make U.S. grain more competitive 

in the world market, the CCC modified its loan rate program to lower domestic 

grain prices. It declared a target price higher than the loan rate in 1973. It then 

paid participating farmers the difference between the loan rate or market price 

and the target price for their production needed for domestic use, whichever was 

lower. As a result, farmers continued receiving high target prices, with the differ

ence between the m:trket and the target price being paid out of the U.S. 

Treasury. The market price fell below the target price and caused more grain to 

flow into the cash market, because it was still above the government loan price. 

If cash prices fell below the new and lower loan rate, farmers could still avail 

themselves of the loan system. The set-aside program and the lowering of loan 

rates reduced both excess production and excess stocks in the face of unusual 

foreign and domestic demand in 1973. The liquidation of its inventories brought 
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at least a temporary end to the CCC's function of price and inventory manage
ment (see Table 4-29).
 

In the meantime, the CCC continues 
 to exist and in 1977-78 is called on
again to manage corn inventories and prices. The urging of the European
Economic Community to discuss a world coarse grain agreement along with an 
international wheat agreement means that our current U.S. policy must remain
flexible to accomodate both market and iiternational agreement changes. 

The CCC and the price controls of the early seventies were superimposed on 
a system strongly influenced by other government programs and policies that 
have evolved over many years. These programs include health and grading stan
dard-, import quotas on livestock products, tax incentives to feedlots and 
ranchers, subsidies, antitrust regulation, and food stamps. The government also
maintains large enterprises for technical, statistical, and economic research; for
information gathering and reporting in the United States and abroad; for exten
sion and education; for administration of agricultural credit; and for supplying
domestic and international food assistance. Of special importance to all partic
ipants in the world feedgrain economy is the fact that the U.S. government
retains the authority and ability to support prices and store commodities. The 
1977 Farm Act provides for low farm loan values, higher target prices, and set
aside acreage to build reserves and protect consumers and farmers. 

Joint Ventures. Joint ventures are another way in which large corporations
and farmer cooperatives seek to rcduce their risks, develop expertise in new
ni;'rkets, and obtain access to financing not otherwise available to them. 

In 1977, American Maize Products and the Amalgamated Sugar Company
began a joint operation called Amalgamaize. The former partner's motive in
launching the project was its desire to enter the high fructose corn syrup market. 
Amalgamated Sugar conceived tie venture partly as a defensive move, since
high fructose corn syrups threaten to reduce sucrose's dominance of the caloric 
sweetener market. But the company also saw Amalgamaize as an offensive step

because it conceived itseif as a competitor in the sweetener industry in general.

not merely in the sugar industry. Located 
near major road and river transporta
tion in Alabama, the Amalgamaize facility is now a highly automated, integrated
starch and high fructose syrup withfacility a daily grind capacity of 35,000 
bushels of corn. 

Another example of a joint venture, this one in the export segment of the 
corn industry, is Farmers Export Company (FEC). A federation of regional
grain cooperatives, FEC gives its member cooperatives direct access to the ex
port market. Formed in 1968 to market grain for export, it sells mostly corn
and soybeans, though it also handles wheat. Its 13 5 ,000-ton export terminal in 
Louisiana is reported to he highly efficient. 20 

Trade Associations. Trade associations perform their coordinating function
by informing members of significant factors and developments in the cominod



Table 4-29. Summary of U.S. Government Programs Affecting Corn 

PriceSupport Le'el Put Under Support Owned by Com-
modity Credit 

Land Set 
Aside of 

Support Pay- Quantity Percent Corporation9/30 Diverted TotalPayments 

Year 
Loan 
Rate 

ment (cents) Support 
per bushel) Price 

(millions 
of bushels) 

ofPro-
duction 

(millionsof 
bushels)a 

(millions 
of acres) 

to Farmers(mil
lions of dollars -73 

Cb 

1955 
1956 
1957 

1.58 
1.50 
1.40 

bb 
b 
b 

1.58 
.50 
.40 

421 
477 
369 

14.7 
15.5 
12.1 

818 
932 

1,101 

bb 
5.3c 

5.2c 

b 
180 c 

196 c 

-

Z 

958 1.36 b 1.36 381 11.4 1,153 6 .6 
c 2820 

1959 
1960 

1.06 
1.06 

b 
b 

1.12 
1.06 

529 
637 

13.8 
16.3 

1,286 
1,327 

b 
b 

b 2c 
b 

961 1.20 b 1.20 659 18.3 888 19.1 645 
1962 1.20 b 1.20 591 16.4 810 20.3 684 
1963 1.07 .18 1.25 395 9.8 828 17.2 680 
1964 1.10 .15 1.25 216 6.2 540 22.2 927 
1M55 1.05 .20 1.25 215 5.2 148 24.0 1,094 
1966 1.00 .30 1.30 263 6.4 139 23.7 1,028 
1967 1.05 .30 1.35 497 10.4 182 16.2 730 
1968 1.05 .30 1.35 404 9.2 290 a 25.4 1,166 
1969 1.05 .30 1.35 398 8.7 197 a 27.2 1,365 rb 
1970 
1971 

1.05 
1.05 14.1 

.30 

.3.32 
1.35 
1.35 

324 
953 

7.9 
16.9 

97 a 
156 

26.1 
14.1 

1,228 
893 

1972 
1973 

1.05 
1.05 

.0d 

.0d 
1.41 
1.64 

420 
261 

7.5 
4.6 

4 a 
0 a 

24.4 
6.0 

1,469 
910 

1974 
1975 
1976 

1.10 
1.10 
1.50 

.0d 
0d 

0 d 

1.38 
1.38 
1.57 

77 
147 
253 

1.7 
2.5 
4.1 

0 a 
0 a 

0 a 

.0

.0 

.0 

244
90 

181 Z 
1977 2.00 - 2.00 - - .0 221 

aUncommitted inventory only. 
bNot permitted under U.S. farm program. 
CSoil bank. 

dPermitted under U.S. farm program-but no payment had to be made due to favorable market conditions. 

Source: USLIA, AgriculturalStatistics, 1977, and earlier years. 
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ity system. The National Corn Growers' Association publishes a regular news
letter for its members. The organization's prilnary concerns are to increase corn 
productivity, foster improved market conditions, and present an organized 
lobby for legislation affecting corn. 'levator operators have associations such as 
the Northwest Country Elevator Association and the Terminal Grain Elevator 
Association to deal with and influence governmental and regulatory activities 
affecting the storage of grains. Processors' products are represented by the Corn 
Pefiners' Association (wet millers), the American Corn Millers' Federation (dry 
ni!ers), the National Grain and Feed Association, and the American Association 
of Feed Manufacturers. 

International Coordination 
Many of the coordinating devices used in the international environment by 

domestic and foreign participants in the U.S. corn system are similar to those 
employed within the United States. They include ftutures markets, cooperatives, 
vertical integration, ard contractual arrangements. IHowever, sone of these 
devices inultinational firms and governinii t-to-governeiineit arrangenients, for 
example --have not been disctssed so far in this review of coordinating devices. 
They include proposed international coarse grain agreements modeled on U.S. 
low price supports, high cost of production target prices with ufter stocks 
protecting both the consumer in times of' shortages and tlie producer in times 
of gluts. In between the cash and futures markets are ei ,:t raged to io their 
market allocation tasks. Other unique international arrangenients iich,de con
sortimnis for agricultural development and private and public joint ventures as 
described in cases later oin in this study. 

Vertical Integration. Front withiii the United States, farier cooperatives 
have integrated forward into grail exporting. Fourteen regional cooperatives 
export grain, although only four have significant direct export voluine. 

In obtaining a larger share of U.S. corn exports, cooperatives established to 
export must overcome sor e significant barriers. File major trading companies 
have well-developed market intelligence systems: broadly diversified operations; 
flexibility in terms of"types of grains handled, control ot" transport capacity, and 
ability to ship frotm a number ot U.S. potlls; diveisit' otf inlerior grair soutrces 
ownership of foreign facilities foreign sales offices: operating secrecy; and an 
established reputation f'Or grain quality and (generally) uniforn ship loading. 

These are significant hurdles to overcoine, yet cooperatives do have certain 
advantages of their own., local cooperatives prodttce about 40 percent of the 
corn eventually exported, adnd regional cooperatives produce between 25 percent 
and 30 percent of corn exports. Although exporting cooperatives own only nine 
port elevators (17 percent of' the nation's total), greater use aid expansion of 
thcse facilities would double their export capacity.'" These cooperatives are 
reported to have the available debt capaclty such an effort would require. The 
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cooperatives have an additional advantage in that many international coopera
tives are customers for their corn, such as Zen-Noh in Japan and various 
European cooperatives. Working together, these cooperatives could form a 
formidable international grain entity. 

As U.S. cooperatives iiave integrated forward, foreign cooperatives have been 
reaching back. For example, the National Agricultural Cooperative Federation 
of Japan (Zen-Noh) maintains with Farmers Export Company the contract 
discussed in Appendix A to Chapter 2 as an important part of its procurement 
strategy. Some years ago, niloSt Japdnese iiporters purchtased corn frolm1 the 
major trading companies c.i.f. Japan. leaving to tile traling coiflp1aiies tile risks 
and rewards of arranging ship charters, foreign currency transactions, and the 
hedging of grain in transit. In the 1960s, Japanese trading firms cattie to realize 
how profitable these activities can be and developed their own expertise in them. 
They began to purchase corn on an f.o.b. bass in the Unites States, and opened 
offices to handle tile details of gathering tnarket intelligence, hedging, and 
freighting. 

From f.o.b. purchasing it is only one more step to outright ownership of port 
elevator facilities. Four Japanese firms-Mitsubishi, Mitsui, C. Itoh, and 
Marubeni-have taken this step already. Mitsubishi owns an elevator in Long 
Beach, California, and Mitsui has facilities in Sacramento, California and 
Portland, Oregon. Mitsui purchased the Cook Export elevator at tile (;ulf and 

larubeni purchased Cook's Oregon elevator. Given Japan's steadily growing 
need I' corin and other feedgrains, further acLIuisitiols seem likely. 

Of course, several of the major grain trading firms have been vertically inte
grated in tile corn system for a number of years. ('argill, Continental, and Bunge 
have for years maintained trading and milliitg activities in many countries. In an 
international coinodity system. vertical integration tends to follow growth ill 
volume. 

Vertical integration has proceeded as far as the farm. Although data are 
scanty, non-Anlericans are buying significant amounts of TJ.S. grain land. A 
study of their purchases was made ill 1975 in Iowa, the hea,. of the corn belt. 
Of 710 real estate brokers polled, 65 reported activity of some kind during 1974 
and 1975: 54 reported inquiries and 30 reported transactions. Of the twenty-
Ifour transactions studied, seven teen involved German investors, four involved 
Italians, four involved] Japanese, Md the remainder were unknown. 22 A more 
recent study in 10)78 indicates that there are six thousand known foreign land
holders with holdings of mere than 200 acres, holding less than 5 million acres 
all together. This represents less than I percent of all UJ.S. privately held real 

3 
estate.2 

Vertical integration has been and will continue to be an increasingly impor
tant iteans of coordinating activity in the U.S. corn system with that in other 
national systems, barring some breakdown in the world's legal or political order. 
Its increasing use is likely to subject it to broader publicity and to greater regula
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tion. Therefore, other forms of integration-particulaily contractual agreements
-will replace it to avoid disturbing political sensitivities as the use of contracts 
in coordinating international commodity systems becomes more familiar. 

Multinational Firms. U.S. multinational firms are themselves coordinators of 
many parts of the international corn system. Early entries in the feed-milling
industry-Ralston Purina, Archer Daniels Midland, and Central Soya, for ex
ample-developed markets for their basic products in the United States. Subse
quently, as competition increased from other private firms and cooperatives,
these companies diversified their activities within the United States and ex
panded their basic business overseas. Ralston Purina's formula feeds were the 
result of a new technology when they first appeared Wiiie United mtates in the 
early 1900s. As the technology and the industry matured in the United States,
Purina sought new markets overseas, where its technology was still new. Its 
first foreign operation, established in Canada before 1950, was tollowed by
others in Mexico in 1956 and in Venezuela and Colombia in 1957. It established 
a subsidiary in Japan in 1970 after setting tip one in Thailand in 1960. Today,
Purina operates subsidiaries in thirty-four countries outside tile United States. 

An example of multinational firms from the wet-milling industry is CPC 
International, which is described in Appendix A to this chapter. These are only 
two of the most visible examples of the development of U.S. multinational 
firms. Each company ha: been followed by others in its industry. In each loca
tion where they have established themselves, they have created forward and 
backward market linkages that have tended to coordinate several segments of 
local and regional corn systems. 

Multinational firms have also acted as agents of lechnology transfer, trainers 
of local managers, and stimulants to economic growth. Ii short, they have done 
more than merely develop new markets for existing products. In these ancillary
activities, multinationals play a coordinating role as important as new market 
development. They are and will continue to be leaders in the coordination of 
international markets. 

Government-to-Government Agreements. The uncertainties of supply and 
price in world grain markets in the nid-I 970s were heightened by unpredictable
purchasing by the Soviet Union and the People's Republic of' China. USSR and 
Chinese purchases in 1972 were largely responsible for the liquidation of U.S. 
grain stocks in 1973 and 1974. Realizing that the Soviet Union was likely to be 
a continuing it erratic customer for American grains, the U.S. government
obtained the USSR's formal agreement to purchase thirty million tons oft U.S. 
wheat and feed grains over a five-year perimd. This agieement was a milestone in 
tile evolution of intern tional grain trading. inited States agriculture depends 
upon its export markets: the Soviet Union is striving to upgrade the quality of' 
consumer diets. The two governments saw the need to coordinate these vital 
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parts of their domestic food policies. Similar formal agreements involving other 

commodities and other countries offer the prospect of coordinating significant 
segments of the world food economy in the future. 

Less formal than the U.S.-USSR agreement is the understanding between the 
U.S. and Japanese governments described in the previous chapter. Japan will 

continue to be an important purchaser of U.S. corn and feedgrains, and it will in 

all likelihood be eager for a renewal of the same or a similar understanding. 

SUMMARY 

This chapter has examined the trends, structure, and coordinating relations, 

both domestic and international, of the corn system of the United States. It has 
shown that participants in this developed segment of the world corn system were 
able, during the 19 10s, to cope with the uncertainties engendered by supply and 
price fluctuations beyond their previous experience. As noted in this chapter and 

documented in the cases found in the appendixes, firms responded by creating 
unique relations for their procurement and marketing functions. 

Chapters 3 and 4 have made it obvious that within a commodity system, 
commercial decisionmaking and government activity interact and influence each 
other. Government and commercial participants in developed commodity sys
tems do not-indeed, cannot--make decisions without knowledge of each other's 
needs and constraints. Japan's considerable dependence on imported food sup
plies forces this realization on participants in that nation's food system. In the 
United States, the dramatic depletion of grain stocks and the return to freer and 

more volatile market activity reminded corn-system participants to predict and 

allow for changes in government policy. The 1977 Farm Act expresses the 
government's recognition that the producer needs protection during periods of 

grain surplus and that the consumer needs price protection when shortages 
occur. At the same time, the price band between price supports and consumer 
price protection should be wide enough to allow cash and futures markets to 
facilitate changes in supply, demand, and market structure variables. 

In developed commodity systems, as we have seen, practically all participants 
are in the commercial sector. Extensive differentiation of function exists 
throughout the system. Decisionmaking may be fairly concentrated at certain 
functional levels or in some industry segments, but usually significant numbers 
of commercial participants and new entrants compete at each level. 

As the next chapter will show, commercial participants in developing com
modity systems are outnumbered by noncommercial and semicommercial partic
ipants. The leverage points at which such systems can be influenced are less 

numerous than in developed systems, and the results of actions taken at these 
points are less powerful. By building links between their commercial and seni

or noncommercial participants, we can encourage the evolution of developing 
commodity systems-an essential step in meeting the social, politcal, and eco
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nomic goals of developing nations. The transfer of a commodity system
approach to the developing corn countries of Southeast Asia, with appropriate
adaptations to fit their national priorities, is one important contribution that the 
private, cooperative, and public entities of the diversified world can make to the 
mutual benefit of both parts of the world corn system. 
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INTRODUCTION TO APPENDIXES A-E 

The CPC case, The Charles Pullin case, the two Indiana Farm Bureau 
cases, and the Early and Daniels case are included as an Appendix to 

Chapter 4 to provide the reader with specific decisionmaking perspectives in a 
changing domestic and world corn system and to show the variety of coordinat
ing arrangements and institutions used by these decisionmakers in relating their 
operations to the changing structure of' the corn system. We hope that these 
cases will prove useful to private and public decisionmakers in the corn system as 
they ,;view and analyze their own positions. 

CPC International 
In the CPC International case the increasing competition of new entrants into 

the wet-milling business, the high fixed investment of corn sweetener operations, 
the uncertainties of government corn price, and beet and cane price policies all 
had to be put into perspective. 

Charles Pullin 
The Charles Pullin case is typical of farmers in the United States who have 

seen farm values expand greatly but face cost-price pressures and uncertainties 
between crops and livestock combinations. The 1977 Farm Act provides more 
direction and more safety valves to Charles Pullin than were available in 1975 
(the time of the case), but the issues and problems remain the same. 

Indiana Farm Bureau Cooperative Association, Inc. 
(B) and The Indiana Farm Bureau Cooperative
 
Association Inc.
 
The two Indiana Farm Bureau cases provide insight into the growth of farm 

cooperatives in the U.S. corn system and the unique way the cooperative is ex
tending its activities in farm inputs (fertilizer, oil, feed. etc.); into international 
grain trade: and into long-term arrangements with its farmer members providing 
them feed and markets fOr their livestock and poultry through long-term con
tracts with processors -who in turn have long-term contracts with retail outlets. 
These domestic and international arrangements, together with the development 
of an effective internal cooperative organization, are usefIl models that can be 
adapted to many of' the problems of' the Southeast Asiao corn economy. 

Early and Daniels Industries, Inc. 
The Early and Daniels case provides :n analysis of' an expanding new entrant 

in the grain export world. Through this firm's eyes one call better understand 
the changing global corn economy and the many ,ternatives available to this 
firm to relate the U.S. farm economy to the developing farm economies of tile 
world corn system. 
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APPENDIX A 

CPC INTERNATIONAL, INC.* 

In late June 1975, Jim Eiszner, president of the Industrial Division 
of CPC International, Inc., was reviewing the past year and a half to assess the 
effect of recent corn price fluctuations on his division's performance. Although 
corn prices during 1974 had doubled, causing amajor increase in corn processing 
costs, sugar prices had sextupled and triggered very strong demand for corn 
sweeteners. However, weakness in the raw sugar market in the first half of 1975 
had lowered the . ,g;r i:c it) a quarter of its high, and some felt that it could 
fall to the old levels. Recognizing that corn wet-processing was a cyclical indus
try, Dr. Eiszrv-r knew conditions would contintue to change. He was reexamining 
the elements that affected the profitability of his division: purchasing of raw 
materials, pricing of finished products, and efficiency of conversion. Eiszner 
concluded that the efficiency of conversion was fairly stable, but that the 
volatility of rawv-material and finished-product prices might expose the division 
to some new risks as well as new opportunities. He wondered how those risks 
might be managed while the new opportunities were developed. 

Background of CPC International, Inc. 
Formed in 1906, CPC had grown to become the world's largest corn refiner 

with 1974 sales of S2.57 billion and earnings of S99 million (see Table 4A-1 for 
CPC's financial details). At one point, it had almost two-thirds of the U.S. 
market for corn wet-milling products. Although by 1974 its U.S. market share 
had declined to about 25 percent. it was still the largest worldwide refiner by a 
significa-it margin. CPC had so expanded internationally that 50 percent of its 
sales werc from overseas sources (see Figure 4A-I ). Sales were also evenly 
divided between its two major business categories-consuimer and industrial. 
Industrial lines accounted for 48.6 percent of sales and consuner products, 
51 .4 percent. Food products, however, accounted for more than 80 percent of 
sales. In the consutmer business, these products included convenience and specialty 
products under leading brand names, such as Ilellnann's mayonnaise; Skippy 
peanut butter, Knorr soups, bouillons, sauces, and gravies: and Mazola corn oil 
and margarine. On the industrial side, CPC's products included sweeteners and 
starches supplied to food-processing industries and ingredients for livestock 
feeds. Nonfood lines included starch for textile and paper manufacture, adhe
sives and binders, and medicinal and fine chemicals for industrial uses. See Table 

*This case was prepared by Richard C.Gartrell, under the supervision of Ray A. Gold
berg, Moffett Professor of Agriculture and Business, as a basis for class discussion rather 
than to illustrate either effective or ineffective handling of an administrative situation. 

Copyright © 1975 by the President and Fellows of Harvard College. 
Distributed by the Intercollegiate Case Clearing louse, Soldiers Field, Boston, Mass. 

02163. All rights reserved to the contributors. Printed in the U.S.A. 



Table 4A-1. CPC International, Inc.: Ten-Year Financial Highlights (All 
figures are in thousands except per share amounts) 

Summary of Operations 1974 1973 

Net Sales 
United States $1,293,086 $ 856,449 
International 1,277,187 1,017,853 

$2,570,273 $1,874,302 
Cost of goods sold $1,986,670 $1,372,792 
Interest expense $ 35,289 $ 26,300 
Provision for taxes on 
In oe $ 84,347 $ 71,531 

Income from continuing 
operations before ex
traordinary items: 

United States $ 36,754 $ 29,602 
International 53,024 45,891 

$ 89,778 $ 75,493 
Incoime from divested and 

discontinued operations 
(net of income taxes) $ - S --

Income before extraor
dinary items $ 89,778 S 75,493 

Extraordinary items (net 
of income taxes) 9,375 -

Net income for Year S 99,153 S 75,493 
Average nutmtober of shiares 

outstanding 23,617 23,658 
Earnings per share based 

on average shares 
outstanding: 

Incomc froit continting 
operations before ex
traordinary itens: 

United States $ 1.56 $ 1.25 
International 2.24 1.94 

3.80 3.19 
Income froi divested 

and discontinued 
operations (net of in
coule taxes) 

Income before extraor
dinary items 3.80 3.19 

Extraordinary items (net 
of income taxes) .39 

Net income for year $ 4.19 $ 3.19 
Dividends declared per 

sltare S 1.39 S 1.791 

Balance Sheet Data 
Working capital $ 274,601 $ 269,177 
Plants and properties

(net) 521.047 478,899 
Total assets 1,351,088 1,200,821 
Long-term debt 164,871 166,914 
Short-term debt 146,868 111,927 

Total debt 311,739 278,841 

1972 1971 

S 701,765 
847,817 

$1,549,582 
51,106,781 
S 25,921 

$ 680,310 
756,294 

$1,436,604 
$1,056,400 
S 27,370 

$ 60,176 $ 40,754 

$ 24,736 
39,538 

$ 64,274 

S 15,573 
37,141 

$ 52,714 

S 2,114 

$ 66,388 

20,234 
$ 86,622 

23,688 

$ 1,889 

S 54,603 

(3,052) 
$ 51,551 

23.736 

$ 1.04 
1.67 

2.71 

$ .6( 
1.56 

2.22 

.09 .08 

2.80 2.30 

.85 

$ 3.65 S 

(.13) 

2.17 

$ 1.717 $ 1.70) 

S 238,389 

460.705 
1,0(83,563 

175,337 
90t,1)4 

265,441 

$ 202,886 

471,305 
1.142,719 

214,277 
98,945 

3)3,222 



Table 4A-1. continued 

1970 1969 1968 1967 1966 1965 

$ 652,714 
674,366 

$ 579,159 
591,522 

$ 585,410 
512,863 

$ 559,765 
486,094 

$ 568,174 
475,363 

$552,774 
425,765 

$1,327,080 
$ 937,112 
$ 24,760 

$1,170,681 
$ 815,635 
$ 20,735 

$1,098,273 
$ 763,487 
$ 16,814 

$1,045,859 
$ 749,585 
$ 13,884 

$1,0463.537 
$ 750,,'81 
$ 10,132 

$978,539 
$704,059 
$ 6,640 

$ 55,040 $ 57,527 $ 55,182 $ 42,994 $ 47,303 $ 42,854 

$ 29,071 
30,707 

$ 26,726 
26, 37 

$ 26,964 
26,071 

$ 24,299 
24,875 

$ 29,845 
27,890 

$ 28,259 
25,931 

$ 59,778 $ 53,163 $ 53,035 $ 49,174 $ 57,735 $ 54,190 

$ 1,202 $ 2,134 $ 908 $ 472 $ 23 $ (11) 

$ 60,980 $ 55,297 $ 53,943 S 49,646 S 57,758 $ 54,179 

-
$ 60,980 

-
$ 55,297 

-
$ 53,943 S 

1,!29 
50,775 

570 
$ 58,328 

-
$ 54,179 

23,798 22,840 22,924 22,217 22,242 22,283 

S 1.22 
1.29 

$ 1.17 
1.16 

S 1.17 
1.14 

$ 1.11 
1.12 

$ 1.35 
1.25 

S 1.27 
1.16 

2.51 2.33 2.31 2.23 2.60 2.43 

.05 .09 .04 -

2.56 2.42 2.35 2.23 2.60 2.43 

- - - .05 .02 -
$ 2.56 $ 2.42 $ 2.35 $ 2.28 $ 2.62 $ 2.43 

$ 1.70 $ 1.70 $ 1.70 $ 1.70 $ 1.625 $ 1.525 

$ 205,808 $ 196,210 $ 208,945 $ 208,506 S 152,385 $143,646 

457,213 
1,008,138 

205,476 
85,187 

421,808 
931,092 
191,689 
74,068 

396,537 
869,191 
192,018 
60,966 

369,580 
802,183 
179,068 
43,590 

352,578 
703,188 
112,252 
40,968 

324,173 
653,087 
99,949 
37,797 

290,663 265,757 252,984 222,658 153,220 137,746 

(continued) 
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Table 4A-1. continued 

Summary of Operations 1974 1973 1972 1971 

Shareholders' equity $ 595,565 $ 542,333 $ 509,990 $ 464,596 
Shareholders' equity 

per share 25.23 22.95 21.54 19.60 
Shares outstanding, 

year end 23,605 23,636 23,675 23,703 

StatisticalData 
Capital expenditures $ 92,498 $ 66,230 $ 59,378 $ 54,024
Depreciation 41,076 39,937 40,219 39,656 
Marketing (including ad

vertising and pro
motion) 105,259 92,146 88,215 83,533 

Research and de
velopment 17,736 16,026 16,350 18,286 

Total employee 
costs 412,347 359,175 325,148 299,815 

Source: CPC International, Inc., 1974Annual Report. 

United States and Canada 

51% 

Europe Asia 5% 
(including Africa 
and Middle East) Latin America 

35% 9 

Source: CPC International, Inc., 1974 Annual Report. 
Figure 4A-1. CPC International, Inc.: Worldwide Sales Geographical Sources 

4A-2 for a breakdown of sales by tmarket categories. This wide product range 
and the broad geographic distribution of its basic businesses provided CPC with 
flexibility to cushion flttctuations in both raw material prices and demand in anly 
one area. 

Best Foods, CPC's American consumer division, purchased most of its corn 
ingredients from the industrial division at thle lowest price the division offered 
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Table 4A-1. continued 

1970 1969 1968 1967 1966 1965
 

$ 456,224 $ 424,194 $ 406,928 $ 384,431 $ 378,606 $ 357,872 

19.18 18.57 17.82 17.30 17.02 16.06 

23,787 22,842 22,830 22,217 22,242 22,283 

$ 68,048 
37,757 

$ 48,527 
34,925 

$ 45,955 
32,571 

$ 42,447 
31,018 

$ 54,306 
29,114 

$ 57,651 
26,567 

77,539 78,830 70,896 67,602 62,919 60,450 

16,997 16,892 16,629 14,571 10,410 9,000 

275,980 235,841 218,173 193,466 178,396 165,000 

outside buyers. Among Best Foods' corn products were Argo cornstarch, 
vegetable oil-based salad dressings, and Rit dyes. Although Best Foods' purchases 
amount to only 5 to 10 percent of the industrial division's volume, it was the 
market leader in every consumer product based on wet-milling derivatives. 

The industrial division was responsible for the purchase of corn and other 
processing ingredients, all plant operations, and sales to commercial consumers. 
It was the industrial division that competed for sales with the other eleven wet 
millers in the industry. 

Industry Background on Corn Wet Milling 
Wet milling is a procedure for processing corn to produce starch, syrup, corn 

sugar, corn oil, and by-products such as steepwater and gluten feed.' The 
process begins when cleaned shelled corn is soaked in warm water containing 
sulphur dioxide to retard fermentation and aid in the extraction of soluble mate
rials from the corn. These solubles and germ are the first parts to be separated. 
Since most corn oil is not sold in this crude form, it is refined for use in salad 
and cooking oils and in margarine. The next step is the removal of the hulls from 
the gluten and starch. 1-lulls are dried and added to corn gluten feed. Finally, 
gluten is separated from the starch; most of it is used in corn gluten feed and 
meal-ingrcdients in livestock and poultry rations. Wet starch from tie mill can 
then either be dried for starch or further precessed into syrup and dextrose. 

Companies based the decision to dry the wet starch or process it into syrup 
on relative prices and available plant capacity. Most plants were constructed with 
drying and syrup-producing capacities that exceeded the wet starch-producing 
capacity so that management could vary the mix of dry starch and syrup pro



Table 4A-2. CPC International, Inc.: Worldwide Sales by Market Categories 

'orldwideSales by 
Market Categories 

The l'ollowing categories comprise tile 
company s lines ot business: 

Industrial lood includes starches, and 
sweeteners such as dextrose, corn syrups, su-
crose and corn and sweetener blends. These 
are sold to manutacturers of soft drinks,
candy, ice crean. baked goods, snacks, beer 
andi fermented beveraes, among others, 

Industrial Nonf'ood comprises a variety 
of starches, starch adhesives, synlhetic 
resins, pharmaceutical materials and emul-
sion polymers. Customers include paper. 

Industrial Food 
Industrial Nonfood 
Consumer Food 
Consumer Non-Food 
Agribusiness 
Miscellaneous 

1974 

Millions of Percent-
DollarT age 

704.3 27.4 
351.5 13.7 

1,100.0 42.8 
39.9 1.6 

193.f; 7.5 
180.8 7.0 

2.570. 100.0 

pharmaceutical, textile, cosmetics, foundry,
furniture, and many other industries. 

Consumer Food encompasses branded 
products such as lellmann's and Best Foods 
mayonnaise, Skippy peanut butter, Knorr 
dehydrated soups, bouillon cubes, sauces
and gravies, Maizena corn starches, Alsa 
instant desserts, Mazola corn oil and mar-
garines, l)extro-Energen dextrose-based tab-
lets, Karo syrups, and Adler cheeses. 

Consumer Nonfood includes Niagara spray
starch and fabric finish. Nusof't fabric soft-

1973 1972 

Millions of PC; cent- Millions of Percent-
Dollars age Dollars age 

406.4 21.7 338.4 21.9 
260.2 13.9 218.7 14.1 
855.8 45.8 730.3 47.1 

38.1 2.0 43.8 2.8 
175.3 9.4 103.8 6.7 
138.5 7.4 114.6 7.4 

1,874.3 100.0 1.549.6 100.0 

ener. and Rit tints and dyes.

Agribusiness embraces products derived 
 .
 

from corn processing operations such as 
fiber, gluten and steepwater which are sold
 
primarily to the animal and poul, feed
 
industries.
 

Miscellaneous operations include institu
tional food supply and restaurant busi
nesses, and specialty contract packaging. z 
Tile table below shows the percentage 

contribution of each category to total 
corporate sales since 1970: 

Cb 

1971 1970 

Millions of Percent. Millions of Percent- "
 
Dollars age Dollars age 

327.4 22.8 303.4 22.9 
202.2 14.1 198.1 14.9 
675.4 47.0 609.7 46.0 

45.0 3.1 43.1 3.2 
95.4 6.6 93.2 7.0 
91.2 6.4 79.8 6.0 

1,436.6 100.0 1,327.1 100.0 
Since tilecompany's integrated processing operations which convert single raw materials into many consumer and industrial products would requirearbitrary cost allocations, any ict:ingful analysis of profits by market categories is impossible, and is consequently not supplied. 

Source: CPC International, Inc., 1974 Annual Report. 
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Table 4A-3. Quantity and Value of Selected Corn Products (in millions of 
pounds and millions of dollars) 

1972 1967 1963 

Quantity Value Quantity I'ahwcQuantiti V'alue 

Corn syrup, unmixed 4128.1 165.2 2740.5 131.4 2261.3 113.5 
Corn sugar, crude and 

refined 1433.7 99.8 1355.0 92.0 1204.0 80.3 
Cornstarch 3588.3 208.8 3119.0 199.5 2565.1 177.3 
Dextrin 83.3 11.5 168.7 16.0 118.9 9.9 
Wet-process corn 

I)y-products 5009.6 180.5 3660.5 110.1 2437.7 78.9 

Source: CPC International, Inc. 

duced. Across the industry, about 40 percent of wet starch was dried and 60 
percent was converted to sweeteners. 

Starches were used primarily for further industrial processing. The principal 
industrial Constumers of starch were the paper and textile industries, where 
stalches were used for texture and finish. Although potato starch competed 
witi corn, potatoes had accounted for only about 5 percent of the starch 
market in the past. Wholesale potato prices had ralnged from S2.80 to S19.00 
per hundredweight inNew York since 1963. but the prevailitng prices had been 
less than $4.80. The 1074 price was about $5.00 A 56-pould bushel of corn 
currently sold for about S2.95. Since 100 potds of potatoes yielded only I I 
pounds of starch, potato starch was attractive only for specialized uses. 

Corn sweeteners were used primarily inbakery and confectionery products, 
where they cotmpeted against sugar. Sweetener products vere valued and priced 
according to the sweetness. Sugar, the sweetest and tnost expensive, was fol
lowed by dextrose and then by corn syrup. In1972, U.S. sugar refining sales had 
been 11.4 million tons. compared to less than 3 million tons of corn syrups and 
dextrose (see Table 4A-3). 

LevuhlsC, or high fructose corn syrup, nearly equaled sugar for sweetness. 
Although markets for this new product were still developing, its prospects were 
thoughl to be good: it was estimated that 25 percent to 50 percent of the sugar 
used indtstrially miglit eventually be replaced by Iiigh fructose corn syrup. The 
product could be substituted for liquid sugar inbeverages, ice creati, and many 
other consumer goods. Table 4A-4 traces the per-capita cotsumption of sugar 
and corn products itt the Utnited States. The recent high price of sugar had 
accelerated the shift away from sugar to other sweeteners, but this shift had 
beelt limited by the available capacity of the corn sweetener industry. 

The major raw material required for wet milling was corn. But such a small 
pecentage (5.5 percent) of the corn crop went to wet milling that changes itn 
detiand for wet-milling products had an almost negligible effect on corn prices. 
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Table 4A-4. U.S. Per-Capita Consumption Sugar and Corn Sweeteners (in 
pounds) 

Refined Total CornYear Sugar Dextrose Corn Syrup Sweeteners 

1960 97.5 4.5 9.4 19.9
1961 97.3 4.6 9.8 14.4
1962 97.6 4.8 10.6 15.4
1963 97.7 5.3 11.2 16.5
1964 95.9 5.2 12.2 17.5
1965 96.8 5.3 12.3 17.61966 98.3 5.4 12.5 17.9
1967 97.0 5.0 11.4 16.41968 98.7 5.0 12.3 17.3
1969 101.2 5.0 12.5 17.5

1970 102.3 5.4 13.1 18.5

1971 103.7 5.6 13.7 19.3
1972 102.1 5.2 15.4 20.6
1973 103.5 5.7 17.6 23.3
1974 Preliminary 96.5 5.2 20.3 25.6 
Projections
1975 94.5 6.3 21.6 27.9
1976 92.0 See Total 36.0
1977 90.9 See Total 39.1 

Source: ESCS, USDA. 

Rather, the price of corn was determined almost entirely by tile domestic and 
international demand for corn as feed. lowever, the events of 1972-74 had 
driven futures prices as high as $3.96 a bushel the previous December. 

If prices for raw materials had been high, how--ver, prices for wet-milling 
products were even higher. Although corn priccs were at $3.50, a world sugar
shortage had driven the prices ofsugar to over S60 per hundredweight from $1 5.3 
per hundredweight in just one year. Sugar users were trying desperately to find 
less expensive sugar substitutes, and as a result demand for corn sweeteners and 
corn sweetener prices had risen significantly. The high corn prices were more 
than offset by high corn sweetener prices. 

Historically, this good fortune was not the In 1970. a cornril blight at
tacked the U.S. corn crop, destroying intich of it. and driving 1971 corn piices 
high. At that time, demand for wet-milling products was not high. The industry 
was operating below capacity and new plants were coming on line. Competition 
drove 1972 corn syrup prices to a twenty-five-year low (Table 4A-5). 

In contrast with prices for corn sweeteners, corn gliten prices did move in 
relation to corn (Taole 4A-6 ) b,,_ause m1lost corn was used for feed. Corn gluten 
and other milling by-products were sold to the feed-milling industry. Across the 
United States about nine thousand feed mills bought ingredients for special 
feeds for poultry, hogs, and cattle. Most of these ingredients were mixed accord



Table 4A-5. Wholesale Price Quotations for Sugar, Dnxtrose, and Corn Syrup 

Refined Dextrose Relative 
Corn Syrup
Relative to 

Sugar
10holesale 

Dextrose .Vew Yorkb Corn Syrup New Yorkc to Refined Sugar Refined Sugar 
Zia 

Period 
North-
easta Quoted 

Dry
Basisd Quoted 

Dry
Basisd Quoted 

Dr,
Basis Quoted 

Dry
Basis 

Cb 

(Centsper pound) (Percent) 
1952 8.62 7.29 7.92 7.37 9.18 85 92 85 106 " 
1953 8.72 7.35 7.99 7.32 9.12 84 92 84 105 G) 
1954 8.72 7.32 7.96 7.32 9.12 84 91 84 105 
1955 8.59 7.22 7.85 7.25 9.03 84 91 84 105 
1956 8.77 7.28 7.91 7.15 8.90 83 90 82 101 

Average 1952-56 8.68 7.29 7.93 7.28 9.07 84 91 84 104 

1957 9.15 7.65 8.32 7.36 9.17 84 91 80 100 
1958 9.27 7.66 8.33 7.37 9.18 83 90 80 99 
1959 9.33 7.48 8.13 7.31 9.10 80 87 78 98 . 

1960 9.43 7.48 8.13 7.32 9.12 79 86 78 97 
1961 9.40 7.45 8.10 7.23 9.00 79 86 77 96 

Average 1957-61 9.32 7.54 8.20 7.32 9.11 81 88 79 98 

1962 9.60 7.40 8.04 7.01 8.73 77 84 73 91 
1963 11.94 8.37 9.10 7.38 9.19 70 76 62 77 
1964 10.68 8.14 8.85 6.71 8.36 76 83 63 78 
1965 10.22 8.00 8.70 6.64 8.27 78 85 65 81 C 

1966 10.36 8.16 8.87 6.70 8.34 79 86 65 81 
Average 1962-66 10.56 8.01 8.71 6.89 8.58 76 82 65 81 

AL 
1967 10.62 8.37 9.10 6.75 8.40 79 86 64 79 &n 

1968 10.84 8.53 9.27 6.31 7.85 79 86 58 72 
1969 11.44 8.98 9.77 6.26 7.80 78 85 55 68 

(continued) .e3t,3 



Table 4A-5. continued 

Refined 
Sugar 
Wt'holesale 

Dextrose New Yorkb Corn Svrup New YorkC 
" 

Dextrose Relative 
to Refined Sugar 

Corn SyrupRelative to 
Refined Sugar , 

Period 
N:orth-
easta Quoted 

Dry d 
Basisd Quoted 

Dry 
Basis" Quoted 

Dry 
Basis Quoted 

Dry 
Basis 

1970 
January 
February 
March 

11.70 
11.70 
11.70 

9.16 
9.17 
9.24 

(Cents per pound) 
9.96 6.45 
9.97 6.50 

10.04 6.50 

8.03 
8.09 
8.09 

78 
78 
79 

85 
85 
86 

(Percent) 
55 
56 
56 

69 
69 
69 

Cb 

9 
April 
May 
June 
July 
August 
September 

11.70 
11.88 
12.05 
12.05 
12.05 
12.20 

9.24 
9.24 
9.24 
9.41 
9.62 
9.52 

10.04 
10.04 
10.04 
10.23 
10.35 
10.35 

6.50 
6.50 
6.50 
6.54 
6.90 
7.26 

8.09 
8.09 
8.09 
8.14 
8.59 
9.04 

79 
78 
77 
78 
79 
78 

86 
85 
83 
85 
86 
85 

56 
55 
54 
54 
57 
60 

69 
68 
67 
68 
71 
74 

" 
' 

Cb 
October 
November 
December 

12.20 
12.20 
12.50 

9.61 
9.64 
9.61 

10.45 
10.48 
10.45 

7.26 
7.26 
7.26 

9.04 
9.04 
9.04 

79 
79 
79 

86 
86 
86 

60 
60 
60 

74 
74 
74 

" 
c" 

Last 12-month 
average 11.97 9.38 10.20 6.79 8.45 78 85 57 70 z 

1971 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

12.40 
12.40 
12.40 
12.55 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 

9.77 
9.91 
9.91 
9.91 
9.91 
9.91 
9.91 
9.91 
9.91 
9.91 

10.62 
10.77 
10.77 
10.77 
1C.77 
10.77 
10.77 
10.77 
10.77 
10.77 

7.31 
7.37 
7.37 
7.37 
7.37 
7.37 
7.37 
7.37 
7.37 
7.37 

9.10 
9.18 
9.18 
9.18 
9.18 
9.18 
9.18 
9.18 
9.18 
9.18 

79 
80 
80 
79 
79 
79 
79 
79 
79 
79 

86 
87 
87 
86 
85 
85 
85 
85 
85 
85 

59 
59 
59 
59 
58 
58 
58 
58 
58 
58 

73 
74 
74 
73 
73 
73 
73 
73 
73 
73 

t 

1972 

January 12.81 9.80 10.65 4.15 5.17 77 83 32 40 



February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

13.00 
13.00 
13.20 
13.20 
13.20 
13.20 
13.20 
13.20 
13.13 
12.95 
12.95 

9.20 
9.20 
9.23 
9.25 
9.25 
9.25 
9.20 
9.20 
9.20 
9.20 
9.20 

10.00 
10.00 
10.03 
10.05 
10.05 
10.05 
10.00 
10.00 
10.00 
10.00 
10.00 

4.15 
4.15 
4.15 
4.15 
4.68 
5.13 
5.13 
5.13 
5.13 
4.92 
4.78 

5.17 
5.17 
5.17 
5.17 
5.83 

6.39 
6.39 
6.39 
6.39 
6.13 
5.95 

71 
71 
70 
70 
70 
70 
70 
70 
70 
71 
71 

77 
77 
76 
76 
76 
76 
76 
76 
76 
77 
77 

32 
32 
31 
31 
35 
39 
39 
39 
39 
38 
37 

40 
40 
39 
39 
44 

48 
48 
48 
49 
47 
46 

: 
. 

Last 12-month 
average 

1973 

13.09 9.26 10.07 4.64 5.78 71 77 35 44 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

13.15 
13.18 
12.94 
13.30 
13.55 
13.96 
14.05 
14.50 
14.80 
14.95 a 

15.13 
15.33 

9.20 
9.20 
9.34 
9.80 
9.80 
9.80 
9.80 
9.80 

10.60 
10.60 
10.60 
10.60 

10.00 
10.00 
!0.15 
10.65 
10.65 
10.65 
10.65 
10.65 
11.52 
11.52 
11.52 
11.52 

4.99 
5.18 
5.29 
5.82 
6.38 
6.38 
6.38 
6.38 
8.73 
8.78 
8.95 
8.95 

6.21 
6.45 
6.59 
7.25 
7.95 
7.95 
7.95 
7.95 

10.87 
10.93 
11.15 
11.15 

70 
70 
72 
74 
72 
70 
70 
68 
77 
71 
70 
69 

76 
76 
78 
80 
79 
76 
76 
73 
78 
78 
76 
75 

38 
39 
41 
44 
47 
46 
45 
44 
59 
59 
59 
58 

47 
49 
51 
55 
59 
57 
57 
53 
73 
74 
74 
73 

SL 

Cb 

C 

Last 12-month 
average 14.07 9.93 10.79 6.85 8.53 71 77 48 60 

SL 
t 

1974 
January 
February 
March 
April 
May 
June 
July 

15.65 
18.49 
20.90 
23.78 
27.61 
31.04 
32.50 

10.60 
10.60 
10.60 
10.60 
10.60 
10.60 
15.25 

11.52 
11.52 
11.52 
11.52 
11.52 
11.52 
16.58 

8.71 
8.71 
8.71 
8.71 
8.71 
8.71 

10.80 

10.85 
10.85 
10.85 
10.85 
10.85 
10.85 
13.45 

68 
57 
51 
45 
38 
34 
47 

74 
63 
55 
48 
42 
37 
51 

56 
47 
42 
37 
32 
28 
33 

69 
59 
52 
46 
39 
35 
41 

o 

c) 
" 

'4 

(continued) 



Table 4A-5. continued 

Refined Corn Syrup I. 

Dextrose Relative Relative toSugar Dextrose Vew Yorkb Corn Syrup New York C to Refined Sugar Refined SugarWholesale 
North- Dry d Dry Dry Dry "
 Period easta Quoted Basis Quoted Basisd Quoted Basis Quoted Basis 3 

(Cents per pound) (Percent)Augusz 36.83 n.a. n.a. 15.47 19.27 n.a. n.a. 42 52September 40.74 n.a. n.a. 12.05 15.01 n.a. n.a. 30 37October 43.59 n.a. n.a. 12.23 15.23 n.a. n.a. 23 35 CbNovember 60.69 n.a. n.a. 12.23 15.23 n.a. n.a. 20 25December 60.41 n.a. n.a. 12.23 15.23 n.a. n.a. 20 25 , 

Last 12-month 
average 34.35 10.61 13.21 31 38 Cb 

1975
 
January 52.95 14.30 17.81 27 34 " February 48.96 14.32 17.83 29 36
March 40.50 14.28 17.78 35 44 CC
May 37.01 14.29 17.80 39 48 z 
Last 12-month 

average 42.74 12.47 15.53 29 36 C"
 
aGross basis price in 100-pound bags subject to a 2% cash discount. 
bHydrate, commercial bags less than carlots, ex whse., N.Y., N.Y. Beginning April, 1964 price is for 600 bag carload f.o.b. N.Y. 
lor regular conversion syrup (38-49 D.E.) in tank cars New York, N.Y., except prior to April 1964 price quotation is for corn syrup in drums.Quoted as 400 Baume unmixed, except prior to March 1956 quotation is for 42' Baume unmixed.
 

dAssumes price is for 92% solids for dextrose and 80.3 percent solids for corn syrup. Thus dry basis price is quoted price divided by 0.92 for dextrose and 0.803 for corn syrup.
 
Source: USDA Sugar Reports.
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Table 4A-6. Gluten Feed Prices in Chicago: 1965-1975 (in dollars per ton) 

Year Oct. Ivop. Dec. Jan. Feb. Afar. Apr. May June July Aug. Sept. Average M 

1965 44.00 45.00 46.80 47.50 51.50 50.00 45.70 45.40 46.20 47.00 48.40 51.70 47.40 
1966 53.00 55.80 59.10 59.00 52.50 49.20 46.00 43.60 46.20 48.00 45.20 44.00 50.10 
1967 46.80 49.20 51.00 53.20 48.50 45.70 43.20 42.50 41.70 38.60 38.00 40.00 44.90 
1968 42.80 46.00 49.20 50.00 48.50 43.50 42.00 40.00 40.00 40.00 40.00 42.40 43.70 Ct 
1969 47.00 49.50 51.60 56.75 56.00 45.00 42.00 42.00 42.00 44.00 47.00 50.00 47.80 
1970 52.50 54.00 57.00 59.00 50.25 50.00 48.50 48.00 48.00 45.00 41.60 40.00 49.50 
1971 40.00 44.00 51.00 50.00 46.00 50.00 50.00 46.00 44.00 46.00 50.00 52.00 
1972 60.00 66.00 74.00 82.00 78.00 76.00 64.00 76.00 78.00 80.00 106.00 95.00 
1973 95.00 96.00 108.00 108.00 84.00 84.00 70.00 72.00 72.00 90.00 115.00 90.00 Ct 
1974 110.00 105.00 94.00 90.00 80.00 77.00 88.00 82.00 0 

Note: Prices subsequent to December 1971, are sample end-of-month prices at Chicago and may not represent the average price for the month. 0 

Sources: USDA and Feedstuffs reported prices. 

C° 

C/) 



230 Agribusiness Management for Developing Coun tries 

ing to recognized proportions controlled by computers, and they were caller 
formula feeds. Corn giluten feed was a regular component of formula feeds, am 
as such it competed most directly vith wheat bran and soybean meal. 

In the past eighteeIll tioiths, starch prices had seemed least afected by swingn 
in the price of' corn and sweeteners. Although prices had clitibed frot less thall 
six dollars to over seven dollars per hundredweight in 1974. almost the entire 
starch llarket was represented by thirty to forty paper colnpanies. As tile ecoin 
oly turned down in 1974 and demand for paper prodtucts dropped dranmati. 
cally, deIlaid for starch also fell. 

Purchasing 
Bob Richards, vhose office vas iftile Chicago Board of, irade building, was 

responsible for tile purchasing of raw nlaterial for CPC's Ildtistrial I)ivision, 
inclhding its fn0ur wet-milliug plants. lie and Dr. [is/ner determined the general 
buying policy based on tie price otllook for corn and tile profitability outlook 
for corn prodtucts. 

That the functions of'Nlr. Richards' office were extreilely iliportant was 
vividly demonstrated by ile events of 1970-71 vhen time com blight caused CPC 

corn asto buyimore thai nortlal a hedge against possible recurrence of the 
blight in 1N71. The blight did no0t reclr. Corll prices tuiibled. Mnd CPC's earil
ings fell significantly isa resth of inventory losses (see Table 4A-I. 

Corn was puirchased inthe cash mlarket as follows. Based onl amnal forecasts. 
the daily grind fOr each plaitt was projected. In tHie course of the year, forecasts 
were updated weekly. Each plant had its own buyer who contacted sellers and 
arranged for a quamltity of corn. a dliverv date. and a delivery location. Tie 
plant luyer also soughlt to establish a basis price by specifyin tlie difference be
tween delivery price and sotie reference. such as Chicago futlures prices. For 
instance. the buyer ulight agree witlhl a trailer that tile cort Ito be delivered 
beginning I February 1975 woud be priced at three cents per bushel tnore than 
March corn futures. At tile tile that CP( decided that tie NMarch price of corn 
wis a1good price. CPC would buy Narch contracts and deliver them to tile 
traIer. This established a dei ,ry price. 

The trader's side of the transaction developed as follows. At the tile lie ptir
chased Corn lill :o it paid perhaps tell ceIts less tllaI thecIIIlitrv elevator, 
Niarch fituiires price. IlIe sold March corI it)offset tile cash plirchase. When CPC 
delivered lg futures contracts, the trader applied them against his short posi
tion in the tutiures ilarket. closing the open position inthe cash iarket by 
specifying the price at which CPC would take delivery. 

CPC's purchasing process was set up insuch a way that tile plant buyer made 
purchasitg agreenlents under tiledirection of ileChicago office, which itself' set 
tile actual price through its purchase of contracts oInthe exciange. The grain 
tierchant then delivered the grain for the coi:tract price, plus or imlinus the 
agreed basis. 
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The objective of the grain purchasing department was to buy at an average 

price below the national average spot price that the USDA reported for the year 

in Chicago. No futures market for corn oil, starch, or sweeteners existed at that 

time. Since management believed it had no way of hedging on the output side 

to protect a processing margin, CPC counted on tile competitiveness of its con

version efficiency to maintain its miarket position. 

Mr. Richards stated that if processing margins were thin or negative, the 

timing of pricing for corn under contract for delivery normally tended to 

approach the actual delivery time. For instance, if margins were poor, CPC might 

not buy its price-determining contracts on the exchange until five or six days 

before the corn was due for delivery. If tile quoted current cash prices of prod

ucts provided attractive margins when compared with current corn prices, CPC 

might price its corn as much as three mon ths in advance. In three months, how

ever, margins could shift significantly. 

The Government's Effect on Corn and 
Sweetener Prices 
Prior to 1970, corn prices had been stable. The government's price-support 

programs had provided al effective floor price for corn near the loan rate. For 

years, corn prices at Chicago tended to range between SI .10 and $1 .40. This 

relatively predictable price stability reduced some of CPC's risks in purchasing. 

To some extent, price supports had also protected the corn sweetener market. 

The Sugar Act of 1934 directed tile U.S. Secretary of Agriculture to determine 

a price objective for sugar high enough to protect U.S. cane and sugar beet 

growers and low enough to be fair for consumers. From this price objective were 

calculated volume requirements for sugar, and quotas were allocated to domestic 

sugar producers and to about thirty foreign exporters of sugar to the United 

States. As a result of' this price protection for U.S. sugar producers, the Ameri

can price tor sugar had consistently been higher than the world price. To the 

extent that corn sweeteners competed against sugar, corn sweetener prices were 

also protected by the Sugar Act. In 1974. however, Congress failed to renew the 

Sugar Act. Ilow future prices of sugar would be affected by the discontinuation 

of the act was unclear. 
Prior to the expiration of the act, the President set new stugar tariffs and a 

new quota. Tile new tariffs were to be between 0.6625V//b. and 0.4281 254/Ib. If 

the President had not acted, tariffs would have been three times higher. Unlike 

quotas under the expiring act. which set them oil a country-by-coun try basis, the 

new quota of seven million short tonts was olly for the total anount of intports. 

Coun tries were to compete tor the American sugar inarket. 
Even as Dr. Eiszner reviewed the situation. Congress was holding hearings on 

a possible new Sugar Act. No one knew what kind of program. if any, Congress 

would produce: but it was expected that if a program were approved, it would 

provide for a mininmum price to producers, a maxilmum price to consumers, and 
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an international allocation for U.S. imports. In the meantime, it appeared to Dr 
Eiszner that the purchase price of corn and the selling price of corn sweetener! 
would be more than normally uncertain. 

Marketing 
The marketing of wet-milled products was fairly complex. Because its prod

ucts were so numerous, CPC divided its marketing into two foodmajor areas: 
and industrial. Food was broken into baked goods, beverages (including soft 
drinks, brewed drinks, and wine), and processed foods. Industrial use also in
cluded three areas: feed; corrugated and paper products: and drug, chemical, 
and other products. 

Six sales forces served these six areas. They, in turn, were supported by a 
single sales and marketing services group that provided market research, techni
cal assistance, field engineering, order processing, and managenient of advertising 
and promotion. A business manager with profit responsibility but no line author
ity integrated the marketing, manufacturing, and other operational activities for 
each of the major product lines. ills management tools were pricing authority, 
product-line decisions, and complete access to the informatiol systems. 

CPC felt that its marketing efforts had doie much expand the primaryto 
demand for wvet-milled products. Through technological research it had devel
oped many of the uses for starch in the paper industry. Constant efforts were 
made to develop new products or new applications, and CPC salesmen worked 
extensively with custonners in an effort to improve and perfect new applications 
as they developed. 

Since CPC was the largest wet miller in the industry, it felt that it must con
tinue its leadership in developing new products and applications. Providing these 
services and products, however, cost money. CIC hoped that its margin would 
be wide enough to cover the cost of services and product developinent in a still
competitive price to its customers. 

In the early 19 70s this hope had not been realized. As new competit ors 
joined the wel-milling industry, they adopted a low-price, small-product-line, 
high-volunie strategy. They targeted a limited number desirable acof highly 
counts. By offering ino services and few product varieties, they had captured an 
impressive volume of husiness in a very short time. CPC was inforrmed by several 
of its large accounts that in the future they would do their own research and 
development in-house, and that they were niore interwsted il price than in CPC's 
additional services. And with the new entramnts conipeting prinnaily oni price 
alone, CPC was tiniding it increasingly difficult to maintain tIhe mnargins required 
to support its research and developnien. 

This situation had temporarily changed in 1973 as the price of sugar rose 
and denmand for corn sweeteners increased. By the end of 1974 demand had 
risen dranmatically. and prices andi margins had imlproved. But now that sugar 
prices were declining, Dr. Eiszner was uncertain what corn sweetnner prices 
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would be. An answer to this question would be critical given the very expensive 
cost of additional capacity. Dr. Eiszner had to decide how to take advantage of 

the present opportunity to maximize returns to CPC. 
In the past, as an industry, wet milling was the most concentrated segment of 

corn processing. The Corn Refiners' Association represented all but one of the 

significant corn refiners, yet it had only eleven members. In 1967 the four 

largest companies accounted for 68 percent of shipments by value. The trend 

toward decreasing concentration in the industry received a boost in the sixties 

when Grain Processing, Cargill, and Archer-Daniels-Midland began wet-milling 
operations. The number of plants went down but their value went up (see Table 

4A-7). These new entrants were willing to buy market shares by reducing their 

Table 4A-7. General Statistics on Corn Processing Plants 

Number of Value Added by Cost of Materials, Gross Value of 
Year Plants Manufacture Fuels, etc. Fixed Assets 

($000,000) ($000,000) ($000,000) 
1972 41 331.1 498.7 785.1 
1967 45 353.6 401.7 660.9 
1963 60 290.9 335.8 489.3 
1958 59 249.4 282.0 N.A. 

Source: U.S. Bureau of Census. 

Table 4A-8. Cents Per Pound of Corn Contained in Various Wet-Milled 
Products (in U.S. dollars) 

Corn Pricea 
PerBushel 

Cornstarchb 
10% Moisture 

Dextrosec 
Hydrate 
8% Moisture Corn Syrup d 

Refinede 
Corn Oil 

Corn f 

Feeds 

1.25 3.63 4.17 3.32 78.05 8.38 
1.75 5.08 5.83 4.64 109.20 11.73 
2.25 6.53 7.49 5.97 140.35 15.07 
2.75 8.00 9.18 7.31 171.85 18.46 
3.00 8.72 10.00 7.97 187.25 20.11 
3.25 9.45 10.84 8.64 203.00 21.80 
3.50 10.18 11.68 9.31 218.75 23.50 

aA bushel of corn contains about 56 lbs of corn. 

bA pound of corn starch contains 1.63 lbs. of corn. 

CA pound of dextrose contains 1.87 lbs. of corn. 

dA pound of corn syrup contains 1.49 lbs. of corn. 

eA pound of refined corn oil contains 35 lbs. of corn. 

fA pound of corn feed contains 3.76 lbs. of corn. 
Source: CPC International documents. 
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prices and margins. As industry capacity increased faster than demand for wet
milling products, all companies began to cut their prices in an effort to fill the 
excess capacity of their plants. 

The recently high sugar prices had publicized the opportunities in the wet
milling industry. Seven other companies were producing high fructose corn syrup or had announced their intention to do so. CPC, Clinton, and Staley had
producing plants or had already begun the r construction. One indu3try expert
estimated :hat a new "green-field" facili y would cost between SI 250 to 
$1,750 per daily bushel, depending on the product mix. Present corn wet-milling
falities ranged between 14,000 bushels per day to 155,000 per day. Table
4A-8 is a rough analysis of the allount of corn contained in various wet-milling
products. A comparison between these raw material costs and the November 
1975 sales price of dextrose (S 16.50 per hundredweight) and syrup (S12.50 per
hundredweight explained the growing interest in corn-wet milling. 

NOTE 

1.Steepwater is tile water in which corn had been soaked in the first stages ofprocessing. In concentrated form it is a rich feed. Corn gluten is a sticky, protein
rich substance in the corn kernel which can be used as a component in feeds or,
in a more concentiated form, as corn gluten neal. 
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APPENDIX B
 
CHARLES PULLIN*
 

Charles Pullin was a corn farmer in southeastern Indiana's Shelby 
County. Early in March of 1975, he was facing three important decisions. He 
had to decide immediately whetler to buy feeder pigs for fattening for the sum
mer market. During April, he had to d'cide how to allocate his tillable acres be
tween corn and soybeans, the crops that his land was best suited to produce. 
And by August, when his lease would expire, he had to decide whether to pur
chase the farm he was working and currently renting. 

Mr. Pullin's Farm 
Mr. Pullin's farm consisted of 285 acres, 253 of which were tillable, located in 

tile highly productive corn and soybean region of the U.S. Midwest. Pullin had 
been working the farm since August of 1970, when he had rented it from a 
major farm machinery manufacturer that had used it previously as a training and 
testing facility. Ile had signed the lease in a period when U.S. farm income had 
been much lower than currently. Consequently, his annual rent per acre (thirty
eight dollars) was much lower than the rates specified in leases signed more 
recently in the area (sixty dollars to sixty-five dollars): it did not reflect the 
recent, rapid increase in the value of U.S. farmland. 

Like many farms in the area. Pullin's was a one-man operation. Thus, he was 
heavily dependent on the reliability of his major machines, which included a 
tractor, harrow and disc plows, a planter, sprayer, combine, portable grain dryer, 
and grain bin. Since he lacked grain storage capacity on the farm beyond what 
the portable grain bin provided, he depended oil local elevators for his storage 
needs. ie preferred to use the facilities of the local cooperative when storage 
space there was available. 

His work routine through the year followed a fairly predictable pattern. 
leavy plowing took place in March and early April following the winter thaiv. 

Ground preparation for specific crops began in mid-April after he had decided 
how much acreage to allocate to beans and corn. lie fertilized at this time, unless 
he had done it the preceding autumn. Pullin planted corn first, since it took 
longer than soybeans tc mature (about I10 to 120 (lays in total). Following the 
old rule of thumb that said "Never plant corn 'til the ground is warm ," he 
sought to have his corn in the ground by mid-May. Then he turned his attention 
to his soybeans, which he hoped to have planted by e:irly June. Hlaving com
pleted planting, lie sprayed for weeds and planned his cultivation programs. In a 

*This case was prepared by Richard C. McGinity, Research Associate, under the supervi
sion of Professor Ray A. Goldberg, as the basis for class discussion rather than to illustrate 
either effective or ineffective handling of an administrative situation. 

Copyright © 1976 by the President and Fellows of Harvard College. 
Distributed by the Intercollegiate Case Clearing Iouse, Soldiers Field, Boston, Mass. 

02163. All rights reserved to the contributors. Printed in the U.S.A. 
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typical year, he completed these activities by late June. In years when fiel
preparation and planting were delayed because of cold or an excessively wcspring,' Pullin's planting efforts could be delayed to the point where his
might not have 

cur 
the time to mature before frost.the first InI such years, he ha,

to consider switching his corn acreage to faster-maturing soybeans.
Harvest time was the busiest tine of the year for Mr. Pullin. In a typical yeatcorn was ready for harvest around mid-September. When harvesting corn, Pulliiworked steadily from A.M.7:30 to around 9:30 P.M. combing, drying, an(

(occasionally) 2 hauling corn to inelevator in his 300-bushel truck. He was abh 
to pick and dry about ten to twelve acres per day.

When tileMoisture content of his soybeans dropped below 13 percent (usually about the beginning of October), he had to turn his attention to the1.3
During this phase of the harvest, Pullin worked as long as possible, beginninI
around noon, when the sun had evaporated the night's dainpness from thebeans, and finishing just before midnight. the soybeansWhen were finished lieturned again to his corn, ordinarily completing the crop by late October. Pullinpreferred to work alone at these tasks, though lie could cit his time requirement
inhalf if be hired a man to run his combine or grain drier.

In determining the mix o"corn and soybeans that lie would plant, Pullin triedto keep track of the nationa:l supply, demiand, and price situations for these coiimodities and the forecasts of'future conditions. Ileobtained this inforiation
froii numerous farm lnagazines, froi USI)A reports, and froin talking with
various farmers and suppliers in the area. 

In inarketing his Pullincrop, sought to time the sale to obtain the highest
possible price. Once his crops were in the ground, lie could estimiate his average

per bushel. Keeping this figure ini mind,cost lie followed governmnent andprivate crop predictions carefully through the sunner, eventually reaching his own assessmnent of the size of the crop, probable price levels, and the best time
to sell. If a reasonable profit per bushel was available in miidsumnmer, lie mightcontract with localthe cooperative to sell as in ucl as one-third of his crop to cover his investient. If lie anticipated higher prices, lie inmight hold off awhileand gamble. Pulin sometilmeS sold as Much as 75 percent of his cro) before
li,',rst, though never inore because of tie risk that disease or bad weather night
dci,;age it. Generally, lie did not sell before planting, though the option wasopen to him. He sold all of his grain through the local cooperative it storage was
available. since the net return to hit was as mLch as eight to ten cents
bushel higher fromn it than frot conipeting buyers. Grain that Ile continued 

per

to.old after harvest was stored at the coop. Usually lie had disposed of his crop by
the end of Decemnber. Ile did not use the futures iiarkets directly.

Pullin. like most Corn Belt farimers, raised pigs froit titie to tiime wheni mar
ket conditions made the effort appear attractive.4 When lie did so, lie purchasedfroi local dealers as mnany as three hundred head of feeder pigs weighing about
40 to 45 pounds. He fed them a mixture of corn, soybean meal, and other 
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ingredients for three to three and onc-half months, at which time they weighed 
200 or 220 pounds and were ready to be marketed. Pullin would usually truck 
his hogs to a regional hog market nearby. When Pullin purchased feeder pigs he 
did so either in early March or in early November, so that they could be mar
keted around tile end of June or in early February. This timing prevented hog
raising from interfering greatly with his field work. 

Feeder Pigs: Yes or No? 
To determine whether to raise hogs, Pullin had to study hog supply and 

demand predictions and assess likely prices and margins. le ordinarily desired a 
good chance for ten dollars per head net margin before he would risk the 
investment. 

Sharply higher hog and retail pork prices appeared to be certain in the year 
ahead, according to government and industry analysts. The per-capita supply of 
pork was expected to be the lowest in almost forty years, for the 1974 drought 
had significantlv reduced the U.S. corn crop and had driven feed prices to very 
high levels, making hog production at best marginally profitable for tiost 
farmers and unprofitable for many. (Table 413-I shows the recent history of 
costs andlmargins for typical ('orn Beltl hog feeders.) The USI)A estimated that 
1975 pork production might consequently fall to about 11.7 billion poutuls 
from 1974's 13.6 billion, and per-capita production frot over sixty-six pounds 
to about fifty-seven pounds. It the past, such large reductions in pork produc
tion had caused dramatic increases in hog prices. An identical trend seemed to be 
underway presently (Figure 4B-1 ). 

The USDA reported that. in response to declining pork supplies, retail pork 
prices had been rising. In December. the average retail price for pork was $1 .127 
per pound, up from SI .114 in November and SI .09 in October. Many analysts 
were confident that average retail pork prices would reach S .20 per pound, and 
sonie asserted that they would even top S1 .30. 1listorically, there is i difference 
of about SO.60 to SO.80 per pound between retail pork prices and live iog prices. 

To answer his first question. Pullin had to make asslumnptions concerning his 
costs. The prices of feeder pigs and corn were the tlrost important cost colnpo
nents itl hog production. Based on his past experience in hog production and on 
existing market prices. Pullin used the estitiates in Table 413-2 to evaluate the 
problem. Pullin concluded that he needed to realize about S33.76 per hundred
weight to break even on his hogs. 

Corn versus Soybeans 
In considering how to allocate his 253 tillable acres between corn and soy

beans, Pullin had to begin with assumptions regarding his yields and production 
costs per acre. Because his land was fertile and well cared for. its yields were 
above national averages: and because his land rent was coisiderably lower than 
the local average, his production costs were somewhat below national averages. 
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Table 4B-1. Costs and Margins for Corn Belt Hog Feeding:a February 1974-
March 1975 (selected costs at current rates)b 

Purchasedduring Feb. Mlar. .Apr. May JuneMarketed during June July Aug.. Sept. Oct. 

(Dollars (Dollars (Dollars (Dollars (Dollars 
per per per per per 

Epenses head) head) head) head) head) 

40 lb. feeder pig 33.25 32.50 32.19 22.10 17.31Corn (I I bu.) 30.69 29.37 26.29 27.06 28.60Protein supplement (130 lb.) 15.60 14.43 13.52 12.42 11.96Labor & management (1.3 irs.) 5.88 5.88 5.98 5.98 5.98Vet medicine c 
1.29 1.30 1.33 1.34 1.34Interest on purchase (4 mou.) 1.05 1.03 1.13 .77 .61 

Power, equip, fuel, shelter,
depreciationc 3.14 3.16 3.24 3.25 3.27Death loss (4, of purc iase) 1.33 1.30 1.29 .88

Transportation (100 miles) .44 .44 .46 
.69 

.46 .46Marketing expenses 1.10 1.10 1.10 1.10 1.11Miscellaneous & indirect costs .32 .33 .33 .33 .33Total 94.09 90.84 86.86 75.69 71.65 

(Dollars (Dollars (Dollars (Dollars (Dollars 
per per per per per
cwt.) cWi.) eWt.) cwt.) cwt.)

Selling price/cwt. required to 
cover feed and teeder costs 
(220 lbs.) 36.15 34.68 32.73 27.99 26.30
 

Selling price/cwt. required to
 
cover all costs (220 lbs.) 42.77 41.29 39.48 34.40 32.57
Feed cost per 100 lb. gain 
 25.72 24.33 22.12 21.93 22.53hlarrows and filts 7 uiarkets/cwt. 27.4(0 36.31 37.56 35.79 38.86Net tuargin/cwt. -15.37 -4.98 -1.92 +1.39 +6.29 

Prices 
40 lb. feeder pig (So. Missouri) 33.25 32.50 32.19 22.10 17.31Cornd/(bu.) 2.79 2.67 2.39 2.46 2.61)29% protein suppletnente/cwt 12.00 11.10 10.40 9.55 9.20Labor and nanagementf/ir. 4.52 4.52 4.60 4.60 4.60Interest (annual) 9.50 9.510 11.50 1(.5(0 10.50 
Transportation 	 rate (/cwt.


100 tniles)9 
 .20 .2(1 .21 .21 .2!Marketing expe n h ses	 1.10 1.10 1.10 1.10 1.10 
Index 	of*prices paid by Itarut ers 

1910-14 = 100) 545 549 562 564 56,S 

Although a najority of' o Ifeed ing operations in the Corn Belt are f'ront farrow to finislt,
relative fat tening expenses %%'illhe sitnilar. 
bRepresents only whlat expenses wo(11(1be ifall selected ites Were paid tor (luring the periodindicated. The feed rations atnd expense items tt not neeessarily coincide with the experience of individual Ieeders. IF'or itdividual use, adjust expenses anuudprices (or tmanagement 
produclion level, and locality of operation.
CAdjusted luar terly by the index of prices paid by ftartters for cttiiodities, services, in
terest, taxes and wage rates. 
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Table 4B-1. continued 

July 
Nov. 

Aug. 
Dec. 

Sept. 
Jan. 75 

Oct. 
Feh. 

Nov. 
Mar. 

Dec. 
Apr. 

Jan. 75 
May 

Feb. 
Jtne 

Afar. 
Jutly 

(Dollars (Dollars (Dollars (Dollars (Dollars (Dollars (Dollars (Dollars (Dollars 
per 
head) 

per 
head) 

per 
head) 

per 
head) 

per 
head) 

per 
head) 

per 
head) 

per 
head) 

per 
head) 

21.50 18.90 18.75 24.10 21.13 25.75 30.10 35.7S 39.75 
32.78 37.29 36.19 38.39 36.30 36.08 33.66 31.46 29.59 
12.48 15.80 13.98 15.60 15.14 14.56 13.84 13.06 12.74 
6.14 6.14 6.14 6.38 6.38 6.38 3.22 3.22 3.22 
1.36 1.40 1.42 1.43 1.45 1.45 1.46 1.46 1.45 
.75 .66 .66 .8,1 .74 .90 1.05 1.25 1.39 

3.30 3.40 3.44 3.47 3.51 3.53 3.55 3.54 3.53 
.86 .76 .75 .96 .85 1.3 1.20 1.43 1.59 
.46 .46 .46 .48 .48 .48 .48 .48 .48 

1.12 1.12 1.12 1.12 1.12 1.12 1.14 1.14 1.14 
.34 .35 .35 .36 .36 .36 .36 .36 .36 

81.09 86.28 83.26 93.13 87.46 91.64 90.06 93.15 -

(Dollars (Dollars (Dollars (Dollars (Dollars (Dollars (Dollars (Dollars (Dollars 
per 

wl'.) 
per 
eW.) 

per 
cwt.) 

per 
cwt.) 

per 
Cw.) 

per 
cwt.) 

per 
cwt.) 

per 
cwt.) 

per 
cwt.) 

30.35 32.72 31.33 35.50 32.99 34.72 35.28 36.49 37.31 

36.86 39.22 37.85 42.33 39.75 41.65 40.94 42.34 43.29 
25.14 29.49 27.87 29.99 28.58 28.13 26.39 24.74 23.52 
38.34 39.93 38.93 39.61 
+1.48 +0.71 +1.08 -2.72 

21.50 18.90 18.75 24.10 21.13 25.75 30.10 35.75 39.75 
2.98 3.39 3.20 3.49 3.30 3.28 3.06 2.86 2.69 
9.60 12.15 10.75 12.00 11.65 11.20 10.65 10.05 9.80 
4.72 4.72 4.72 4.91 4.91 4.91 2.48 2.48 2.48 

10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 

.21 .21 .21 .22 .22 .22 .22 .22 .22 
1.12 1.12 1.12 1.12 1.12 1.12 1.14 1.14 1.14 

573 590 599 603 610 613 617 615 612 

Averagc price received hy farniers in Iowi and Illinois. 
eAvcragc prices paid hy anrmers in Iowa ;and Illinois. 

fAssu intes an owner-o)pri tor receiving twice lie farin labor rate. 

gConverted to cents/cwt. fr in cents/mile for ;144,00(0 pound haul. 

IYardage plus commission fees at a midwest terminal market. 

Source: USI)A, Livestock and Meat Situation, April 1975. 
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CHANGES IN HOG PRICES AND PORK PRODUCTION% Cange'
SChange' Hog Prices* 

60 	 Barrows and Gilts at 7 Markets 
Pork Production 
Com'l Per Person 

40 

20 

-20 

..-401 
1963 1965 1967 1969 1971 1975
U.S. Department of Agriculture 

1973 

'Percentage Change fromh Previous Year 
'Barrows and Gilts at 7 Markets 

Figure 4B-1. 

Table 4B-2. Charles Pullin's Estimate of Hog Production Costs, Per Animal 

40 lb. feeder pig $32.00
10 bushels corn a 	

30.00
100 lb. protein 8.00 
Death loss 1.28 
Miscellaneous 3.00 

$74.28
 
aAbout 10 bushels of corn (560 lbs.) were required to bring a f'edcr pig to market weight.
 
Source: Charles Pullin's Farm Records. 

Based on his past experience, Pullin made the assumptions shown in Table 4B-3.
He was quite cei tain of these assumptions in a typical year. But bad weather,
such as 1974's heavy late spring rains and midstunmer drought, could increase 
his production costs and reduce his yields.

Assessing probable market developments for corn and beans was difficult atbest. Due to reduced feed demand, corn prices had declined since their October 
1974 drought-induced highs, although the crop had been 18 percent below theprevious year's and carryover supplies were expected to be minimal. Though ex
ports had continued strong, apprehension existed that they would slow in the
spring and summer of 1975 from declining foreign demand and possible cancella
tions of sales made as a result of panicky overbuying in 1974. Because of these
factors, prospects for short supplies just prior to the 1975 harvest did not neces
sarily mean higher prices between now and then. Cash prices in Chicago were 
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Table 4B-3. Charles Pullin's Assumptions Concerning Corn and Soybean 
Yields and Production Costs 

Cash Production 
Crop Yield per Aere (dollarsperacrea) 

Corn 115-120 bushels 150-160 
Soybeans 45-48 bushels 90-95 

aDid not include charges for depreication of buildings and equipment, nor for Mr. Pullin's
 
own labor and management time.
 
Source: Charles Pullin's F'arn Records.
 

Table 4B-4. Corn Supply and Disappearancea: 1973-1976 

19 75 - 76c 

1973-74 1974-75 b Low tligh 

Acreage 
Planted (millions of acres) 71.7 77.7 76.1 78.9 
Harvested (millions of acres) 61.9 65.2 65.5 67.8 
Yield (bushels per acre) 91.2 71.3 90.0 95.0 

Supply (millions of bushels) 
Carry-in 709 483 300 300 
Production 5647 4651 5895 6440 
Imports I I I I 

Total supply 6357 5135 6196 6741 

Use (millions of bushels) 
Food and Seed 435 445 455 455 
Feed 4196 3440 4100 4300 
Exports 1243 950 1000 1200 

Total use 5874 4835 5555 5955 

Carry-out (millions of bushels) 483 300 641 786 

aDisappearance isequivalent to use, disposition, or (roughly) consumption.bEstimate. 

cEstimates. The low estimate assumes a 2%acreage decrease from the previous year com

bined with low yield. The high estimate assumes a 2%acreage increase and higher yield. 
Source: Doane s Agricultural Report, 18 March 1975. Reproduced with permission. 

expected to stay around their current three dollars per bushel range until indica

tions of the size of the 1975 crop began to develop. 

As the spring wore on, 1975 crop size and prospective demand would become 

increasingly important pricing factors. A well-known private farm tmanagement 

service, reporting that farmers' planting intentions in January 1975 had been 

about the same as in the previous year, predicted that planted acreage would fall 

within 2 percent of the previous year's level. Table 4B-4 shows two 1975 crop 

possibilities based on this prediction-assuming a return to a long-term upward 
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trend in U.S. corn yields, more normal weather than in 1974, and barely ade
quate supplies of seed, fertilizer, and other inputs.5 The expected 5.5 to 5.9
billion bushel crop would permit some recovery in livestock feeding rates andlarge exports, but it might bring cash prices dowt to $2.25 to S2.70 by harvest 
time. 

Like corn prices, soybean prices had declined significantly since the 1974
harvest. Declining levels of" hog production6 and dclining exports due to
deteriorating world economic conditions were the main cause of this slide. Be
cause of these developilewts and contrary it)earlier pr.dictions, a leading farm
management service had lately ibrecast that the soybean carryont' at the endof the current 1974-75 crop year would be somewhat larger than that of 1972
73 despite the fact that the 1074 harvest was smaller than 1972's. Table 413-5 
shows soybcal S1pplV alld C0nsutmption for IN71 through 1975.) The crop in1975 was c,pected to be significantly larger than 1974's. Thus,although stocks
wouid decline to levels approaching historical lows, prices tur beans were not ex
pected to climb again front their cturent S5.25 to S5.75 range unless weather 
were to damage seriously the new crop.

In these circumstances, prices 'or beans in the coming montlis would be
primarily intluenced by the planting intentions ot farmers at current price levels.
It appeared that soybeans and corn were about equally atractive to fartners,"
but a slight acreage increase over 1074 was expected for soybeans.' Based on
current estimates ot exports and crushing reqluirements tor the 1975-70 crop
year- an(l assuming normal weather and vields- it appeared that an acreage in
crease of 2 percent or more would result in carryover of' such size that bean 
prices could be adversely affected (Table 413-6 ). 

Table 48-5. Soybean: Supply and Disappearance: 1971-1975 

1971-72 1972-73 1973-74 1974-75 

Acreage
Planted (millions or acres) 43.5 46.9 57.3 53.8Itarvested inillions of acres) 42.7 45.7 56.4 52.5Yield (bushels per acre) 27.5 27.8 27.8 23.7
 

Supply (millions oftbushels)

Beginning Stocks 99 72 60 172Production 1176 _ 1271 1567 1244
 
Total 
 1275 1343 1627 1416 

Use (millions of bushels)
Crush 721 722 821 770Export 417 479 542 480Feed-seed residual _ 65 82 92 91
 
Total 
 1203 1283 1455 1341 

Carry-out (millions ol bushels) 72 60 172 75 
Source: Doane s Agriculture Report, 17 January 1975. Reproduced with permission. 
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Table 4B-6. Alternative Soybean Supply and Disappearance Forecasts: 
1975-1976 

Assumed acreage increase over 1974-75 5.2% 3.2% 2.0% 
Acreage 

Planted (millions of acres) 56.6 55.5 54.9 
Harvested (millions of acres) 55.2 54.2 53.6 
Yield (bushels per acre) 27.5 27.5 27.5 

Supply (millions ol bushels) 
Beginning Stocks 75 75 75 
Production 1518 1491 1474 

Total 1593 1566 1549 

(a) (b) (a) (b) (a) (b)
 
Use (millions of Ibushels) 

Food and Seed 810 821 810 821 810 821 
Feed 515 542 515 542 515 542 
Exports 91 91 91 91 91 91 

Total 1416 1454 1416 1454 1416 1454
 

Carry-out (millions of bushels) 177 139 150 112 133 95 

aAssumes a5.6% increase over 1974-1975.
 
)Assumes an 8% increase over 1974-75. )isappearancc equivalent to historical highs of
 
1971-1974. 
Source: Doane7 1lrictultturalReport. 17 January 1975. Reproduced with permission. 

Although Mr. Pullin was never sure about the accuracy of his forecasts until 

his crop was finally sold, he felt reasonably confident that the coming crop sea

son would be at least profitable. (See Table 4B-7 for an analysis relating corn 

and soybean prices.) 

Buy or Rent? 
By midsummer, Mr. Pullin had to decide whether to negotiate a new lease for 

his farm or to buy it outright. The decision was difficult to make. Pullin was in 

his mid-fifties and apprehensive about accepting the debt load a large mortgage 

would thrust upon him. Fartn real estate values had climbed rapidly in the last 

few years. and Pullin believed he might have to pay as much as S1 500 per acre. 

Although his assets were substantial enough to permit him to make a sizable 

down payment. the interest rates prevailing on agricultural real estate loans 

(8 percent-9 percent) meant that his fixed payments wvould be high. In the event 

that he chose to sign another lease, he anticipated annual rental payments of at 

least $65 to S70 per acre. 
Mr. Pullin's decision depended heavily on his view of future onmodity 

prices and production costs. These, of course, were impossible to predict with 

certainty. He was acutely aware of the trends that had been affecting farming 



Table 4B-7. Midwest Soybean and Corn Costs and Southern Soybean and Cotton Costs (dollars per acre) 

Soybeans Corn 11 

Seed 
Fertilizer 

Herbicides and other pest control
chemicals 

Machinery (including depreciation,fuel, repairs, etc.) 
Harvesting, drying costs 
Hired labor costs 
Other variable costs 

Total out-of-pocket costs 

Land cost (cash rent or 7 1/2 times
land value) 

Own labor costs 

Total costs per acre 
Expected yields (bushels per acre) 

Cost per bushel 

1974 

8.44 
8.92 

8.32 

20.66 
6.04 
4.29 
4.63 

61.30 

70.44 
10.92 

142.66 
35.00 

4.08 

Percentage 1975 

6 9.94 
6 8.66 

6 10.26 

i5 24.21 
4 7.53 
3 5.79 
3 6.78 

49 73.17 

8 75.71 
100 11.83 

160.71 
39.60 

4.06 

Estimated 

Percentage 

6 
5 

7 

15 
5 
3 
4 

47 

8 
100 

1974 

9.03 

39.23 

9.65 

23.62 
13.39 
4.53 
8.11 

107.56 

70.44 
13.05 

191.05 
118.60 

1.61 

Percentage 

5 

21 

5 

12 
7 
2 
4 

37 

7 
100 

1975 

12.03 

51.48 

11.98 

27.42 
17.12 
5.60 
9.30 

134.93 

75.71 
13.95 

224.59 
121.70 

1.85 

Estimated 

Percentage 

5 

23 

5 

12 
8 
3 
4 

34 

6 
100 

. 

22 

Cb 

Southern Soybean and Cotton Costs 
(dollarsper acre) 

Soybeans Cotton 

Seed 
Fertilizer 

Herbicides and other pest controlchemicals 

1974 
9.22 
8.77 

10.88 

Percentage 1975 
8 10.11 
7 12.31 

9 14.22 

Estimated Estimated 

Percentage 1975 Percentaje
7 8.75 3 
9 24.35 10 

10 27.39 11 



Machinery (including depreciation, 
fuel, repairs, etc.) 

Harvesting, drying costs 
Hired labor costs 
Other variable costs 

Total out-of-pocket costs 
Land cost (cash rent or 7 1/2 times 

land value) 
Own labor costs 

Total costs per acre 

Expected yields (bushels per acre) 

Cost per bushel (or lb.) 

26.43 
6.48 

10.46 
6.75 

78.99 

32.90 
10.50 

122.39 

25.30 

4.84 

22 
5 
9 
5 

65 

27 
8 

100 

31.69 
7.98 

11.99 
7.64 

95.94 

34.10 
10.70 

140.74 

28.20 

4.99 

-3 
6 
8 
5 

68 

24 
8 

100 

79.47 
40.25 
14.15 
10.56 

204.92 

34.10 
10.70 

249.72 

60.00 

.42 

32 
16 
6 
4 

82 

14 
4 

100 " 

Source: Soybean Digeist (various issues 1974 and 1975). Cb 

CI) 

Cb 

Q 

C/b 
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Beans Corn Hogs 
I-) Va'iable I-) Variable I-) VariableCosts Costs Costs 

,+) Market Price (+)Market Price (+) Market Price 

Contribution Contriution Contribution 

I-) Fixed Costs 

Net Income Before Tax 

(- Taxes 

(1Government Payments" 

Net Farm Income 

alWhen available. 

Figure 4B-2. Relationship Between Land Values and Farm Income for a 
Typical Midwestern Farmer 

and farm prices in the recent past, however, and felt that they would continue to 
have significant influence on farm costs and commodity prices. Most obvious 
was the continuing growth of capital intensity in U.S. fartning. It increased fixed 
costs and stimulated farters to enlarge their farins to spread their fixed costs 
over a larger production volume. Consequently, farms were declining in number 
but increasing in size. As a result, a stuall number of large farms had cotme to 
account for a disproportionate share of cash receipts and net income. Despite
this trend, Mr. Pullin felt that his own farm and others like it could con tinuIe to 
compete with larger units as long as lie could withdraw fifty dollars to sixty 
dollars per acre per year frotn the operation for his own use. 

International developments and their effects were also importait but just as 
difficult to predict. In the early 19 70s, increasing world food demands due to 
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population and income growth had at least tetmporarily outstripped food pro
duction and put great pressure on the productive capacity of U.S. agribusiness. 
At the same time, liquidation of large U.S. grain reserves in 1972 and 1973 left 
the world with a short supply and a volatile price situation. Recently higher 
prices had yielded crop farmers higher incomes. Iligher incotnes and government 
encontragemeni t to increase production led U.S. farmers to bring as tmuch land 
as possible into cultivation in 1074. [lglier farn prices and incotmes were re
flected in Itiglher Land values. But it was not clear row long these circumstances 
would last. 

Intile1960s and early seventies. Mr. Pullin had been able to Count on coim
ruodity price-support programs as a Irarket of last resort if denrand for Iris corn 
was weak. Commodity prices were relativelv lw and stable during those years, 
but at least lie was reasOnably assured of covering his plroduction costs and of 
earning a decent suMnoi which to live. With the goverinent's announced inten
tion of ending price-support programs, however , and with existing support rates 
well below production costs, tle future eild More UncertaitlV for hiim than it 
had previously. The 'buy or rent decision was, therefore- a difficult one to 
evaluate, particularly in view of tire relations between land values and income 
from farming portrayed inFigure 4B-2. 

NOTES 

I.Pullin could not take his machinery into tilefields until the ground was 
dry enough to support its weight. leavy winter snows, a late thaw, heavy spring 
rains, or a comnbination of all three had occasionally prevented his beginning 
ficld work until late April. 

2. Pullin could haul it himself or have the elevator do it. for which there was 
a charge of thiree to four cents per busthel. 

3. "[ile iarket offered a premium for soybeans graded -- I" that, among 
other qualities, had a moisture content below 13 percent. 

4. The Corn Belt was tire le:,dirg rtog-raising area in tIe United States. 
5. Te 1)74 seed coin crop had been severely damaged by drought. Seed 

supplies and quality were expected to be below average. 'Fie fertilizer industry 
had been straining to meet donestic and foreign deiand since iiid-1973, and 
some shortages were anticipa ted. 

6. Soybean iieal was ordinarily used as the source of protein inlliog produnc
tion. See, for example, the "Protein Supplerient" line in [able 413-1. 

7. The supply remaining fron the previous harvest. 
S. Many farmers einployed a "rule of thuinLb'" illchoosing between planting 

corn or soybeans. Tlhy would ordinarily plant corn unless tileprice of beans per 
bushel was 2.5 ties or riore the price of corn. This factor was based on analysis 
of historical prodoructioni costs and yields of corn and beans. 

9. Soybeans were somewhat less risky to grow than corn and required some
wltat less labor. 
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APPENDIX C 
INDiANA FARM BUREAU COOPERATIVE 
ASSOCIATION, INC. (B)* 

Early in 1975, the top management of the Indiana Farm Bureau Cooperative 
Association (IFBCA) was assessing the corn procurement and marketing efforts 
it was making on behalf of its member cooperatives. IFBCA purchased corn and 
other grains from county cooperatives and farmers in Indiana. Corn thus pro
cured was converted into feed in IFBCA's own mills, sold domestically to other 
feed millers, or exported. The association's grain marketing activities were 
heavily oriented toward the export market. Coop grain sales had increased ra
pidly in the last few years, primarily due to large foreign purchases. Senior man
agers wished to assure themselves that the association's strategy with respect to 
grain procurement, processing, and marketing was successful in making farm 
supplies available to Indiana farmers at the lowest possible cost and marketing 
their production at the highest possible price. 

The Background of IFBCA 
The Indiana Farm Bureau Cooperative Association, Inc. was a federation of 

all the state's county-cooperatives. The local cooperatives, seventy-seven in num
ber, accomplished purchasing and marketing tasks for over 100,000 member 
farmers. Compared to other farmer cooperatives, IFBCA was of moderate size: 
its 1974 sales totaled $633 million, and its net worth was $60 million. (Tables 
4C-1 through 4C-3 list detailed financial information.) It was involved in much 
of the off-farm business of Indiana farmers and engaged in procurement, manu
facturing, financial, and research activities. 

IFBCA was organized in 1927 to improve the economic standing of Indiana 
farmers by helping them market their products and by furnishing them low-cost 
farm supplies and services. In its early years, the association promoted develop
ment of local cooperatives and a state wholesaling cooperative. It built up its 
capital base by paying out 25 percent of its earnings to members in the form of 
stock.' Initially, IFBCA suffered boycotts and other harassment by the manu
facturing firms from which it purchased supplies for its members. Consequently, 
it undertook manufacturing activities of its own. Its first effort was a fertilizer 
plant, which was so successful that IFBCA's board subsequently approved a 
variety of agriculturally related activities. In 1975 the association was producing 
fertilizer, seeds, feed, and petroleum products while breeding and hatching egg

*This case was prepared by Richard C.McGinity, Research Associate, under the super
vision of Professor R.A. Goldberg, as a basis for c!ass discussion rather than to illustrate 
either effective or ineffective handling of an administrative situation. 

Copyright © 1975 by the President and Fellows of Harvard College
Distributed by the Intercollegiate Case Clearing House, Soldiers Field, Boston, Mass. 

02163. All rights reserved to the contributors. Printed in the U.S.A. 



Table4C-1. Indiana Farm Bureau Cooperation Association, Inc. (B): Balance Sheets, 1970-1974 (years ending December 31) 

Assets 
Current assets

Cash 

Receivables 

Inventories 

Othcr current assets 


Total current assets 

Other assetsNotes and contracts receivable 

Investments in other cooperatives 

Deferred charges 


Total other assets 

Property, plant, and equipment
Land and improvements 
Buildings and other facilities 
Storage, pipeline and gathering systems 
Machinery and equipment 
Construction in progress 
Less accumulated depreciation 

Net property, plant, and equipment 

Total assets 

Liabilities 

Current liabilities
Notes payable 

Current portion of long-term debt 

Accounts payable 


1970 

S 913.902 
13,172,588 
12,882,437 

581,261 

67,550,188 

1,390,194 

5,949,485 
106,187 

7,445,866 

1,791,696 
31,468,024 
3,259,285 

21,093,389 
373,766 

(28,222,389) 

29,763,771 

104,759,828 

2•"' ,000 
1,772,300 

10,115,219 

1971 

392,362 
12,862,907 
52,843,072 

645,298 

66,743,639 

1,284,018 

5,883,361 
169,162 

7,336,541 

1,826,722 
32,670,643 

3,244,000 
21,909,744 

96,217 
(30,768,834) 

28,978,492 

103,058,668 

19,653,257 
2,193,900 

14,719,232 

1972 

1,458,536 
24,700,846 
65,808,617 

634,379 

92.602,378 

1,323,237 

6,435,300 
283.732 

8,042,269 

6,784,004 
25,581,525 
3,236,685 

25,091,088 
503,655 

(33.'346,894) 

28,150,063 

128,794,710 

36,048,000 
1,605,100 

18,627,537 

1973 

1,100,101 
37,635,055 
74,876,785 

730,966 

114,342,907 

1,135,934 

7,572,544 
592,453 

9,300,931 

6,777,659 
26,142,908 
3,266,658 

25,023,669 
1,516,307 

(35,031,725) 

27,695,476 

151,339,314 

28,763,000 
1,652,500 

37,686,205 

1974 

1,260,960 
52,532,571 

122,584,909 
761,145 

177,139,585 

394,646 

11,414,098 
698,811 

12,507,555 

6,903,065 
26,761,797 

3,315,618 
26,852,841 
9,423,947 

(37,583,399) 

35,673,869 

225,321,009 

84,538,00) 
2,482,5(0 

53,385,277 

(continued) 
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Table 4C-1. continued 

1970 1971 1972 1973 1974 2 

Accrued expenses and losses on
 
open grain contracts S 1.995,699 2,326,613 
 8,482,577 2.1-0,342Federal income taxes 3,510,854 g143,087 372,021 - 1,232,556 1,223,942 I 

Total current liabilities 39,378,296 39,268,056 64,763,214 7,5.-'.603 145,140,573 2 
Long-term debt, less current portion 17,769,932 16,021,645 14,543,602 14,040.500 19,183,000 
Shareholders' and patrc ns' equities 

Capital stocka Cb 
37,274,900 37,494,700 37,859,000 39,401,200 41,990,200Patrons' equitiesb 10,336,700 10,271,267 11,628,894 15,027,543 18,925,316 -"Total stockholders' ant, patrons' 

equities 47,611,600 47,765,967 49,487,894 54,428,743 60,915,516 ¢C 
Total liabilities 104,759,828 103,058,668 128,794,710 151,339,314 225,321,009 % 

Common stock. IFBCA's common stock is a revolving fund, with new stock representing the noncash portion of patronage dividends and tile LIoldest outstanding stock being redeemed at par at the option of the board of directors. 
bRetained earnings which have not been allocated to patrons as qualified patronage refunds. Earnings so retained are subject to ordinary incometaxes. A policy of retaining 10% of earnings before taxes to build permanent capital was started in 1957. 
Source: IFBCA. 



Table 4C-2. Indiana Farm Bureau Cooperative Association, Inc. (B): 

1970 1971 

Net Sales (Supply and Marketing) S 256,601,869 279,527,914 
Costs and Expenses

Cost of Products Purchased and Marketed 
Procurement and Distribution Expense (net) 
General and Corporate Expense (net) 

Property Tax 

Other State and Local Taxes 


Total Costs and Expenses 258,991,569 284,102,398 
Savings From Operations (2,389,700) (4,574,484) 
Other Income 5,906,326 7,779,186 
Interest Expense (net)' 

Savings Before Federal Income Taxes 3,516,626 3,204,702Federal Income Taxes 114,000 538,500 

Net Savings 3,402,626 2,666,202 

Depreciation (Primarily Straight Line) 2,602,597 2,918,287 
Included Above in Costs and Expenses 

aFor years 1970 and 1971, included in total costs and expenses. 

Source: IFBCA. 

Consolidated Statements of Savings, 

1972 

317,602,047 

295,586,923 
9,552,912 
5,037,475 
1,099,552 

860,278 

312,137,140 

5,464,907 

210,112 
(1,258,713) 
4,416,306 

436,000 

3,980,306 

3,041,057 

1973 

523,358,462 

493,307,741 
11,387,931 
5,677,472 

905,105 
1,138,185 

512,416,434 

10,942,028 

432,785 
(2,181,601) 
9,193,212 
1,475,000 

7,718,212 

3,073,411 

1970-1974 

1974 
b 

633,486,481 -

594,109,475 
14,007,048 
6,910,711 

994,355 
1,455,754 

617,477,343 

16,009,138 

117,303 
(2,768,974) 
13,357,467 
2,400,000 

" 
E 
" 
" 

r 

. 

P 
3 

10,957,467 0 

3,228,000 

Cb 



Table 4C-3. Indiana Farm Bureau Cooperative Association, Inc. (B): Consolidated Statements of Changes in Financial 
Position, 1970-1974 (in U.S. dollars) 

1970 1971 1972 1973 1974 

Funds Provided 
Net savings exclusive of extraordinary

credit 

Charges (credits) not involving funds 
Depreciation, depletion, and amortiza

tion 
Loss: disposal of assets 
Patronage refunds received in equities 
Additions to deferred income 
Amortization of deferred charges 

3,402,626 

2,616,128 
118,720 

(210,117). 
218,555 
20,712 

2,602,702 

2,928,118 
187,037 

(789,268) 
328,828 

18,775 

3,980,306 

3,070,151 
112,318 

(791,701) 
-
-

7,718,212 

3,177,007 
-

(1,303,135) 

10,957,467 

3,332,730 

(3,463,861) 

-

C" 

Funds provided from operations,
exclusive of extraordinary credit 

Extraordinary credit 
6,166,561 

-
5,276,192 

63,500 
6,371,074 

-
9,592,084 10,826,336 

-

Cb 

b0 
Proceeds from disposal of assets 
Proceeds from redemption of investments 

in other cooperatives 
Additions to long-term debt 
Issuance of preferred stock 
Payments received on long-term notesand contracts receivable 
Other, net 
Decrease in working capital 

430,616 

549,946 
6,930,000 

40,600 

-
16,682 
-

326,854 

1,003,143 
398,500 

-

-
116,518 
696,312 

236,118 

415,812 
350,000 

_ 

479,398 
-
-

155,765 

403,194 
1,249,000 

_ 

465,324 
4,386 
_ 

291,353 

220,269 
7,660,000 

-

1,090,703 
51,114 

" 

: 

14,134,438 7,881,019 7,852,402 11,869,753 20,139,775 
Funds Applied 

Additions to property, plant, and
equipment 

Additions to long-term notes and 
contracts receivable 

5,571,598 

595,437 

2,512,180 

96,783 

2,366,942 

224,742 

2,774,589 

278,021 

11,457,807 

349,415 



Notes and contracts receivable trans
ferred to long term 


Additions to investments in other 
cooperatives 


Additions to other assets 

Reduction of long-term debt 

Redemption of stock 

Dividends paid on preferred stock 

Patronage refunds payable in cash 

Other, net 

Increase in working capital 


Increases (Decreases) in Working Capital
Cash 
Receivables 
Inventories 
Other current assets 
Notes payable 
Current portion of long-term debt 
Advance payments received from patrons 
Accounts payable 
Accrued expenses 
Federal income taxes 

Source: IFBCA Annual Reports. 

110,225 
-

1,971,300 
2,284,200 

141,656 
651,548 
196,859 

2,611,615 

14,134,438 

65,041 
(3,068,169) 
19,438,396 

(24,352) 
(16,254,000) 

104,100 
-

2,522,631 
(144,453) 

(27,579) 

2,611,615 

150,523 
-

2,203,400 
2,066,700 

109,140 
471,398 
270,895 

-

7,881,019 

(521,540) 
(309,681) 
(39,366) 
64,035 

5,704,743 
(421,600) 

(4,604,013) 
(330,953) 
(237,937) 

(696,312) 

488,000 

176,085 
126,758 

1,622,100 
1,500,065 

86,363 
684,533 

4,290 
572,524 

7,852,402 

1,066,174 
11,837,939 
7,039,014 

(10,919) 
(16,391,743) 

588,800 
-

(3,726,747) 
(202,018) 
372,024 

572,524 

237,303 
415,703 

1,670,500 
1,178,000 

77,703 
1,487,759 

37,050 
3,713,125 

11,869,753 

(358,435) 
12,934,209 
4,073,462 

96,587 
7,285,000 

(47,400) 
5,680,000) 

(13,198,668) 
70,926 

(1,282,556) 

3,713,125 

597,692 
302,141 

2,517,500 
1,900,400 

-

D 
C 

67,320 
2,493,526 

6,981 
446,723 

: 

20,139,775 

160,859 
14,897,516 
58,964,139 

30,179 
(55,775,000) 

(830,000) 
2,281,836 

(17,980,908) 
(1,360,512) 

58,614 

:. 
t" 
Cb 

C 

446,723 -

C., 
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laying chickens, operating grain export terminal facilities, and providing credit to 
members. At one point n its history it mnufactured light farm nvmchinery. 

IILBCA acted as both a supplier and a c,tomer to the farmer members of its 
associated cooperatives. It provided them with fertilizer, fuel, seed, and other 
inputs at lower costs than retail while ofitring alloptional market service for 
their production. In its buying aoi s !!hng activities, IFEBiCA set prices at about 
the same level as leading competitors. Local associations had their own pricing 
policies, but usually they represented a similar attempt to price with leading 
competitors illtheir areas. It was believed that most farmers based their decisions 
about purchasing supplies or marketing their products on the price and service 
cou inations available at ti,, niomen,'. 

To perforn these functions IFBCA was organized into five functional depart
nients: plant food, petroleum, livestock and feed, grain marketing, and building 
Supplies. Each of these depaartments was a profit center. IFBCA was also a 
member of large cooperative consortiums involved in fertilizer production, 
energy development, and bartering. CE- Industries, a joint venture of I1-1CA and 
other regional cooperatives througlout the United States, was a producer of 
nitrogen and phosphate and an importer of' potash for use in fertilizer. I:13CA 
was also a mellber of tihe International Energy Cooperative (1IC), forimed in 
1974 by eighteen regional Cooperatives that supplied over 30 percent of the 
petroleum products used by U.S. farmers Throtgh IEiC, the association was in,
volved in oil exploration in Egypt and production in (Guatemala. IEIBCA had 
been a member ot a regional grain exporting cooperative, but had withdrawn 
When it developed its own port terminal facilities. Figure 4C-I shows a simpli
fied diagram of IIEB'CA's grain opcations. 

IFBCA's operating strategy was based on the i','ds of its farmer members and 
defined by the efforts it ma:.de to satisfy them. uae of its continuing efforts was 
to coordinate tie productionl alld marketing of commodities produced by its 
members. Such coordination not onlV resulted in more stable prices for the 
farmer, bolt also produced signiticant economies. Management believed that if it 
failed to develop innovative coordinating techniques, nonfarmn organizations 
would do so and their ecolnomic benefits would accrue at a different point in the 
commodity system. 

Evolution of IFBCA's Grain Marketing 
The cooperative had not been ilvlolved in grain marketing at its birth. Inde

pendently of IF3CA. which had been performing primarily lrocurement fntc
tions following its establishmnent in 1027, the farlers of Indiana established the 
Indiana Grain Cooperative in l1038. The new cooperative was organized speci
fically to market the grain produced in Indiana. It had begun Operations with 
about S50.000 in working capital and 500,000 bushels of leased elevat or space 
in Indianapolis with loan assistance from the newly organized Baik ol'Coopera
tives. The facility had a capacity of I million bushels and a I,000-bushels/hour 
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Figure 4C-1. Indiana Farm Bureau Cooperative Association: Flow of Grain 
and Feed in the Indiana Farm Bureau Cooperative System 

drier. Sonic commercial buyers were initially reluctant to buy from tile coopera
tives, but it handled 8 million bushels of grain by the end of' 1938. Between 
1940 and 1950, additional capacity was added at Indianapolis and another 
facility purchased in Louisville, Kentucky, to serve the needs of sot'theastern 
Indiana. In January of 1950, because (lie membership in both organizations was 
essentially the same and opportunities existedI for economies in management and 
operations, Indiana Grain was merged into IFB3CA. 

Following thle merger, grain storage arid handling capacity grew even niore 
rapidly. Ini 1950, 1million bushels of capacity were added to thle Louisville facil
ity. Ini 1957, 2.8 million bushels of capacity with niodern ancillary facilities were 
added at Indianapolis. In 1965. a 3.8-million-bushel addition was cnictdat 
lndianapoL , bringing thle total capacity of that facility to 9 niillion bushels. Ini 
1966, the association bought a 500,000-bushiel elevator in Priniceli, Indiana, to 
serve the needs of farmers in the southwestern part of the state. 
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In 1965, IFBCA made its first effort to export grain directly when it rented 
1.5 million bushels of elevator space in Baltimore and leased 25 high-volume 
hopper cars for hauling grain directly from Indianapolis to the facility. It ex
panded this effort further in 1967 when it signed a long-term lease on a 6.75
inillion-bushel tenuinal facility in Chicago. About the same time, after it per
suaded the Pennsylvania Railroad to employ unit trains in hauling the coopera
tive's grain from Indianapolis to Chicago and Baltimore, it leased 100 large 

-hopper cars for his purpose. Later, in 1970, IFI3(A purchased a 4-million
bushel terminal at Baltimore. rented 25 additional hopper cars, and terminated 
the lease on its first Baltimore handling and storage facility. 

IFBCA improved its grain gathering capability in 1970 when it completed 
construction of a 3.25-million-buslel elevator equipped to load unit trains. 
This facility was constructed at Dunkirk, in northeastern Indiana. where mod
ern high-volune elevator facilities had been lacking and wherc grain growing was 
less important than in other areas of the state. Its conipletion stimtulated local 
grain production and preempted an oplportunity for comnpeting grain buyers to 
absorb the production of soie IFBCA member cooperatives in the area. In 1973 
the cooperative comlpleted a 4-million-bushel facility at Logansport, in north
western Indiana. The new elevator was intended to help relieve harvest conges
tion at the smaller elevators owned by nearby county cooperative associations. 
It was also equipped to load unit trains. To handle the increased volume of grain 
it was shipping, IFIBCA in 1974 increased the number of rail cars it had under 
lease to 525. As a result of its recent growth, IFBCA controlled about 40 per
cent of the terminal elevator capacity in Indiana. Its member associations ac
counted for about 20 percent of the state's countrv elevator capacity. 

With the expansion of its grain handling and storage facilities, IF13CA became 
a major force in marketing Indiana grain. Figure 4C-2 shows how the Indiana 
farmer's disposal of his grain has changed over time. Table 4C-4 breaks the vol
ume of grain handled by the grain division into export and domestic sales for 
recent years. Table 4C-5 shows the volume of exports handled through each of 
IFBCA's export terminals for these sane years. 

Country, Subterminal, and Terminal Elevators 
IFBCA's expansion of its grain merchandising efforts rellected important 

changes occurring in corn harvesting and logistics dutring the 1960s. Rapidly 
growing grain production, earlier and shorter harvest periods brought about by 
more efficient harvesting equipment, and higher moisture content of grain all 
brought about a need for faster grain-drying and handling equipm1ent and for 
larger grain-storage capacity on and off the farm. These developments also 
brought about increased hiarvest-time demand by farmers and elevator operators 
for rapid transportation to export and processing points. Railroads, tilemain 
movers of grain in the United States, slowly applied the unit-train techniques 
after considerable pressure from grain handlers and merchants. Gradually seeing 
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Table 4C-4. Indiana Farm Bureau Cooperative Association, Inc. (B): Grain Division Salesa 1970-1974 (millions of bushels) 

Year 1970 1971 1972 1973 1974 
Commodity Domestic Export Domestic Export Domestic Export Domestic Export Domestic Export . 

Wheat 
Corn 

3.1 
36.4 

1.9 
17.7 

5.8 
35.1 

1.5 
11.7 

2.3 
32.9 

6.1 
30.8 

3.9 
36.6 

3.5 
38.0 

3.5 
22.7 

6.1 
36.7 

Cb 

Soy Beans 
Other 

17.6 
0 

14.4 
0 

19.4 
0 

14.6 
0 

13.0 
0 

18.6 
0 

11.4 
.8 

23.5 
0 

13.2 
0 

17.5 
.4 

Total 57.3 34.0 60.3 27.8 48.1 55.4 52.7 65.1 39.4 60.7 

aRecorded as sales in the year indicated, though not necessarily handled physically in that year.
Source: IFBCA. 

Cb 

t 
Cb. 

C 
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71% -59% 41%3% 
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Figure 4C-2. Indiana Corn Production and On-Farm Usage: 1950-1974 (mil
lions of bushels) 

the potential for higher volume and fuller use of capacity, the railroads evolved a 
freight-rate structure for grain that generally became predicated on use of large 
covered hopper cars in multiple lots. This rate structure did not include provi
sion for storing or milling in transit, stops for inspection, indirect routing, and 
conventional time allowances for loading and unloading that had been common 
in the past. 

Preferential hauling rates for large-volume shipments had serious conse
quences for all operators of grain-drying and storage facilities, but especially for 
the many smaller ones with less than a 50,000-bushel capacity. Through the 
I960s it was common practice for these "country elevators" to ship a single 50
ton car to a specific destination with intermediate stops for storage or milling in 
transit. By early 1975, freight rates were discriminating against this practice, 
favoring shipment of up to one hundred 100-ton covered hopper cars from a 
single origin to a single destination without intermediate stops. Railroad manage
ment was increasingly committed to moving grain in large volumes and on 
established schedules from grain elevators or to feed mills located on a main line. 
Thus, developing grain logistics were working against smaller country elevators 
that could not ship huge quantities of grain. 

As a result, small country elevators were declining in number in Indiana and 
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Table 4C-5. Indiana [arm Bureau Cooperative Association, Inc. (B): Grain 
Division Exports by Terminal and Commodity, (millions of1 9 7 0 -1 9 7 4 a 
bushels) 

Year/ 
Commodit' 

1970 
Wheat 
Corn 
Beans 
Grains Shipped for Others 

Total for Year 

1971 
Wheat 
Corn 
Beans 
Grains Shipped for Others 

Total for Year 

1972 
Wheat 
Cort 
Beans 
Grains Shipped for Others 

Total for Year 

1973 
Wheat 

Corn 
Beans 
Grains Shipped for Others 

Total for Year 

1974 
Wheat 
Corn 
Beans 
Grains Shipped for Others 

Total for Year 

Baltimore 

5.7 
2.5 
1.2 

9.4 

1.1 
5.7 
1.4 
3.9 

12.1 

4.7 
19.2 
11.9 

2.4 

38.2 

1.9 
25.0 
13.5 

1.1 

41.5 

6.1 
27.8 
13.5 

47.4 

Facility 
Chicago 
(IFBCA) 

1.9 
12.1 
11.9 

3.7 

29.6 

0.4 
6,r 

3.2 

2.1 

16.7 

1.3 
10.9 

6.1 
4.1 

22.4 

0.9 
9.3 

10.0 
3.6 

23.7 

-
8.9 
4.0 


.4 


13.3 

Non-IF!BCA 
Facilities Total 

0.2 2.1 
0.4 18.2 
1.0 15.4 
- 4.9 

1.6 40.6 

0.7 1.6 
0.9 12.6 
7.9 17.5 
- 6.0 

8.9 37.7 

- 6.0 
0.6 30.7 
0.6 18.6 
- 6.5 

1.2 61.8 

- 2.8 
3.8 38.1 
- 23.5 
- 4.7 

3.8 69.1 

- 6.1 
- 36.7 
- 17.5 
- .4 

- 60.7 

a13ushels physically handled in year inlicated. 

Source: 1I:BCA. 

other grain-producing areas. Those remaining were generally located in heavy 
grain-originating areas or on main railroad lines and were large enough to handle 
multiple car shipments. Simultaneously, higher capacity "subterminal" elevators 
(500,000-bushel capacity and larger) were being constructed in the country on 
main railroad lines. They gathered grain from a wide area (offen by truck),' and 
were able to bypass country elevators. 

As it expanded its grain-handling facilities, IFBCA had employed subter
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Table 4C-6. Indiana Farm Bureau Cooperative Association, Inc. (B): Es
timated Investment and Return for New Logansport Elevator (Completion: 
mid-1975) 

TotalCost 

5 million Bushel Elevator S 6,000,000. 
EstimatedGross Income p 

Long-Term Basis Improvement 4.5 million bushels 
04 20V bushel $ 900,000. 

Thruput Margin-3 turns - 15 million bushels 
(115¢ bushel 750,000. 

1,650,000. 
EstimatedExpenses
Employee Costs 130,000. 
Depreciation 278,085. 
Power 42,600. 
Property Taxes 71,000. 
Insurance 30,000. 
Repairs and Maintenanc. 9,000. 
Supplies 7,000. 
Miscellaneous 7,500. 

Total Expenses 575,185. 
Gross Income-Before Interest 1,074,815. 

Capitalin Use 
Fixed Assets 6,000,000. 
Inventory 4.5 million bushels 610$3.00 per 

bushel fnr 7 months. 7,875,000. 

$13,875,000.
Return on Average Capital in Use .0775 
Rate of Return on Fixed Assets .1791 

aDoes not include any overall marketing opportunities of the Grain Division. 

Source: IFBCA. 

minals. Each of' its new facilities or additions were constructed to receive, dry, 
store, and load-out large volumes of grain as efficiently as possible. Management 
felt that maintaining modern, efficient facilities was critical if IFBCA was to 
remain competitive with private grain dealers. The financial burdcni of stch an 
effort was significant, however. For instance, IFBCA's new 5-million-bushel 
elevator at Logansport involved an investment of S6 million in fixed assets and 
an additional S7.9 million in inventory (Table 4C-6). Adding capacity at estab
lished locations was somewhat less costly (Table 4C-7). 

Grain Buying, Pricing, and Marketing 
IFBCA purchased grain through its member associations. Corn thus purchased 

might be handled physically by the country cooperative, or it might be :rucked 
directly from the farmer to one of IFBCA's grain terminals. In either case, the 
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Table 4C-7. Indiana Farm Bureau Cooperative Association, Inc. (B): Esti
mated Investment and Returns for Additional Steel Storage Capacity at 
Gateway and Redkey Elevators (Completion: mid-1975) 

Gateway 1,050,000 busles $ 850,000.
Redkey 2,100,000 bushels 1,473,000. 

3,150,000 bushels 2,323,000. $2,323,000. 
EstimatedGross Income a 
Long Term Basis Imnprovement 20V per bushel
 

2,835,000 bushel 
 $ 567,000.
 
Thruput Margin-2 turns 615V per bushel
 

6.3 million bushels 315,000. 

882,000. 
I'stimatedExpenses 
Employee Costs 0.
Depreciation 129,050.
Power 18,500.
Property Taxes 38,600. 
Insurance 
 15,265.

Repairs and Maintenance 6,000.
Supplies 3,000. 

210,415. 

Total Expenses
Gross Income-Before Interest 671,585 

Capitalin Use 
Fixed Assets $2,323,000.

Inventory 2,835,000 bushels 0 $3.00 per


bushel for 7 months 
 4,961,250. 

$7,284,250.Return on Average Capital ii Use .0922
 
Rate of Return on Fixed Assets .2891
 

'Docs not include any overall marketing opportunities of the Grain Division.
 
Source: IIBCA.
 

country association was considered to have originated the shipment and there. 
fore received a margin. Throu~gh the country associations, IFBCA published a 
daily list of prices offered to the farier for corti and other grains. Prices were 
based on closing Chicago futures prices plus discounts or premiums for quality
differentials, delivery date, and delivery point. Prices quoted were fixed until the 
futures market opened the following day. While the markets were open, IFBCA's 
offering prices reflected market fluctuations. 

A farmer interested in selling grain would contact the elevator manager at the 
country coop and reqtIest a quote. The elevator manager would, in turn, contact 
the grain marketing division in Indianapolis and determine the prevailing quota
tion. lie would relay this inform:tion to the fartuer, who would ordinarily 
compare it to offers from competir.g grain buyers. If the farmer accepted the 
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cooperative's ofter, he would so notify his local association and arrange for ship 
rient, lie might truck it himself to his country association's elevator or to ar 

IFBCA subterminal nearby, or the cooperative night arrange to pick up. 
The farmer could determine the price of his grain in one of two ways. iIC 

could accept outright the price offered him by the cooperative and receive pay. 
mrit a few days follow\'inig delivery of his grain to an elevator. Or he could 
choose the "deferrel pricing" lethod, in which case title to the grain was trans. 
ferred to the cooperative at the time of delivery but the farimer delayed pricing 
his grain until the tinIe lie chose. This selling arrangement, called a basis con
tract, specified that grain wo Uld be paid for at a certain prenliLmI or discount 
(i.e., basis) from tIre Chicago futtures price. The contract specified the fu turres 
option riroritlh that would be used aid the basis. The frirner could then select 
any day to price his grain throiughout the riarketiig period N.pecified in tile coll
tract. About 3.3 percent of the grain purcased by IFIBCA was handled tnder 
such deferred pricing arrangements. 

IFBCA circulated its net long or short position in each grain daily anid oiain
taled suci positions fullyihed ged. L0,g positions consisted of grairn actually 
owned plus commiti erts to bury or to take delivery. The short positions cot,
sisted of commitments to sell 0r to deliver. These positions were netted against
 
each other to deterirriric net positions, long ot short, for each grain.
 

Whenever possible, IFBCA sought to export tire grain it handled to grain
 
deficit areas. 
 In 1 72. a 3 percent decline in world food prodtctioi had caused a
 
dralalic increase in world denraird for [.S. grain and a 250 percenl increase ini
 
American grain prices. Able lo expotrt about 
 half its grain ptrrchased, IF3CA 
benefited sigrrificarnly ir111 this situnation. Longer-term foreign grain deriiarid 
was expected to be heavy, alflhough much t this demand would be concentrated 
in regiris irid countries whose ability to pay W\vs limited. Nonetheless, IFCA 
managellent believed that soMe price o, itiarkerijig iireclranisms would be 
evolved to enable poorer counitries to buy U.S. grain. In the corning year the 
volurire of grai wsexport v,,s expected to declie. Record-breakirio corn, wheat. 
arid soybean crops were expected in thie [Triited tates, and crop coniditiorIs else
where in tlre world were proriiising. 

IFBI3CA was begilning to coiipele with large grai1-i radinil firrs arid sortie 
other large cooperatives as it integrated forward into grain exporting. Ill tie late 
I 9 60s, six irajor exportig firrms operated abhot half ot all tie terrmirral eleva.tors 
arid storage capacity at tie twelve leading ITable 4C-8) grain export ports. 
Cooperatives had historically handled suibstanti :ramnoiunts o grain al point of 
first sale dire to tire ru[iirber of"cOMntry elevators they ov,'red, burt they ',vIed 
oilly about 10 percent to 15 percent ot port elevators alid storage capacity. It 
was estimated within tie indusliv that tire six hIi est tradirig firiiis riltirriately 
handled as niirnch as 80 percent of U.S. grain exports, though this percelitage was 
believed to be declinirng gradually. 

lIFBCA ntidertook its forward iritegLaItion into rail arid terririna operations in 
art effort to reduce Its logistical deperidetice on the large trading firris, to obtain 



Table 4C-8. Port Grain Elevators and Capacity by Ownership, Selected Ports: January (number of elevators and19 6 8 a 
capacity b ) 

MajorExporters Cooperative Other Total 

Major Elevator
Capacity Capacity Capacity Capacity Capacityas

A'o. of (million) vo. of (million No. of (million No. of (million Percentageof :Port Elevators bushels) Elevators bushels) Elevators bushels) Elevators bushels) Total Capacity C 

Lakes 0: 
Chicago 7 49.6 1 6.8 5 8.0 13 64.4 77 9Duluth-Superior 6 39.5 2 17.7 4 15.3 12 72.5 54
Toledo 2 8.2 1 1.5 4 17.1 7 26.8 31 

A tlantic 
Philadelphia - . 2 5.0 2 5.0 0
Baltimore 2 8.9 1 4.0  - 3 12.9 69
Norfolk 2 9.6 -  - 2 9.6 1G0 

Gulf 
Mississippi River 4 26.2 C 1 7.7 5 33.9 77East Gulf 1 3.0 - - 1 2.7 2 5.7 53 .North Texas Gulf 5 15.9 - - 9 44.5 14 60.4 26 

Pacific Cb 
Columbia River 5 24.7 7 4.1 1 1.2 13 30.0 82
 
Puget Sound 2 11.1 
 - - 1 2.6 3 13.7 81San F'rancisco, Oak-

a
land and Stockton -  - 5 15.0 5 15.0 0 

Total, Selected Ports 36 196.7 12 34.1 33 119.1 81 349.9 
Percentage of Elevators 44% 15% 41% 100% 
Percentage of Capacity 56% 10% 34% 100% C" 

aIncludes some capacity which may not actually be on the waterfront but is in the immediate vicinity of the port. 
blncludes some facilities owned by the port authority and leased to major exporters. 
cA new cooperative elevator with 5 million bushels capacity was placed in operation after January 1968. 
Source: USDA, ASCS Approved Warehouse Lists; various state feed and grain dealer directories; Custom Home C:'de 1968, Budd Publication, ,New York, 1968: and Seaway M.4aritine Director' 1965. The Fourth Seacoast Publishing Co., Inc., Detroit, 1965, as presented in Grain ExportIndustry Organizationin the United States, Researrh Progress Report 390, August 1971, Agricultural Experiment Station, Purdue University. 
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tile capability of loading-out ocean cargoes, and to earn the margins on such 
operations for its member cooperatives. IFILCA's largest customer was a Cana
dian firm that purchased over 20 percent of the association's annual volume. All 
of the purchases were for overseas export. Major grain-trading firms bought 
another 30 percent of IFBCA's volume, most of it for export as well. Over 150 
customers, primarily feed millers and distillers in the Southeast, purchased the 
remainder. IFBCA management acknowledged its heavy reliance on its Canadian 
customer, but felt that use of this channel enabled it to reduce its dependence 
on the large grain-trading firms. 

Feed Milling and Marketing 
Feed procurement was one of the first activities undertaken by the organiza

tion tha; evolved into IFBCA. A feed department was organized in 1922. Its 
initial effort was a formtla program based on the experiments of agricultural 
colleges in the area. From 1922 to 1930 cooperatives in Ohio, Michigan, and 
Indiana pooled their feed requirements and contracted with an established feed 
manufacturer for its production. Formulas f'or various feeds were determined 
and submitted to the manufacturer, who did the inixing and blending for a spe
cific price per ton. To ensure that thL feed was mixed according to order, a 
supervisor stayed at the mill when it was in operation to check ingredients and 
mixing operations and to take samples for analysis. 

In 1930, the cooperatives in these three states decided to fornl an organiza
tion known as tile Farm 1;urean Milling Company, whose functio, would be to 
contract for feed manufacture. Ill 1943, the conpany acquired a large feed mlill 
in northwestern Indiana. The mill was reconditioned, and improvenlents were 
added. Production consisted primarily of premixes and concentrates that were 
converted to complete feeds at local cooperatives. 

Because of chalnges in the feed market, in railroad freight rates, and in feed
distribution patterns, this mill became obsolete and was eventually closed in 
1966. IFBCA consequently undertook to build feed mills of its own. In 1966 a 
new mill was constructed in southern Indiana. A second mill, in Indianapolis, 
caine on strean in 1969, and a third, serving northern Indiana, was opened in 
1970. The mills were siililar in design, each having a potential annual capacity 
of about eighty thousand toils. Their locations were deteriniled after substantial 
research on freight rates, livestock population, highway facilities, and distances 
from surrounding county cooperative facilities. 

The development i" tile IFBCA Feed Division demonstrated the significant 
changes occurring in tlie feed industry. Large teriinal, continuous line-mix mills 
had given way to regional and satellite batch-inix mills like IFBCA's. Shifts in 
mill location had taken place due to changes in milling-inl-transit privileges and 
other changes in transportation rates and operations. New mills were fully auto
nlated; designed to produce complete feeds containing drugs, minerals, and 
vitamins; and constructed to receive ingredients and ship finished products in 
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Table 4C-9. Bulk Feed Shipments as a Percentage of Total IFBCA and 

Industry Feed Shipments in Indiana: 1967-73 

Bulk Feed Shipments 

Year IFBCA hdustry 

1967 
1968 
1969 
1970 
1971 
1972 
1973 

32 
49 
48 
55 
64 
65 
68 

N.A. 
N.A. 
N.A. 
49 
54 
53 
56 

Source: IFBCA. 

bulk. The largest feed companies had diversified into unrelated businesses and 

integrated forward into livestock and poultry production. 
IFBCA stressed efficiency in its feed operations by maintaining high opera

ing rates in its feed mills. Bulk trucks brought in most ingredients and delivered 
the finished product either to the local cooperatives or directly to farms, and 
they hauled freight in both directions on every trip. Bulk shipment of ingredi

ents, large volume production, and bulk distribution of products were emipha
sized to obtain economies of scale. In its bulk distribution efforts, IFBCA was an 
industry leader, as shown in Table 4C-9. 

Although the feed division offered 164 feed varieties for sale, 10 types 

accounted for over half its feed volume. Table 4C-10 shows a feed tonnage 
comparison by type for IFBCA and compares the performance of the feed divi

sion in years 1959 through 1974. 
Indiana was a major producer of hogs, feeder cattle, and poultry, and feed 

sales were directly affected by the profitability of raising these animals. Unit 

sales of livestock and poultry feed (Table 4C-1 1) fluctuated with the animal 
population on the state's farms, but IFBCA's close relations with local coopera
tive associations and their farmer members insulated it somewhat from these 
fluctuations. Local cooperative associations were the leading distributors of feed 
to commercial farmers, handling over 20 percent of the feed sold in Indiana. 

Though they often sold feeds produced by private firms such as Ralston Purina 
and Cargill, local associations always offered IFBCA's brands. Thus, in 1973, 
when unit sales of feed declined statewide, IFBCA was still able to maintain 
growth in feed sales. Its relatively intensive distribution system and the quality 

of its feeds enabled the feed division to remain profitable over the years. 
To meet the competitive threat posed by the large manufacturing firms that 

had integrated forward into production or contract productien of poultry and 
meat products, IFBCA was seeking to establish long-term production contracts 
for hogs, turkeys, and eggs with its members. The parties to the contracts were 



N'3 
Table 4C-10. Indiana Farm Bureau Cooperative Association, Inc. (B): Feed TonnaE Comparison by Types, 1959-1974 

Total Tons Tons of Tons of Percent of Tons of Percent of Tons of Percent of

Year All Feeds Mfg. Feeds Hog Feed Mfg. Feed Cattle Feed Mfg. Feed PoultryFeed Mfg. Feed 

1959 168,166 181q,609 51,802 47.1 23,260 21.4 33,547 30.9 
1960 163,825 97.034 45,866 47.3 22,765 23.4 28,403 29.3 
1961 174,155 102,335 50,157 49.0 23,828 23.3 28,350 27.7 
1962 179,573 103,243 55,364 53.6 24,577 23.8 23,302 22.6 
1963 174,852 100,306 55,282 55.1 24,455 24.4 20,567 20.51964 170,965 98,331 52,818 53.7 24,860 25.3 20,654 21.0 
1965 155,875 88,999 45.402 51.0 26,662 30.0 16,849 18.9 
1966 170,517 97,072 49,508 51.0 28,643 29.5 17,185 17.7 
1967 176,993 102,668 52,765 51.4 29,735 29.0 18,033 17.6 
1968 182,363 106,461 54,514 51.2 31,429 29.5 18,102 17.0 
.969 191,971 114,886 58,789 51.1 38,904 33.0 27,472 23.9 
1970 210,921 140,408 66,016 47.0 37,279 26.6 34,355 24.5
1971 224,751 162,598 69,089 42.5 46,322 28.5 43,998 27.1 
1972 228,501 171,113 69,638 40.7 43,085 25.2 47,786 27.9 
1973 223,719 180,328 76,096 42.2 36,029 20.0 53,524 29.7 
1974 250,567 207,819 81,728 39.3 43,875 21.1 71,160 34.2 0 

Feed Division Comparison 

1971 1972 1973 1974 
zz 

C" 
Total Tons Manufactured and
 

ingredient Feeas 224,751 228,501 
 223,719 250,567
Sales $22,399,241 $25,251,213 $39,278,781 $44,163,785
Gross Margins 2,156,284 1,947,540 3,658.934 2,068,879
Expenses 1,157,000 1,190,995 1,352,946 1,748,241 
Net Savings (Before General 

Administrative Expenses) 1,191,548 1,001,144 2,538,649 631,294 

Source: IFBCA. 
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Table 4C-11. Manufactured Livestock and Poultry Feed Purchased by In
diana Farmers and Indiana Farm Bureau Coop Market Share: 1964-1974 

Tons Purchasedby Indiana Farmers F.B. CoopMarket Share 

Live- Live-
Year stocka Poultr.vb Total stock Poultry Total 

1964 585,261 441,001 1,026,262 23.7% 7.8% 17.7% 
1965 552,338 425,9-11 978,299 22.1 6.5 15.8 
1966 636,861 448,630 1,085,491 20.2 6.7 14.8 

1967 689,142 461,102 1,150,244 21.8 6.5 15.6 
1968 616,469 452,934 1,069,403 25.5 9.1 18.7 
1969 675,937 453,823 1,129,760 25.5 9.1 18.7 

1970 719,560 388,5117 1,108,077 26.4 9.8 19.4 
1971 628,552 379,549 1,008,101 28.2 12.7 22.0 
1972 617,612 381,600 999,212 28.4 12.9 22.2 

1973 747,408 419,311 1,166,719 29.6 15.1 23.9 
1974 728,723 467.112 1,195.835 31.1 16.9 25.4 

Percentof Change 
1974 versus 1964 24.5% 5.9% 16.5% 31.2% 116.6% 43.5% 
1974 versus 1973 -2.5 11.4 2.5 5.1 11.9 6.3 

aIlncludes beef, dairy, sheep, and swine feeds. 
bincludes layer, turkey, and broiler feeds. 

Source: Estimates were based on the following data: Statistical Reporting Service, USDA; 
AFMA Feed Tonnage Reports; Indiana Farm Panel; and IFBCA Feed Tonnage Reports. 

IFBCA, county cooperative associations, and farmer members. IFBCA acted as 

supplier and marketing agent. The county association managed the program 

locally, and the farmer produced the commodities. The local cooperative pur
chased livestock (feeder pigs, turkey poults, or laying chicks) from IFBCA at 

actual cost plus a small fixed fee. The cooperative, in turn, provided the live

stock to the farmer at its cost plus a credit fee. It also provided food, medica

tion, and other services required while the farmer fed the hogs or poultry. The 

farmer provided housing, care, and feeding for the animals until they were fin

ished or (in the case of chickens) their laying cycle was complete. When the hogs 

or turkeys were complete, they were turned over to IFBCA as marketing agent 

for sale when it decided market conditions were appropriate. Eggs were sold 

through IFBCA as they were produced. If the proceeds received by IBCA ex

ceeded the amount owed by the farmer, the excess was credited to his account. 

If the proceeds were lower than the farmer's debt, the cooperative absorbed the 

loss and paid him for his labor on the basis of the efficiency of his operations. 

To market the commodities produced under these contracts, IFBCA sought 
long-term selling arrangements with major meat packers and poultry processors. 

Early in 1974, IFBCA had about 810,000 turkeys, 142,000 hogs, and 930,000 

laying chickens under contract in Indiana, about 12.6 percent, 2.2 percent, and 

http:Poultr.vb
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11.6 percent respectively of the turkey, hog, and laying chicken populations in 
the state. 

Feed division personnel believed that the success of these contractual arrange
ments was vital if IFBCA was to protect its share of the Indiana feed market. 
Furtlhermore, such contracts provided the farmer some income security, enabled 
the feed division to maintain a relatively high operating rate in its feed mills, and 
offered a model coordinating arrangement to linking successive levels in the com
modity system while reducing the risks of participants at each level. 

Alternative Strategies with Respect to Corn 
IFBCA management was considering what decisions they might make regard

ing corn. A large feedgrain surplus loomed in the United States over the coming
decade, indicating the need for an aggressive export effort to relieve downward 
pressure on American feedgrain prices. On the other hand, low grain prices
would probably mean renewed opportunities for profitable livestock and poultry 
production, especially if long-term supply arrangements could be made with
major processors. Management needed criteria to determine which area offered 
the most significant opportunities for farmers and what each opportunity would 
cost to pursue. 

In considering its alternatives, IFBCA's management did not have as much 
financial flexibility as it vould have liked. Debt of all kinds had increased from 
about 33 percent of capitalizatic.i in 1965 to about 50 percent in 1971. By
1975 this figure exceeded 70 percent. Management could not rapidly expand
IFBCA's equity base without seeking more funds from farmers. This effort 
would be difficult, however, since I F BCA was already retaining a larger percent
age of annual patronage cash refunds and distributing stock instead to member 
cooperatives and farmers. These noncash allocations were taxable and so were a
 
burden on the association's membership. Given somewhat
IFBCA's limited 
financial resources, management felt that joint arrangements with other cooper
atives might be worthy of exploration. 

NOTES 

1. A cooperative operates under the "conduit" principle for tax purposes. Its
income is not taxed to the extent that it is paid to members. Income need not,
however, be distributed completely in cash; it may also be paid in the form of a 
written notice of allocation, or as other property. Written notices may be in the 
form of equity, debt, or a credit the books c.on the organization, provided
either that it is convertible to cash within ninety days at face value or that the 
patron agrees to include it as part of his income. At least 20 percent of a patron
age refund allocation must withinbe paid eight and one-half months after the 
close of the accounting year involved. 

2. Unit trains are freight trains con.;isting of 100 or more cars of similar 
design dedicated specifically to the trarsport of a single commodity between 
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two (usually) widely separated points. Use of unit trains speeds the movement of 

commodities, improves the use rate of rail cars (they spend a minimum amount 

of time in freight yards), and permits reduced freight costs per unit of com
modity shipped. 

3. As railroads adopted unit trains for handling grain, they abandoned numer

ous branch lines that served country elevators, either because increasing costs 

made them uneconomical or because the expanding U.S. Interstate Highway Sys

tem allowed truckers to offer better service to branch-line shippers. 
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APPENDIX D 
INDIANA FARM BUREAU COOPERATIVE 
ASSOCIATION, INC.* 

Late in 1973, the general manager of the Indiana Farm Bureau Cooperative 
Association (IFBCA) was seeking to establish new, long-term production and 
marketing arrangements among the bureau's membership. Specific contracts had 
been developed for members producing hogs, turkeys, and eggs, and contracts 
involving additional commodities were being considered. Foi" these commoditie8, 
the contracts were unique because they spanned more than one production 
cycle. The general manager believed that these contracts offered significant bene
fits to the farmer and his cooperative plus profit opportunities for large-scale 
purchasers. He wished to develop a program for obtaining broad farmer accep
tance of the program. 

Long-Term Contracts 
IFBCA had been testing innovative programs to assist member farmers in 

expanding production and marketing larger volumes of their most important 
products. These programs included such activities as operation of breeding 
facilities for a variety of livestock, development of production and finishing 
contracts with farmer members, establishment of marketing programs including 
long-term contracts and joint ventures with packers and other large customers, 
construction of the association's own processing facilities, and development of 
distribution systems. If successful, these activities would provide increased in
come security to the farmer while allowing him a significant entrepreneurial role. 

The association had been iftempting to implement long-term (two- to four
year) arrangements for the piuduction and marketing of hogs, turkeys, and eggs. 
The parties to these contracts were IFBCA, county cooperative associations, and 
farmer members. IFBCA acted as the supplier and marketing agent, the county 
associations managed the project locally, and the farmer produced the commodi
ties. 

Conceptually, the three arrangements were similar. The local cooperative 
purchased livestock (feeder pigs, poults, chicks) from IFBCA at actual cost plus 
a small fixed fee. The cooperative, in turn, provided the livestock to the farmer 
at its cost plus a fee. It also provided feed, medicatioi,, and other services re
quired while the farmer fed the hogs or poultry. The farmer agreed to provide 
housing, care, and feeding for the animals until they were finished or (in the case 
of chickens) their laying cycle was complete. The farmer also insured the stock 

*This case wis pi pared by Richard C. McGinity, Research Assistant, under the direction 
of Professor Ray A.Goldberg, as the basis for class discussion rather than to illustrate either 
effective or ineffective handling of an administrative situation. 

Copyright © 1974 by the President and Fellows of Harvard College
Distributed by the Intercollegiate Case Clearing Ilouse. Soldiers Field, Boston, Mass. 

02163. All rights ieserved to the contributors. Printed in the U.S.A. 
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against loss from various causes. When the hogs or turkeys were complete, they 

were turned over to IFBCA as marketing agent for sale when it decided market 

conditions were approp: .ate. Eggs were sold through IF13CA as they were pro

duced. The flocks of spent hens were sold at the completion of their laying cycles. 

Although conceptually similar, the contracts differed from one another in 

terms of complexity, timing, and payment provisions. The hog contract covered 

a minimum of two years and actually involved two contracts--one providing for 

delivery to the farmer of feeder pigs of at least forty pounds each at 120-day 

intervals;' the other providing for sale of the hogs through IFBCA. Presently, 

IFBCA sold the hogs on a best-efforts basis and distributed the proceeds (less a 

fixed marketing fee per head) so as to pay: 

1. the cost of insurance oil feeder pigs 

2. 	 the cost of transportation to market 

3. 	 a percentage (about 6 percent: see Table 4D-I) of gross proceeds to the 

farmer based on feed-conversion ratio 2 

4. 	 the remaining proceeds to the local cooperative, to be applied in payment 

toward the cost of' pigs, feeds, and other items supplied in the arrangement. 

Table 4D-1. Indiana Farm Bureau Cooperative Association, Inc.: Percentage 
of Net Proceeds irom Sale of Hogs or Turkeys Paid to Farmer at Time of Sale 

Feed Conversion Ratioa Perccntage ofJ Proc'eds 
(Turke's) liens Toms 

2.84 or less 14.5 11.0 
2.94 or less 14.0 10.5 
3.04 or less 13.5 10.0 
3.14 or less 13.0 9.5 
3.24 or less 12.5 9.0 
3.34 or less 11.5 8.0 
3.44 or less 10.0 6.5 
3.54 or less 9.0 5.5 
3.64 or less 7.5 4.5 
3.74 or less 6.0 4.0 

Feed Conversion Ratioa 
(tlogs) Percenrage of Proceeds 
3.9 or above 5 
3.8 to 3.89 	 5 1/2 
3.7 to 3.79 	 6 
3.6 to 3.69 	 6 1/2 
3.5 or below to 3.59 7 

aDetermined at time of sale, the feed conversion ratio measures the pounds of feed required 

per pound of weight gain. This figure is computed by dividing the amount of feed consumed 
by the flock or lot by its aggregate live weight at time of sale. The weight of dead and un
marketable animals is deducted from total weight before the feed conversion ratio is 
determined. 
Source: IFIICA. 
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The local cooperative agreed that if the proceeds received from IFBCA exceeded 
the amount owed by the faner, the excess would be credited to his account. 3 

After the last of the pigs had been grown and marketed, tile excess would be 
paid to the farmer. If the proceeds received by the local cooperative front all 
hogs produced under the contract were not sufficient to pay the farner's costs, 
the local cooperative would forgive the unpaid balance. In this way, it absorbed 
the loss while the farmer still received some income for his labor. 

The arrangement for turkeys covered one year at a time. Turkeys were raised 
during a twenty to twenty-tive week period between spring and fall. Two con
tracts were involved: one providing for delivery of (lay-old turkey poults, the 
other for sales of full-grown turkeys. IFBCA sold the turkeys to two major 
processors on renewable annual contracts. Priccs were detenined through
negotiation, and proceeds from the sale were distributed in a manner similar to 
that for hogs. Table 41)-I shows the feed-conversion ratios on which the per
centage of proceeds paid to farmers were computed. 

The egg prodt_tion program involved three contracts and spanned a period of 
4three to four years. One contract governed the sale of the local coop of started 

pullets, another covered the egg production agreement with the farmer, and the 
third defined the egg-marketing agreement. As in the turkey contract, the price 
of the eggs when sold was based on Urner-Barry quotations.' IFBCA paid the 
farmer about 18 percent of the gross proceeds of the eggs. The local cooperative 
was paid the remainder, which it allocated in a manner similar to that for hogs 
and turkeys. Figure 4D-I shows schematically the financial operation of these 
I:roger-term arrangements. 

Payment for Proceeds 

supplies, J % of Proceeds 

and servic s 
Cost, iGrans 

raBased 
( Balance of 

9)Net Procer-s 
Ratio 

on Feed Conversion 

I M e m b e r  t-

Cooperative 
If fo 

05Excess of Proceeds 
over Production act 

Poue 

Cost, if any, 
(Paid at Termination 
of Contract) 

Source: lndiaiia Farmn Bureau Cooperative Association documents. 

Figure 4D-1. Indiana Farm Bureau Cooperative Association, Inc.: Funds 
Flows Resulting from Sale of Contract Commodities 
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Potential Obstacles to Implementation 
Implementing long-term production and marketing arrangements might be 

difficult for IFBCA. It faced significant uncertainties of risk management, 
capital requirements, availability of inputs, and local cooperative autonomy. In 
each of these areas it had to develop new policies. 

IFBCA management was uncertain of the risks it was assuming in proposing 
the long-term production and marketing contracts. Previously, the farmer had 
carried substantial risk of loss due to fluctuation in prices for hogs, turkeys, and 
eggs. Now, however, IFBCA and his local cooperative would assume the risk of 
fluctuation in commodity prices and guarantee the farmer at least a return on his 
out-of-pocket costs for production. 6 IFBCA believed, however, that the long
term character of its contracts would at least allow it to break even over the 
cycles that had characterized hog, egg, and turkey prices historically (Figure 
4D-2). During periods of strong prices, proceeds from sales would increase and 
costs would be more than covered. During periods of weakness, proceeds would 
be smaller and losses might result, but the farmer would still receive a percentage 
of the proceeds. Losses, if any, would be borne by the cooperatives, which were 
certainly better able to endure them. 

To minimize the effect of the cycles, IFBCA could use the futures markets as 
a hedging device in conjunction with its contracts for hogs and eggs. Because it 
would supply the animals to the farmers and market their output, it could keep 
close track of expected production. Scheduled production represented a "net 
position" that could be hedged in the futures market. In undertaking this activ
ity, the association would free the farmer from the need for doing so. 

The capital requirements of IFBCA's contractual arrangements would be sig
nificant. In effect, while a farmer was producing under contract, his working 
capital needs for producing the contract commodity would be provided by 
IFBCA. The amount of capital required would vary with the popularity of the 
new contracts. Table 4D-2 shows working capital requirements for hogs, turkeys. 
and chickens. Currently IFBCA had about 50,000 hogs, I million chickens, and 
J. million turkeys under contract. Plans called for increasing hog and turkey 

Table 4D-2. Indiana Farm Bureau Cooperative Association, Inc.: Estimated 
Capital Requirements for IFBCA Long-Term Contracts. 

Contract 	 Item Cost 

Hlog 	 Feeder Pigs $40/pig
Feed (720 lbs./animal, est.) $140/ton 

Turkey 	 Turkey Poults $0.85/poult
Feed (65 lbs./animal, est.) $140/ton 

Egg 	 Pullet $2/chick 
Feed (66 lbs./pullet, est.) $14 0/ton 

Source: Casewriter estimate. 
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Average:
 
1957-59 17.8 
 23.7 35.3 100.0 100.0 100.0 100 100 100 
1957 18.9 23.4 35.9 106.2 98.7 101.7 103 89 101 
1958 18.5 23.9 38.5 103.9 100.8 109.1 108 109 99
1959 16.1 23.9 31.4 90.4 100.8 89.0 91 102 100 
1960 16.9 25.4 94.936.1 107.2 102.2 101 96 101
1961 13.9 18.9 35.6 78.1 79.7 100.8 92 97 101 
j962 15.2 21.6 33.8 85.4 91.1 95.8 92 101 98
1963 14.6 22.3 34.5 82.0 94.1 97.7 92 94 98
1964 14.2 21.0 33.8 79.8 88.6 95.8 90 88 I100
1965 15.0 22.2 33.7 84.3 93.7 95.5 92 104 102 
1966 15.3 23.1 39.1 86.0 97.5 110.8 102 116 114 
1967 13.3 19.6 31.2 74.7 82.7 88.4 84 109 119
1968 14.2 20.5 34.0 86.579.8 96.3 90 112 124 
1969 15.2 22.4 40.0 85.4a 94.5 113.3 103 130 1301970 13.5 23.6 37.7 75.8 99.6 106.8 96 131 134 
1971 13.8 21.9 31.1 77.5 92.4 88.1 84 131 138 

Jan.-Aug.
1971 14.2 21.7 31.2 76.3 90.0 92.0 102 117 116 
1972 14.2 22.0 29.2 76.3 91.3 86.2 99 143 120 

a Prices for 1970 and 1971 are simple averages. 

Figure 4D-2. Indiana Farm Bureau Cooperative Association, Inc.: U.S. Prices 
of Poultry and Eggs 1957-1972 and Hogs 1968-1972 
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log Prices and Commercial Pork Production 

Price of 
Pork Percentage Barrowsand Percentage 

Year and Production Change from Gilts at 7 Change from 
Quarter Per Capita Previous Year Marketsh Previous Year 

Pounds Percent Dollars Percent 

1968: 
I 	 16.4 -1.8 18.93 -0.8
 
II 15.9 +7.4 19.44 -5.5
 

III 15.3 +2.7 20.50 -2.5
 
IV 18.0 +3.4 18.32 +4.1
 

1969:
 
1 	 17.0 +3.7 20.29 +7.2 

II 15.9 0 22.89 +17.7
 
I11 15.0 -2.0 26.30 +28.3
 
IV 16.6 -7.8 26.08 +42.4
 

1970:
 
1 	 15.3 -10.0 27.20 +34.1 
I1 15.6 -1.9 23.86 +4.2
 
III 15.7 +4.7 22.53 -14.3
 
IV 19.4 +16.9 16.42 -37.0
 

1971:
 
I 18.1 +18.3 17.60 -35.3
 
II 18.1 +16.0 17.33 -27.4
 
I11 16.9 +7.6 19.27 -14.5
 
IV 18.7 -3.6 20.06 +22.2
 

1972:
 
1 17.1 -5.5 24.67 +40.2
 
11 16.5 -8.8 24.98 +44.1
 

b8 markets priar to 1969. 

Source: USDA. 

Figure 4D-2 continued 
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numbers to 2 million and chickens to 2.5 million. 7 The timing of cash flows 
woull increase the complexity of the capital problem because IFBCA would 
have to wait until the animals or eggs were sold before it recovered any of the 
costs of animals, feed, medications, or services it provided under the contracts. 
This cash flow gap might impose a burden that IFBCA could not handle with 
internally generated funds. If so, it would have to seek interim financing, for 
reliance on members or potential inembeis for capital had not appeared to be a 
feasible alternatixe in financing such expeiimen tal programs. 

IFBCA might find its demand for tofeeder pigs, pullets, and poults difficult 

satisfy if the long-term contract concept became 
widely accepted. it'supply be
came a problem, the co-op iiight be forced to expand its breeding facilities. 
Although this action would ensure a sOLrce of supply, it could significantly in
crease tile need for financing. 

Convincing faruers to enroll in tle long-ternl programs would not be simple.
Coopl members might see tile contracts as threats to their independence and 
flexibility. It' nany did, a serious efTort woUld be required to convince them of 
the program's value. Although some farmers might be reluctant to participate,
others might see the arrangements as primarily beneftilng the large farmer. The 
prograls were clearly set up to obtain the econolies of large-volnine ope:a
tions. Although ulailageieit t feltthe obligation to serve all Indiana farlers, 
including small aild marginal operators, it also believed it must serve the larger
and more progressive farniers adequately or risk a decline in IFB(CA's imipor
tance.
 

Finally, IFBCA had con tiinually emlphasi/ed the concept of local association
 
autonomy. It always tried to maintainl tile 
 vitality of local organizations and
 
keep decisionlaking authority 
 with tile local boards of directors and manage
ineit staffs. Ilowever, the beilefits Of local autonom y in decisionmaking had to 
be balanccd with SUIlle of tile obvious benefits of centralized control. Contract 
hog, egg, and turkey productiOll programs required substantial coordination and 
control by IFI3CA. Trading expected econoillic benefits for local autonomy
might require difficult realignuents of decisioniaking atithority and responsibil
ity in certain localities. 

Expected Benefits 
If the long-term contracts were implemented on a large scale, they would 

produce significant benefits to IFBCA, tile farmer, and tile custoilers who pur
chased ]logs, turkeys. and eggs from IFBCA. Nember farniers would be largely
shielded from tile booni mid bust' cycles that had characterized 1og, egg, and 
turkey prices in past years. If they were so shielded aild under contract to pro
duce a specified volume periodically, they could concentrate on ilproving the 
quality of' tleir prodtctioin and their reliability as suppliers. Freed from having 
to expand or deceease production in response to tile market, they could obtain 
the econonlies available in maintaining steady productioll levels. (Farmers would 
be prohibited from raising hogs, turkeys, or eggs on a noncontract basis.) Espe
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cially important, they would be rewarded for concentrating on what they did 
best-maximizing production efficiency 8 -rather than on guessing the future 
course of the market. 

Shielded from the sharp cycles that had characterized end-product prices, the 
farmer's risk management problem would be significantly reduced. Because his 
own capital was not tied up in his inventory of hogs, chickens, and turkeys, he 
was not exposed to significant loss. Short-term losses would be inconsequential, 
whereas his profit potential could be considerable. Currently, the farmer had to 
hedge his own risks through use of the futures market. Under its new contracts, 
however, IFBCA and the local coops assumed the risk and undertook hedging 
tactics as part of their management activities. 

IFRCA ant its federated cooperatives would benefit as well as farmers. They 
had traditionally carried significant price risks because, although they attempted 
to guarantee their members a market for their production, they could not con
trol the members' production Volumes. Consequently, in declining markets, the 
coop fount I that it \v:ls often competing for sales against its own members and 
losing considerably as a result. Longer-term contracts would improve this situa
tion, however, by al!owing the farmer to market all of his production through 
the coop over a period spanning the length of historical cycles in hog, egg, and 
turkey nrices. With full knowledge of its inventories, the association woild be 
able to hedge effectively in the futures market. In addition, if the contracts oper
ated as planined, they would significantly enlarge the array of services IFBCA 
provided its members. In enhancing the security of the individual farmer, the 
program would strengthen the farwer's need for his coop and assure him that its 
marketing arrangements were in his own interest. 

Not only were the contracts potentially valuable to IFBCA and its members, 
but they could be of tremendous benefit to hog and turkey processors and egg 
retailers. Studies had shown that weekly fluctuations in livestock receipts re
sulted in higher processing plant costs. It was possible that by contracting with 
IFBCA for future delivery of hogs and turkeys, a processor could ensure at least 
a minimally profitable operating rate at all times while reducing procurement 
costs. To the extent that such cosI savings would exceed additional contracting 
costs, profits would increase. Furthermore, if pricing under the contracts de
pended on grade and yield payment methods, pricing accuracy could be im
proved and a major source of processor uncertainty redu'zed. 

In the case of eggs, lar ,e retailers sorely needed assured high-quality suppliers 
on a y(ear-roLund basis. IFBCA sold to a major national retail chain the entire 
volume of eggs produced under the coop's long-term production and marketing 
contracts. 

Implications for the Future 
The implications of widespread use of contracting arrangements such as 

IFBCA's are significant. Long-term contractual arrangements linking supplier, 
producer, assembler, and processor can stabilize the flow of a given commodity 
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to market and significantly dampen production cycles. As production stabilizes, 
commodity price cycles in wholesale markets may also even out somewhat. As 
the price cycles are dampened, uncertainty and risk are reduced at each step in 
the commodity's progress f' om supplier through processor. Consumer demand, 
of course, will always fluctuate I-or a variety of reasons but more stable supplies 
can have a moderating effect on consumer prices as well since per-capita con
sumption of meat, eggs, and poultry does not fluctuate widely from year to year. 

An interesting question raised by the development of long-term contracts 
involves the future role of futures markets. Will they serve as pricing mechanisms 
in the new contractual ,!rrangeinents, or will alternative transfer pricing tech
niques be devised'? If new marketing techniques are developed, which effectively 
reduce the risks of producers in major cominodity systems, will futures markets 
be necess;,ry at all? Will the number of producers who choose not to operate 
under long-term contracts be large enough to sustain futures markets? Each of 
these questions must be confronted in analyzing the value and effects of long
term contracts. 

If IFBCA is able to gain broad acceptance among its members for lone-term 
production and marketing contracts in hogs, eggs, and turkeys, and if such 
arrangements are successful, management will wish to consider other areas where 
long-teri contracts might be useful. It is testing only three commodities cur
rently. Could similar techniques be applied in totally different commodity sys
tems, such as grains and vegetables? The success or failure of IF!lCA's current 
efforts may indicate the future of long-term contracts in general. 

IFBCA developed the log-term contract concept as a result of its experience 
at two separate points of several commodity systems. Because it is both a sup
plier of inputs and a market.'r of agricultural products, it could clearly see the 
advantages of increased vertical coordination not only in its own areas of inter
est, but in those of the processor and consumer as well. It must now attempt to 
convince participants in the system of the utility of its concepts. 

NOTES 

1. The time normally required for a 40-pound feeder pig to reach market 
weight of about 220 pounds. A farmer must contract for a minimum of six lots. 

2. Feed was the largest component in the cost of producing animal protein, 
and the feed-conversion ratio indicated the producer's efficiency. Feed costs 
directly affected the farmer'!, return on his livestock operations and hence his 
incentives for increasing or decreasing production. The hog-corn price ratio is a 
classic example of such a relation. 

3. For working capital purposes, the farmer also agreed to leave in his account 
$10 per head from the income of his first lot of hogs. 

4. The farmer agreed to keep three laying flocks in succession during their 
laying cycles. Typically, the laying cycle of a flock lasted twelve to fifteen 
months. 
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5. Urner-Barry was a private market service which quoted wholesale prices for 
a wide variety of agricultural commodities. It was widely used and relied upon. 

6. Actually. the farmer ultimately bore the risk to the extent of his patronage 
retains or equity in the cooperative. 

7. Manager~ient believed that II'BCA needed to control about 25 percent of 
Indiana's production of these commodities in order to influence their prices. 

8. Their percentage payments at the time of sale were based on the feed/ 
weight conversion ratio they maintained. 
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APPENDIX E
 
EARLY & DANIEL INDUSTRIES, INC.*
 

In 	August 1976, Mr. Samuel M. Harrell, president and chief execu
tive officer of Early & Daniel Industries, Inc. (EDI), was reviewing the past per
formance of his company with three subsidiaries: Early and Daniel Company
(E&D), Tidewater Grain Company, and General Grain, Inc. E&D operated seven 
grain elevators in Ohio, Indiana, Kentucky, and Illinois with a total capacity of 
16.5 million bushels. Tidewater engaged in the grain export business with its 
2.48-million-bushel facility in Philadelphia. General Graip milled and marketed 
cookie and cracker flour at its soft wheat flour mill in Indianarolis. EDI's 
revenues increased from 397 million in fiscal 1972 to $456 million in 1976, with 
net income rising from S275,000 to $5.4 million. Consolidated working capital
increased to a record $17.7 million in fiscal 1976, up from $4.1 million in 1972. 
Tables 4E-1 and 4F-2 show EDI's recent profit performance, and Table 4E-3 
is a recent balance sheet. The company had benefited greatly from the substan
tial increase in U.S. agricultural exports since 1972. In that year, only 15 percent
of EDI's grain business dealt with the export market. By May 1976, 69 percent
of EDI's grain was marketed as export sales by other exporters. Several questions
seemed critical to Mr. Harrell as lie planned his company's future. They included 
the following: 

1. What wil! be the world demand for grains in the future, and will the United 
States continue to be the dominant supplier') 

2. 	How will grain flow from the farmer to the foreign buyer? For example,
where in the United States will grains be grown? What form of transportation 
will move the product? Which ports will become the major export centers? 

3. 	 What structural changes will take place within the United States, and how will 
they affect EDI? For example, what will be the effects on EDI of increased 
on-farm storage? of increased competition from cooperatives? of possible 
government reentry into the grain business. 

Mr. Harrell was considering the following alternatives: 

1. Expand EDI's internal grain procurement capabilities by increasing E&D's 
capacity 

2. Expand EDI's export capacity by expanding Tidewater's facility, by acquiring
another port facility, or by selling directly to overseas buyers 
*This case was prepared by Robert Dew, Research Assistant, under the supervision of 

Professor Ray A. Goldberg, as the basis for class discussion rather than to illustrate either 
effective or ineffective handling of an administrative situation. 

Copyright (D 1976 by the President and Fellows of Harvard College.
Distr.buted by the Intercollegiate Case Clearing Ilouse, Soldiers Field, Boston, Mas3. 

02163. k1lrights reserved to the contributors. Printed in the U.S.A. 
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Table 4E-1. Early & Daniel Industries, Inc.: Income Statements for Fiscal Years Ending May 31, 1972-75. (in U.S. dollars) -8 
Q 

Income 1972 1973 1974 1975 

Net Sales 96,549,379 185,272,336 346,799,866 400,549,934 
Elevator services 647,193 998,933 1,481,364 1,752,018 
Interest and other income 100,085 167,623 470,520 518,851 

Q 

Total 97,296,657 186,438,892 348,751,750 402,820,803 

Cost andExpenses 
Cost of goods sold 92,932,406 179.225,266 335,950,072 387,541,742
 
Selling and administrative expenses 2,605,249 2,808,708 3,182,782 5,759,619
 
Interest on long-term debt 181.745 128,262 166,629 248,896
 
Interest on current borrowings 476, 914.825 1,493,300 1,295,791
 

Total 96,195,737 183,007,061 340,792,783 394,846,048 Cb 

Gross profit 1,100,920 3,361,831 7,958,967 7,974,755 
Taxes 546,819 1,721,073 4,072,285 3,812,822 
Income from extraordinary items 83,375 (366,473) 0 (129,200) Q 
Minority interest 195,847 689,793 1,439,291 1,100 126 ., 

Net income 274,879 1,317,438 2,447,391 3,191,007 

Source: Early & Daniel Industries, Annual Reports 1972-1975. Q-
C/) 
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1972 

$4,155 
1.41 	to 1 Cb 
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Stati:tical Data 
Working capital 
Current ratio 
Property and equipment 
Capital expenditures 
Depreciation 
Long-term debt 

Long-term debt to total 
stockholders' equity ratio 

Common stockholders' equity 
Book value per share of common 

stock outstanding 

Cash flow from operations 


Table 4E-2. Eariy & Daniel Industries, Inc.: Five-Year 

29 May 
1976 

$17,696 
1.64 	to 1 

9,040 
2.705 
1,270 
5,746 

36% 
14,539 

203.42 
8,368 

Financial Highlights, 1972-76. 

Year Ended 

31 May 31 May 31 May 
1975 1974 1973 

(amounts in thousands, except pel share data.) 

$11,199 
1.71 	to 1 

7,780 
2,888 
1,106 
4,370 

45% 
8,171 

127.37 
6,706 

$9,345 
1.46 	to 1 

6,990 
2,413 

735 
3,739 

75% 
4,955 

77.24 
6,260 

$6,706 
1.38 to 1 

5,622 
587 
502 

1,819 

35% 
5,159 

12.28 
2,886 

Source: Early and Daniel Industries Annual Reports 1972-1976. 
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Table 4E..3. Early & Daniel Industries, Inc.: Balance Sheet, 29 May 1976 
(in U.S. dollars) 

Assets 

Current Assets 
Cash 5,558,705 
Notes and accounts receivable 6,686,204 
Inventories 25,585,504 
U.S. Government securities 490,310
 
Investment in short term notes 7,800,000
 
Prepaid expenses 369,520
 

Total current assets 45,307,932 
Other assets 338,400 
Property, plant and equipnment 9,040,336 

Total Assets 	 $54,686,668 

LiabilitiesandShareholders'Equity 
Current Liabilities 

Notes and accounts payable 23,492,796 
Federal income taxes 1,900,205 
Other expenses and payables 2,219,366 

Total Current Liabilities 27,612,367 
Long-term debt 5,746,489 
Deferred income taxes 5,088,720 
Deferred compensation 158,339 
Stockholders' equity 16,080,753 

Total Liabilities and 
StOck11olcrs' Equity 54,686,668 

Source: .arly & l)aniel Industries Annual Report 1976. 

3. 	 Diversify EDI's activities into other agribusiness activities, such as the corn 
sweetener market or the marketing of food products. 

EDI's Structure 
Mr. Harrell owned or controlled about 95 percent of the stock of EDI, with 

the general public owning the other 5 percent. This ownership structure was a 
result of a 1975 reorganization in which all of the Harrell family's operations 
were brought together under the direct control of Mr. Ibrrell. In the 1950s, 
Mr. Harrell's father, Samtuel R. Ilarrell, began assembling a v;,rriety of agribusiness 
activities located in Ohio, Indiana. and Illinois. By the crly 1960s, the Harrell 
family owned flive feed mills and twenty retail feed outlets, thirty-two country 
elevators (which also sold a full line of farm supplies), a flour tnilling operation 
that was the predecessor of General Grain Company, and a feed mill and layer 
operation in Tampa, Florida. In 1965, the company acquired the Tidewater 
facility. In 1967, when Mr. Harrell became chief executive officer, a major 
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change in strategy resulted in the sale of the feed mills and accompanying retail 
outlets, tile country elevators and farm supply operations, and eventually the 
Tampa facilities. Mr. larrell felt that the nature of Midwest agriculture, both at 
the farm level and the assemblirw/processing level, was changing in such a way
that small fe'd mills and country grain elevators would become noncompetitive. 
Therefore, he chmse to concentrate the company's managerial and financial 
resources on the hih.4-volume terminal grain elevators, export elevators, and the 
port wheat milling business. 

E&D. E&D acquired grain from country elevators, farmers, and other sup
pliers and distributed it to wholesalers, retailers, feeders, processors, and ex
porters. Table 4L--' lists F&lI)'s present storage facilities. These facilities were 
carried on E&D's hooks at a net valuie of S7 million. Abotut 28 percent of their 
capacity had been added during the last or increfour years through acquisition 
mental expansion of existing handling of grain. Sales increased fromn $68 million 
in 1971 to $280 million in 1 76: contribution to profits soared from $417,000 
to $5.5 million. Table 4F-5 summarizes volume sales and contributions for fiscal 
years 1971-76. 

Corn was responsible for the majority of F&l)'s volume, with wheat and soy
beans accounting for most of the remainder. l&l) also handled oats, rye, and 
sorghum. Table 4F-6 shows contribution to profits for each product for the last 
few years. '&I) provided a variety of services. It purchased a large portion of its 
grain at harvest time from producers who did rot have on-farni storage facilities. 
Much of this grai was dried and cleaned by F&D's diving and cleaning equip-

Table 4E-4. Early & Daniel Company Storage Capacity (inbushels) 

Location Capacity 

Cincinnati. Ohio (Rivcrsidet 973,000 
Cincinnati, Ohio (airniounl) 2,050,000
Beech (;rove. Indiana 6,426,000
Troy, Ohio 1,909,000
Louisville, Kcnruc':y 2,590,000
Sheldon, Illinois 1,200,000 
Mansfield, Ohio t1,1010,00t 

Total 16,584,000
 

Date ot Capacityl:'xpansion
Owkned prior to fscal 1972 I 1,912,000 
Added in fiscal 972 1,200,000 
Added in fiscal 1973 3,000,000 
Added in fiscal 1975 436.000 

Total 16,548,000 

Source: Early & Daniel Industries Documnents. 
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Table 4E-5. Early & Daniel Sales and Contribution Data: 1971-76 

Sales Con tributiona Contribution 
Year (O00s) (O00s) Margin 

1971 $ 68,177 $ 417 .6% 
1972 74,966 990 1.3 
1973 127,125 1,634 1.2 
1974 194,976 3,715 1.9 
1975 216,348 3,607 1.6 
1976 280,267 5,577 2.0 

aContribution equals income before taxes and extraordinary items. 
Source: Early & Daniel Company Documents. 

Table 4E-C. Early & Daniel Industries-Contribution to Gross Profits by 
Grain: 1971-75 

Fiscal Year 
l'ndhg AMay 31 IWheat Corti Soybeany Total 

1971 
1972 
1973 
1974 
1975 

16% 
9 

21 
I1 
22 

58 
64 
40 
64 
53 

19 
20 
35 
23 
22 

100 
100 
100 
100 
100 

ment. The company also sorted grain owned by third parties, thereby earning 
storage and handling fees. Finally, E&D served as an assembler, buying grain 
from country elevators, subterminals, terminals, and farmers with on-farm 
storage capacity, then reselling this grain to a variety of consumers. All of the 
company's positions were hedged in the futures market. 

E&D expanded its purchasing methods as farmers became more sophisticated 
and demanded additional marketing alternatives. It offered the following 
options: 

I. 	 The farmer could deliver grain to be priced at that day's market price 
2. 	 He could contract for future delivery at a fixed price 
3. 	 He could deliver grain to be priced at any future date he chose 
4. 	 He could deliver grain that would be hedged for him so that he could pay 

the basis and establish a firm price at a later date 
5. 	 He could deliver grain as in item (4) and be paid in the next calendar year for 

tax purposes. 

In an effort to improve its logistical efficiency and obtain addiional volume, 
E&D had integrated backward into the trucking business. It owned eighteen 
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trailers and leased the accompanying tractors. The company also day-leased th( 
services of fifty tractor-trailers from local operators. Although E&D's manage 
ment felt it was not possible to directly determine the returns from these opera 
tions, it believed that the trucking operations ensured critical supplies thai 
would provide profits elsewhere in the commodity chain. 

E&D serviced the export market, which accounted for over half of its presenl 
volume, through the Atlantic and Gulf ports via 100-car unit trains and with 
barges to the Gulf. Six of the company's elevators could load unit trains, and the 
company loaded barges at Cincinnati and Louisville. E&D had 350 railroad cars 
under lease for varying time periods. These cars comprised a small percentage of 
E&D's total requirements for railroad cars. 

Substantially all of E&D's export sales were made through a wholly owned 
subsidiary that qualified as a Domestic International Sales Corporation (DISC).'
E&D's and Tidewater's DISCs provided substantial allounts of financing for 
EDI. During fiscal years 1973 through 1976, deferred taxes totaled $5,088,720. 
Bills had been introduced in the U.S. Congress to terninate DISCs, however. If 
such proposed legislation became law, the accumnnlated deferred taxes would be
come payable. Elimination of the DISC la'v vould reduce working capital and, 
depending upon the period over which the taxes were required to be paid, could 
require additional borrowings, for both E&D and Tidewater depended upon 
short-term debt to finance their seasonal inventory needs (see Table 4E--;). 

Table 4E-7. Early & Daniel Industries, Inc.: Summary of Working Capital 
Requirements (thousands of dollars) 

.'arl., & Daniel larlv & )aniel Tidewater General 
hidustries Company Grain Grain 

May 31. 1975 
Current assets 
Current liabilities 

$26,916 
15,717 

$12,973 
7,377 

$11,717 
5,367 

S2,852 
1,588 

Working capital 11,199 5,596 6,35) 1,264 

Matr 29. 1976 
Current assets 
Current liabilities 

45,307 
27,612 

22.375 
15,390 

18,866 
10t,564 

2,993 
1,456 

Working capital 17,695 8,362 8,362 1,537 

Fiscal 1975 
Maximum short-term debt $20.425 S10,510 $4,200
Weighted average interest rate 11.00% 11.32% 11.63% 

Fiscal 1974 
Maximum short-term debt $14,200 $1I, 100 $4,880 
Weighted average interest rate 9.33% 11.43r, 10.36% 

Source: F:arly I)aniel Industries Annual Reports. 
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Tidewater Grain. Tidewater's contribution to EDI's profits increased from 
$790,000 in fiscal year 1973 to S5.6 million in 1976. The evolution of the 100
car unit train and the increased volune of U.S. grain exports accounted for this 
change. Tidewater operated more as a grain assembler and storer than as an 
exporter. The Philadelphia facility's products were sold directly to buyers who 
provided their own transportation, insurance, and docking arrangenients, along 
with storage and internal distribution at their destinations. About 30 percetit of 
Tidewater's business was with the major grain exporters. another 20 percent 
with one large European Coiniiuniiy (EC) iunporter, and thi remaining 50 per
cent with twelve independent buyers. 

Although the Tidewater export grain elevator was over fifty years old when 
purchased by the Harrells and required substantial renovations, its book value 
was only S1 .9 million in May 1976. Additional storage space would cost ap
proximately $4.50 per bushel of capacity, if the cost of piling tinderground were 
factored in. Table 4E-8 shows Tidewater's recent volume, sales, and contribu
tion information. 

Tidewater's product mix was about 65 percent corn. 25 percent soybeans, 
and 10 pe,'cent wheat. It purchased the najority (95 percent) of these grains in 
the Midwest and transported then in 100-car unit trains. Fhe company had 
agreeients with various railroads for full-time use of nine iunit trains, each of 
which could carry 350,000 bushels of grain between Philadelphia and the Mid
west three times per month. The capacities of the ships Tidewater loaded varied 
between thirty and fifty thousand tons. Thus they required three to five unit 
trains each. 

About 20 percent of Tidewater's purchas>s were from a large independent 
grain firm that operated a group of interior elevators. 54 percent from twelve 
other grain merchandisers, 21 percent fron E&l). and the remaining 5 percent 
from local sources. The procurenent i, Tidewater's grain had been made much 
easier as iore internal elevators remtideled their facilities to load unit trains. In 
the early 1970s, only five or six elevators in Tidewater's Midwest )rocurement 

Table 4E-8. Tidewater Grain Sales and Contribution Data: 1973-76 

Sales Contribtttiona 

Year 
(thousands of 
dollars) 

(thousands ofl 
dollars) 

Contribution 
Margin 

1973 S 78,943 S 790 1.0% 
1974 172,299 2,142 1.2 
1975 209,601 5,004 1.2 
1976 200,882 

a'Contribution equals income before taxes alnd cxtraorinary iteis. 
Source: Early & Daniel Industries, Company documents. 
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area could unit By 1976, at leasthandle trains. thirty-five elevators had unit 
train loading facilities. 

The General Grain Company. General Grain engaged in the milling and sale 
of soft wheat flour and wheat by-products. It sold its flour both inbulk and in 
bags to commercial bakers, restaurants, grocery chains, and other industrial 
users in the Midwest. General Grain's principal product was milled from soft 
winter wheat and was used primarily in soda crackers, cookies, and cakes. The 
bulk of the wheat the comtp.iny purchased was grown in Indiana and Michigan. 
About 5 percent of its wheat came from E&I) at prevailing market prices. 

General Grain's processing equipment had a milling capacity of 7,000 per
hundredweight of wheat per day, and its facilities operated around the clock 
six-and-one-half days a week. The Indianapolis operation also had storage facil
ities for 1.3 million bushels of wheat. In May 1976. General Grain's investment 
in ixed assets totaled S1 .44 m illioil. Table 4E-9 shows General Grain's results 
over a !'our year period. General Grain's management believed that this per
formance was the result of overcapacity in the U.S. flour industry. 

EDI's Future 
As Nfr. larrell reviewed the factors affecting EDI's future in tilegrain busi

ness, he divided them into two categories: international and domestic. He 
realized that iewould have to consider the interrelations between the two dif
ferent types ,finfluences. The ability of the U.S. grain system to operate as the 
residual world supplier and a major factor in international grain trade without 
alterations in internal flows. prices, and consumiption had been destroyed with 
the liquidation of reserves in 1072. Mr. Ilarrell viewed tileinternational trends 
of major importance to include the following: 

I.Production trends. Greater strains would be put on tilecapacity of those 
nations strategically located for efficient production. The ability or inability 
of nations to expand productior- would have a profouLnd effect on interna
tional flows. In addition, as nations chose to expand agricultural output in 
certain products, tilestructure of conipetition in the world export market 
would be altered. 

Table 4E-9. General Grain's Sales and Contribution Data: 1973-1976 

Sal's tion
C tontrihu Con tributionYear (th,,,ta,,Ils ,,fdllars) (thousands ,,fdlll,,rs) Mari,, 
1973 $11.841 S2t)4 1.7%
1974 21,788 98 0.41975 22,708 96 0.41976 21.363 184 0.8 

Source: Early and Daniel Industries Company documents. 
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Table 4E-10. Livestock and Poultry Production in 1950, 1960, and 1970 
and Projections for 1985 (in millions) 

World 	 Beef Cattle 
Sheep and Goats 
Swine 
Poultry 

Europe 	 Beef Cattle 
Sheep and Goats 
Swine 
Poultry 

Soviet Union 	 Beef Cattle 
Sheep and Goats 
Swine 
Poultry 

North America 	 Beef Cattle 
Sheep and Goats 
Swine 
Poultry 

Oceania 	 Beef Cattle 
Sheep and Goats 
Swine 
Poultry 

Asia 	 Beef Cattle 
Sheep and Goats 
Swine 
Poultry 

Latin America 	 Beef Cattle 
Sheep and Goats 
Swine 
Poultry 

Africa 	 Beef Cattle 
Sheep and Goats 
Swine 
Poultry 

1950 1960 1970 1985 

763.3 920.6 1250.7 1936.8 
1012.0 1218.7 1457.3 2155.7 
227.7 343.1 626.9 1075.4 

- 556o.2 9668.7 

100.6 117.5 124.3 182.3 
144.2 150.9 140.9 196.2 
69.4 109.8 130.9 177.6 
- -- 1226.2 2218.6 

56.0 76.0 95.6 154.6 
92.6 140.3 135.8 206.1 
19.7 58.7 56.0 83.2 

- - 590.3 953.7 

88.5 106.2 124.1 186.9 
35.4 36.7 23.5 28.8 
63.7 61.8 63.1 70.9 
- - 541.4 920.5 

19.7 23.5 31.4 46.9 
145.6 201.2 240.6 305.7 

1.9 2.4 3.3 5.2 
- - 31.5 67.9 

275.9 330.2 473.6 814.8 
229.0 295.3 484.6 902.4 

19.2 38.0 269.4 517.3 
- - 2102.3 5377.3 

162.9 204.0 242.8 373.2 
156.8 163.4 169.9 313.2 
47.6 77.0 97.5 256.6 
- - 657.0 1427.7 

86.2 107.4 158.8 289.9 
193.4 220.8 261.9 491.3 

4.1 4.8 6.6 12.2 
- - 411.4 792.3 

Source: FAO year books and projections. 

2. Consumption trends. Trends in livestock production gave a good indication 
of 	future trends in feedgrain demand. Table 4E-1O displays livestock pro
duction by major 	 geographic regions and makes projections for 1985. In 
many countries, especially those with centrally planned economies, these 
numbers are a function of national policy and, therefore, are subject to 
substantial alteration. But demand appeared certain to rise. 

3. 	 World trade. Table 4E-1 I shows the changing pattern of world grain trade, 
and Table 4E-12 displays this trade of feedgrains by geographic region. Be
cause international trade was the means by which domestic need in excess 
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Table 4E-11. Changing Pattern of Grain Trade (in millions of metric tons) 

Region 1934-38 1948-52 1960 1970 1976 

North America + 5 +23 +39 +36 +94 
Latin America + 9 + 1 0 + 4 - 3 
Western Europe -24 -22 -25 -30 -17 
Eastern Europe 

and Soviet Union + 5  0 0 -27 
Africa + 1 0 - 2 - 5 -10 
Asia + 2 - 6 -17 -37 -47 
Australia and 

New Zealand + 3 + 3 + 6 +12 + 8 

Note: Plus sign indicates net exports, minus sign net imports.
 
Sources: The United Nations, and USDA.
 

Table 4E-12. World Imports and Exports of Feedgrainsa (hundred thousand 
metric tons) 

Estimated 
1972-73 1973-74 1974-75 1975-76 

Exports (Net) 
Canada 4.0 2.7 2.6 3.1 
Australia 1.6 1.9 2.9 2.2 
Argentina 4.2 8.2 8.5 7.1 
South Africa 3.3 .5 3.5 3.5 
Thailand 1.1 2.3 2.2 2.5 
United States 35.4 43.6 34.2 43.3
 
All Others 3.8 4.7 4.5 5.4
 
Total 53.4 63.9 58.4 67.1 

Imports (Net)
Western Europe b 17.2 21.1 22.0 21.6
 
Japan 11.9 14.0 13.1 13.2
 
Soviet Union 5.9 6.1 2.7 13.0
 
Eastern Europe 5.0 3.5 5.9 6.8
 
All Others 13.4 19.2 14.7 12.5
 

Total 53.4 63.9 58.4 67.1 

aCorn, oarley, oats, and sorghum, excluding products.
bExcludes intra European Community trade. 

Source: ESCS USDA. 

of domestic production was met, sonte projections on future trade flows 
could be made by analyzing international consumption trends. 

To clarify the importance of these factors it is useful to consider one situation 
of current interest to participants in the international grain system. In the late 
sixties and early seventies, Brazil began to make a major push to expand its 
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domestic soybean industry. In 1970 the industry harvested 1.5 million tons 
from 3.3 million acres; in 1975, 9.7 million tons from 14 .2 million acres. The 
figures projected for 1979 are 13.5 million tons from over 17 million acres. 
This represents a 500 percent increase in acreage, 50 percent in yield, and 750 
percent in volume since 1970. Because the major portion of the Brazilian soy
bean crop flows into the international export market, and because the United 
States had traditionally been the only major source of soybeans, the increase 
in Brazilian production has had a major impact on the structure of international 
flows. Table 4E-1 3 displays U.S. 2nd Brazilian exports of soybeans, soybean 
meal, and soybean oil by recipient areas during this expansion period. In 1975, 
soybeans equaled or surpassed the traditional exports of suga and coffee in 
importance to Brazil's balance of trade. The government has made efforts to 
protect its new-found source of foreign exchange by seeking long-term trade 
agreements, and establishing a program to improve the infrastructure through 
an expansion of storage capacity. Much of the land cultivated for soybeans is 
also suitable for other crops, primarily wheat. The soybean industry is much 
more mechanized than other crops in Brazil, so a diversion of acreage is unlikely 
to occur. This inflexibility could be of major importance to the U.S. industry, 
where the major areas of production are located in the corn belt and where crop 
switching is not a difficult task. The problem is c)mplicated, however, by the 
fact that this is also the area of mnost efficient production for the U.S. industry. 

Other trends were evident within the U.S. domestic grain system that Mr. 
Harrell felt were important to consider. They included: 

. Increased export actiritt of"coo)perttives. Farmers already had the nucleus 
for a successful export company in the inte regional farmer cooperative called 
Farmers Export Company. Farmers Export operated a modern 5-million
bushel export house at New Orleans and sold 175 million bushels of grain in 
1975. A recent expansion had increased its capacity to 250 million bushels, 
and long-range plans called for a Texas Gulf facility and elevators oi the east 
and west coasts. 

2. 	 Increased on-Jarn storage. An increased desire by farmers to control the 
tining of their marketing activities had led to in expansion of on-farm 
storage. Since 1972 producers as well as private comm odity houses had rein
vested much of their earnings, with a major portion going to an increase in 
storage capacity. In March 1976, farm experts had estimated that between 
45 percent and 00 percent of the previous year's bumper crop of wheat, 
corn. and soybean was still in the hands of the producers. The increase in 
stocks held on-farn had taken place in spite of the fact that farmers were 
probably unable to store the grain as cheaply as commercial elevators. But 
farmers were willing to pay the increased costs to gain flexibility of market 
timing. As prices had ceased to maintain their remarkably stable patterns 
of preceding years, the expected returns from this flexibility had made the 



Table 4E-13. United States and Brazil: Exports of Soybeans and Products 

UnitedStates Exports BrazilExports 
Brazil'sExports as Share 

of U.S. andBrazil 
1. 

1970 1974 1975 1970 1974 1975 1970 1974 1075 
Item 

(Jan.-
Oct.) 

(Jan.-
Oct.)a 

(Jan.-
Oct.) 

Z3 

(1,000 AT) (1,000 MT) (1,000 MT) (1,000 MT (1,000 MT) (1,000 AMT) (Per. (Per- (Per-
Soybeans: cent) cent) cent) 

European Community 
Other Western Europe 
Eastern Europe 
Other 

4,700 
1,24( 

138 
5,870 

6,850 
1,681 

127 
5,282 

4,365 
1,153 

116 
3,839 

193 
39 
58 
-

2,253 
356 
-
121 

2,090 
657 
1 9 3 b 
101 

4 
3 

30 
0 

25 
17 

0 
2 

32 
36 
US2 

3 0 
Total 11,954 13,940 9,4 73'c 290 2,730 3,041 2 16 24 

Soybean meal:
European Community 
Other Western Europe 
Eastern Europe 
Other 

2,494 
123 
554 
490 

3,134 
214 
791 
771 

2,110 
127 
472 
366 

412 
27 
56 
30 

1,145 
118 
627 
131 

1,379 
162 
860 
118 

14 
18 

9 
6 

27 
36 
44 
15 

40 
56 
65 
24 

Total 3,661 4,910 3,075 525 2,021 2,519 13 29 45 

Soybean oil: 
Bangladesh 
People's Republic of China 
Iran 
Morocco 
Peru 
Tunisia 
Turkey 
Other 

-

-
77 
32 
33 
26 

3 
sio 

14 

155 
20 
56 
24 

1 
489 

7 
-

63 
1 

17 
10 

6 
198 

(d) 
(d) 
(d) 
(d) 
(d) 
(d) 
(d) 
(d) 

(d) 
(d) 
(d) 
(d) 
(d) 
(d) 
(d) 
(d) 

12 
11 
56 
39 
19 
14 
29 
30 

(d) 
(d) 
(d) 
(d) 
(d) 
(d) 
(d) 
(d) 

(d) 
(d) 
(d) 
(d) 
(d) 
(d) 
(d) 
(d) 

63 
100 
47 
98 
53 
58 
83 
13 

Total 681 759 302 3 2 210 (d) (d) 41 



Brazil: Supply and Distribution, Soybeans and Products, Marketing Years Beginning April 1, 
1973-76 (in million metric tons) 

Product 1973 1974 

ForecastProjection 

1975 1976 Cb 

Soybeans:
Production 
8 percent seed and waste 
Exports 
Estimated crush 
Estimated stock change 

5.00 
.40 

1.79 
2.60 
+.21 

7.50 
.60 

2.86 
4.05 
-. 01 

9.72 
.78 

3.80 
5.04 
+.10 

11.30 
.90 

4.50 
5.90 
.00 

Meal: 
Production 79.5 percent 
Exports 

Apparent domestic 
disappearance 

Oil: 
Production 17.7 percent 
Exports 

Apparent domestic 
disappearance 

Estimated stock change 

2.07 
1.37 

.70 

.46 

.08 

.38 

.00 

3.22 
2.41 

.81 

.72 
.02 

.55 
+.15 

4.01 
3.00 

1.01 

.89 

.29 

.3 
-. 03 

4.69 
3.50 

1.19 

1.04 
.35 

.68 
+.01 

Cb 

Cb 

aLatest period for which destination data are available. 
blncludes soybean exports to the USSR. 
cSoybean exports are adjusted via transshipments through Canada. 
dNot available. 

Source: ESCS USDA. 
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investment worthwhile. Commercial operators currently felt that on-farm 
storage had not been 1nuch of a competitive threat. In the long term, how
ever, overcapacity could affect the volume of commercial elevators. 

3. 	 Price changes. Since 1972 grain prices have been high. creating a wider basis 
and allowing grain traders to earn considerably more per bushel. If over
supply were to force prices to decline to their former levels, grain-trading 
firms might experience substantially redficed profits. 

4. 	 Changes in transportation logistics. In the Northwest, a number of major 
grain companies were building or had built major elevator facilities. In addi
tion, the Milwaukee Railroad was reducing rates for grain movements to the 
Northwest on a unit-train basis in an effort to build revenue rides and effec
tive car use. Could that mean a redirection of Orient-bound export grain 
from Gutlf and Northwest Pacific ports? Such a change wotuld allow better 
use of ships, since the distance they would travel would be substantially 
reduced. 

5. (Tianges in weather patterns. Climate analysts were predicting major weather 
changes affecting productive areas. 

It Mr. IHarrell wanted to expand his grain activities, he had the following 
alternatives: 

1. 	Expand l&D. [&D could increase its present facilities through incremental 
expansion by five million bushels at a cost of one dollar pet bushel. Any new 
elevator expansion would cost about two dollars per butshel of capacity. Table 
4E-14 shows recent expansion of off-farm storage facilities witlin E&lD's 
trading area. 41--1 5 shows on-farn stocksTable on January I for tite same 
area. E&D's managenient felt that at least a 15 percent re turn would be neces
sary to make additional investments on any new capital employed. 

2. 	Expand Tidewater. Expansion )f the Philadelphia operation would cost S4.50 
per bushel of' storage capacity. 

3. 	Expand into lhe Gulf. [I'D's manacgiemnt was umncertain as to where internal 

Table 4E-14. January 1 Off-Farm Storage Capacitya (hundreds of bushels) 

/1)73 IJ74 11) 75 /Q7 

Illinois 
Indiana 
Ohio 
Kenitucky 

572,67) 
170,640 
174,0()0 
36,9110 

6t1.371 
171)7)1 
183,0)1( 

38,3710 

627.800 
186,4 1I 
193.11)0 

38,2301 

664611 
201 1115) 
21)0,0)10 
40,440 

Total United Stiates 5.884.411 5,809,760 5.418.230 6,102.881) 

Caipacity data include all elevaiiors, s arehtmiiss. terlllitls. iiierchant mills, other storages,
mindoilseed crushers w ich tore _,rain, syi)can,, ir flaxseed. 

Source: Grain Reportin,, ttoard. Satistical Rept~rintr Service, USIA. 
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Table 4E-15. January 1 On- and Off-Farm Stocks: Four State Area (hun

dred thousand bushels) 

Illinois Indiana Kentucky Ohio 

Oil Off On Off On Off Onl Off 

1971 397 
1975 423 

232 190 
255 202 

Corn 
72 27 
70 59 

9 
12 

123 
133 

70 
67 

1971 3.6 
1975 5.9 

16.1 2.2 
20.7 3.8 

Wheat 
8.3 1.3 

10.1 1.8 
2.1 
3.2 

3.6 
5. 

17.0 
26.9 

1971 84 
1975 91 

110 32 
91 32 

Soiheans 
30 3.6 
28 12.0 

6.2 
6.2 

23 
32 

28 
35 

Source: USI)A, Statistical Reporting Service, Corp. Reporting Board. 

Table 4E-16. U.S. Exports of Soybeansa (hundred thousand bushels) 

Count'w of Destitation 1970-71 1971-72 1972-73 1973-74 

Western Furope 239 232 254 324 
31ISoviet Union 

Japan 102 107 121 106 
Other 92 77 74 -00 

Total 	 433 416 480 530 

Port o] Inspection 
Canadian Ports 	 24 13 24 
Great Lakes 	 61 60 36 
Atlantic 	 23 46 63 
Gulf 	 308 361 407 

Total 	 416 480 530 

aThese figures are for the Marketing year and thereftore do riot agree with earlier exhibits 

recorded on a calendar year. 
Source: I:SCS USI)A. 

grailt flows within the United States would occur. Tables 4E-I 6 and 4E-17 

show the ports of inspecti(tl for recent exports of soybeans and wheat. A 

facility of adequate size (5 million butshels) would cost about S35 to $40 

million; a 2.4-miillion-bushel facility would cost S25 million. 

4. 	 Expand internationally. E&D and Tidewater did little business in which they 

arranged the international details. By establishing offices in several key Euro

pean cities. EDI felt that it could capture a portion of this business. Although 

Mr. Ilarrell did not know the exact cost of this option, lie felt that it would 



296 Agribusiness Management for Developing Countries 

Table 4E-17. U.S. Exports of Wheat by Areaa (hundred thousand metric 
tons) 

1970-71 1971-72 1972-73 1973-74 1974-75 
Great Lakes 1.5 1.6 2.8 3.0 2.0Atlantic .4 .6 2.4 .8 2.4Gulf' 10.7 9.6 18.6 18.2 14.2Pacific 5.8 5.1 8.0 9.1 9.4 

Total 18.4 16.9 31.8 31.1 28.0 

"This exhibit is on a marketing year basis and therefore does not agree with earlier exhibits

recorded on a calendar year basis.
 
Source: USDA, ERS.
 

alter the nature of EDI's present activities and would eventually require sub
stantial capital. 

5. Combine E&D and Tidewater. This option would EDI anmake integrated
grain firm from farm to port, and it might increase the probability of success
ful international expansion. Mr. lHarrell felt that the profit-center approach 
had aided tile development of EDI but that it might be tine to combine the 
operations of these companies. 

6. Work more closely with cooperatives as their marketing agent. 

Any of these options would have increased EDI's competitive position in 
the grain business. Mr. I larrell felt, however, that he should consider alternatives 
outside of [Dl's present activities. Although the last four years had been out
standing for the grain business, environmental conditions were in a ofstate 
change, and Mr. Ilarrell was uncertain what profit opportunities for grain
traders would be in the future. For this reason, lie wanted to consider expansion
into other agribusiness activities but had not, as yet, developed any specific 
alternatives. 

NOTE 

1.A DISC' ()ontestic International Sales Corporation) is a domestic corpora
tion with income predominantly (95 percent) derived from export sales. It Il ay
defer U.S. income taxes on up to 50 percent of its income, and the other half is
taxed directly to tl shareholders. The tax-deferred income is never taxed to the
DISC; it is taxed to the shareholders only when distributed, when a shareholder 
sells his stock, or when the corporation no longer qualifies tsa DIS(. The favor
able tax treatment for DISC's is a way to encourage U.S. exports by removing
inequalities between U.S. exporters and foreign manufacturers. 



* Chapter 5 

System Response to Growth in Demand: 
The Case of Southeast Asia 

In the last two chapters we analyzed the Japanese and U.S. corn 
economies, showing how the developed segment of the world corn 
system responds to growth in demand for corn and corn products 

and to changes in national policies. Participants at each stage in these systems 
use various coordinating devices to respond promptly to changing supply and de
niand factors, technological changes, and the market structure. 

The subject of this chapter is the developing corn system in Southeast Asia. 
Our interests here are the differences between this system and the developed sys
tem and the ways in which participants in a developing system can relate their 
activities to regional and world systems. In other words, we wish to identify the 
obstacles that slow or prevent tile Southeast Asian corn system from respondinp 
to growing internal and external demand for corn. At the same time, we wish t.) 
identify the transferability and adaptability of a corn systems approach to the 
problems, opportunities, and priorities in the developing corn system of South
east Asia. 

Some readers will argue, with good reason, that a "corn system" can hardly 
be said to exist in Southeast Asia. Indeed, most corn producers in the region do 
raise other crops as well. The merchants who handle the farmers' corn handle all 
the other grains produced in their market area, and they are in fact primarily 
rice traders. Although a substantial cornrprocessing industry now exists in the 
Philippines, the regional market for manufactured corn products is miniscule. 
Wholesalers, retailers, and exporters who handle corn and corn-based products 
all deal in many other commodities as well. And the differing-at times con
flicting-policies by which governments seek to manage national food supplies 
and prices often insulate domestic commodity systems from world markets. In 
such an environment, the private firm must reach beyond its own traditional 

297 
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functions and work to create or reinforce the existing elements of a formal 
commodity system at the request of and in cooperation with national govern
mental leaders. 

DYNAMICS OF THE SOUTHEAST ASIAN 
CORN SYSTEM 

The corn system in Southeast Asia is composed of nine national corn industries 
of varying sizes, levels of development, and degrees of importance within their 
economies. The corn industries of Indonesia, the Philippines, and Thailand are 
significant in temis of the absolute volume of corn they produce Table 5-1as 
evinces. That is why we selected them for this study, Indonesia and tile Philip
pines annually consume over one tmillion tolls of the corn per year, as Table 5-2 
shows. 

The domestic markets for corn in these three countries have evolved in differ
ent ways in response to differing production, consumption, price, and regulatory
factors. Table 5-3, which sunmarizos their corn consumption and use, reflects 
these differences. Tile most striking contrast this table displays involves human 
consumption and exports: The Philippines and Indonesia consume most of their 
corn; Thailand exports the bulk of its crop. 

Domestic Consumption 
Four factors seem of paramount importance in the dynamics of' domestic 

corn consumption in these three countries: the relative availability and price of
rice, per-capita income, and the livestock industry's development. The first two 
factors condition human consumption of corn and corn products. Tile last two 
variables determine demand for corn as all aninial-feed ingredient. 

It is impossihle to discus.; hilman corn consumption ill Southeast Asia with
out reference 
to rice because of its widespread production and consumption and 
the government progranis affecting it. Througilout the region, rice is the most 
common and-at existing income levels--the favored source of carbohydrates and 
protein. Where people consume ctrn heavily, they do so because they do not 
have enough rice. Only ill a few rural corn-growing regions of tile Philippines and 
hidonesia does tile per-capita coInsumptioll of corl exceed that of' rice. For these 
reasons the national per-capita consulption of' corn is mullch lower than that of 
rice, as shown ill Table 5-4.1 

Corn's special values to the regionIs inhlabitants are its availability ill ilie event 
of damage to the rice crop, as ill tile Philippines during 1972; its use as a t'od 
source before the rice harvest wIhell supplies are short, as in Ildonesia: and its 
importance as a source of incole for farmers working land that cannot support 
rice. 

The form in which corn is consumed in each country varies. In Indonesia,
people boil or steani the whole grain before eating it. InI the Philippines, white 
corn grain, grits, green and sweet corn, and corni flour or nieal products are all 
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Table 5-1. Corn Area and Production in Southeast Asia: 1975 
Cb 

Area (thousandsof hectares) Production(thousandsof metric tons) Q 

Land in Land in Corn Landas Total Corn Production 
Arable Grain Corn a Percentage Grain Corn as a Percentageof 

Country Land Production Production of GrainLand Production Production Total Grain Output 

Burma 9,973 5,563 130 2.3 9,531 58 0.6 
Cambodia 2,900 760 100 13.2 870 120 13.8 
Indonesia 13,300 11,440 2,841 24.8 26,600 3,500 13.2 
Laos 960 696 16 2.3 938 28 3.0 
Malaysia 3,119 780 2 0.3 2,017 5 0.2 
Philippines 7,580 6,780 3,028 44.7 9,162 2,574 28.1 
Singapore 2 ...... --. 
Thailand 12,500 9,828 1,258 12.8 18,336 3,000 16.4 
Vietnama 5,350 5,575 253 4.5 12,332 320 2.6 

Total 55,684 41,422 7,628 18.4 79,786 9,605 12.0 

Land in grain production exceeds arable land due to difference in years cited by sources. 
Sources: Arable land, land in grain production, and total grain production: FAO, Production Yearbook, 1975. Land in corn production and corn 
production: Foreign Agricultural Service, USDA, Reference Tables on WhZeat, Corn, and Total Coarse Grains Supply-Distributionfor Individual 
Countries, FG 9-76, May 1976; except Laos and Vietnam, for which FAO figures were used. 

1, 



Table 5-2. Total Consumption of Corn in Southeast Asia: 1960-76 (thousands of metric tons) 

Year Burma Cambodia Indonesia Malaysia Philippines Singapore Thailand Vietnana Total 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

17 
38 
35 
48 
42 
47 
40 
58 
52 
58 
55 
60 
59 
61 
74 
71 
85 

-
46 
52 
118 
-
35 
44 
74 
45 
83 
86 
80 
73 
90 
90 
120 
120 

2.458 
2,282 
3,243 
2,370 
3,772 
2,327 
3,601 
2,261 
3,056 
1,909 
2,541 
2,446 
2,248 
2,441 
2,314 
2,508 
2,557 

127 
268 
163 
103 
51 
61 
71 
77 

109 
132 
166 
203 
231 
216 
222 
229 
239 

1,204 
1,217 
1,275 
1.297 
1,306 
1,345 
1,405 
1,484 
1.691 
1,889 
2,050 
2,160 
2,115 
2,320 
2,530 
2,655 
3,015 

13 
10 
3 
2 

10 
9 

17 
222 
243 
345 
360 
360 

10 
15 
15 
20 
25 
29 
35 
55 
104 
176 
220 
280 
295 
341 
450 
560 
700 

9 
30 
95 
99 
93 
74 
75 
34 
75 
162 
111 
124 
122 
96 
100 
95 
95 

3,825 
3,796 
4,878 
4,055 
5,289 
3,931 
5,281 
4,046 
5,134 
4,419 
5,238 
5,370 
5,365 
5,808 
6,125 
6,604 
7,171 

C 

1 

Z' 
Z 
Z 

-

" 

Z 

i" 

asouth Vietnam only. 
Source: Foreign Agricultural Service, USDA, Reference Tables on 
tries, FG 9-76, May 1976 and PG 7-77, July 1977. 

lheat, Corn, and Total CoarseGrainsSupplv-Disrributionfor Individual Coun. 
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Table 5-3. Corn Consumption and Use in Indonesia, the Philippines, and 
Thailand: 1974 (percentage) 

Indonesia Philippines Thailand 

Ifunman consumption 82 81 4 
Livestock and animal feed 9 13 8 
Industrial .5 3 -
Seed 4 2 .8 
Waste 1 1 .2 
Export 3.5 0 87 

100.0 100.0 100.0 

Sources: Indonesia: Geronimo M.Collado, "The Corn Systems of Thailand, Indonesia and 
the Philippines: A Comparative Overview," in SEARCA, Proceedings of the Regional Work
shop on ('orn, 9-11 April 1975, 1p.29. Philippines: SEARCA, The Philippines Corn Corn
ntodit.v Svstenz (n.p.) Part I, Ch. VI, p. 2. Thailand: SEARCA and the Faculty of Eco
nolics and Business Administration of Kasetsart University, The ThailandCorn Connoditv 
SYstent (n.p.), 1p.79. 

part of the diet. In Thailand. the poptlktion consuies stnall atnounts of corn in 
the form of baby corn ears for desserts or as a vegetable. 

Whether humans consunie corn directly as grain and manu factured products 
or indirectly as aniimal products depends largely on income level and distribu
lion. Loc:al studies of incotme and direct corn consumLptioti indicate that in
creases inincome result itn lower corn consumption in f.vor of rice. Consumers 
in all three countries apparently think of corn grain and grits as "poor man's 
food." 

Although the per-capita consumption of corn directly as grain is likely to 
decline as real incomes increase, demand for livestock products will probably 
increase and spur greater use of corn for feed. Fragmentary evidence sutggcsts 
that higher incomes cause increased detiand for meat and potL try products and 

that consumption of commercial feed is increasing. Tables 5-5 and 5-6 contain 
evidence of ilcreasing use of corn as a feed ingredient in several Southeast Asian 
regions. 

The use of corn for industrial products like starch, oil, avd sugars also tends 
to increase as income rises. Th us, for example, Japan with its per-capita income 
of $4200 and population of 110 million consumes abott one million tons of 
starch annually, while the Philippines' 40 million people with per-capita incomes 

of about S250 consume only about fifty thousand tons annually. Althlough corn 
is the tmost commton source of starch, other sources do exist. Table 5-7 shows 
these ingredients are used to varying degrees in different countries depending 

upon price, availability, and end use of the starch prodttct. Where markets for 
the by-products (protein and oil) of starch manufacture based or. corn exist, this 

grain can be the least expensive source of starch. The protein can be sold for ani
mal feed and the oil for cooking oil. If markets for these by-products do not 
exist, or if tapioca is very abundant and cheap (as in Thailand and Indonesia), 



Table 5-4. Comparison of Per-Capita Food Consumption in Indonesia, the Philippines, and Thailand: 1964-66 Averages 

h:donesia Philippines Thailand 
Grams of Grams ofKilogram Calories Grams ofProtein Kilograms CaloriesCommodity Protein Uilograms Calories ProteinPer Year PerDay PerDay Per Year PerDay PerDa Per Year PerDay PerDay r 

Cereals 113.0 1,114 22.5 121.2 1,198 24.6 162.7 1,605Wheat 30.0.7 6 .2 10.9 108 3.2Rice .9 9 .3867 16.1 86.0 849
Corn 

87.9 15.8 161.5 1,593 29.6 "24.4 241 6.2 23.9 237 5.5 .3 3Other .1 tZ-
 - - .4 4 .1 - _Roots and tubers 118.3 338 2.8 40.2 112 1.0 25.8 66 .5Sugar 
 6.7 72  15.6 165 
 .1 17.9 119 .2Nuts and oilseeds 16.1 122 7.5 13.3 53 1.6 30.2Fruits and vegetables 34.9 130 4.530 1.0 76.6 88 1.7 86.8 93 3.0 COAnimal productsa 16.2 44 5.2 56.5 183 14.8 40.0Fats and oilsb 2.9 71 163 12.3- 3.9 93 - 1.8 43Other 7 .2 .3 3 .9 7 .4 

1,798 39.3 1,895 43.8 2,226 50.9 
aMeat, eggs, fish, milk, cheese. 
bButter, vegetable oils, animal fat. 

Source: FAO,AgriculturalCommodity Projections,1970-1980, Vol. 11, pp. 121, 123, 124. 



Table 5-5. Livestock Numbers on Farms in Indonesia, the Philippines, and 
Thailand: 1961-75 (thousands) 

1961-65 1971 1972 1973 1974 1975 

Indonesia 
Cattle and calves 6,401 6,245 6,260 6,682 6,687 6,687 
!'uffalo 2,846 2916 2,825 2,870 2,786 2,823 
Ilogs 2,782 3,382 3,300 4,048 4,358 4,378 
Sheep and goats 11,046 10,089 9,994 10,675 10,633 10,633 
Chickens 62,500 74,033 86,135 96,452 109,679 115,000 
Ducks and turkeys 5,640 9,457 13,112 13,810 15,879 16,142 

Philippines 
Cattle and calves 1,258 1,795 1,933 2,099 2,200 2,250 
Buffalo 3,357 4,556 4,711 4,937 5,000 5,050 
flogs 6,541 7,050 7,742 8,627 9,300 9,700 
Sheep and goats 583 953 1,112 1,278 1,331 1,382 
Chickens 51,708 56,512 50,103 49,965 51,000 51,000 
Ducks and turkeys 1,759 2,482 2,680 3,046 3,160 3,274 

Thailand 
Cattle and calves 3,601 4,667 4,377 4,751 4,800 4,939 
Buffalo 5,052 5,735 5,829 5,634 5,700 5,784 
flogs 3,329 5 ,1 3 2a1 3,884 4,573 4,700 4,962 
Sheep and goats 50 76 77 78 78 78 
Chickens 41,267 53,976 52,882 63,500 64,000 66,000 
Ducks and turkeys 6,520 7,194 7,281 7,300 7,400 7,500 

aApparent error in source document. 

Source: FAO Production Yearbook, 1975, except years 1971 and 1972, Production Year
book. 1973 and Production Yearbook, 1974, respectively. 

Table 5-6. Domestic Consumption of Corn for Feed in Southeast Asia: 

1960-75 (thousands of metric tons) 

Ycar Indonesia MalaYsia Philippines Singapore Thailand Total 

1960 66 357 2 425 
1961 87 377 4 68 
1962 85 415 4 504 
1963 54 381 6 441 
1964 27 389 10 426 
1965 32 396 10 438 
1966 37 428 is 480 
1967 41 450 25 515 
1968 57 546 45 648
 
1969 69 639 85 793 
1970 46 669 105 820 
1971 81 658 135 874
 

1972 154 78 680 207 140 1.259 
1973 160 78 750 228 160 1,376
 
1974 175 70 856 330 250 1,675
 
1975 181 61 900 345 350 1.837 

Source: Foreign Agricultural Service, USI)A, Reference Tables on Wheat, Corn, aid Total 
Coarse Grains Supplv-Distribtion]or IndividualCountries, FG 9-76, May 1976. 
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Table 5-7. The Market for Starch and Starch Products in Selected Asian 
Countries: 1974 

Alpproxinate Annual 
Population Use (thousands

Country (millions) metric tons) 
Raw 
Material 

India 600 180 Corn, tapiocaIndonesia 120 n.a. Tapioca
Japan 110 1,000 Corn, tapioca, potatoKorea 34 60 Corn
Malaysia 12 25 Tapioca
Pakistan 67 65 CornPhilippines 40 54 Corn, tapioca
Taiwan 16 60 Corn
Thailand 40 35 Tapioca 

Source: Malcohn McDonald, "The Asian Market for Corrn and Corn Products," in SEARCA,
Proceedingsof the Regional Workshop on Coro. 9-11 April 1975, p. 97. 

cornstarch manufacture may be unecononical. Therefore, increasing per-capita
incomes may lead to increased industrial corn use in the Philippines but not 
necessarily in Thailand or Indonesia. 

Supply 
The supply of corn as the second most important crop in Indonesia, the 

Philippines, and Thailand is crucial to their agricultural economies. In many 
areas it has been considered a poor man's food and therefore its productivity
and availability is especially itmportant to the rural development of these selected 
Southeast Asian countries. NIuch attention has been given to the development of 
new varieties and the use of a packaged approach of credit, fertilizer, seed, and 
irrigation. But in spite of these public and private productivity efforts, supply
expansion took place at a more significant rate only in the early 1970s. Market 
incentives along with increased utilization of appropriate technology, as noted 
below, is critical in order to improve the supply of and trade in corn in Southeast 
Asia. 

Production. Corn production, Table proves. has increasedas 5-8 signifi
cantly. lowever, this growth in production has been due nore to increases in 
land cultivated than to yield incfeases, as Tables 5-) and 5-10 demonstrate.
Production has increased most dramatically in the Philippines and Thailand. 
Malaysia, Thailand, Indonesia. and the Philippines have achieved productivity
increases modestly larger than those achieved by most other developing coun
tries.' In absolute terms, however, yields are still distressingly low.
 

These low yields reflect, in large part, 
 the persistence of traditional produc
tion methods despite government efforts to replace them. In the Philippines and 
Indonesia, corn grows primarily on relatively small farms with limited resources. 



Table 5-8. Corn Production by Country: 1961-76 (thousands of metric tons) Cb 

North South 
Year Burua Canbodia Indonesia Laos Malaysia Philippines Thailand Vietnam Vietnam Total 

1961 52 152 2,283 4 1,266 598 32 
1962 65 182 3,243 4 1,273 665 38 
1963 56 204 2,358 15 7 1,293 858 217 37 5,045 
1964 53 139 3,769 19 7 1,212 935 274 46 6,555 
1965 62 136 2,365 23 8 1,280 1,021 265 14 5,304 
1966 54 150 3,717 20 7 1,490 1,122 250 35 6,845 
1967 68 154 2,369 22 6 1,6.9 1,315 220 34 5,807 (b 

1968 62 118 3,166 23 6 1,733 1,508 230 32 6,878 3 
1969 68 137 2,293 23 8 2,008 1,700 240 31 6,508 : 
1970 67 122 2,825 25 7 2,005 1,938 250 31 7,270 
1971 73 120 2,607 25 5 2,013 1,300 230 34 7,407 
1972 55 62 2,016 27 4 1,831 1.320 220 42 5,577 C 
1973 61 120 2,912 29 4 2,289 2,350 250 51 8,066 
1974 79 120 3,239 30 5 2,568 2,450 250 50 8,791 
1975 82 120 3,600 n.a. 6 2,574 3,000 n.a. 35 
1976 85 120 2,498 n.a. 6 3,037 2,700 n.a. 35 

2
Sources: Laos and North Vietnam: F.40 Production Yearbook, 1974. All others: USDA, Foreign Agriculture Service, Reference Tables on h'heat, S-
Corn, and Total Coarse GrainsSupply-Distributionfor IndividualCountries, FG 9-76, May 1976, and FG 7-77, July 1977. 

Cn 



Table 5-9. Corn Area Harvested by Country: 1961-76 (thousands of hectares) C" 

Year Burma North SouthCambodia Indonesia Laos Malaysia Philippines 7hailand Vietnam Vietnam Total 

1961 68 101 2,462 - 3 2,016 298 - 31 
1962 128 115 3,175 - 4 1,950 321 - 36 1963 131 127 2,559 30 4 1,898 
 388 236 37 5,410
1964 114 137 
 3,646 40 4 
 1,923 541 220 
 37 6,659
1965 126 89 
 2,507 40 4 
 2,106 562 220 
 36 5,690
1966 143 117 3,778 40 3 2,158 
 590 200 29 7,058 E1967 164 113 2,547 40 4 2,248 
 598 200 29 5,943
1968 154 102 
 3,220 42 4 
 2,256 606 210 
 29 6,623
1969 142 86 
 2,435 38 4 
 2,420 690 
 210 29 6,054 1970 92 94 2,939 40 3 2,392 749 210 29 6,5481971 102 100 2,627 40 2 2,432 824 210 31 6,368
1972 107 84 2,254 35 2 2,325 997 200 35 6,0391973 43 100 3,288 36 2 2,763 1,044 200 40 
 7,516
1974 100 100 2,648 36 2 3,062 1,082 200 40 7,270 " 1975 100 100 2,841 - 2 3,256 n.a. 30 - -1976 100 100 2,225 n.a. 3 3,445 1,400 n.a. 30 -

Sources: Laos and North Vietnam: FAO Production Yearbook, 1974. All others: USDA, Foreign Agricultural Service Reference Tableson Wheat,Corn, and Total CoarseGrain Suppl'-Distributionfor IndividualCountries, FG 9-76,May 1972, and FG 7-77, July 1977. 
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Table 5-10. Corn Yield by Country: 1961-76 (metric tons per hectares) 
Cb 

North North
 
Year Burmna Cambodia Indonesia Laos Malaysia Philippines Thailand Vietnam Vietnam
 

1961 .76 1.50 .93 - 2.0 .63 2.01 -- 1.03 
1962 .51 1.59 1.02 - 2.0 .65 2.07 - 1.06 
1963 .43 1.61 .92 .5 2.25 .68 2.21 .92 1.00 
1964 .46 1.01 1.03 .48 2.0 .68 1.73 1.24 1.24 
1965 .49 1.53 .94 .58 2.0 .66 1.82 1.20 1.22 
1966 .38 1.28 .98 .50 2.33 .69 1.90 1.25 1.21
 
1967 .41 1.36 .93 .55 2.25 .72 2.20 1.10 1.17
 
1968 .40 1.16 .98 
 .55 2.25 .77 2.49 1.10 1.10 
1969 .48 1.59 .94 .61 2.0 .83 2.46 1.14 1.07 
1970 .73 1.30 .96 .63 2.33 .84 2.34 1.19 1.07 
1971 .72 1.20 .99 .63 2.5 .83 2.26 1.10 1.10
1972 .55 .74 .89 .76 2.0 .79 1.32 1.1 1.20 (b 

1973 1.42 1.20 .89 .81 2.0 .83 2.25 1.25 1.28 
1974 .79 1.20 1.13 .83 2.5 .84 2.26 1.25 1.25 
1975 .82 1.20 1.12 NA 2.0 .85 2.25 NA 1.17 
1976 .85 1.20 1.12 NA 2.0 .88 1.93 NA 1.17 

Sources: Laos and North Vietnam: FAO Production Yearbook, 1974. All others: USDA, Foreign Agricultural Service References Tables on Wheat, 
Corn, and Total Coarse GrainsSupply-Distributionfor IndividualCountries, FG 9-76, May 1976, and FG 7-77, July 1977. 

C', 
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A large percentage of the farmers ini these countries are subsistence operator
whose primary objective is to produce e: ough corn for their own needs. Habit
and economic circumstances force thein to minimite the risks of crop and finat.
cial failure, so they tend to continue using proven (traditional) production
methods requiring very surall cash inivestments. 

It would be an oversimplification, however, to blame low yields and the con-
Iinuing dominance of traditional farming methods primarily on the behavior 
patterns of subsistence farming. Technical, climatic, and eCOnloml1ic factors also
limit adoption of high yielding varieties and modern technology. The native
seed varieties used in the Philippines aid Indonesia, and the Gtatemalan yellow
flint variety used in Thailand. mature in 90 to 100 days instead of the11 0 to
120 days Mrost higher yielding varieties reLuiLe. Their shorter maturation period
permits small farmers to reduce their overall risk of crop loss by harvesting three 
crops l)er year. In Indonesia. 'or exariple . the heaviest plantings occur in
October and November, at the beginniur, of the wet season. Using early maturing
varieties, farmers can harvest corn in i)ecember arid J inunary. when rice supplies 
are seasoiially low. 

In additim to shorter illaturatioi periods. ianev fariers see a irniuber of'other technological advantages to the traditional seed varieties. These advantages 
incilide' 

I. greater resistence to downy mildew disease, a mrajor problenr in the Philip.
pines aid Indonesia (Relatively few mildew resistant varieties are available,
and fariers have beeii slow to accept them. 

2. better adaptability to the poor soils of the upland (raiifed) corn-prodncing 
areas of tire Philiplpines ari(l indonesia (i)iffererices iii yields between old and 
new varieties are iriuch smaller in these regiors.) 

3. higher shelling recovery rates 
4. better color and taste (Most of the re,:ortrncnrdd varieties are yellow, but 

white varieties are preferred t'r hlitnari corisnrrrptnioil.)
5. lower vulncrability to weevil damage arid to moisture damage in the rainy 

seasoi harvest. 

Ilproved high yield varieties are gradually' becorIing available. In tihe Philip
p)ines, tle gove rimIIrt is gradually distribiutirig synthetic iildew-resistant whitevarieties DINIR-2 ard I)R-4 aid yellow varieties DNIR-I aid I)NIR-3. Efforts 
are also being made to adapt U.S. hybrid varieties to tie Philil)pine eriviroruncit.
II Thailand. the ,'ovelnrict cicourages ise of the recentl\ developed 'Pra
buddabat :5'" arid I)RNl-4 valrielies. II itrdotesia, none of' the recorinteided
high yieldin., vauictics (10lhi1;nr)ari. Nor, Jiaid Hogor ('omposite 2) are resistant 
to downy mildew, but the iterAsiai Corn Inrrroveiienr Program at the iternia
tional Downry Nfildew Nursery iII 'lailaiid. CIMMYT in Mexico. aid the Iido
rnesiai goverrinert are coope.rating ti) develop such varieties. 
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Another major obstacle to the adoption of new varieties is the inadequacy 
of improved seed production and distribution facilities as highlighted in the Phil 
Hi-Bred case in Appendix A to this chapter. The case shows how extremely 
difficult the tranisfer of technology tromt U.S. to Philippilne seed companies is. 
The lack of adequate domestic coimmercial supplies and distribution apparatus is 
particularly imi)ortant for corn because the hybrid seeds must be purchased 
every year. To upgrade seed research and marketing, the Indonesian governent 
has established a National Seed Corporation to manage a 2.450-hlctare seed 
farm arid to train specialists ir' the development and use of th," new varieties. 

Still, the slow adloptiol of high yielding varieties is only one part of the prob
lei of modernizing the traditional corn systems of Southeast Asia. Significant 
changes are also required inl tarm practices aid illthe use of other inputs. Among 
the most critical input lequirernlenits still lacking are imnproved water control 
aid chemicals for ferilization aid plant protectioni. ('oni producers in the 
Philippines anid Indonesia use almuost no fertilizers, pesticides. inisecticides, or 
herbicides. Ilse otf these iniputs illThailand is very limited. In the Philippines. 
fhr example, SFAR('A estimates that- despite Board of Trade investment incen
tives- the natimi's twetity-three p)rivate agricultural-cheinical marketing firms 
stupply onlv 3.4 perceint of the insecticides and )esticides needed for all agricul
tral purposes. 

These coluitries dep-eid heavily ol imports Cor their fertilizer supplies, a;nd 
when prices rise as was the case illtIre 1973-75 Slrortie t eV rave ditficuilV 

cortitpeii with I anit Thl h'l govClilletil ain ,llelit buy'ers e ilippinil establisled 
Fertilizer hidustry Auitlirity inlMairch 973 to eisuie equitable distribution 
of lilnited suppllies aolillr, all agricultural prodtucers. B\vI i70, spl)lies had conie 
to exceed Lciraitd ald torle ferili/er tirrir so i began selling its facilities ol ;i 

cooperative basis to small-scale faricis. Indoiesia iilports 50 perceit of' its 
iiitrogel fertilizers aiid all ot its potassium aid phospliate. The nition's current 
developiriCIlt plain calls for rise of' its large oil and gas reserves to achieve self
sutficielcy iniiiitrogeti 1w 1979. The Fertilizer ManagemeIt Board, established 
in 1972, atilhorized a 50 peicenl piice inicrease illSeptet hei 1973 to stiiolate 
dotnlestic produclio. At the saiie lime, Iroever, tire goverilitli colitlines ito 

subsidize tire cost Iferli/er for growers ot crops it desiginates as essential. one 
of which is corni. 

iinrprovcd farin-iiiiieneiit practices are licking illphiases of conl prOLItic

tiorlill Soitlreasl Asia bcVOnid the a:pplicatiiri of fertilizer aid other chreilicals, 
incluldire IiLd trelxrIritrrlr plaitinig, weetdilg, cuiltivatlir. hraivCstirrg, MidLl iirr'. 
1iradequale calpitl fo new equipiilent is onilyirrvestilerit Ior failiilachirlerv alild 

partly resimiisible lor this lack. ()Mat least equal iiilptirtaiice is thre iced for inore 
tiaiiiiiigpr1igraiis alid imprved exteiisioi services trroughiout agricultural 
negiollb. StuLies :t tire Irteiiatioral Rice RCseaich Iislitlle ildicate that 

Sigiiticalt yield irriprovelleits co ld be obtahired for rice through better farm 
lilaiigelrcilt, even witlro it large capital iinvestinei .TIe saire ioust also be true 



310 AgribusinessManagement forDeveloping Countries 

for corn where current practices, even in Thailand, are even more primitive than 
anong rice farmers. 

Lack of adequate water control in the corn-production areas is also a major 
problem in all three countries. Although an increase in the amount of land under 
irrigation is part of any solution, effective water control also requires improved 
storage and drainage facilities in rainfed production areas. In 1969, Indonesia 
ranked sixth in the world in land under irrigation (6.8 million hectares. 38 per
cent of its total cultivated area), but its irrigated corn-producing areas were rela
tively small because net farm income was higher for rice and because the 
government accorded a higher priority to increasing rice production. In Thailand 
only about one-sixth of the cultivated area is irrigated and the ratio is even lower 
in the Philippines. 

The ecotomic incentives to adopt inodernimethods of production are, for 
many farmers in Southeast Asia, insufficient to overcome these obstacles. Even 
if farmers adopted every aspect of modern corn technology, their potential in
come from corn would not be significantly higher than cirrent returns from irri
gated rice or cassava production. Il Indonesia, for example, government data 
suggest that realizable net farm income from corn under a nmodernized system 
might be abott 44.200 rupees per hectare. This figure is only iiioderately attrac
tive, conipared with actual returns reported in the January-February 1971 
Agricultural Survey of 50,300 rupees per hectare for lowland rice, 43,200 for 
cassava and 20. 100 for upland rice. In the Philippines. it is not clear that the 
government supt, t price for corn- even at its recently increased level- is sof
ficient to coipensate the farmer for the costs of even moderale ilprovenents 
over traditional icchnolog. Furthermoc. ilst farmcts arc unwilling or unable 
to adopt the full range of niodern methods and inputs. As a result, they do not 
realize expected yield improvements and the actual increase in their net farm in
come does rlot julstify higher risks. 

The pattern of aind tenure in the region complicates consideration of the role 
of economic incentives. lin many areas, numerous small subsistence farmers, 
dependent tenants, and landless laborers live and work on land owned by a 
small number of middle-income and rich people who are often farmers, lessors, 
lenders, and traders at the same time. Great disparities in land ownership rarely 
allow smaller landowners and the landless to be prosperous. To survive, small 
operators may have to lease some of their owvi, hectarage or work part-time for 
someone else. Tenants have little security, and they saypay rent exceeding 
half their entire crop. All risks they take are their own, while gains achieved 
through additional effort or capital lutist usually be shared with the landowner. 
Under these circunstances, tenant fariners are clearly much less eager to under
take the risks of innovation than owners who can enjoy all tie fruits of their 
risk -aking." 

Stocks. Figures on regional corn inventories are sparse and difficult to 
interpret. Table 5-11 shows that. even allowing for a change in reporting for 



Table 5-11. Beginning Corn Stocks: 1961-77 (thousands of metric tons: years ending June 30) 

Four-
Nation 

Indonesia MValavsia Philippines Thailand Total 
tb
 

Percent of Percentof Percent of Percent of -

Previous Previous Previous Previous 
Year's Con- Year's (on- Year's Con- Year's Con-

Year Stocks sumnptiona Stocks sunptiotna Stocks sumptiona Stocks sumptiona Stocks 

1961 - 4 3.2 60 5.0 390 390 454 

1962 - 4 2.4 109 9.0 384 256 497
 

1963 - 7 4.3 108 8.5 312 208 427
 
1964 - 7 6.8 104 8.0 227 114 338
 

1965 - 8 15.7 113 8.1 241 964 362
 

1966 - 7 11.5 151 11.2 101 348 
 259
 
6 8.5 281 20.0 8 22.8 295
1967 

1968 - 6 7.8 380 25.7 54 98.1 440 

1969 - 8 7.3 400 23.7 168 162 576 

1970 182 9.5 8 6.1 519 27.5 190 107 899 

1971 220 8.7 18 10.8 504 25.0 245 113 987 C 

1972 226 9.2 17 8.4 523 25.3 154 55 920
 

1973 5 0.2 23 10.6 355 16.8 135 45 518 

1974 331 13.6 21 9.5 414 17.8 13 7.8 279 
April 1 9 7 5 b 800 31.5 22 9.6 611 24.2 34 7.6 1467 " 

April 879 35.0 23 9.6 777 29.3 88 15.7 1767
1 9 7 6 b 

April 1977 850 33.2 24 10.0 940 31.2 88 12.6 1902 

aCalculated from source tables.
 
bFor Indonesia, 'ear ending March 31.
 

Source: USDA, Foreign Agricultural Service Reference Tables on Wheat, Corn, and Total Coarse Grain Supply-Distributionfor Individual Coun- "
 
tries, FG 9-76, Mav 1976.
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Indonesia, corn inventories have increased over the years. This development 
is hardly surprising, given increased use of corn as an ingredient in feed milling 
and food manufacturing, traders' and manufacturers' need to maintain an inven
tory, and improvements in grain inventory reporting. The development of rela
tively sizable inventories may indicate that the region's corn system is gradually 
evolving toward a more commercial orientation. 

Trade. Because of the dramatic growth in production and exports by Thai
land, Southeast Asia is a net exporter of corn. As shown in Table 5-12 Thailand's 
corn and meal exports now exceed 2 million tons annually; making it the fifth 
largest corn-exporting nation in the world. Indonesia's corn exports are only a 
fraction of Thailand's, but they too have grown time to annual levelsover 
exceeding 100,000 tons. But their uncertain production such as in the recent 
year 1977-78, has meant that sometimes Indonesia becomes an importer of 
corn. The Philippines exported minimal amounts between 1967 and 1971, but 
food deficits in succeeding years have forced the nation to import about 8 per
cent to I 0 percent of its corn needs, the bulk of which comes from the United 
States. 

The major external source of demand fbr Southeast Asian corn has been 
Japan. Corn trade betweenl Jalan and Thailand firsl began in 1951. whetn 4,867 
metric toils changed hands. By 1960, almost 80 percent of Thai corn exports 
went to Japan. Subsequently, the importance to Thailand of the Japanese nar
ket has declined somnewlhal. ('urrently Thailand ships about half of' its annual 
production to Japan, about 20 percent to Taiwan 10 percent to Singapore, and
lesser percentages to Ilong Kong, Malaysia, tile Phhilippines, and the Nliddle Fast. 
Singapore is Ildonesia's largest custonler, accounting for between one-third and 
one-half of' that nation's annual exports. Taiwan has also become an important 
buyer, accounting for about one-third of Indonesia's exports. Other consistent 
buyers in varying Jm1ounts are Japan. [long Kong, and Malaysia. Figure 5-1 
shows the flow of corn anong the countries in tis study during 1N75. 

Chapter 3 showed that Japanese firms and government agencies have attemp
ted to develop or enlarge corn production in several Southeast Asian nations, 
including Cambodia, Tlailand, Ilndoesia, and Vietnam. Japan's substantial 
demand for corn atnd its ef'forls to diversify its sources promise Southeast Asia a 
significant market opportutnit. But of those nations able to produce feedgrains, 
only Thailand has taken advantage of this opportunity. Without Thailand, 
Southeast Asia would have been a net importer of corn since 1971. As the 
region's population grows, however, ilternal denand for hunan and feed-corn 
supplies will compete with the export market tor local corn production. 

Prices 
Regional corn prices tend to reflect U.S. prices. It is much more difficult to 

generalize about the pricing process within each country due to differences 
among government programs, market structures, and market efficiency. In Thai
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Table 5-12. Net Trade in Corn by Southeast Asian Nations: 1960-76 (thousands of metric tons, years beginning July 1) 
Cb 

Philip- Vorth South Net
 
Year Butrma Cambodia Indonesia Laos Malaysia pines Singapore Thailand Vietnam Vietnam Total "
 

C)
 
1960 25 140 2 - -122 - n.a. 519 - 18 582 

1965 15 101 38 - -52 -3 -13 1,132 -1 -30 1,187 t. 

1970 12 36 282 - -169 1 -9 1,663 - -80 1,700 " 
1971 13 - 217 - -197 -74 -17 2,111 - -90 1,901 t 
1972 - - 79 - -235 -116 -222 1,039 - -80 377 Cb 

1973 - 30 180 - -210 -90 -243 2,131 - -45 1,753 0 
1974 5 30 195 - -218 -159 -345 1,979 -- -50 1,437 . 
1975 5 - 51 - -224 -54 -360 2,386 - -60 1,744 
1976 30 -234 -141 -360 2,200 -60 1,375 

C")

Source: Indonesia: Biro Pusat Statistik, Ekspor Menurut Jenes Barang, Negeri Tujuan Dan PelabuhanEkspor, quoted in A.J. Nyberg. "'Outlook for 
the Indonesian Maize Industry" in SIEARCA, Proceedingsof the Indonesian Corn Commnodity System. First National Agribusiness Seminar Work
shop 28-30 December 1975, p. 72. All other nations: Foreign Agricultural Service. USDA, Reference Tables on Wheat, Corn, and Total Coarse 
Grain Supply-Distributionfor Individual Countries, PG 7-77. 
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price, which in turn is closely related to world (Chicago) prices during that part 
of the year in which the Thai-Japan Maize Trade agreement is in effect. But in 
Indonesia, which exports relatively small quantities of corn, there is no such 
correspondence betweeni internal and world prices. There, the government
controlled price of rice influences corn prices, which usually fall significantly 
below those of other grains. The Philippine government, on the other hand, con
trols the price of corn at all levels in the system to ensure a reasonable price to 
consumers, provide corn producers with adequate incentives, and insulate the 
food system from violent fluctuations in world grain prices. Typical of the diffi
culties of managing this price-control system is the problem of relating corn and 
end-product margins to each other and to other crops. The system's conse
quences for individual firms are highlighted in the Cebu Corn Dry Milling case in 
Appendix B of this chapter. 

Government Activity 
With the exception of its bimas palawija (credit) program for secondary crop 

improvement, the Indonesian government has usually left the corn system to 
fare on its own, but an intensive government program to improve production is 
underway in the Philippines. Government researchers are working to develop 
new strains of mildew-resistant corn. The National Grains Authority, the sole 
importer of corn in the nation, is improving its statistical monitoring of the grain 
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business. And the Philippine Board of Investment now authorizes tax incentives 
for certain livestock and feedgrain ventures. Thailand renews its corn trade agree
ment with Japan each year, and it has long encouraged the growth of the corn 
industry by providing credit, introducing new varieties, and encouraging cooper
atives. File effect of government activity on system participants is discussed 
more fully in the following analyses of the Philippine, Indonesian, and Thai corn 
systems. 

THE CORN SYSTEM IN INDONESIA 4 

Tile corn syst,l it Jhid,wsia is primarily centered in tile island of Java. Corn is 
mainly used for hum1nlail food and over half Of it is conisumed by the fanners who 
produce it. This is a classic example of a subsistent corn systen and of tile diffi
culties of reaclhing tile niany sniall scale producers with appropriate technology 
and financial incentives. 

Structure 
Structure and participation in the Indonesian corn system are difficult to 

define precisely due to the small size and local orientation of ost of its partici

pants. SEARCA reports that four nilion farmers produce sonie corn in Indo
nesia. Slightly less tian three millioi of' these producers are located in Java and 
nearly all of them also pr1uce crops other tian corn. About 35 percent of their 
corn production is 0If the wlite variety. Between tile producers and tile consumi
ing population of' over 120 ulillion people are an unknown number of traders, 
wlolesalers, and grain inerclatts. Three mills established since t073 are believed 
to account to, practically all of Indonesia's feed milling. One corn-oil processing 
plant (.,,erates in East Java. The Indonesian corn system is tieretore tlhe epitome 
of the (.,evelopiilg comliltodity systeill it las nliany small and subsistence pro
ducers: tl,ere are few conlloercial operations of significant size, and we lave rela
tively little data on wlici to base a1conclusive analysis. lowever, SIARCA's 
work las defined tI. broad outlines O' tile systeill. 

[igure 5-2 traces the prtlductiol aid flow of over 3.6 ilillion metric tons of 
corn witliiln Indonesia in 1074. A large percentage (43 percent) 'fthis corn re
ilained oil farnis where it was used for citlher seed or Iun1ll food. Tlhe remiain
tier is iarketed for a variety of uses Oft tile tal Il. 

Indonesial corn ftrniers lave three markets for their production: the local 
market, tile interisland domestic market, aitd tile export niarket. Several systeni 

pairticipants operate between farmers and tile final niarket for their graim. Village 
traders prrclhse corn directly rOt; f'rllrers aild lien sell it to local custolers 
and subdistrict collectots. he collectors in turn sell to retailers in the larger 
villages, to local teed lilills. and to larger district traders. Ihese district traders 

primarily supply retailers ii urban areas, exporters, and interregional wholesalers 
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Figure 5-2. The Indonesian Corn System: 1974 
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in the interisland and foreign trade. Commission agents operate on a small scale 
at various market levels, primarily for large traders. 

The market system for corn is most highly developed on the island of Java, 
which accounts for about three-quarters of the entire Indonesian corn crop. East 
Java alone produces just under half the total corn crop. Most of the corn sold 
there is in the form of grain. Hlusking and shelling are usually uone by hand, al
though some farmers sell corn on the cob and leave these operations to traders. 
Farmers dry their retained corn by either suspending small quantities over the 
cooking area or by shelling and sun drying. A few traders in rural areas have 
mechanical dryers. 

The marketing of corn by farmers depends upon corn's importance as a staple 
and upon the price of rice. Three patterns of corn consumption and thus of corn 
marketing are prevalent. 

1. Corn is constmed as tihe main staple only during particular months. As the 
price of rice begins to drop seasonally, the importance of corn decreases; 
more rice is consumed, and more corn is marketed. 

2. 	 Corn is mixed with rice all year long as a staple food, and only moderate 
amounts are marketed. 

3. 	Corn is the only staple food throughout the year, and farmers market rela
tively small amounts. 

In East Java, where the per-capita corn consumption is highest, farmers market a 
lower percentage of their corn crop than those in other areas. Conversely, in 
South Sulawesi and Lampung (South Sumatra), where dependence on corn as a 
staple is lower, tie surplus marketed by farmers is higher. 

Although corn can be planted any time during the year in Indonesia, it is 
usually planted at the onset of the wet season in October and November. Due to 
use of early maturing varieties the largest harvest occurs in December or January, 
the period of heaviest rainfall and leanest rice supply. Lacking adequate drying 
and storage capacity and usually faced with substantial demanJ for a rice sub
stitute, most farmers sell whatever corn they can immediately after harvest. 

Village traders purchase two forms of corn from farmers: ears and shelled 
grain. In the season of largest harvests, the sales quantities of both products are 
about equal: but in the dry season the quantity of corn sold as grain is about 60 
percent ot tile total corn purchased by traders. Almost ah corn ears are pro
cessed into grain by village traders. Beyond the village nader level, less than 10 
percent is marketed in the form of ears that are finally processed by district 
traders. Figure 5-3 depicts the flow of corn through the system by type of 
product. 

Cow-drawn carts capable of hauling loads of up to two tons are the principal 
means of transporting corn in villages, although bicycles are also used. Typically, 
corn is transported a distance of four to five kilometers. Beyond the village level, 
trucks are the main means of transportation. 
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Source: SEARCA. The Indonesian Corn Commodity System, (np.), 1974, p. 153.
 
Figure 5-3. The Flow of Corn through the Indonesian System, by Type of
 
Product
 

Corn grain at the village tradcr level has a moisture content of about 16 per
cent to 18 percent. It is further dried by subdistrict and district traders. %%]ten 
they have completed their work, the grain has a moisture content of' about 15 
percent. Despite its expense compared to sun drying, machine drying ispreferred 
by many traders because of its independence of weather conditions. During the 
wet season, sun drying may take as many as seven days instead of three. Such a 
delay can compel traders to operate at unecon1oniically low volunes. 

At all stages of the commodity system, grain is the most common form of 
stored corn. At the village and subdistrict levels, corn ears are almost imme
diately processed into grain after drying: grain is converted into corn/rice prod
ucts only when there is demand, since such products spoil more quickly than 
separate grains. 

Most village traders prefer to keep no more than one week's inventory be
cause their storage facilities are generally limited to covered godowns with capa
cities of ten to fifty tons. District traJers own larger storage facilities, ranging in 
size from one hundred to five hundred tons in capacity, but their facilities are 
also covered g(,dowis in which corn is stored in sacks. Of'all participants in the 
Indonesian corn system, exporters employ the most adequate storage facilities. 
Although most of their facilities are also covered godowns with corn stored in 
sacks, weight loss is estimated to be only I percent, instead of the 1.5 percent 
and 2 percent for district and village traders. Exporters also fumigate their 
grains. 

A 1971 study by Weitz-I lettelsater engineers of warehouse space in Indonesia 
estimated a total warehouse capacity of 1.6 million metric tons. About half of' 
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this capacity was general warehouse space; a quarter was owned by rice millers 
and hullers; and the remainder was retail and godown storage.5 Although this 
capacity has undoubtedly expanded since 1971, a severe shortage remains. Indo
nesia produces in excess of 25 million tons of grain annually (of which less than 
4 million is corn), and yet it apparently has storage capacity for less than 8 per
cent of this amount. 

No reliable statistical data profile the interisland trade in corn. In an effort to 
describe this trade, however, the Central Institute of Agriculture at Bogor has 
combined data on production in various regions for 1972, poplultion in 1971, 
and consumption estimates for 1967 to obtain estimates of surplus and deficit 
regions. Table 5-13 lists the residts. According to the institute, the Sumatran 
corn deficit is questionable becuse there is no record of corn imports to that 
i.sland. The other deficit area, Kalimantan, o€,tains its corn primarily froi South 
Sulawasi. Transportation of corn from Nusa Tenggara, an unlisted surplus area in 
the eastern part of the archipelago, is so difficult that the area is not considered. 

Transportation problems--especially the inferior quality of the country's road 
network-are among the main obstacles to effective coordination of the Indo
nesian corn system. Much of the road system dates from 1939; and, even if 
maintained properly, it is inadequate for modern needs and motor vehicles. In 
1966 the nation had only 84,000 kilometers of highway. In 1968, only 18 per
cent of the system was paved; only 5 percent was in good condition; and only 2 
percent could handle axle loads of tive metric tons. Over 75 percent of Indonesia's 
roads are limited to loads of less than two tons. And of the estimated half 
million motor vehicles in Indonesia, 20 percent to 40 percent are variously re
ported to be inoperative due to obsolescence or lack of tires and spare parts. 

Many problems also exist in vital interisland shipping. With over one-fifth of 
its vessels inoperative, the nation's fleet is in poor physical condition. Less than 
one-third of Indonesia's three hundred ports can be used in inter-insular trade, 
and only about twenty are capable of receiving ships of any size alongside a quay 
or pier. The situation is further complicated by the lack of port services, lack of 
maintenance and repair of channels, harbors, and port facilities, and the slowness 
of ship-clearance facilities. 

The 7,000 kilometers of railroads have similarly suffered from lack of main
tenance for many years. Most tracks, roadbeds, and bridges are in poor condi
tion. Rolling stock is very old and idle much of the time. Many diesels and elec
tric locomotives lack spare parts and are inoperative. No wonder the use of 
railroads for moving grain is declining in the face of lost shipments, extended 
transit times, and uncertain delivery dates. In North Sumatra, for example, the 
railroad carried about 250,000 tons of rice in 1960 but only about 48,000 in 
1969. 

Transport problems also constitute obstacles to expansion of corn exports, 
as demonstrated in the Mitsui & Co., Ltd. case study in Appendix C of Chapter 
3. Exports flow through the ports of Surabaya in East Java, Semarang in Central 



Table 5-13. Indonesian Corn Production, Consumption, and Surplus by Region: 1972 

Annual TotalProduction Per-Capita Consumption
(thousands Population Consumption (thousandsRegion of metric tons) (thousands) (kilograms) ofmetric tons) 

Jakarta n.a. 4,576 0.5408 2.4West Java 104 21,633 0.9256 20.0Central Java 576 24,367 17.1444 417.8East Java 969 25,527 25.7348 656.9Sumatra 150 20,813 16.2240 337.7Kalimantan 10 5,152 16.2240 83.6Sulawesi 224 8,535 16.2240 138.5Other Islands 221 7,857 16.2240 127.5 

Total 
 2,254 118,460 1,784.4 

Note: Production figures do not agree with Table 5-8 because they are from a different source and apply to the fiscal year.
Source: SEARCA, The Indonesian Corn Commodity System (n.p.), 1974, p. 177. 

(b 
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Table 5-14. Indonesian Corn Exports by Island: 1966-74 

Total Percentage 
I'xports P'ercen tage from froin 
(metric Other 

Year tolls) Sumatra Java Sulawesi Islands 

1966 85,087 39 43 t0 8 
1967 155,609 20 51 13 16 
1968 65,308 47 13 39 1 
1969 153,760 29 58 12 1 
1970 281,842 21 64 8 7
 
1971 217,138 37 53 2 8
 
1972 78,533 72 15 I 12
 
1973 180,271 39 38 18 5
 
1974 195,496 39 55 1 5
 

Note: The 1968 and 1972 export seasons flOlwed periods of reduced corn production in 
Indonesia. Java's abilizy to export was consequently reduced Lie to local need for corn. 
In Sumatra, where corn is less important in the daily diet, exports were much less affec ted. 
In those years Sutmatra's share o all Indonesian exports increased substantially. 
Source: Based ol Biro Pusat Statistik, Ekspor Menurtt Jenes Ilarang,Negeri Jujuan Dan 
l'elahuhan I.kspor. quoted inA.J. Nybere. "Outlook for the Indonesian Maize Industry," 
in SFARCA, 'roceedingsoJ the Indonesian Corn Comntmodity ,Svstcm, First NationalAlgri
businuess Seminar Workshop, 28-30 December 1975. p.72. 

Java, Cheribon in West Java, Ian jag in ltatnpung, and Makassar inSouth Stila
wesi. Table 5-14 reveals that Java is the source of abotit half of Indonesia's 
exports. In recent years. over four-f'if'tlhs of Java's exports have passed lirouLl 
Surabaya. Indotesia's second largest cortt-exporlittg port, Panjang in South 
Sumatra, handles about one-third of Indonesia's exports. Shipments frotn the 
Sunatratt port of' Belawan (390 miles northwest of' atigapore) have been rising 
since the tttid-lO0's, and it is now ihethird largest point of'corn export. Bela
watt has grown it inttiportance as Singapore has evolved intlo the leading buyer of' 
Itdonesian corn, as sitownt inTable 5-15. 

The use of corn for livestock f'eedittg and in large-scale ttilling of' feed and 
intdustrial products, only now begintittg in Indonesia, consutnies about 10 per
cent of' antnal corn pro(diclion. Nine percent is fed to anitials, a sttall part of 
which is processed by the formula-feed industry. 

The nation's tirec tntodern feed ttills all began operation since 1973, and all 
are joint ventures between ItLhMesima and foreign grain firtts: Cargill, Milsui and 
Cotrpany, and the TItai firm Charoert Pokplhattd. Aggregate tuonlitly output is 
estitnated at One tltoItsattd tolls, cottsistittg 0l' :t tt 80 percent poultry feed, 15 

percent swine f'eed. atd the reainttder ttiscellaneous.' The poultry industry, 
which produces eggs and mteat 'Ar upper-inclte residents of fite Jakarta area, is 
fhe ttajot market lt cotnpotttd feed. Curtettly it itixes itsownt, and the new 
feed milling itdustry is seeking to perstuade potltly-products prodttcers I0 pur
chase coniplete feeds rather than dio so. 
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Table 5-15. Indonesian Corn Exports by Destination: 1965-74 (thousands of metric tons) 

Desr;nation 1965 1966 1967 1968 1969 1970 1971 1972 
CO0

1973 1974 

Japan 3,930 70,892 87,502 13,465 31,991 68,372 46,347 16,539 43,305Hone Kong 6,900 ,1.200 13.718 46,131 1,650 22,316 48,633 35.803 15,918 14,300 14,375 •Singapore 21,691 49,425 85,910 146,744 113,177 33,987 63,113 80,863Malaysia 768 13,522 15,246 21,711 11,955Taan- 8,660 17,497 
-
 - - 47,591 74,856 .Other 477 285  21 2,847 100 134 3,302 1,005 . 

Total 5.1 T) 85.087 155,609 65,308 153,760 281,842 217,138 78,533 180,271 195,496 Q 

Note: - Inconsequential.
Source: Biro Pusa, Statistik. E:'kspor Menurut Jenes Barang. Xegeri Jufuan Dan PelabuhanEkspor, quoted in A.J. Nyberg, "Outlook for the Indo-nesian Maize Induory'- in .
SEARCA. Proceedings of the Indonesian Corn Commodity System, First National Agribusiness Seminar Workshop,
28-30 December 1975, p. 68. 
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Behavior and Performance 
Tile behavior of the Indonesian corn system is Jifferent in several respects 

from that of either the Philippiines or Thailanid. Most corn farmers plant their 
main crop at the begiming of' the rainy season in September. Sonie follow it 
with a crop of soybeans and then a second corn crop at the end of' the rainy 
season. They plant varieties of relatively short maturity (one hundred days) to 
fit this cropping pattern. Thius, the two main periods when corn moves off-farl 
in quantity are Deceinher-Jantuary' and Jtne-Jtulv. Traders are most active during 
these periods and accumulate significant amiounts of' the corn flowing through 
commercial channels. Durin tie rest of the ear their corn inventories are low 
and their traLing activities involve let lmiodities.cl 

I tilotugh tall ton iuvelltlrv holdings by valious svtetir participants at differ
ent tinies of the ,ear is lacking, it is probably safe to draw three conclusions. 
First, there is practically io local carrover of coti frontl year to veal Second, 
farmers lack tire storlge capacit\'. finaucial ability, or market sensitivity to with
hold their production 'rtn tradlers :tl coutISllteS ill order to obtain higher 
prier s. Third, expanded storace facilities and active year-round trading of corn 
will ev-ltually occur with or without Si.nificait export incentives because of an 
increase in local food and industrial deruantd. 

Figre 5-4 ctolnipares seasontal price indexes t' cot, pealltlts, and soybheats 
from I970 to 197-. Note the drarnatic ruiip it corn mces itt I072. causecl hv 
reduced Indonesiarn and worldwide grain Itarvests+ad tile tendency towkard early 
anid rtlidyear lows whell corln hirvests aire beiti i-iken iii. lhe relative volatility of 

rtile price 0if corn lndonesia it rtore risk , for fartnelsin is TMade a , cotiiodit, 
ill several other altetniatives 
Table 5-I0 showed that Indonesian Coll] ,ields. ,flthtfgh the% have fil

proved, have been lower than itt sevcral other Southeaist Asi';r Iations. The use 
of low vielding. quickly itnaturirn varieties that tit loc"al ciopping patients arid 
tle Ilse Of nlative valieties havili sotie resistance to downy lnilde'w disease help 
explain this perfo: iatnce. An iiportanit additional reasoni, liriwevr. is that pure 
corrn prodiction is iiticoiior. Olher crops are often inteiplanled with corti to 
reduce iisk Io iterelx otut of' citorn ianid whel the cotrt plantl density is less 
tlan solie ilnlial level, yields tall.+ As lhe hIdonesian corn sVsnern becoilres 
itcreaisinglv ritiiket-oiieillCd. tile planting ot cotll ilt plle stands will plobably 
increase arid yield %kill'oIw. 

At existrtn pOi'e arid \1Ld levels, coinll plodlictioi Is proilaile. lilt it is less 
plofitablc thanf >'.eitl Jibelt ives. ,i I;ihle 5-1 ,h s. \1id Tver 1t1e, corn 
has declirel iI pi fibilit\ rel:ie to eaitsil alid soObeaiS. S"oil c:tditiollS. 
c lopping paillelllt, l,t e tc pretieicL', of local collitllleis, antI Ire relatively 

,small cash otllla\ it ile ll€e litil rldlil seerltl to bc tl e leat lus ti gilowin 
Colrn. All ill ill. pliie IlltuIhlrt\ illl co r' rlaetive lyo\ pl tit)iry sltigest 
that tire plodilin it coll cail be liile iky fr tie inall Indoleitan tarittel 
wishing to itikct a ip1)itlt i IIh i.lop. 
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shop, 28-30 leceinher 1975.1). 58. 
Figure 5-4. Seasonal Price Indexes- Corti, Soybeans, and Peanuts: 1970-74 

Prnfitaility heylond the Firm level is diffictlt Iodefinc precisely, but the re
suilts of the several studies that have been Iade o'mnarketing miargins are s.im
marized in"Tahlc 5-17. The margin between the farin and luwholesale price 
appears to be in the range of 40)percent tn 50 percent, and the margin between 
wholesaler andIIl exl))rt (in terms ol the farm price) is about the sane. I ligh trans. 
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Table 5-16. Costs and Returns of Selected Crops in East Java: 1973 (rupiah 
per hectare) 

Sweet 
Rice Cassava t'otatoe, Peanuts Soybeans Maize 

Production value 92,875 56,490 57,784 55,717 43,987 27,608
Costs 26,858 7,122 12,116 18,365 12,323 9,789 

Net profit 66,017 49,352 45.668 37,352 31,664 17,819 

Note: 414 rupialis = $.01). 
Source: Biro Pusal Statistik, Surrey t'crtanian 1973, quoted in AJ. Nyberg, "Outlook for 
the Indonesian Maize Industr."' in SF ARCA, Proceedings of the Indonesian Corn Com
modit"v Svstem First National .. gribusiness Seminar IW'orkshop, 28-30 December 1975, 
p. 54. 

Table 5-17. Summary of Corn Marketing Margin Studies in Indonesia (per
centage)
 

South 
Sulawesi,

South East East South Lampung., East 
Sulawesi Jara Jara Sulawesi East Jara J'a 
(1970) (1971) (1966) (1972) (1972) (1971) 

Farm price 1(10 100 100 100 100 100 
Niddleman price 160 131 133 NA 151 NA 
Export price 189 188 250 180 206 189 

Note: Figure are percenLges of farm prices. 
Source: A.J. Nyberg,"Outlook for the Indonesian Maize Industry," in SEARCA, Proceed
ings of the Indonesian Corn CommoditY Svstem First National,Igribusiness Semtiar Work
shop, 28-30 l)ecember 1 75, p. 62. 

portation costs, poor storage atd drying facilities, and labor costs for sacking
and handling in flate these targins. According to Nyberg. no significant evidence 
shows that middlemen's profiIs are excessive. Rather, the great tumber of 
tniddlernen causes these wide Margins. In many cases, three or four middlemen 
operate !,'tween the producer and linal purchaser, atd each of thett tries to 
make sotte profit. The effects their efforts have on actual prices is shown in 
Figure 5-5. Note the large spread between the Jakarta and central Java fartt-gate 
price. The (late on which these prices were sampled (15 April 19)74) probably 
coitwided with harvest tite in the area around the lumbot producer's market, 
with consequent depressing effects 111the farto price. 

One researcher has found ratther wide spreads between Iltdonesian export 
prices and iecipientt import prices. Nvberg found average import prices to be 30 
percent to 50 percet higher than Indonesia's average export prices. Available 
datta do not explain whether this differential is due to quality differences, trans



326 Agribusiness Management for Developing Coun tries 

Percentage Percentage Percentage 
of Farm of Farm of Farm 

West Java Price Central Java Price East Java Price 

Jakarta Jakarta Jakorta 

63.30 Rp. 158 63.20 Rp. 243 63.30 Rp. 146 

Bandung Semarang Surabaya 

60.00 Rp. 150 60.00 Rp. 232 50.00 Rp. 115 

District District District 
Market Market Market 

52.30 Rp. 131 55.00 Rp. 211 49.45 Rp. 114 

Farm-Gate Farm-Gate Farm-Gate 
Price Price Price 

(Cheribon) (Plumbon)(Karanganyar 

40.00 Rp. 100 26.05 Rp. 100 43.40 Rp. 100 

Note: Rp. = Rupiah 
Source: Directorat Ekononi, Ditjentan, "Catatan Ilarga Palawija . 1974. Jakarta Price: 
Central Bureau of Statistics. Quoted in SEARCA. Tile Indonesian Cort Conniodit' System.
(n.p.), 1975, p. 182. 

Figure 5-5. Price Formation of Corn in Java: 15 April 1974 

port costs, or other factors such as seasonal harvest price pressures for the export 
crop or seasonal shortages [Or the imported crop. 

Note how skipping a marketing step in Figure 5-5 offers the opportunity of 
eliminating some handling costs and either increasing profit or reducing the dif
ference between the farm-gate and the terminal-market price. A variety of coor
dinating linkages might accomplish this enld: vertical integration (forward 
through farmer cooperatives, or backward by terminal-market traders), contrac
tual arrangements, a government marketing program, or perhaps something as 
simple as broadcasting the Jakarta corn price to producers in Cheribon, Plumt
bon, and Karanganyar. 

Coordination in the Indonesian System 
About half the corn marketed at the farm level in Indonesia is sold on a cash

and-carry basis. The other half, however, is traded under arangements involving 
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varying degrees of coordination between buyer and seller. These arrangements 
are basically four: cash before delivery, cash after delivery, tchasa transactions, 
and contracts. 

The cash-before-delivery inethod is used primarily between traders at differ
ent levels and probably represents an extensiol of credit through the sytei. For 
example, a subdistrict trader wanting to buy grain frotm a village trader may 
advance the purchlse turn use the money (lessto the village trader, who in \\,ill 
his operating margin) to purchase grain froin fariners. The subdistrict trader may 
be party to a similar arrangement with a district trader or exporter for whomn lie 
acts as buyer. In tleasa transactions, tle purchaser pays harvesting and trans
portation costs. Such transactions involve village traders alnd farmers, and they 
involve cash payllent in advance. 

Though informatioin on their numhers and importance is lacking, commission 
agents apparently play a significant role in coordiiiatitlg the systeml;at and below 
the district level. Usually acting on hchalf of district traders but occasionally 
for larger interisland traders these agents buy froii farmers, village traders, and 
subdistrict traders. They prohaibly coiistitute an important communtication link 
at the local levels of the systeiii alld iiay play key roles iii implenienting cash
before-delivery arlaiigenients. 

Table 5-18 suiiiiarizes the various types oipurchase/sale arrangements in the 
Indonesiani co ri system. Clearly. thie iMost significant degree of' coordinating 
presently occurs at the district level or below. Soie contract buying involving 
exorters does occur. but tileexport volunie ol corn 1'rt~o Indonesia is so sniall 
that these coitracts ioiio yet have :a major cooidinaliiig eflfect ol the system. 
If Indonesia's exports expand as llch as they nmay, however, exporter contracts 
may become a major coordinating device in the system. 

Coo(r0dination by multinational firms is occuritinc. One example of'such activ
ity, the Mitsugoro joint venture ilnvolving Nlitsiii illSouth Sumatra, was discussed 
in Atpeindix C o 'Chapter 3. Mitsui also participates inl the feed-nilling industry. 
Cargill alld the Thai milling firm Charoen Pokpliand are also involved in feed-

Table 5-18. Buying Practices in the Marketing of Corn in East Java: 1974 
(percentage)
 

.lethod oj Paymeit 

Cash hbejore Cash after 
Buyer ('ash Delivery )celiry Contract T'ehasa 

Village rader 45 22 tt NA 22 
Subdistrict trader 5) 51) NA NA NA 
District trader 43 57 NA NA NA 
Exporter 61) 30) NA I0 NA 

Notc: Figures are pcrc:etage i total transactilins.
 
Source: SEAIRCA, 1/e Indonesian Corn Cointnodity Systent, (n.p.), 1975. p.154.
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milling joint ventures. Pokphland, primarily a feed miller based i Thailand with 
contracts throughout Asia and the United States, is changing its product line to 
meet new needs and markets in Southeast Asia. Its activities in the region gen
erally and illIndonesia specifically are the archetype of' an emerging trend: ill
creasing internationalisl of' firmis based in developing countries. 

Late in the I 9 00s the Indonesian government umdertook a corn improvement 
and export project in [.ast Java in cooperation with certain Japanese government
 
agencies. Signed in l)ecember of 1967 a'nd renewed ill
1971 for three additional
 
years, the project's aims were ambitious:
 

I.to increase production of coin through improved cultivation, fertilizer appli
cation, and plant protectioll 

2. to improve corn quality by developing new drying. processing, turn igationt,
 
gradilg, and storing facilities and practices
 

3. to rationalize the marketing system for export 
4. to expand tiletr:le in corn betwecei J1aa and Indonesia 
5. to improve the skills of'corn tanners 
6. to encourage tile development of agricultural cooperatives illEast Java. 

The inldolesial govern uerict provided flunds for tie project 11nd the Inter
national Technic:il ('ooperatiot Agency of' Japan provided technical expertise,
 
machinery, anld equipileni. Appendix C of this chapter describes 
 the organiza
lion of, the project itl sonc derail. Of' particular interest is tihe f'act that tle ill
tended buyer f'tl te expanCdel corn production was Zen-Noi, the Nartional
 
Federation of' Japanese agricultural cooperatives discussed 
 ill the text and
 
appendix A of' Chapter 2. The Fast 
 Java project is an excellent example of' tihe
 
dilenmura faced by developia-count ry governieiit eager to expand exports but
 
concerned with tie f'ood 
 security of its pO)ulatioln. If' Indonesia's corn export

capacity increases as some studies predict. howevet, 
 the Fast Java project may be
 
instructive in organiing anlld
proriiotingz that flow. 

Government Policy an. Activity 
Any government's food policies mnrust pursue seven broad objectives: 

I. maintain al adeqluate dtomestic supply of' food 
2. maintain or improve rural inrcomes 
3. reduce food imports or increase food exports 
4. provide food access to the poor 
5. improve rnutritiimtal levels 
6. generate enmphtlyiet 
7. develop new agricultural industries. 

In cnrneciti with each of these objectives, the Indonesian government has 
developed several policies that affect the corn systetn. 
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Encouraging rice production and stabilizing rice prices have been concerns of 
the Indonesian government since the 1960s. Even so rice production and supply 
remain insufficient in Indonesia. To increase overall production, including that 
of corn, the gove rnient mounted the b imas palawija program for secondary 
crop improvement in 1974. The production-intensificat in aspect of this pro
-ram involves supervised credit and noncredit provisions. Credit provided to 
farmers consists of small operating loans and IIYV seeds, fertilizers, and pesti
cides at subsidized prices. Noncredit arrangements provide for cash sales of sub
sidized fertilizer and pesticides. Also, farmers receive advice and guidance on 
new te,:hnology; credit is extended at low interest rates: and market facilities are 
being improved. The target areas of the intensification effort are Java, North 
Sumatra, L pluniptg in South Sumatra, South Sulawesi, and East Nusa Tenggara. 

The effort has encountered a variety of problems common in projects of this 
kind. The availability of high yielding varieties is limited: service agencies still 
put top priority on the ongoing rice intensification effort. And the instability of 
the corn market discourages many farmers. Price supports for corn have bee, 
discussed and rejected. The result of all these difficulties is that only about 75 
percent of the area targeted for the corn imlprovement prograll has been 
covered. 

The influence of the rice price stabilization policy on the corn system is sig
nificant. Table 5-19 compares average deflated retail prices for rice and corn in 
rural Java f'or three different periods fronm 1962 through 1973. In a recent un
published study, C. Peter Timmer analyzes the factors affecting food consunmp
tion in Indonesia. 8 Corn is consumed primarily by the ruiral poor and is usually 
mixed with rice and consumed as a single staple. As Timmer notes: 

Corn and cassava prices do not seem to influence rice consumption in the 
rural areas but they are important in urban areas whlere a much larger pro
portion of consumers must buy their rice and alternative staples. The 
cross-price elasticity of demand for rice with respect to corn and cassava 

Table 5-19. Comparison of Real Retail Rice and Corn Prices in Rural Java 
and of Corn Production and Hectarage in Indonesia: Selected Periods, 1962-73 

Rice Corn Corn Corn 
Pricea Priceb Production Ilectarage 
(rupiahl (rupiahl (thousands (thousands 

Period kilogram) kilogram) of tons) of tols) 

1962-64 5.93 2.99 3110 3127 
1966-68 5.48 2.63 3084 3182 
1969-73 5.25 2.66 2578 2690 

aFor pounded rice, Butu No. 1. 

bFor miixed corn. 

Source: Central Bureau of Statistics, quoted in Indonesia University Supply of, Demand 
for, and Trade in Selected Agrictltural Commodities; Indonesia: 1975, 1980 anid 1985, 
pp. 140-41. 
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prices is approximately 0.1 for urban Java and about -0.1 for urban off-
Java. According to the coefficients corn and/or cassava are suhstitutes in 
urban Java and comph'ments in urban off-Java. 

9 

The implication of the figures i, T'able 5-19 and Titmer's paper and his previ
ously cited paper on the impact of price policy on protein-calories intake") is 
that pricing of Conmmodities in Indonesia must take into consideration both 
production incentives for the farmer and nutritional needs of' the consumer. 

Government policy appears to discourage export for the purpose of earning 
foreign exchange- understandably, given the importance of corn as a staple food. 
The export price per ton is increased 13 percent by variouS taxes an1d duties (10 

percent export duty. 2 percent sales tax. 1 percent stalli duty, and certain othet 
expenses)."t In periods of grain shortage such as 1972. anl outright ban on corn 
exports is dcclared. 

Nor does tile governmienit ,ive the corn system priority ats an area bIr job 
creation or development. The simple fashion ill which corn is currently cotl
sumeld tends to limit the Corn svstenfs ability to provide new agricultural in
dustry development. Similarly, stuldies of five crops ill Ildonesia indicate that 
corn production has a relatively lo0w rate Of labor ahsorption ComparCd to rice. 
tobacco, peanuts. arid soybeans (when off-farmi soybean processing facilities arc 
included). ' 2 In other words, the present corn system canl dot less to fhrthter 
government objectives in rural employment andl agricultura ildltsries thM 
other systems. 

Outlook 
A study made by Indolesia IlUniversity for the U..S. I)epartmen t of Agricul

ture lias sought to define the probable extenlt of I11LonCsian corn consulpiiotl 
and production in 1980 and 1)985. The study is based on a host of assumptions 
regarding incomes, yields, government policy, clinate, prices, improvements in 
infrastructure, and other factors. Its results are shown in Tables 5-20 and 5-21. 
The study predicts an internal consumption of about 2.0 milliotn metric tons for 
1985, over 90 percent of which will be for human food. While tills internal con
suniption remains at approxinlately current levels, production will rise and en

able Indonesia to export I to 1.5 million tons ol'corn y 1'85. The proimctioS 
are certainly arguahle, but nonetheless t ti0 put sote dittietsioml the likelydoy ott 
course of corti supply aid demnald itl I dtltCSia. participants itt the system 
should consider these projectionts in makimg decisions about their own activities. 
Expanding foreign mwrkets provide considerable ojpportunlitV for domestic corti 
producers if their own food needs cart be satisfied and dentand atd prodUctiott 

can be effectively coordinated. 

CORN SYSTEM IN THE PHILIPPINES 

The Philippine corti system hs had mire attention givet to it than has the corti 
system in any other developing courttry ill Southeast Asia. There have been 
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Table 5-20. 1972 Indonesian Corn Consumption and Projected Corn Consumption for Human and Animal Food in Indo
nesia, 1975-85 

Human Corn Livestock Animal -. 
PerCapita Private Consumption Consumption 
Consumption Ex- Midyear (thousand metric tons) (thousand metric tons) Total 
penditures(ru. Population 

Year piah 19 72 prices (O00s) Low ligh Low ligh Low High 
Ct 

1972 -27,703 121,632 2,323 2,371 
1975 30,666 130,597 2,390 2,442 48 50 2,438 2,492
1980 35,817 145,631 2,478 2,537 82 90 2,560 2,627 . 
1985 44,461 164,895 2,407 2,473 154 172 2,562 2,645 

Note: 414 rupias = S1.00. C 
Source: Table 111-2-12 in Indonesia University, Supply oJf Demandfor, and Trade in Selected Agricultural Commodities;Indonesia:1975, 1980, ¢ 
and 1985, (prepared for the Economic Research Service, USDA, October 1975), p. 139. 

Cb 

-4 
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Table 5-21. Projected Production, Local Consumption, and Corn Expor
Potentials in Indonesia, 1980-85 (thousand metric tons) 

1980 1985 
Item Lot, High Lot,, High 

Production ,111 3,531 3,721 4,292
Estimates for seed 70 80 72
Available for consumption and export 3 041 3,451 

83 
3,649 4,209

Local consumption 2,360 2,627 2,562 2,645 
E~xport potential 

Low production 
Low consumnption 480 1087 
Low production
Iligh consumption 414 1004
 
Iligh production

Low consumption 891 1647
 
Iligh production

ligh consumption 824 1564 

Source: Table 11I 2-18 in Indonesia University, Supph' of, Demand fbr, and Trade inSelected Agricultural Commodities; Indonesia: 1975, 1980, atd 1985 (prepared for the
I'conornic Research Service, USDA, October 1975), p. 144. 

govertntment price programs and incentives to increase l-prodction and invCstlent 
at the farit and off-fartn levels resulting in improved productivity and distribu
tion gains. Yet in spite of these progratms and incentives mttch remains to be 
done to improve the corn systetu of the Phhilippines. 

Structure 
The production anid CottStnltption 0' 3 million metric tons of corn in the 

Philippines is represented by the diagram in Figure 5-6. As in Indonesia, less 
than half of total farm prodnction moves from the farm into various marketing 
channels because the grain is at important huiman staple in certain areas. About 
90 percent of the corn produced in the Philippines is White corn, the type pre
ferred for huma:w consutoption. The 55 percent of total corn supply remaining 
on the farm is m,,stly of this variety, and it is a major food source for the many 
small and subsistIce farnters who grow it. 

Most comtncrcial corn farmers sell their grain immediately after harvesting: its 
collection, handling, and preparation are accomplished primarily by assemblers. 
Marketing of corn at farm level is done in the fields, by roadsides, or at the local 
buyers' and assemblers' warehouses. Fresh or dried corn otl the cob is sold 
husked and nnhutsked by the basket or cartload. Ilusked corn on the cob is sold 
in kilos, or carals." Shelled and milled corn are botlh sold by the kilo or cavan, 
while green corn is sold by the ear. The farmers' lack of adequate storage and 
drying facilities and their need for immediate cash force then to sell their prod
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National 
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Authority 
(Importer) 

S Millers 

Corn Loa WholesalersProduction Localan 
92 Assemblers and 

2Livestock and 

Animal Feed 
13 

Farm 

Consumption Retail
 
55" 29
 

Note: Figures are percentages of total corn supply. Figures are adapted from data contained 
in SEARCA, The Philippine Corn Commodity System (n.p.), 1974, p. 114, which did not 
include imports. 
alncludes seed and waste of 3 percent. 

Figure 5-6. Flow of Grain in the Philippine Corn System 

uce outright without any deliberate marketing strategy to take advantage of 
price movements. 

Local assemblers and millers, retailers, and consumers buy corn on the farm. 
They provide the farmers with transportation, container, storage, handling, and 
oftentimes shelling facilities. These services help develop the good buyer-farier 
relations that are so important at this very competitive level. Competition is so 
intense that most farm sales are made for cash. In fact, agent buyers, whole
salers, and millers often offer cash advances of as much as 20 percent or 25 per
cent of the estimated crop sales well before harvest time. 

Wholesale buyers employ agents, subagents, country buyers, commission 
agents, and local wholesaler-millers to procure corn supplies. They often under
take the bulk of assembling, transporting, handling, and packaging of corn 
production for shipment to terminal markets and millers. Locally assembled 
grains are moved to the wholesale trading terminal centers from the farms with 
assemblers incurring all costs. 

Feed millers use various methods of corn procurement. Figure 5-6 shows 
they depend heavily on imported supplies because of a domestic undersupply of 
yellow corn. To make foreign purchases, the millers must buy through the 
government's National Grains Authority, which regulates all aspects of the 
nation's grain business. In buying locally, millers must rely most heavily on 
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traders who are able to buy directly from farners oi from local assemblers an(
wholesalers at trading centers. Feed millers connionly send their agents to mair
trading centers in Mindanao and the Visayas dnring the corn harvest to pullrhasc
their quarterly requireinen ts. Most teeI millers carry stock for about three tc
four months to maintain direct control over spoilage, storage, and handlinE 
costs, and to ensure availability. Two of' the larger millers recen tly set up per.
manent buying stationis in Mindanao, the major corn-producing area. Wet millers 
are owned by trading firms anid thtus have assured access to whatever supplies 
are available for wet processing. 

Retail distributiotn flows through both government-approved retailers and 
nonlicensed retailers. The former group gtets its corn stocks from wholesaler
millers and processors designated by the National Grains Atuthority. Retailing in
the local markets is han1dled by local millers and ordinary retailers. Farmers also 
retail their production in limited scale. 

In major markets, corn is retailed ill the form of' corn grits, meal, and by
products that come f'roim local millers, who0lesaler-millers, local grit dealers, anldalso directly from farmers. Retailers sell directly to the final consumers and 
some times to other retailers in public markets. Corn retailers have been observed 
to be more predominant in the Visavan region because of a higher concentration 
of corn-eating Filip~inos there. 

The corn surpluses of Mindanao are shipped to Cebti aid Manila, while corn
coming from Leyte is channeled mailly to Cebu. In LI.uz,.,CorI f'lrllll the north
is transported to PIangasimian and Manila, and again the vholesalers absorb the 
costs of handling and transl)ortation. Processed corn grits are often shipped back 
to Mindanao trom Cebu 1'o; livestock teed and hmunian consumption.

Cebu h:is becone tie main wholesale imiarket for corn because of its sliplping
facilities and the p-revalence of corn cojnstumptiorn ill its general area. Further
more, the city has good bankinig facilities and an adequate coImmunication sys
ter to facilitate transactions anid disseminiation of demand and price inforilla
tion. Most shilpping companies opqerate letweeni the Visayas and Nlicdanao, and
 
therefore they have their bases ill Cebu City.


Corn wholesaling, not only in Cebt 
 but throughotlt the P~hilippines. is domii
natei 
 by a group of strategically located wholesaler-millers who perforni

4 
a keyrole in the trade anil pricing otf corn. Most businessmuen engagei in the corn 

trade maintain agents in ('cehi to keep track of ever-changing prices and market 
trends. These changes are prompltly relayed to difTerent shipping termlinals in
Mindanao, where about 50 percent of" total Philippine corn production origi
nates. The cities of Cebi, )avao, ail l)adiangas in this region are the main trans
shipment poiints or corn being sent to the corn-deficit areas to the north. The
flow of corn grain from the various production regions of the country is de
picted in Figure 5-7. 

More so even than in Inionesia, the corn industry of the Philippines is depen
dent on interisland shipping. But the Filipino shippinIg inidustry shares many of 



System Response to Growth in Demand: The Case ofSoutheast Asia 335 

Isabela 

I LUZON 

Manila 

Batangas Bicol
 

Mindoro- 

|
 

, i
 

. /I'
 

/NVISAYAS 

/.~ 6 

---- h.....Cagayan 
de Oro 

Pagadian Iligan 

Davao 

0 Zainboanga 
0 Gotabato 

cj MINDANAO -'-. 

Dadiangas 

Figure 5-7. Corn Flow in the Philippines 

Source: llegino Ma. Orticio, Marketing of Corn and Corn Products hy Selected 'rovinces 
(unpublished M.A. thesis), Department of Agricultural .conomics,University ofthe Philip
pines, Los Banos, 1973. Reproduced with permission. 
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the problems of Indonesia's. The domestic merchant fleet is obsolescent: about 
52 percent of its ships exceed twenty years of age, and 44 percent are over 
twenty-five years old. I" LIcking a substan tial shipbuilding industry, shipping
ilnes must ptnrcase new bottoms abroad. Yet the customls duties levied on ships

purchased abroad are high. and so are taxes on spare parts. Ship owners claim 
these policies are serious disincentives to additional capital in vestment. Poorly
developed harbors in most places other than Manila, Cebu, Iloilo, Davao. 
Zamboanga, and Sall Feraido cause very slow docking, mloading, aid loading.
Shipping companies thus charge very high rates for service to ports other than 
these six. 

Land transportatiom is more developed ill the Philippines than in Indonesia. 
In Luzon, relatively Vell-devehlped road networks traverse the main valleys and 
coastal regions. Cebu. Mindlallao, ald the Visayas all niajror corn-productioni or 
trading regions also have rather extenisive road systems. Still, mlore feeder loads 
leading to villages and barrios would be desirable. The Pan-PIihlippine I lighway 
links several of tire larger islands road.v 


Grain shipments on the IPlilippiies rather limited rail network ale less thani
five thousald tons anually anid corn shipmets ill particular have always been 
small. Iportan comrn production. trading, arrd conrsunIption areas are not linked 
by rail.
 

Estimates of" the iuiriher 
if participans inthis corl s.'stelIlbe based OHCall 

several sources. lUsirrg tire initoriniatiori of the Natiomal IlConoirric and Develop
inent Authority. SILARCA estimates that tile niurri)er of corni farmers ill tlre 
Philippines increased front 378,000 iti1)60 to over 5 14.000 ill I)70.Over this 
period, it estimates the average corr fami grew oiu 2.5 it)2.) hiectares.

It is also difficult lo deteriiie tie rirriher flparlicipatnts at tlre assennbly
level. Although grain traders are supposed to le licensed by tIre goWe nent, tire 
mliany who are apparently able to operate in forirrally iake all accurate count
 
difficult. The licensing enforcelenlt arid statistical collection 
 of the National
 
Grains Authority are iiiprovirg, however. TFable 5-22 gives some irrdication 
 of
 
tilenuiibers of grain asserbiers. traders, processors, alld retailers. The iajority

of the wholesa!ers are located in tile ceitral arid southern areas, arid tile majoritY

of the retailers are in the larger urban ceniiters of tire Visayas aid lutor. 
 Not all 
grain haldlers arid processors are corn dealers, how\ever. Of tile nearly sixteen 
thoinsand Philippirre grain mills operlting in l()7-4.82 perceit were rice mills: 
arid of' the 4,230 grain warehotses licensed ill the lPhilippities ill I97 1, less than 

'4 percent were strictly fol hanllirig con. 
The existence Of"a highly developed cttn-prcessing industry distitgirislIes tire 

cori ecoiiority ()I'tile Philippines froillritt of lirailarid arid Irrdorlesia. As stig
gested by Figure 5-(6. almlost half tire I'lilippiite corln stupply is plocessed to 
sollie extent for tnod, feed. or indistrial pridticls. Tihe processing indtstry cor
sists of food arid intdtrstrial-prodct inaitiacturets (iproducers oIf grits, oil. starch,
and variuiis cofistnirer pr, ducts) arid alirrial-feed fIamntacttrers. 
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Table 5-22. Number of Grain Postharvest Businessmen Per Line of Activity 
and Facility, in the Grains Industrya in the Philippines, 1974 (private sector 
only) 

Businessmen tUnits Capacity 

Retailers 
Wholesalers 

59,536 
24,221 

60,014 
24,387 

Millers (mills) 
Warehousenen (warehouse) 
Corn shellers 

14,610 
3,772 

859 

15,884 
4,230 

866 

950,808 
48,218,767 

106,679 
)ryers 96 116 22,338 

Transporters 
Processors/inanu faLcturers 

3,287 
641 

3,488 
677 

346,242 

Ixporting 2 0 
Importing 2 0 

)Daily milling capacity in bags of 50 kilos per twelve hours for inills. Storage capacity in 
bags of 50 kilos for warehouses. Shellers sante as mllers. 
Sources: Grain 'Icononlics t)ivision, N~itional Grains Authority. 

Table 5-23 lists the five wet millers who were processing in 1975. Three of 
these mills were constructed betweett 1958 and 1963: two more were added 
betweer 1968 and 1971. Wet millers prefer yellow to white corn for starch pro
dUtltion, ald dlue to the general domestic preference for white corn they have 
had to del)end Ott imports tor much of their rawtmaterials. Because of this de
pendence, tite low priority placed ott domestic cornstarch produhction, and the 
government's desire to tninitni/e corn imports, wet millers have fotiud it difficult 
to maintain elficielit operations. The five wet millers a combined annuala:dve 
capacity of' just Over I00,000 tuetric tons of' starch, but they often find them
selves operlating at about one-third capacity. 

Of" the eighty-six feed mills in tile Phililpfits. seventy-one operate in Luzon, 
ttine itl the Visayas., :and six in Nindalnao. MetIbers of tie Philippine Association 
of Feed-millers, Inc. (PAFMI). number ten aint] accoutt for 45 percent of indus
try capacity."17 Integrated livestock operations and extensi'.e distribution sys
(ems have enabled PIALMI metbers to obtain 56 percent of the livestock feed 
market. Annual industry production is approxitiately I million tons per year, of 
which three quarters is poultry feed attd the remainder is hog feed. Over 90 per
cent of' PAFNIl-meniher sales are concettrated in Luzon. The industry tas been 
growing rapidly, its output increasing from 247,000 metric tons in 1965 to 
ahout I million tons in 1975. The industry's one-shift capacity of 831,000 
metric tons per year suggests there is ample opportunity for cotitintuing expan
sion of ttput. That cotpatties in tzon were Operatiing (it a two- or three-shift 
basis in 1975 indicates the existence of significant under-capacity in the rest of 
tile Philippitnes. 

Feed manufactures in Luzon compete with manutfacturers in other islands. 



Table 5-23. Major Corn Wet-Milling and Feed-Manufacturing Firms in the Philippines: 1975 z 

Wet Milling 
 Feed Milling Cb 

Percent of Industr,
Starch Capacity (in- Percent of Industry Capacity
dustrT totals: 163,390 (industry total capacity.

Firm metric tons/year) Firm 831,000 mfetric tons/year) a 

Universal Corn Products, Inc. 25 Champion Feed Mills 1.4Lamsan Trading Company, Inc. 18 Far East Agricultural SupplyPhilippine Trade Center, Inc. 3.0 018 General Milling Corporation 3.0Philippine Corn Products, Inc. 27 Liberty Flour Mills .5
General Milling Corporation 12 Philippine Feed Milling Company 1.8 

Republic Flour Mills Corporation 5.9 
San Miguel Poultry and Livestock -

Feed Plant 11.3 
Universal Robina Corporation 7.2 
Virginia, Incorporated 1.4 
Vitarich Corporation 9.0
 
Seventy-six Other Firms 55.5 i"
 

100 100.0 
a Based on eight-hour day, twenty-six-day month labor year. 
Sources: Philippines Board of Investment. Center for Research and Communication, Study of the Feed Milling IndustrY in the Philippines,
1975. p. 1il-5. 
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For example, of the 85,580 bags of' feed marketed in the northern Mindanao 

region arond Cagayan tie Oro City in 1975-76. 88 percent was "inmported" 

from the mills of San Miguel, Vitaricli, General Milling, and other manufacturers 

near Manila and in Cebit. The retail prices of snch feed in ('agayan de Oro City 

were about 7 peicent ligher than those of feed produced in ('agaVan's Own two 

small mills. 
This price difference seems to proiniSe a considerable 011portunity for ill

creased feed production in ('agayan. Fuirthleriire, a recent study' by the Depart
merit of Agrictilture of' the Philippines indicates about 7 percent of' thethat 0111%V 

area's chicken population and less than 1 percent of ts hogs were fed mixed feed 

in 1975-76. If such circumstances aire common throughout tie nation, the feed 

industry promises reminakable market potential. I5 

PAI:NI menibers have integaled forward illto plhty and tog production. 

They t)w acCOutl for Most comtnntercial ptOut1 prtluctiun. lut hog production 

has been slower to develop into huge-scalc integrated olperations. The one 

hundred to two ]muinihed active cttnmcrcial hog produceis each have an annual 

outut mtbout to I0,000 head. Six seven o)etators PrOIduce between0,00(0 or 
10,000 and 40,000 head pet veal. vwo1firts ae considering operations that 

would each he capabhle of' producing 500,000 hogs annually, but they are hesi

tant to un1dertake such l)oects given tire inadetcyllaCV hocal feeLgain supplies. 

Because off coisullltmlle plcelmence IoM white Coln alld the competition for land 

suited to Ieedgraim ptoducLitm fiiomm other commercial ciops, it is not cetain 

that productio cal ever be gmeat eigh to ensure adequate supplies for such 

opleratiomts. 

Behavior and Performance 
As with itmost agribusiness commodity structures, tIme corn system in the 

IPhilippines is characteri/ed by differences ill consuInptiont and production pat
terns. CouSt|I)otill of Corn1 prodlCtS oCCurS year iound. ('orn production takes 

place year-round itt vatious places too, but seasonal peaks occur between August 
aud October (about 35 percent to 40 percent of' the total annual crop) and be

tween lebruary and March (25 percent to 30 percent). ThIus, various partici

pants must store coin at different times and in different places. 

Inventory Management. Because statistical collection by the National Grains 
Authority is inmproving, it is pmssible to estimate corn stocks in several positions 
within the system since 1974. Table 5-24 shows selected Ipsitions only: it does 
not represent the total estimated stocks reported in Table 5-1 I. Conparison of 
the two tables forces one to conclude that farmers hold a smaller percentage of 

corin inventories in the lPhilipphines than in the United States, where they hold 

umore than half time entire national inventory thoughtout the year. These tables 

dramatically indicate the weak bargaining position that must Philippine farmers 

are in at harvest time because they lack the capital and facilities to withhold 
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Table 5-24. Inventories of Corn in Selected Positions in the Philippines:
1971-76 (thousand metric tons in storage at beginning of crop year begin. 
ning July 1)a 

Position 1971 1972 1973 1974 1975 1976 

Hlouseholds 
Farm 
Nonfarm 
Urban 

Commercial warehouses 
National Grains Authority 

58.2 
na. 

114.01 
n.a. 

132.9 
n.a. 
n.a.. 

14.0 
n.a. 

174.4 
n.a. 
n.j. 
45.9 
78.3 

179.0 
61.1 
31.0 
85.9 
20.8 
36.3 

158.8 
105.8 
36.0 
17.0 
66.3 
48.6 

91.8 
65.6 
10.0 
16.2 
47.8 
4.3 

Total shown 236.1 273.7 143.9 
aSelected positions only. Does not equal total estimated stocks as shown inTable 5-1 I.
blncludes Lovern m1vn!e \nlfedt stocks. 
Source: Statistics Division, National Grains Authorit'. 

grain from market. A few more substatiatl producers do have bodegas or silos 
for storage, however. 

Local assemblers attd wholesaler-millers dominate the flow of cotmmercially
traded corn from producer to constlmer. They OWtn alarge part of thle warehouse 
space employed ingrain storage, which in 1974 was about 2.4 milliotn metric 
tons of sacked commodities.t') This figure does not include the capacity owned 
by the governmett, which might add another 250 thousand metric tons. Existing
infoltllation does not allow Lts to say with certainty how the corn stock of
traders and wholesaler-millers varies lthrogh the year. It is known, however, that
in Luzon corn production moves especially rapidly ottt of the storage-poor
Cagayan Valley to the provinces of' Ntieva tFcija and Bulacat inCentral Luzon,
where warehouse space is greater. Corn is stored here until milled and trans
ported to wholesalers inthe greater Nanila area. Thus, the graders and millers inthis area play an essential itlventttor management role in relating production and 
consumption pat te rtts. 

Feed millers procure about 97 percent of their domestic purchases frotn
assemblers and dry millers, and they bUy the balance directly from producers.
Bulk purchases from large grait wholesalers are the torm. It appears that tle
feed-milling indttstry maintaits inventories of' white and yellow corn grain aver
aging 255,000 tietric tons througltout the year, and corn grit inventories of
about 68,000 metric tons. Availability and price effect considerable variations 
around these means during the year.

Although the inventories maintained by illdustrial processors are not known,
their procurement and inverttory-tnanagenent practices are probably similar to 
those of the feed millers. The warehousing facilities maintained by the five large
starch manufacturers give them the capability to handle substantial inventories. 

The implication of this brief' summary of inventory management in the Philip
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pine corn sysetein is that assemblers and wholesaler-millers determine the flow 
of commercially traded corn. Their bargaining power is far greater than that of 
producers and industrial corn users because of their strategic position in the 
commodity system and the vital nature of the coordinating role they perform. 
Remember also that with an output of 9.2 million metric tons of grain, tile 
nation's storage capacity of 2.4 million metric tons is very inadequate. 

Prices. Retail corn and corn produce prices are set by a price control coun
cil. The corn procurement program managed by the National Grains Authority 
maintains throughout the systei a corn pricing structure in tended to statL"ize 
prices for both producers and consuners. , ilder this program, the farm-gate 
price of shelled corn L:11to be below the goverinmeit support rate of 0.00 pesos 

° per kilo. ' ( It the corn is delivered by the fa rmner to the buyer, the farmer charges 
the buyer the cost of' transporting the stocks over and above the lillilmull sup
port price. Processed corn in the form of grits miust ntot be sold above 1.47 peso 
per kilo to the retailer ior above 1.59 peso per kilo to the final1 co1nsumer. From 
the margin between 0.90 peso per kilo and I .08 peso per kilo the farmer must 
deduct his costs of transporting, packaging, and handling. ('onversely, the 
middlemai, agent buyer, alnd wholesaler who buNs I'tuil tile fal-tn at 0.()0 peso 
per kilo derives his profit iuargii between the stipport and ceiling price after de
ducting transport, collectiol, and hattldling cost,,. 

Miliers' and processors' miiargins are based ,n their ability to sell corn by
products in additioi to processed corn at 1.47 peso per kilo. At a 1.59 peso per 
kilo selling price to the coisumer, the retailer usually earns ai margin of 0.12 
peso. Table 5-25 shows the price ceilinlg coMpUtatioii for white corn grits during 
1976 as well as support prices since their est ablishren t in 1972. Tile trend in 
support prices reflects the serious in flation with which the Philippines has been 
copiig in tile last decade. 

Price Stability. It is interesting to comipare the treid in cori prices ill the 
Philippines to world (LU.S.) prices. In Figure 5-8, rnote the relative stability in 
Philippine corn prices during the 1960s, which is comparable to the stability 
indicated for U.S. prices ill Figure 4-1 of' the last chapter. Philippine corn prices 
began a sharp iicrease in 1)6() an1d 1970, :i period of rapid inflation and devalua
lion of the peso, despite effo0rts to contol them through the price stabilization 
prograi. This inllatioi coupled with the selling ol'f of' U.S. corn surphlises in 
1972-73 helped to fuel price increases of corm throughout the world. The 
United States ini esseice reinif'Orced the stabilization activities of other corn pro
dtucinmg natiois with its corm surpluses. 

Profitability. It is di icult to obtain precise neasures of profitability ill tile 
various levels of' the Philippine corn industry. At the Iarml level, recently ill
creased governleit support prices appear to provide an attractive incentive to 
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Table 5-25. Price Ceiling Computation for White Corn Grits, 1976, and 
Trend in Corn Price Supports (pesos) 

Cavana Kilo 

Farn gate price 45.00 0.90 
Wholesale price 54.00 1.08 
Dry miller cost structure 

Cost including procurement 55.22 1.10 
Equivalent cost at 65% milling 

recovery rate 84.95 1.70 
Milling costs 3.50 .07 
Credit from by-product sale (21.90) (0.44) 
Selling expense 5.16 .10 
Profit 2.00 .04 

Price to retailer 73.71 1.47 
Retailer cost structure 

Retail distribution expense .99 .02 
Retailer profit 5.00 .10 

Cost to consumer 79.70 1.59 

Cont Price Supports
1972 November 20.00 0.40 
1973 February 25.00 .50 
1974 February 31.00 .62 
1974 September 40.00 .80 
1976 July 45.00 .90 

aSack of 50 kilos.
 
Note: One U.S. dollar equals 7.50 pesos.
 
Source: Statistics Division, National Grains Authority.
 

the producer, if corn yields are 30 cavans (1.5 metric tons) per hectare of better 
(see Table 5-26). The return to the farmer's own labor can be low or negative, 
however, as Table 5-27 shows. Note there that cash costs are less than 25 per
cent of total production costs per kilo, and that the sttpport price adequately 
covers such costs. Nevertheless, low yields and large noncash costs make corn 
production unprofitable. 

Of course, production costs and yields do vary amiong farmers. The Small-
Scale Corn Farmer case in Appendix D represents the situation of a farmer for 
\vhorn corn production is profitable in both cash and noncash terms. Although 
he is a small operator, however, the central figure in this case is atypical of small 
farmers in that he is a high-school graduate wlto makes ready use of technical 
and marketing support. The case graphically shows tile need for the small farmer 
to be "tied in" to the commercial system for his operation to be economically 
successful. 

Few wet-milling and feed-mianufacturing operations are separate entities, and 
those that are separate are privately held. Dry milling is carried oti by firms that 
are either small and privately held or larger and integrated across several grain
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Figure 5-8. Average Price Trends of Corn in the Philippines: 1957-74 (pesos per cavan of 50 kilos) 
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Table 5-26. Cost of Production of Corn: 1976 (per hectare, per crop) 

Cost andRe- Cost and Re

aan- and 
turn Analvsis 
at 45 Pesos! 

turn Analysis 
at 40 Pesos! 

Item 
Alan-
days 

animal-
days Anount 

Bag Support 
Price 

Bag Support 
Price 

i.Labora 

Land preparation: 18 
First plowing 6 
First harrowing 3 
Second plowing 5 
Second harrowing 3 
Furrowing I 

Planting 4 
Basal application 

(fertiization) 2 
Cultivation 

First cultivation 
(off-baring) 3 

Second cultivation 
(hilling-up) 3 

Side dressing 
(fertilization) 2 

Spraying (two times) 3 
laivesting, husking, 
drying, shelling, 
and htauling 10 I 

11. Material inputs 
Seed 
Fertilizer 
Pesticides and chemicals 

Ill. Fixed costs 
Depreciation 
Interest on loan 

Land amor ti;'a tion 


Sam ahang Nayvi fees
 
Barrio Guaraitee Fund (I cavan) 

Barrio Savings (5% of foan) 

Land tax (18.00 pesos/annuni) 


Total cost per hectare 
Yield per hectare in bags of 50 kilos 
Cost per bag of 50 kilos 
Gross income 
Net income 
ROI 

180.00 
411.00 411.00 

28.00 

14.00 

36.00 

36.00 

14.00 
21.00 

82.00 

25.50 b 

308.30 c 

150.00 

25.00 
28.80(1 

165.00v 

483.80 

289.00 

483.80 

289.00 

45.00 
18.00 
7.20 

1,183.80 
30 
39.46 

1,350.00 
166.20 

14% 

1,183.80 
30 
39.46 

1,200.00 
16.20 

1.4% 
a7.00 pesos per man-day; 12.00 pesos per iman-animal day. 
b 17 kilos at 1 .50 pesos/kilo. 
CTwo bags complete at 69.50 pesos each and two bags urea at 84.65 pesos each. 
d4.8 percent of 600.00 pesos. 
eBased on 10.29 cavans of 50 kils per annum valued at 40.00 pesos/cavan. 

Note: One U.S. dollar equals 7.50 pesos.
 
Source: Philippine Department of Agriculture and Natural Resources.
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Table 5-27. Expenses and Net Profit from Corn Production, Ilocos Region: 
1976 (pesos) 

Item Cost 

Cash 
Labor (hired) 18.95 
Food (hired; exchange labor) 13.33 
Seed 15.49 
Animal rent 3.45 
Interest on loan 17.07 
Irrigation fee 16.84 
Fuel 26.56 
Fertilizer 191.63 
Insecticide 46.49 
Tax 7.38 
Repair, delivery (hired) 9.26 
Containers, pumnp :ent 1.63 

Subtotal, cash 368.08 
Noncash 

Labor (operator, family, exchange) 475.09 
Depreciation 30.85 
Interest on investment 576.64 
Seed 10.23 
Landlord 111.07 
Harvester 22.52 

Subtotal, noncash 1,226.40 
Total expenses per hectare 1,594.48 

Average yield (kilos): 809.4 
Cost per kilo 

Cash .455 
Noncash 1.515 

Total 1.970 
Potential cash profit per kilo at 0.90 peso support rate: 0.455 
Net profit per kilo including all costs: -1.07 

Note: One U.S. dollar equals 7.50 pe. 

Scurce: Costs and yields from Special Studies Division, Department of Agriculture, Com
parative Input, Output, and Financial Data ]'r Palay, Corn, Mango, Virginia Tobacco and 
Cotton, Ilocos Region, 1976, p. 26. 

tnilling activities. Thtts. itt fonitatin on the profitability of dry milling is difficult 
to obtain. A 1976 study by the Center for Research and Cotuniunication did 
indicate that profitability in the feed-tmilling industry had declined during the 
1970s. The study of PAFMl -metber companies showed that, between 1972 and 
1975, poultry feed margins declined from 14.1 percent to 11 percent. When 
weighted according to the respective hog/poultry feed sales, these proportions 
suggest an average protit margin decline from 12.6 percent to 6.3 percent, a drop 

of about 50 percent. During that period operating costs increased at the annual 
rate of 18 percent to 19 percent, and the government allowed price increases of 
only about 15.5 percent. 
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Many of' the pressures affecting corn system participants in the United States
and Japan obviously also afTected the Philippines, despite government efforts to
control prices. The f'arl price of corn increased, but so too did input costs.
ligher input and ingredient costs hurt all participants who could not imme
diately pass on their cost increases to consumers. Price increases I'r consunmers 
had to come eventually to relieve some of the pressure on tile operating margins
of producers and processors. 

Coordination in the Philippine Corn System
The Philippine corn system is more complex than those of Indonesia and

Thailand. It employs a wide spectrum of coordinating devices, from traditional 
to innovative, from ineffective to highly effective. Many of these aredevices 

common to other developing commodity systems.
 

Local Coordination. Some of tihe coordinating devices used at the local level
in the Philippine corn system include financial institutions and arrangements,
cooperatives, and vertical and contractual integration. 

Trade Credit. Very closely related to the ftunctioning of local corn markets 
in the Philippines (and, for that matter, throughout Southeast Asia) is the credit
extension process. In most rural parts of the Philippines the credit mechanism is 
the most 'mportan l relation between producers and the rest of tile commodity
system. Most Thai and Filipino farmers, for instance, live on credit provided by
middlemeni, primarily local assemblers. They receive loans of food and other 
necessities to get through the growing andseason to produce their crop. In 
return for these loans, producers deliver varying percentages of each year's crop.
Effective interest rat,s on extensions of credit to producers may approximate
50 percent or 60 percent, and they are sometimes much higher. This system ties
the producer to t andthe merchda assures prompt delivery ot grain at harvest
 
time.
 

Cooperatiies. ('ooperatives have developed to some extent in the Philippines,
but they are still quite weak. Cooperative marketing associations for corn and 
other grains are relat vely numerous, though many have failed. In 1974,
SEARCA reported 726 cooperative associations engaged in the production and 
marketing of such crops as grains, tobacco, livestock, sugar, fruits and vegetables,
onions, coffee, and peanuts. lowever, only 3 3 of these organizations were
reported to be active, while the rest were nonoperational due to various opera
tional and management problems. The majority of these nonoperational organi
zations (217, or 30 percent) dealt in rice and corn. One hundred eighty-five
cooperatives with a membership of about 76,845 farmers were active in the rice
and corn production and processing business. So although they are fairly numer
ous, cooperatives can hardly be said to represent a substantial portion of Filipino 
corn farmers. 
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Where they exist, farmers' cooperative marketing associations (FACOMAs) 
are usually comInposed of a ilminilu of 200 inembers witli at IPast tie shlare of 
stock each. Law requires that they hegin with an atthorized capitalization of not 
less than fifty-thousand pescs with at least 20 percent of lhe subscribed capital 
paid up. FACOMAs are organized and operated under their own articles of in
corporation and by-laws, operated by their owni elected officers anld boards of 
directors, and registered with the goverrimeit or Securities ard Exchange Coln
mission. Thev are supervised and govertcd by the policies of tile Agricultural 
Credit Admrinistratiotn (ACA). Ol'' one cooperative association can be organized 
or authorized to operate in l municipality. These cooperative institutions pursue 
four major fields of business activities: 

1.warehousiig 
2. processinig antd millillg 
3. commodality prcureioent anid nerchalndisinig from cooperative members and 

other organiizationis 
t. marketing of commordities, involving hanidling, transport, packaging, and ob

taining the best prices for the members productini. 

,t the end of' 1973, FACONIAs had warehousing space for 171 000 metric tons 
of' grai and a total milling capacity of' 670 tons per twelve-hotr periotl.2-

Vertical hitegration. Al thotugh the extelnt of this forll of conlodity-systeml 
coordination within Southeast Asian) nations camot be qutantified, itis knownv 
to exist to a siglificanit degree in] tile Plhilippines. There, as noted earlier, major 
grain imillers have integrated forward irito potltry ald ho0g productioni. One oper
ator, Liberty Flour Mills, Inc.., is fully integrated froml feed manufl'acture through 
meat packaging and distributiont by virtue of its Maya Farms sif idiary. 22 The 
Sal Miguel (U ,poratiort is vertically itntegrated ila wide range i"commodity 
systems. In fact, of all Soutlheasl Asiall latiolls, corn-svstell coordiniation by 
meanls of vertical integrtioln is most advanced ill the Philippilies. Itexists to a 
lesser deCgree in Tlhaliland anld to onily :slight degree inl Indonesia. 

Contractualhitegration. As fims ill tie ct MrocCssirg indust ry' (CspCciallv 
feed manuifacturinig aird wet milling) attellpt to mailtain stable operatiols in an 
elvir-oillielt of tustable yellow comrn supplies, co itracttal Irlteoratllor has be
come a c0mmon coordinatillg device ilntheIhilippines. The devehlpment of 
such arrangentents ias been further stimulatcd by General Order 47. which 
requires that bisiniesses of aniy significant size take steps to prtoduce or proctre 
the rice andl/or cori requirements of their eiployees, either domestically or in 
the world irr-arket. FirmIs must distribute this grain to their employees as part of 
their wages, )r else sell itto them at a price no Iigler than the government
mandated retail price ceililg. To comply with this morder, businiesses inlall itndus
tries have sough t curtractual arranigemrients to procure corn. Even so, contractual 
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procurement arrangements probably account for less than !: percent of the 
movement of the Philippine corn crop. 

National Coordination. The major coordinating device in the Philippine corn 
system at the national level is the government, with trade associations also play
ing an important role. 

Gov'ernment Activities. Due to the importance of corn as a staple food in 
the Philippines, the -overnnen t has undertaken numerous activities that directly 
affect the corn systen'. W have already discussed the system of price controls; 
here we will review s-veral i)f tlie government institutions that play important 
coordinating roles. 

In 	 addition to its operation of' the price-control system, the National Grains 
Authority (NGA) also attempts to: 

I. 	upgrade and develop existing giain facilities and encourage the development 
of new facilities 

2. 	 develop morc responsible and effective manpower in the grain industry 
3. 	 coordinate the activities of the various components of' the industry 
4. 	promote local and foreign investments 
5. 	adopt other measures as may be necessary for the integrated growth and 

development of' the industry. 

In grain procurement, private traders, millers, and warehousemen are encour
aged to participate as NGA-accredited agents. Also, agreements between NGA 
and lending ;:lstitutions are worked out to enable farmers, through NGA fund
ing, to pay their obligations to the latter in kind. In addition, in areas where pro
curement operations by privatc traders are inadequate, NGA buys directly. 
Knowing that large grain losses that contribute to the yearly cereal shortage are 
caused by improper handling and processing, NGA is launching a program to 
rehabilitate, upgrade, and further develop grain-processing facilities. 

The Philippine government has mounted a variety of other programs for agri
cultural development since the end of World !1, including projectsWar 	 for: 

1. production and productivity 
2. 	 development of agricultural credit and marketing systems 
3. 	 land reform, including social develop,,ent 
4. 	 infrastructural developmert 
5. effective program implementation. 

In spite of the past emphasis on agriculture, major roadblocks to national 
economic development persist. Among them are the uneven distribution of land, 
high tenancy rates, low farm productivity and income, untapped foreign markets 
for agricultural products, and rapid forest denudation. 
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To resolve these problems, the recent four-year (1974-77) development plan 
for agriculture established the following major objectives: 

1.acceleration of land transfer and distribution 
2. 	 self-sufficiency in food and food products 
3. 	 expansion of agricultural exports and production of import-substitute crops 
4. 	conservation and development of forest resources. 

The acceleration of land transfer and distribution ranks high in the national 
development plan for agriculture. This major objective is embodied in Presiden
tial Decree No. 77, which provides for the gradual transfer of rice and corn lands 
to 	tenants. The tenant farmer is deemed owner of a family-size farm of 5 hec
tares if it is not irrigated, and of 3 hectares if it is irrigated. The landowncr may 
retain an area of not more than 7 hectares if he is or will soon be 'ultivating it. 

Tile granting of land titles to the tenant farmer is subject to his membership 
in a duly recognized farmer's cooperative. Landowners, o the other hand, have 
been assured just compensation by requiring cooperatives to pay amortizations 
on the value of the land. The government guarantees such amortizations with 
bonds and shares of stock in government-owned and government-controlled 
corporations. 

Land-transfer activities are being-undertaken by the Bureau of Lands. In such 
operations, the bureau identifies tenant farmers, farm holdings, and landowIhers; 
collects production data on the lands involved for the last three years; parcel
maps with the aid of aerial photographs; determines land values; and issues land
transfer certificates. The land-distribution program is emphasized particularly in 
Mindanao, where social disorders are partly caused by land disputes. 

In pursuit of food self-sufficiency, the government emphasizes grain produc
tion. Government programs2 3 attempt integrated action to: 

I.expand irrigated areas 
2. 	 encourage farmers to employ technological inputs and modern production 

practices 
3. 	 enlarge the supply of credit available to small farmers and supervise them in 

its use 
4. 	maintain price support at levels sufficient to encourage greater production 
5. assure producers of markets for their grain 
6. 	 develop higher yielding seed varieties and distribute them to producers. 

Credit and faim management technicians are being employed in the massive, 
sustained educational campaign ("Masaganang Maisan") to bring modern tech
nologies to the farmers. Since many small farmers in the country lack the finan
cial resources for the "IYV technology," rural banks, Philippine National Bank, 
Agricultural Credit Administration, and other credit institutions offer credit 
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support. All loans fron these institutions are administered on a supervised basi 
by extension agents of"the Department of Agriculture. 

The price-support and marketing arrangements are implemented through ar 
rangements between the NGA and authorized farmer-producers cooperatives o
 
private warehousenen-millers. In whereareas the private sector may not be per
forming efficiently in procurement, the NGA supports prices to the producer ai 
official levels. 

Limited quantities of high-yielding seed varieties and their high price besel 
the production of white corn and feedgrains. )esiring to improve seed process
ing centers, the government has launched an intensive campaign to produ 
high-quality foundation seeds. Tnhe seeds are made available to seed cooperative, 
who produce certified seeds for the farmers. In addition, government assistance 
in seed processing and storage is being extended. 

Specific goals and target growth rates have been set for grain production. The 
target annural growth rates for white corn and arefeedgrains as follows: white 
corn, 1.8 percent: yellow corn, 1.1 percent: sorghum, 32.9) percent; and soy
beans, 20.9 percent. Table 5-28 shows the production targets and total require
ments for rice, corn, sorghum, and soybeans from 1974 through 1977.
 

In the production of pork, poultry, and table eggs, 
 the country has attained 
near self-sufficiency. Accordingly, the goal from 1974-77 is primntrily to meet 

Table 5-28. Production Targets and Total Requirements for Rice, Corn, 
Sorghum, and Soybeans: Fiscal Years 1974-77 

Item 1974 1975 1976 1977 

Rough rice (in million 
cavans)


Production 130.6 139.9 148.5 159.7
Requirement 134.4 147.9 152.5 157.2
Surplus (deficit) (12.8) (8.0) (4.0) (2.5) 

Corn and sorghum (in thousand 
cavans ol'50 kiltograis each)

Production 40,202 41,454 42,922 44,388 
White corn 35,136 35,916 36,674 37,134
Yellow corrn 4,400 4,730 5,420 5,700
Sorghum 952 1,155 1,440 2,200 

Requiremnent 39,108 40,032 40,968 41,931
Surplus (deficit) 84 1,422 1,954 2,457
 
Soybeans (in thousand 

metric tons)
Production 8 24 42 64
Requirement 364 ?97 445 493
Surplus (deficit) (356) (373) (403) (429) 

Source: Four Year Development Plan FY 1974-77, Naional Economic and Development
Authority, Manila, 1973. 

c 
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domestic reqirements for beef and "carabeef."2 4 The specific annual growth 
targets in production for livestock and poultry products are: pork, 8 percent: 
beef, 6 percent: carabeef, 6.9 percent; poultry, 8.2 percent: and eggs, 7.3 per
cent. 

In beef* and carabeef production, the emphasis is on forage improvement, 
feedlot operations, and upgrading native herds by artificial insemination. Several 
lguminots grasses for cattle and carabao recommended for pasture improve
men t are now being riiitiplied at the Bureau of Animal Industry for distribution 
to interested ranchers. Nleanwhile. feedlot operations have been programmed for 
the provinces of rarlac, lPampatiga, Zambales,Bataan, Batangas, Laguna, Panay, 
Negros Oriental, and Negros Occidental. The latter operation Will use sugar by
products for feed ptrposes. 

Poultry alld swine producers will con tinue to receive some enCOuragerlert 
from the government, although perhaps not as much as other sectors: this sector 
is, after all, relatively wel-organized even now. The government plans the follow
ing support services to the poultry and livestock industries: 

I.improvement of veterinary services 
2. 	training of more artificial inisemination technicians 
3. 	 farmers' training on improved poultry and livestock management 
4. 	provision of liberal credit to livestock and poultry raisers 
5. 	improvement of the marketing system. 

A loan of S14.5 Imlillion , secured from the World Bank inl 1972, finances inte
grated coconut/beef cattle farms, hill beef cattle breeding ranches, pig breeding/ 
fattening farms, and pooultry/broiler anid egg farms. In line with Presidential De
cree No. 7, which prescribes the orderly marketing of livestock and animal 
products, auction markets are being established in various towns and provinces. 
The auction markets are expected to feed ito the meat processing, wholesaling, 
and retailing operations in the metropolitan Manila market. 

The Masiganang Maisan program is an example of the comprehensive ap
proach to agrictiltural development followed by the Philippine government. A 
large-scale wtiite corn and feedgrain program, Masaganan g Maisan's main objec
tives are: 
1.satisfaction of increasing demand for human consumption of white corn 
2. 	 production of sutfficient yellow corn, sorghum, and soybeans to satisfy the 

feed requirements of the poultry and livestock industries 
3. production of corn for export in the form of starch and other by-products 
4. 	establishment of joint fbedgrain projects with foreign investors. 

The program is modeled after Masagana 99, an earlier government efbort to in
crease rice production by providing farmers wi th production techmnology, inputs, 
supervised credit, and marketing arrangements. 



352 Agribusiness Management for Developing Countries 

Table 5-29. Masaganang Maisan Corn and Feedgrain Program--FinancinE 
Targets: 1974-75 

Loan 
Target Financing Rate Amount
Area Target (pesos per NeededCommodity (hectares) (hectares) hectare) (pesos) 

White corn 500,000 300,000 500 150,000,000
Yellow corn 200,000 150,000 500 75,000,000Sorghum 30,000 30,000 500 15,000,000Soybeans 20,000 20,000 650 13,000,000 

Total 750,000 500,000 253,000,000 

Note: One U.S. dollar equals 7.50 pesos
 
Sourcc National Food and Agricultural Council.
 

To achieve the objectives of Masaganang Maisan, credit is made available to 
farmer-participants so they may purchase a recommended mix of high-yielding
seed varieties, fertilizers, insecticides, and herbicides. Some government banks 
give priority to the credit requirements of farmers participating in the program.
Other government agencies and banks train and assign extension workers to 
supervise the and them market their Thefarmers help produce. marketing
scheme involves price supports for corn established and maintained jointly by
the National Grains Authority, rural banks, Philippines National Bank, Agri
cultural Credit Administration, and farmers' cooperatives. 

The National Food and Agricultural Council, which oversees the program, has 
set ambitious goals for its corn and feedgrain progran.. It aims to increase yields
from 17 to 35 cavans per hiectare. To do so, i' ;s seeking to bring 70,000 hectares 
of land already commnitted to corn proLdction under modern production
methods. Cultivation of sorghum and soybeans on this land is also encouraged.
This extensive and ambitious project is of great interest because it affects 25 per
cent of the nation's corn liectarage, forty-one of its seventy provinces, and about 
230,000 farmers, many of whom operate at the subsistence level outside the 
money economy. 

Significant amounts of credit are required to provide subsistence farmers with 
working capital. Table 5-29 shows that, even by limiting credit to 500 pesos per
hectare. the total financing required reaches an estimated 253 million pesos. The 
Philippine National Bank, the government-owned commercial bank, provides 
over one half of this financing: rural banks provide most of the remainder. 

Responsibility for implementing the Maisan program is vested in a National 
Management Committee under the National Food and Agriculture Council 
(NFAC). The Secretary of Agriculture and/or the NFAC Executive Director 
chair regular policy council meetings in which representatives of the following 
organizations participate: 
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Bureau of Plaait Industries (BPI) 
Bureau of Agricultural Extensions (BAE) 
Central Bank-Department of Rural Banks and Savings and Loan Associations 
(CB-DRBSLA) 
Philippine National Bank (PNB) 
Agricultural Credit Administration (ACA) 
Development Bank of the P hilippines (DBP) 
Rural Bank Association of the Philippines (RBAP) 
National Grains Administration (NGA) 
Philippine Association of Feed Millers, Inc. (PAFMI) 
U.S. Agency for International Development (USAID)
 
Agricultural Pesticide Institute of the Philippines (APIP)
 
Fertilizer Industry Authority (FIA)
 
Department of Local Governuient Land Community Development (DLGCD)
 
Bureau of Cooperatives
 
Bureau of Soils (B.S.)
 
Bureau of Agricult airal Economics (BAEcon)
 
Central Bank-Land Bank (CB-LB)
 
Department of Agrarian Reform (DAR)
 
University of the Philippines at Los Banos College of Agriculture (UPLB-CA)
 
National Media Production Center (NMPC)
 
Rural Broadcasters' Council (RBC)
 
representatives from tile private sector.
 

At local levels, the National Management Committee operates through the 
regional coordinators, provincial action committees, and municipal action teams 
charted in Figure 5-9. The National Food and Agricultural Council case in Ap
pendix E includes a fuller description of the Masaganang Maisan program and its 
experience. The case demonstrates that even when government uses a conducted 
systems approach to help small corn producers improve their operations, the imi
plementation of the program is at least as important as the plan it is based on. 

Other government programs also encourage development of the corn system. 
The Investment Incentives Act, enacted in September of 1967, prescribes the 
government's incentives and guarantees to domestic and foreign enterprises in 
preferred investment areas. Tile Export Incentives Act gives export-oriented 
firms additional inducements. Both laws were revised by presidential !,-,.ree No. 
92, which liberalized regulations on foreign investments in certain activities. Tile 
Board of Investments (BOI) annually prepares an Investment Priorities Plan 
(IPP), which enumerates the agricultural, mining, and manufacturing activities to 
be accorded preferred status. 

C-rn production has been listed in the Sixth IPP as a preferred nonpioneer 
investment area with a targeted additional capacity of 3,)8,000 netric tons of 
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NATIONAL MANAG EMENT COMMITTEE 

Regional Coordinators (11) 

7provincial Action Committees (41) 

Municipal Action Team (5.000) 

Farmier Cooperators (230.000) 

Municipal Action Tutam Members Provincial Action Comimmittee Memhers: 
Chairman: Mayor Chairniar Provincial Governor 
Cochdirmnar. Prndo:tion Vice Chairmarn: Provincial Proiamn 

Technician Officel 
RB/PNB (Precinct) Captain Provi :ial Heaids of BPI, BAEcm,

ACA, PNB, CB DRBSLA, REAP, 

DBP, NGA. DLGCD, BS, BAE, 
DAR, and State Police 

Source: National Food and Agricultural Council.
 
Figure 5-9. Organizational Structure for Implementation 
 of Masaganang 
Maisan 

corn for domestic consumption. Presidential Decree No. 194 has opened corn 
production to foreign investment. 

The incentives provided by the goveinment for BOI-registered enterprises 
engaged in corn production are tie following: 

1. deduction of organizational and preoperational expenses from taxable in
come ovet a period of not more than ten years from start of the operation 

2. 	deduction from taxable income of labor-training expenses equivalent to 1.2 
perce t of expenses but not more than 10 percent of direct labor wages 

3. 	accelerated depreciation 
4. 	 carryover, as deductions from taxable income, of net operating losses in

curred inany of the first ten years immediately following the year of such 
losses 

5. exemption from tariff duties and compensating taxes on imported ma
chinery, equipment, and spare parts 
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6. 	 tax credit equivalent to 100 percent of the value ofconpensating taxes and 

customs duties that would have been paid on machinery, equipment, and 

spare parts purchased from a domestic manutfacttrer had those items been 

imported 

7. 	 tax credit for tax withheld on interest payments on foreign loans, provided 

that such credit is not enjoyed by the lender-remittee in his country and 

that a registered enterprise has assumed liability for the tax payment 

8. 	 the right to employ foreignl nationals in supervisory, technical, and advisory 

positions within five years of registration 

9. 	 in the year of' reinvestment deduction from taxable income ol'a percentage 

of tile aInont of undistributed profits or surplus transferred to capital 

stock for procurenlent of machinery, equipment, or other expansion 

10. 	 antidulliping protection 

11. 	 protection from governtent competition 

12. 	 tax credits equivalent to sales, compensating and specific taxes and duties 

on supplies, raw materials, and semimantufacturCd products used in the 

mani111Uf'actlre, processing, or proillctio of export products 
13. 	 additional deductions from taxable incontc of direct labor costs and the cost 

of local raw llllterials used to manu'acture export products 

14. 	 preference in the awarding of governinen loans. 

('learly, the Philippine Government is deeply involved in all levels of the corn 

system in the Philippines. More so than in either Indonesia or Thailand, it di

rectly influences the environment in which participants in the corn sysem 

operate. 

Tradle Associations. Trade Associations are more significant coordinators in 

the Philippines than in the other countries of' Southeast Asia. In the Philippines, 

trade associations at all levels of the corn cotmodity systenm permit participants 

to confer on commnlon problents and to coninnulicate coherently with each other 

and wi th government. There are organizations of' producers, input suppliers. 

assetublers, millers, traders, wholesalers. and retailers. The organizations of 

traders and of millers are especially tight-knit, reinforced as they often are by 

ties of kinship among their meribers.2' Of the various participants in tile corn 

Comlllolllditl system, the producers are probably the lost fragtrtented group and 

least represented by effective trade associations. 

Regional Coordination and Outlook 

Governmient and industry have takenI few steps to relate the Philippine corn 

systen to those of' surrounding nations- unlike Thailand. and to a lesser extent. 

Indonesia. Rather, the Philippine system is to some degree insulated from 

otlhers in the region as a result of its price-control policies. The government 

places a high priority on price stability for bot h fartner and consumer: it does 
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not allow the rather large variations in price that characterize the Indonesian sys
tern. I-low long this stability will be considered desirable remains to be seen. A,
long as the Philippines remains barely self-sufficient in white corn and ain iii. 
porter of yellow corn, the policy will probably shield Filipino farmers and con
suniers from vagaries in the world market. Should prod lict ion-expansiou 
programs result in surpluses, though, government and industry will probably 
turn their attention to developing markets in the region.

In 1976, the Secretary of Agriculture mentioned the potential for such devel
opments. lie stated: 

The Phiilippines has been self-sufficicnt in wiite corn for the past three 
years . .. . By (he year 2000, assuming we continue increasing productiv
ity, 600,000 hect ares of the 1.6 million iectares now planted whiteto 
corn should have been shifted to yel ,';'corn, sorghuni, and soybeans ....

The livestock industry's fcedgrain requirements are growing very rapidly
at II percent to 12 percent per year. Moving part of the present rice and
white corn hectaragcs into feedgrains will enable the country to reach self
sufficiency at least in corn and sorghum within the next five years. Coll
tinued increases. threafter. will hopetully make is a major exporter of
yellow corn and sorghuti to Ja)lnan. Taiwan, and Korea, even thebefore 
year 2000.26 

In line with this objective, consideratioti is currently being given to diverting
30 percent of the Philippines' 51 3 .000-hectare sugar to feedgrainarea produc
tion. The increasing availability of downy in ildew-resistant synthetic (DM R-I 
and DM R-3) and hybrid seed varieties, and the nation's near self-suffficiency in 
corn are encouraging government and industry to consider regional marketing 
opportunities seriously. 

THE CORN SYSTEM IN THAILAND 

The corn industry in Thailand is simpler than the systems of Indonesia and the 
Philippines because tiutitan consumption of corn is minimal. Most corn follows 
well-defined channels to tile export market, although a smaller and rapidly
growing share goes to the feed-milling industry. The Thai corn industry is espe
cially interesting, however, because the Thai government has set out to develop
it as an exporter and foreign-exciange earner. Other governments and foreign
private concerns have assisted it in this eff'ort. The Thai system provides an 
excellent example of' tire opportunities fo'r atd dil'ficulties in relating developed 
and developing agribusiness. 

Structure 
The flow of 2.5 million metric tons of corn from producer to market is

shown in Figure 5-10. An extremely high percentage of all corn produced ill 
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Thailand moves into commercial channels, and essentially all of it is the yellow
variety suited to export. Very little of Thailand's corn is intended for domestic 
human consumption. 

The primary purchasers of farmers' corn in the rural markets are local mer
chants. They account for 75 percent of farm sales, although they may be in
volved in several other lines of business. Local grain wholesalers purchase the 
other 20 percent of the corn leaving the farm, plus about a fifth of the amount 
originally obtained by local merchants. Commission agents also operate to some 
extent in rural markets by locating, purchasing, and assembling grain of a desired 
quality within the price range established by their employers (usually Bangkok
exporters). An agent receives a commission on the value of corn purchased, so 
he can offer growers and rural merchants a higher price if lie reduces his own 
commlission. At the local level, farm cooperatives handled only about 2 percent 
of total production in 1975-76. 

After rural assembly, corn flows to Banigkok either directly or through up
country terminal markets at Tha Rua, Lopburi, and other locations. Accord-

Feed Miller 
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1"- Bangkok 
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20 


Farmer 95 Traders and 30 Terminal 18 
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95 Wholesalers 
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5 

Note: Figures are percents. )iagram adapted from one appearing in SFARCA, The Thailand 
Corn Conmmoditv System (n.p.), 1974, p. 79. Figures have been altered from the original to
reflect recent changes that have occurred in flowv of corn to feed millers and exporters. 

Figure 5-10. Distribution Channels in the Thai Corn System 
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ing to sources inl tie grain trade, abouL 70 percent of the corn reaching Bangkok 
arrives by truck directly from producing areas: about 25 percent passes through 
Tha Riua and arrives in Bangkok by barge: aid the remainder passes through 
Lopburi and other sinaller cotntry terminals. 

The import:tnce of' the country terminal nmarkets appears to have declined ill 
recent years. Tha Ria is important becatse of' its proximity to the main corn
growing areas and its ability to ship grain barges 100 kilometers sotth to Bang. 
kok. In I1971, it was estiniated that as much as 40 percent to 60 percent of all 
exported corn passed through Tha Rua. This figtire has decliled, however, as 
Bangkok buyers have 're!chLIed back" to Prodtuctiti areas for more reliable arid 
coordinated sotirces of stipply. 

Bangkok is the terminal market for corn. Its wholesale metchants bny from
and sometimes exteid credit to rural Iterchatts. assembly nierchanlts, corlllis
sion agents, and brokers of' both rttral and central markets. Using their large 
warehotuses, the wholesalers employ brokers to assemble the large quiantitie ,'I' 
corn they ,:cumullatC and sell them to exporters anld f'edt millers. The brokers 
receive a cotiittis-toi for their services. lIxporters btty Most of" their corn frol 
Bangkok tuerchants antd brokers, although maty of' tlheti1 SenL represetitatives to 
buy cort at rural growers' markets aid at variotus assembly ceitral tiarkets. 
Some of these large exporters ow huge moderit storage facilities. 

The Agricultural Cooperative Federation of"Thailatid. Ltd. (A(FT). is an ex
porter of corn itn the Bangkok tertinal market. It ptrchiases corn f'ott local 
agricultural cooperatives that are tiembers of' ACFT, from local and couttry 
terminal wholesalers, and from Baigkok brokers. When ACFT' was established. 
its organizers (primarily governitent ageicies) believed that it uld ittiprove the 
corn marketitig system by provtdig tarners a direct way of1moving their graitl 
through local cooperatives to expotters. AC-T has been1 slow to develop, tow
ever, due to matiagemenlt and fiiaticial dif'iculties atid very strotig competition 
from private traders and tuercharts. As seeti iti the Zeii-Nob ,,se of' ('hapter 2 
and as further discutssed below. ACFT is stroti gly sttpp) ted 1y the J'ipallese 
cooperative tmtovement. 

The flow of* coti throtigh this s\temti is heaviest lu1rilng artd ittriedliaely f')l
lowing the harvest periods of' Oct ober/l)ecetnber ,and February/March. lecatuse 
about 70 percetto ll farmers lack storage facilities ott the l'ar 'i. they ,mist sell 
their corn, still ott the cob, it ediately al'ter harvest withomt aty chalice of* 
taking advaitage f" price tlovellieills. 

lrhdustry soiurces reveal that the storage facilities owiled bv f'armners atnd rural 
assemblers have ilncreased ill tiutber amid capacity, especially siice N71. whei 
thrice-daily broadcasts Of ('hicago corn I'titmres prices begatn. Rural assemblers 
and some f'arrners have learted to predict changes iti the Baigkok price as a 
result of ('hicago price movemlelts illd to profit f'ron them. Fhie (ftiantity of' 
corn held tp-cotttry by f'armiers and tlliddlellen1 has iticreased so tuitich over the 
last few years that Bangkok traders are expe rietciig increasing dif'fictilty itt 



System Response to Growth in Demand: The Case of SoutheastAsia 359 

obtaining corn at prices and in volumes to allow thent to fulfill export commit
ments later in the season. Iln1976, and again in 1977, Bangkok traders failed to 
meet export commitments in Jalnuary and February because of the withholding 
tactics otgrain traders outside Bangkok. 

The coordination o'the Thai corn industry has bcen facilitated by an exten
sive and well-maintained national highway system linking rural growers' markets, 
assembly central markets, and Ihe terminal markel at Bangkok. lspecially 
important is a highway linking Bangkok and the current corn-producing regions: 
it is estimated that this highwa'. has reduced the marketing cost of corn by 20 
percent. 2 New IMLs alld the concentration of coon productiol illcentral and 
northeastern Thailand have made the grain's movement from rural market to 
terminal market much easier and cheaper than in Inidonesia and the Philippines. 
At the farnt areas, however, cent transportation to rural markets can still be in
cotvenient, slow, and costly due to tlhe ilIefTiciCnl feeder road system tlhat per
its only carts, smtall tractolS, ald itrucks to pass. Ii the wet season especially, 

only bullock carl or tractors with trailers can haul grain to the main road. This 
time-coitsuiltiiig task is niade iItOe costly by the Iransfer of cor froi the farmi
er's colnveyance to tiletrader's truck. 

The growth of tlme Thai otlliildustlrv is reflected in chalges in the Illnbers, 
size, and types of eniterpri.es making up the zystein. At each decisionniaking 
point shown ilFigure 5-10, tile iuitber of operators ilncreaSeS wilh tlhe vo;tIllle 
of cori passing [ihrough that poIint. l:xpainsioi is especially irrtpressive at the pro
duction level. The area committed to Corin produclion increased fron 36,000 
hectares ill1950 to about 1.1million hectares ill1974. The llnmber of produc
ers rose fron about 12,000 in 1950 to about 400,000 in 1976.2 According to 
sources at Kasetsart University, flte size of the average farm has also increased: 
front 4.5 hectares in 1959 to 6.8 iectares in 1973. Smaller fartmers have been 
increasiog the size of their operations by acquiring additiotal pieces of land, and 
Table 5-30 shows how this treind has affected tlhe distributiot of fairm size. At 
lie other end oft he systein, e:portlers h.ive also increased in number. Altlhoigl 
figures for the entire 1950-75 period are lacking, Table 5-31 shows a definitely 

Table 5-30. Percentage Distribution of Corn Farm Size, Thailand: 1959 
and 1973 

Farm Si:e 1959 1973 

Under 4 hectares 61 29 
1nder 4-8 tteciares 26 3o 
Under 9-12 hiectares 8 20 
Over t!htcciar:ys 5 15 

100 100
 

Source: Faculty of Economics and Busincss Admninistraiion, Kasesart University. 

http:eniterpri.es
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growing group of exporters since 1970. Nost of' t':is growth has been amon 
smaller firms as a result of the government's export quota system, which is di! 
cussed below. 

The ownership of' terminal storage capacity, however, is highly concentratec 
Table 5-32 shows that five firms own port facilities with a total capacity c 
458,000 metric tons. Export gcfirms not owning their own silo facilities use 
downs, lease silo capacity, or sell their export quotas and handle no grain at all 

Table 5-31. Number of Corn Exporting Firms in Bangkok by Group Size 
1969/1970-1974/1975 

Annual 
Corn 
Exports
(netric tons) 1969-70 19 70-71 1971-72 1972-73 1973-74 1974-7 

under 1,000 
1,000-5,000 
5,000-10,000 

10,000-15,000 
15,000-20,000 
20,000-30,000 
30,000-40,000 
40,000-50,000 

12 
29 
17 
7 
9 
3 
4 
3 

8 
48 
22 
8 
7 
6 
4 
2 

9 
16 
42 
20 
10 
5 
6 
5 

22 
48 
28 
8 
9 
6 
5 
1 

30 
14 
38 
25 
14 
7 
9 
2 

59 
15 
58 
22 
10 
9 
6 
2 

50,000-100,000 9 It) 9 6 5 
100,000-over I 1 1 - I I 

Total 94 116 123 127 146 187 

Source: Chaiwat Konjing, Thailand'sMaize t'port '1,ireeme'it Policy: An EconomicAnalv
sis, University of' Minnesota, l)epartinent of Agriculture and Applied Economics, [cononii
Report 76-8, November 1976, p. 88. 

Table 5-32. Capacity and Ownership of Port Terminal Facilities in Thailand: 
1975 

Capacity (metric tons) 
Company Silo Warehouse Total 

Bangkok Drying and Silo 
Company, Ltd. 33,850 9,()00 42,850

Laem Thong Silo Corporation 50,200 110,000 160,200
United Silo Corporation 36,2(10 90,000 126,200 
Agricultural Cooperative 

Federation of Thailand 31,550 25,000 56,550
Goldenlaid Drying and 

Silo Company 17,800 55,000 72,800 
Total 169,600 289,000 458,600 

Source: Overseas Merchandise Insapectiou Coipany, Ltd.. Ilaii' Situation in Thailand, June 
1976. 
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Silo capacity in Bangkok approximately doubled between 1972 and 1976. Up to 
the early 1970s, silo capacity had been inadequate to handle peak-season corn 

° shipments to Japan and Taiwan, but this situation no longer exists. 
The feed-milling industry in Thailand has been growing very rapidly. Table 

5-6 estimated Thailand's 1975 consunption of corn for feed at 350,000 metric 
tons. Industry estimates place the figure for 1976 at 500,000 metric tons, and 
for 1077 at 700,000 metric tons. Similarly, output of mixed feeds has grown 
rapidly from 58,000 tons in 1965, to 174,000 tons in 1970, to 459,000 tons in 
1975.31 Gr,,wth slowed in the face of high ingredient costs during the mid-
I9 70s, but it is expected to resume again. 

In the late 1960s the Thai Board of Investment began granting investment 
promotion privileges to new feed-milling firms. Subsequently, ten new firms 
joined the thirty-five firms then Operating. Fifteen larger millers are now oper
ating in addition to thirty smaller firms, and Table 5-33 compares their capacity 
in 1974. The opportunity for feed millers is indicated by comparing the poten
tial demand for livestock feed in 1976 of 3 million metric tons with the esti-

Table 5-33. Major Thai Feed Manufacturers: 1974 

Capacity
Firm (metric tons) Percentage 

Firms Having Boardof Investment 
PromotionalPrivileges 

Beta Company, Ltd. 57,600 6.1 
Australian Siam Agricultural )evelopment

Association, Ltd. 45,360 4.8 
Ayudhya Distiller Feed Company, Ltd. 10,000 1.1 
Bangkok Feedmill Company, Ltd. 145,000 15.4 
P.ilston Purina Thailand 38,000 4.0 
Central Food Manufacturets 38,400 4.1 
Betagro Company, Ltd. 96,000 10.2 
Laem Thong Saithorn 120,000 12.7 
Thai-Japan Industries Company, Ltd. 60,000 6.4 
P. Patainawat Company, Ltd. 15,000 1.6 

Subtotal 625,360 66.4 

Firms not Having Boardof Itvestment 
PromotionalPrivileges 

Charoen Pokphand Feedmill Company, Ltd. 120,000 12.7 
Sri Thai Livestock Company 54,000 5.7 
Inter Industrial Trade Company, Ltd. 38,350 4.1 
Lampang Asia Livestock Company, Ltd. 12,000 1.3 
P. Charoenphand Company, Ltd. 20,000 2.1 

Su11 tal 244,350 25.9 
30 , AIproducers 72,000 7.7 

Grand total 941,710 100.0 

Source: Bangkok Bank, Monthly Review (Thai), Vol. 5, May 1976, p. 292. Reproduced 
with permission. 
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mated actufal ou1tput ill that year of81 1,500 tons. Industry capacity is expected
to increase from its 1974 level of"942,000 metric tons to 1.14 million in 1978.32 
A livestock feed market of 3 million metric tons would require approximately 2
million tons of corn annually. Thus, iimporters of' Thai COIn might eventually
find themselves conipeting with Thailand's feed millers for the nation's corn. 

Determination of the nuimber and size of all the participants im tile Thai corn 
industry is difficult. The 1975 ihai hIdu:strial)irT'h-irr list!; twenty producers
of agricultu:l chemicals, five seed suppliers, and six producers of' agricultural
machinery. Fornal estimates of the nu1mber of traders, mller'chants, and whole
salers operaling in rural and central markets are lacking, but industry sources
place the 1igurc at about tf\eny-one hiuntdred. One industry source, itt fact, as
serts that the biggest change in industry structure ill tile last ten Years has heen
the tripling or qlUadruplilg of nliddlelmen. According to this source, practically 
every shopkeeper stores a few bags of coin. 

Behavior and Performance
 
The Thailand corn 
system is a very coilmpetitive one tied to tie world markets 

through time U.S. ('hicago Board of Trade qpiotations. The competitive and 
sophisticated nattire of the systemibF;e t forth below in amllnalysis of tile invenl
tory mamiagemeut, price stability, and vmroitability of the variotus segments of'the 
corn industry. 

h'ventory Nianagernent. As market information heconmes w;despread. rural
 
mlerchlants and kalger 
 tantners grow increasingly sotphisticated ill its Use, and their
 
greater tendency to store corn has lessened the priniacy of' Iangkok tradets and
 
export ers in) nlanaging Thailand's supply. L rge shares of Thailand's corn crop 
are increasingly likely to he hlcd tip-cotuntry until their owners consider prices
satisfacatolry or until they are forced to sell for need of cash or Iomake rooni for
 
a new crop. Wilti continued heavy denlanld fromnJapan and Taiwan and rapid

growth in Thailand's feed-milling industry, this trend sllo,,ult lesult in increased 
rural income, although farlers nlay llot he tile henelciaries. 

Prices and Price Stability. l)uting tile 19 6t)0s, relatively stable Thai corn 
prices reflected the stahility in world markets induced by abuildant stirplusstocks held in file United Slates. Tahle 5-34 shows that Thai prices conltinLued to
follow world prices when, beginning in 1972, they rose ower 200 percent ill two 
years. Prices at tic wholesale and far level also escalaled during this period. Ill
fact, :1colparisoln of farmn and wholesale pices in 1972 :anmd 1N74 suggests that
wholesalers had to redtce their 1974 nargins lust to pturchase fronm farniers. 
Note, too, the neative narii by-retexporlcrs who, in 1972, were caught
with fixed-pjice export cumnnmitments late in tile calendar year -just as world 
corn prices began their dramatic ascent. 

It is also interesting to colpare tle exporter's umargin over tile farm price 
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Table 5-34. Export Prices, Wholesale Prices, and Farm Price of Corn in 
Thailand: 1960-75 (baht per ton) 

1bI'holesalePrice
Year Export Pricea (Bangkok) Farm Pricee 

1960 1,070 1,010 n.a. 
1961 
1962 

1,052 
1,066 

1,108 
989 

n.a. 
n.a. 

1963 1,177 1,027 n.a. 
1964 
1965 

1,210 
1,208 

1,042 
1,203 

n.a. 
n.a. 

1966 
1967 
1968 

1,250 
1,249 
1,057 

1,125 
1,165 

971 

n.a. 
970 
710 

1969 
1970 
1971 
1972 

1,144 
1,360 
1,220 
1,131 

1,105 
1,230 
1,189 
1,160 

760 
840 
700 
860 

1973 
1974 
1975 

2,142 
2,641 
2,711 

1,785 
2,558 
2,482 

1,350 
2,060 
1,850 

adank of hailan Monthly Bulletin, Jamary 1977, p. 74. 
t Bank of Thailand Alonthi Bulletin, January 1977, p. 97.
 
CFaculty of Icoiomics and Business Adininistration, Kasetsart University.
 
Note: One U.S. doliar equals 20.8 balt. 

with those elsewhere. Front 1960 to 1Q75, the average margin over the farm 
price in Thailand averaged just under 50 percent. IllIndonesia, this margin ap
proaclied 100 percent, and in the United States, about 10 percent. 

Profitability. Indicators of the profitability of only certain participants in 
the Thai corn system are available. For instance, we know that corn was a profit
able crop for farmers during 1915, when prices were high (see Table 5-35). But 
we have little information about the profitability for traders and middlemen. An 
interview conducted early in 1977 found that the prevailing farm price was 1.66 
baht per kil,, while the Bangkok wholesale price was 1.83 to 1.92 baht per kilo. 
With a spread of 0.17 to 0.26 bah t per kilo, and with estimated per-kilo costs of 
0.13 to 0.17 bahit, at least some traders and middlCmniI are operating on rela
tively narrow nlargins. 33 The same source reported that exporters normally hope 
to earn a tiet protit of abot 0.05 baht per kilo, which results in a net profit 
margin of about 2.5 percent. 

Data regarding the profitability of' feed manufacturing are just as frag
mentary. Because new firms have made the industry mtch more competitive il 
recent years, profit margins may very well have narrowed. Early in 1977, a major 
feed miller reported that production costs had steadily increased from 75 per
cent of market prices in 1974 to 85 percent in 1977. This development also sug
gests pressure on profits. 
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Table 5-35. Profitability of Corn Production Using Traditional Methods,
Pakchong and Maug Lek Provinces: 1975 (baht per hectare) 

Item Maug Lek Pakchong 

Fixed costs
 
Rent 
 593.75 587.5
Tax 12.50 12.5
Depreciation 17.00 17.0 

Subtotal 623.25 617.0 
Variable costs
 

Planting 
 498.06 495.63
Caring 266.56 386.75
Harvesting 263.13 185.81
Shelling 134.69 122.19
Transport 102.69 67.25
Interest on capital 95.88 94.88 

Subtotal 1,361.01 1,352.51 
Total cost/hectare 1,984.26 1,969.51Yield (kilograni/hectare) 2,416.88 2,238.25
Cost/kilo .82 .88Price (balit/kilo) 2.21 1.98
Net profit per kilo 1.39 1.10
Net protit per hectare 3,359.46 2,462.08 

Note: One U.S. dollar equals 20.8 balit. 
Source: Phaitoon Ilathaiart al Chainien Boonnia, "l'conoinics of Corn," Research Re
port :-+20, Departmtent of Agricultural 'conoinics, Kasetsart University. 

Coordination in the Thai Corn System 
Many of the satlie coordinating devices used in the Philippine and Indonesian 

corn systems appear inThailand's, though wili different degrees of prominence.
The governrtent's inl uertce, for example, is mucit less pervasive than in the
 
Philippines, but stronger than in Indonesia. 
 Cooperatives, although still weak, 
appear to be becoming increasingly effective coordinators of the farnit exand 
port segments of the system. The features that most distinguish the Thai svstenfrom those of Indonesia and the Philippines. however, are contracting and its 
orientation towards exports. 

Local Coordination. The coordinating institutionts and arrangements at the 
local level itt Tltailand are similar to those intite PhilippinCs aItd intciude financial 
arrangements, cooperatives, and vertical and contractual integration. 

Credit. As in tie Philippines and Indonesia, trader credit is one of the chief 
means of involving the farmer inthe system. 0t the estimated 1.4 nillion baht in 
credit outstantding to Thi t imers front all sour-es in1970, instilutional sources 
(commercial banks and the Bant" for Agriculture and Agricultural Cooperatives) 

http:2,462.08
http:3,359.46
http:2,238.25
http:2,416.88
http:1,969.51
http:1,984.26
http:1,352.51
http:1,361.01
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supplied only 10 to 15 percent of their total needs. 4 Middlemen apparently 
supplied most of the remainder and charged annual interest rates in excess of 50 
percent. Although this rate may be justified by the riskiness of the middleman's 
business, it is still all onerous burden on the farmer. Government credit pro
grams, agricultural banks, and cooperative societies have sought to make more 
attractive short-term loans aaii:ible. These efforts may be having some effect. 
Using Ministry of Agriculture data, the Faculty of Economics and Business Ad
ministration at Kasetsart University estimates that in 1976 middlemen provided 
only about 57 percent of the ,redit outstanding to farmers. Commercial banks 
increased their share to 29 percent, while relatives and others provided 14 per
cent. 

Cooperatives. Cooperatives are still quite weak in Thailand, but they appear 
to be enlarging their participation ill the corn system. With some financial assis
tance from the Japanese National Federation of Agricultural Cooperatives (Zen-
Noh), the Agricultural Cooperativc Federation encourages local cooperatives to 
buy more corn from farmers and ship it diicctly to ACFT rather than through 
middlemen. In the 1976-77 season, 77 of the federation's 459 cooperatives 
shipped it some corn. Also, ACFT is embarking-again with the cooperation of 
Zen-Noh-on a I million dollar corn-improvenent and production-expansion 
program. In Jul) 1976, anticipating all increasing volume of corn exports from 
local cooperatives, ACFT purchased a port terminal export facility in Bangkok 
with a capacity of 56,000 metric tons. The federation now accounts for about 5 
percent of Thai corn exports. It briefly produced livestock feed during the late 
1960s, but procurement, operating, and competitive problems forced the oper
ation's shutdown. 

Presently, ACFT is all embryonic force in the Thai corn system. With con
tinned backing from the government and from Zen-Noh, it may well evolve into 
a major coordinating element. 

Vertical Integration. Although its full extent is unknown, this means of 
relating activity at several levels of a commodity system is just beginning to 
develop in Thailand. In addition to ACFT's effort to coordinate farm purchasing 
and exporting, one of Thailand's major feed millers. Charoen t'okphand, has 
integrated forward into poultry production. At least one major Bangkok ex
porter, Continental Overseas Corporation, owns grain storage facilities at Thai
land's largest up-country terminal market ill Tha Rua. 

Contracting. The formal requirements of the Thai-Japanese corn agreement 
suggest that contractual integration is fairly common. The credit relation be
tween Bangkok and up-country traders are almost certainly paralleled by other 
methods of contractual coordination. The rapidly developing feed-milling in
dustry has undoubtedly devised innovative arrangements for relating its opera
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tions to changes elsewhere in the system. As the Thai system is studied more 
thoroughly, these arranigements will become clearer and their effectiveness will 
be easier to measure. 

National Coordination: Government Programs. Since 1950, the government
has managed a crop-irliprovemient program aimed at increasing the output of 
corn and other crops. Program participants have tested several local corn varie
ties with impressive results. 'Tiquisate Golden Flint," also known as "Guatemala 
Variety," was inultiplied at agricultural experinent stations during the 1952
growing season and distributed to farmers in 1953. By the early 1960s, 60 per
cent to 80 percent of tie nation's corn was of this variety. Iligher yielding varie
ties have been introduced more recently, and they now ac'count for 34 percent
of the corn planted. Five percent of Thailand's farmers already use a mildew
resistant variety released in 1974. 

In 1961 the government instituted the Coordinated Coin Improvement Pro
gram to direct all corn research. In 1965 the Thaiand National Corn and Soy
bean Research and Training Program was initiated with the participation of
Kasetsart University, the Ministry of Agriculture, and the Rockefeller Founda
tion. This program's experimental farm released the sccessfulI mildew-resistant 
variety (DMR-4 or Thai Composite) mentioned above. 

In 1972 the government set tip the Accelerating Maize Production and Niar
keting Program. The program defined ambitious production and export targets
for 1972-76: annual production increases of 9.6 percent and 10.8 percent in
creases in exports. It also entcotu raged increases in domestic consumption. Al
though tinfavorable weather prevented nieeting these production and export
targets, doiestic consumption targets were achieved. Realizing that areas 
planted to corn cannot expand much more, the program's strategy is to increase 
yields by improving seed varieties (i.e., Prabuddabat -:5),soil fertility, fertilizer
varieties (DMR-4) and production, and conservation practices. It coordinates
 
its efforts with those of 
 the Department of Agriculture and the Ministry of

Economic Affairs to ensure market, price, 
 and credit incentives to producers.

In 1974, the Department of ptublic Welfare began package programs to pro
tmote corn in ruralproduction eight depressed areas. The integrated programs
provide assistance in pr:tdUctioii planning, marketing, and credit services. Farm
ers are provided production loans throath agricultural cooperatives to purchase
seeds, fertilizer, and pesticides. The cooperatives latcr buy all the farmers' corn 
and market it through the Cooperative Marketing and Purchasing Federation. 

With the establishment of the bank of AgriCulture and Agricultural Coopera
tives, the Thai Government has become nvoived in agricultural credit. This 
agency provides farm credit both directly and also by requiring comnercial
banks to allocate a portion of their loan portfolio to farm credit. Both sources
extend credit primarily to larger fa-imers, though some smaller farmers are said 
to be forming groups of local coop,!ratives to apply for loans. Interest rates oil 
these loans are currently about 10 percent. 
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To develop market access for unorganized farmers, tile Thai government es

tablished the Marketing Organization for Farmers (MOF) in 1974 with 1-billion

baht capitalization ($50 million). The organization pursues five objectives: 

I. to establish markets for agricultural commodities 
2. 	 to promote direct sales by fanners 
3. 	to act as input supplier to small farmers 
4. 	 to trade, transport, and store agricultural commodities 
5. to 	represent government, ministries, and departments in the procurement of 

agricultural products. 

Although MOF emphasizes these activities on behalf of ThailanU's numerous 

small farmers, it does not operate in connection with ACFT, which accomplishes 
similar activities for member cooperatives. 

Regional Coordination. At the regional level the coordination of the Thai

land corn system is most dependent on a variety of contractual arrangements 

between exporters and import feed manufacturers as well as cooperative to

cooperative agreements and other types of joint ventures. 

('ontractual Arrangements. Probably the most significant coordinating de

vice, and the one that happens also to be the primary corn-pricing mechanism 

for all of Southeast Asia, is the Japan-Thailand Agreement on Maize Trade. The 

agreement grew out of the Thai government's effort to impose some order en its 

rapidly growing maize trade. l)ur~ng the I950s, many small, new tirms, eager to 
establish themselves in the export trade, were in the habit of signing export con

tracts and only then trying to buy the corn to till them. If the harvest was small
er than anticipated, or if it moved through the marketing chain to Bangkok more 
slowly than expected, the Bangkok price would rise above that at which those 

exporteis had made their contracts. Many of them would break their contracts 

rather than absorb a loss. Conversely, when Bangkok prices were lower than 

anticipated, exporters with corn but without contracts would offer foreign 

buyers prices so low that they were encouraged to break contracts. These con

ditions made purchase of corn from Thai exporters risky and confusing. 
Despite new regulations, the lack of information on up-country supplies and 

the irregularityof shipments to Bangkok continued to cause disruptions. So, in 

1962, the Thai Department of Foreign Trade undertook to arrange in advance 

monthly export quantities for its largest customer (Japan). Sinulltaneously, it 

introduced a quota system for other countries in hopes of smoothing the flow of 
corn through the system. This arrangement evolved into the agreement that now 

exists, and which is described in Appendix B to Chapter 3. 
In 1976 and again in 1977, up-country traders held substantial quantities of 

corn off the market as the September-March trading season advanced, causing 

sharp increases in domestic prices. Consequently in both years, the Thai govern

ment chose to terminate the contract to prevent widespread bankruptcy among 

exporters. 
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Table 5-36. Domestic Use of Corn inThailand 1977 and Estimate for 1982 

Corn Use 1977 1982 

(thousands of metric tons)
Compound Feed 450 1,150
Direct Feeding to animals by 

farmers 460 600
Seed 60 90
Direct luman Consumption 30 66
Industrial Use 0 100 

Total 1,000 2,000 

Source: SEARCA. 

Increasing difficulties of this nature have prompted appeals that the Thai 
government relax its restrictions on the corn trade. On the other hand, these 
difficulties may lead the government to review the possibility of creating a Thai 
trading company monopoly similar to the market boards in other countries and 
to the wheat pools in Canada. The control of export volumes clearly was an ad
vantage in the smaller, disorganized market of the 1960s, but the quota system 
now appears to work to the advantage of less experienced and smaller export
ers and to the disadvantage of larger or more aggressive firms. The quotas have 
therefore been criticized for hindering the development of new markets for 
Thai corn and hampering normal evolution in the number, size, and behavior of 
exporting firms. 

Nevertheless, the benefits of the agreement for Thailand have been remark
able, and they deserve review here. A recent industry assessment 3 highlight" the 
Japanese contribution to the Thai corn system. The agreement encourages stor
age construction by prt"lucer and middleman groups who realize that storage 
space will allow them to hold back on deliveries and force prices higher. Their 
higher profits rapidly cover their construction and holding costs. As a result, 
storage space for corn in the corn-producing areas of Thailand has increased 45 
percent since 1961, and a government agency is planning to build more silos in 
those areas. 

In addition, Japanese firms are helping to develop the feed industry, which is 
already the major domestic market for corn. Their help takes several forms, such 
as: capital participation as minor shareholders in Thai feed firms, technical assis
tance in formulation and quality control, and purchase of broilers of acceptable
quality. It is estimated that Thailand now exports about 400 metric tons of 
frozen broilers to Japan monthly. Production of compound feed has increased 
remarkably from 109,000 metric tons in 1970 to 334,000 tons ill 1975. Esti
mates for 1)77 reach an amazing 750,000 tons. 

Domestic corn consttmption, estimated in November 1977 at one million 
metric tons, will undoubtedly expand as the local feed industry booms. Trading
firms estimate it may expand to two million metric tons by 1982 (see Table 
5-36). If this prediction comes true, the export agreement with Japan will 
actually have lessened the Thai corn system's dependence on the export market. 
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Cooperative-to.Cooperative Arrangements. In addition to the previously 

described support that Zen-Noh provides ACFT, the two cooperatives conclude 
a purchase and sale a,,reement under the terms of the Thai-Japan Agreement on 
Maize Trade. Whenever it has firm contract for export, ACFT is exempted from 
the quota restrictions BOT imposes on private exporting firms. Consequently, as 
Table 5-37 shows, its annual contract with Zen-Noh has allowed ACFT to in
crease its share of corn exports to Japan from nothing in the 1960s to about 13 
percent in 1975 and 1976. 

Still another relation between Zen-Noh and ACFT is the TJC Chemical Com
pany, Ltd., a joint corporation in which ACFT holds a 51 percent interest. Tihe 
company's purpose is to formulate, man ufacture, and listribute agricultural 
chemicals and sprayers throughout tile country through cooperatives and corn
mercial distributors. 

Joint Ventures. Several Thai and Japanese firms are involved in joint ventures 
with regional implications, such as Cliaroen Pokphand's feed-milling venture in 
Indonesia. Zen-Noh, Mitsui, Mitsubishi, and local partners jointly own the Bang

kok Drying and Silo Co., Ltd. The local partners own 65 percent, Zen-Noh owas 
15 percent, and the other two firms divide the rest. 

A recently concluded arrangement of particular interest is the Sin-Thai Grain 
Company, Ltd., established by the primary Industries Enterprise (lPTE) Ltd. of 

Singapore and Thailand's Marketing Organization for Farmers (MOF). Sin-Thai's 
initial transaction will be the shipment of 60,000 tons of corn from Thailand to 
Singapore in 1977. In subsequent years, this quantity is expected to increase to 
300,000 tons annually. Sin-Thai will also act as a supplier of Thai rice, vege
tables, cattle, and fruit to Singapore, and of Singapore's chlemicals, agricultural 
equipment, and tools to Thailand. 

SUMMARY: PROBLEMS AND OPPORTUNITIES 
IN SOUTHEAST ASIA'S CORN SYSTEM 

In Chapter 4 we examined the corn system of tile United States to show how 
each functional level responds to events in the world corn system. This chapter 
has shown how the lack of coordinating and risk-management institutions and ar
rangenments has made it more difficult for the corn systems of Indonesia and the 
Philippines to adjust to major changes at the regional, national, and global levels. 
Thailand's corn industry has been more responsive to commercial pressures be
cause corn is not an important food crop and because an established grain export 
market structure existed before corn became a major crop. 

Figure 5-11 depicts the structure of the Southeast Asian corn system in its 
world context, represented by the major trading relationship between the United 
States and Japan. The corn system of each of the Southeast Asian nations could 
produce food for local consumption as well as a residual for export if certain in
ternal problems were overcome. The commodity system approach employed in 



Table 5-37. Significance of Zen-Noh/ACFT 
tons, years ending June 30) 

Trade within the Thai-Japan Agreement on Maize Trade: 1965-1976 (metric :" 
Cb 

Japan-ThaiAgreemen t Zen-Noh/A CFT 
on Alaize Trade Contract Total ( 

Year 
Total Thai 
Production 

Target 
Quantity 

A ctuallv 
Exported 
to Japan Target 

Actually
Exported 
byv A CFT 

Collected by
A CFTfrom 
Local Thai 
Cooperatives 

Unicoop's 
Purchases 

Zen-Noh 
Purchases 
(including 
Unicoop) 

'. 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

1,021,300 
1,122,400 
1,314,900 
1,507,500 
1,700,000 
1,938,200 
2,300,000 
1,315,000 
2,300,000 
2,550,000 
3,000,000 
2,700,000 

800,000 
760,000 
720,000 
780,000 
600,000 
720,000 

1,000,000 
1,000,000 
1,000,000 
1,200,000 
1,100,000 

850,000 

755.269 
760,933 
617.440 
432,891 
548,513 
846,557 
932,255 
370,120 
876,538 
781,444 
942,309 
840,000 

30,000 
50,000 
60,000 
70,000 
60,000 
60,000 
80,000 

100,000 
100,000 
120,000 
130,000 
110,000 

41,543 
50,539 
32,103 
28,324 
51,000 
61,747 
85,445 
47,672 
97,869 
99,337 

123,274 
83,200 

6.950 
12,872 
14,846 
6,361 

15,375 
27,714 
71,136 
23,944 
65,787 
88,470 
95,635 
56,471 

57,565 
61,590 
67,720 
51,815 
62,620 
94,070 

102,385 
41,600 

101,080 
100,960 
128,990 

254,965 
262,600 
226,630 
170,295 
209,640 
326,170 
382,100 
151,200 
363,780 
333,060 
392,170 
252,000 

Cb 

-" 

" 
t 
9 

" 

Source: Unicoop Japan, Bangkok office. 
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Table 5-38. Major Problems in the Corn System of joutheast Asia 

Production 

Credit 

Delivery or IIYV technology 

Direct market access 

Lack of inarket information 

Land tenure 

Unstablc prices 

Lack of on-t'armn storare 

Assembly/lJiholesale 
Excessive fragmentation 
Inadequate storage capacity 
Ineficient grain handling facilities 
Lack of industry information 
Grades and standards 
Usurious lending practices 

Processing (feed milling and wet milling) 
Unstable/inadeiltate SUPl y 
Unstable costs and prices 
Excess capacity 

Transportation 
Inadequate road network 

I ligh cost 

lnoperativc/un reliable transport
 

equipment 
Slow 

Export 
Lack of recognized reional pricing 

mechanism 
Lack of sizable exportable surplus 
Small and inefficient harbor and plort 

terminal facilities 

PublicPolicI, 
Lack of clearly articulated policy
 

for corn system 

Inadequate production incentives 


Source: Based on SEARCA data. 

Indonesia 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 

X 
X 


X 

X 

X 
X 

Philippines 7hailand 

X X 
X X 
X X 
X 
X X 

X 
X X 

X X 
X X 
X X 

X 
X 
X x 

X X 
X 

X 

X 
X
 

X N 
X 

X 

X 

this study pernits identification of these problems at each of the ive main 
stages in the corn system, and Table 5-38 summarizes these problems by coun
try and stage. This summary does not list all of the problems identified by com
modity systems analysis in this chapter, but it does identify those major gaps in 
coordination and risk-mranagement that clearly hamper the performance of these 
corn systetus. Nevertheless, the list is long, for it reflects the size of the regional 
corn system and the variety of economic and social pressures affecting it. The 
table makes it clear that the systems of Indonesia, the Philippines, and Thailand 
have many problems in common. For example, timely and widespread avail
ability of an appropriate package of farm inputs and credit is still a problem in 
each country, despite government progranis designed to encourage the adoption 
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4,610 

__ Ocean ) 

Transport 
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Aseml Wholesaler 
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2, 100F a m r 

~4,000,000 
Farmers 

400,000 

Sources: USDA and (SEAl(CA) Southeast Asian Recgional Center for Graduate Study and
Research in Agriculture. 
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of modern production technology. Common problems also exist in assembly/ 
wholesaling, processing, transportation, and export. The most common problem 
of all, however, is the lack of coordination between production and domestic 
and export markets. All three nations need managers for the firms and institu
tions that control these areas. 

The relative importance of the problems in Table 5-38 is difficult to define. 
In a sense all are critical because weakness in one part of the system inhibits the 
proper operation of others. Still we can identify several problems as relatively 
central. For example, marketing costs at the wholesale level add about 20 per
cent to the farm price of corn in the Philippines, about 50 percent in Thailand, 
but only about 10 percent in the United States. At the same time, wholesaler 
profits in the first three countries are not excessive. Apparently transportation 
and storage operations are very costly, and substantial shrinkage of handled grain 
occurs. Despite low production costs in Indonesia, high costs for transportation, 
handling, and ocean freight, plus a variety of export taxes and quality problems 
make Indonesian corn less competitive with U.S. and Thai corn in the Japanese 
market. Feed millers in both Indonesia and the Philippines have difficulty ob
taining adequate supplies of corn despite substantial local production. Finally, 
more important demands on the national budgets of these countries prevent 
allocation of sufficient resources to statistical collection and analysis of the corn 
business. In summary, distribution is a key bottleneck in the corn system--but it 
also leads to lack of incentive feedback from the user to the producer and lhe 

need for some institution to do a more effective job of coordinating the corn 
system in a way that attracts human and agricultural resources to it. 

These problems cannot be solved without strengthened relations between 
small farmers and commercial participants in the domestic corn systems and 
between national and international markets. 

NOTES 

1. An excellent study on tile importance of price differences between 
various sources of protein-calorie intake is "The Impact of Indonesian Price 
Policy on the Distribution of Protein-Calorie Intake by Income Class and Com
modity." Unpublished paper by C. Peter Timmer, Professor of Economics of 
Food and Agriculture, larvard School of Public Health, 13 February 1978. 

2. See Table 2-18 in Chapter 2. 
3. The dimensions of this obstacle to the adoption of modern production 

methods are difficult to define. Accurate data on land ownership in Southeast 
Asia are not available, and distribution of land in operating units is a very poor 
indicator of the problem's scope. One means of overcoming this problem, how
ever, is highlighted in the Amul Dair)' case discussed in the next chapter. Al-

Figure 5-11. Major Participants in the Southeast Asian Corn System: 1974-75 
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though that dairy is not in Southeast Asia proper, the case's approach might be 
effective here. 

4. This discussion is based on "The Indonesian Corn Commodity System,"an unpublished manuscript written tinder the direction of SEARCA, and on
"Outlook for the Indonesian Maize Industry" by Dr. A.J. Nyberg. The latter 
paper was delivered at the Indonesian Corn Commodity System First National 
Agribusiness Seminar Workshop, Bogor, 28-30 December 1975.

5. USAID, Weitz-llettelsater Engineers, Rice Storage, Handling, and Market
ing, 1972, pp. 160-61. 

6. Source: U.S. Feed (;rains Council. 
7. Nyberg, p. 59. 
8. C. Peter Timmer, Factors .Atffeeting Food Consumption in Indonesia:

Some PreliminaryResults, written undcr the auspices of the Ford Foundation,
Jakarta, Indonesia June 1978. 

9. Ibid. p. 23. 
10. See note 1, above. 
11. Government of Japan, Overseas Technical Cooperation Agency, Preliminary Survey on Constructionof Silo System at the Port of Surabava, 12 May 

1972, p. 26. 
12. Belinda Dapice, A,1Report on the Cropping Systems and Seasonal Emplov

ment in FastJava and South Sulawesi, Agricultural Extension Service, Bappenas,
1973; cited in A.J. Nyberg, "Outlook for the Indonesian Maize Industry." inSEARCA, Proceedings of the Indonesian Corn Commiiodity, Systcm First
National Agribusiness Seminar Workshop, 1 75. 

13. One cavan is equal to fifty kilograms.
14. A;; is common elsewhere in Asia, many of these merchants are of Chinese 
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INTRODUCTION TO APPENDIXES A-E 

The Phil Hi-Bred, Inc. case is included here to indicate how one 
national firm in cooperation with a multinational seed firm evalu

ated the opportunity to develop high yielding corn varieties especially suited for 
the Philippines. During the time the case was written there was a shortage of 
corn and rice in the Philippines. The national government placed responsibility 
on the country's large-scale industries to provide food resources for their work
ers by the expansion and development of new landsites. Phil IHi-Bred worked 
closely with these firms in developing new production potential.

The Cebu Corn Dry Miller, Co. case is included to provide the reader one 
example of a corn price squeeze in the Philippines in which a firm is a processor
and the raw material price for corn and the finished product price of the pro
cessed corn items are both detemlined by the government.
 

The East Java 
 Corn Project is but one example of the cooperation that ex
ists between Japan and its Southeast Asian neighbors in improving local agricul
tural productivity. In this particular situation the cooperation between the local 
cooperative Gakoperta and the Japanese Cooperative Zen-Noh was critical to the 
success of the project. 

The Olimpio case represents an above average educated small-scale farmer,
with accumulated resources to take immediate advantage of the new corn pro
grams in the Philippines. This case documents his style of life, his methods of' 
change, and his attitude toward the new corn programs. Unfortunately, the rural 
very poor do not have such resources on which to build major changes with 
appropriate technology. Chapter 6 addresses alternative ways in which the next 
layer of small-scale farmeis may be helped. 

The National Food and Agriculture Council case provides one perspective of 
an overall governmental attempt to improve the food supply of the Philippines.
It serves as a summary case of Chapter 5, as it shows the government's attempts
to overcome its perceived bottlenecks in the Philippine corn system. However,
the reader will note, there are a number of constraints that develop as the pro
gram is set in motion-many of these problems are due to the seemingly conflict
ing needs of producer incentives versus low priced consumer food supplies. It 
also suggests that the private sector role of coordinating internal and external 
markets could have been used more fully by governmental agencies. Finally, in 
the government's great desire to get credit and new appropriate technology to 
the countryside as rapidly as possible, appropriate packages of inputs and effec
tive extension education cannot keep up with the pace of activity. Perceptions as 
to what is expected from the producer requirements become blurred-and im
plementation problems and constraints develop, as outlined on pages 412-413 
of the case. 
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APPENDIX A
 
PHIL HI-BRED, INCORPORATED
 

Earty in !975 the president of Phil Ili-Bred, Inc., Mrs. Nelia Gon
zales, was seeking to devise a marketing plan for Pioneer brand hybrid seed corn 
in the Philippines. Pioneer Ili-Bred International, Inc., was a leading producer of 
hybrid seed corn in the United States, and it franchised prod iction and market
ing of its proprietary hybrid seed corn products in different parts of the world. 
Mrs. Gonzales, owner of the Pioveer franchise in the Philippines, was setting up a 
company to produce and market yellow corn and Pioneer seed corn. The finan
cial success of the venture depended heavily on acceptance of Pioneer hybrid 
seeds by Filipino faners. Mrs. Gonzales believed the main obstacle to the suc
cess of her company would be resistance to the use of high yielding seed corn 
varieties. Farmers were either unfamiliar with the potential of hybrids, unable to 
pay the premium prices for them or for the additional inputs (primarily fertil
izer) required for their use, or too apprehensive of the risks of adopting a new 
production technology. Mrs. Gonzales felt that a well-designed marketing plan, 
perhaps involving government support of some kind, was necessary if Phil lii-
Bred was to succeed. 

Background of Phil Hi-Bred, Inc. 
Until recently, Mrs. Gonzales had been vice president for Agribusiness of 

Republic Flotir Mills, Inc. (RFM), a leading Filipino feed and flour producer. 
Largely responsible for RFM's backward integration into grain production, she 
had introduced the contract farming concept into Philippine livestock produc
tion. It had relieved participating small farmers of the financial and marketing 
burdens of expanding their operations. Based on her education as a plant 
pathologist and on her experience in agribusiness management, Mrs. Gonzales 
believed that the Philippines could dramatically increase the production of 
yellow corn and the productivity of the industries consuming it. Thinking that 
significant opportunities existed for private enterprise in pursuit of this goal, she 
had left her position wilh RFM to establish a company that would produce hy
brid seed corn in the Philippines. Together with Mrs. Ana Marie Santo-Ocampo, 
a successful businesswoman with top management experience in finance and 
agribusiness, Mrs. Gonzales obtained rights to the Pioneer franchise in the Philip
pines thorugh Pioneer Ili-Bred International's Asian licensee, Eastern Ili-Bred. 

Phil Ili-Bred would engage in the production of hybrid seed corn for the 
domestic market and also for its own large scale yellow corn production effort. 
Parent seed required to produce the commercial hybrids would be imported 
from Pioneer Ili-Bred International in the United States. The new company was 
embarking on a three-year, three-phase program involving: 



378 AgribusinessManagement for Developing Countries 

1. confirmation of the capability of hybrid corn seeds to increase yields dranat
ically in the Philippine environnient 

2. 	 promotion of connercial hybrid corn seed and large-scale production of 
yellow corn 

3. 	 expansion of hybrid seed corn production capacity to 480 hectares and of 
yellow corn production to 2500 hectares (I hectare = 2.47 acres). 

At capacity, Phil Ili-Bred expected to produce 15,000 metric tons of yellow 
corn and 1000 metric tons of hybrid corn seed. Assuming the approval of certain 
incentives granted by the government to new agricultural enterprises, total in
vestment in the project was expected to be 17.7 million pesos. 

Production 
Early in 1975, Phil Ili-Bred was in the early stages of developing a 3,000

hectare farm in eastern Mindoro. In its first year, the company was starting a 
plantation of 1000 hectares, 120 of which were devoted to hybrid seed produc
tion and 880 to yellow corn. In the second year the plantation would be in
creased to 2000 hectares, 240 for hybrid seed production and 1760 for yellow 
corn. In the third year the farm would be increased to 2980 hectares, 480 for 
hybrid seeds and 2500 for yellow corn. The area was chosen because it was, 
potentially, a highly productive area: downy mildew disease was rare, it had 
adequate water, and it was close to its potential market, the feed-milling indus
try concentrated on the island of Luzon. 

The growing methods or hybrid seeds and yellow corn were similar, though 
seed production required more care. Land preparation, planting, fertilization, 
and cultivation would all be accomplished mechanically. Ilarvesting would be 
done manually because it was cheaper, the seed corn required careful handling, 
and many of Phil Ili-Bred's fields were small. Drying cobs, shelling them, and 
then cleaning and sizing the corn kernels would he done mechanically. 

The major raw-material input to the project was hybrid corn seeds, which 
would be purchased in the United States. Other important inputs were herbi
cides, fertilizers, insecticides, and fuel, which were purchased from local sup
pliers. Electricity was being supplied by the farm's own generator. A deep well 
pump and a water distribution system supplied the water requirements of the 
farm. Table 5A-1 shows anticipated production costs. 

Marketing 
Phil Ili-Bred aimed to provide not o(alv quality seeds but technical assistance 

to both commercial and medium-sized farms. To do so, it expected to employ a 
sales force of thirteen, including three sales supervisors and six sales representa
tives. 

Phil Ili-Br d expected to price its products significantly below existing mar
ket prices. Althoughi hybrid corn seed prices ranged from 12.00 to 15.00 pesos 
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Table 5A-1. Phil Hi-Bred, Inc.: Projected Production Costs, 1975-84 (pesos) 

1977and Each 

1975 1976 
Succeeding Year 
Through 1984 

Direct materials cost 
Seeds cost 
Fertilizer cost 

522 
846 

1,043 
1,692 

1,760 
2,466 

Chemical cost 282 564 822 
Bag cost 342 684 1,000 
Farm supplies 50 100 150 

Total 2,042 4,083 6,198 

Direct labor cost 678 1,356 2,034 

Production overhead cost 
Lease rental of farm land 
Fuel and lubricants 

-
66 

1,000 
132 

2,000 
192 

Repairs and maintenance 148 285 405 
Insurance expense 99 190 270 
Depreciation 570 1,102 1,575 

Total 883 2,709 4,442 

Total production cost 3,603 8,148 12,674 

Note: One U.S. dollar equals 7.50 pesos. 
Source: Phil Ili-Bred, Inc. 

per kilo, Phi' I li-Bred planned to price its seed at 8.00 pesos per kilo. The 
company also expected to offer its yellow corn at 1.00 peso per kilo (f.o.b. 
farm), significantly under the government's off, ring price of 1.14 peso per kilo 
and private trader prices of about 1.30 peso per kilo. Phil Illi-Bred felt itenjoyed 
a significant ntarket opportunity because yellow corn prices in the Philippines 
were expected to increase to 1.50 or 2.00 pesos per kilo within a year. Based on 
these assuniptions and on production targets, Phil [ li-Bred projected sales for its 
first ten years of operations as shown in Table 5A-2. 

Finance 
The Phil Hi-Bred project would require a capital investment of about 18 

million pesos during the initial three-year period. The project was financed ini
tially by capital subscriptions totaling 1.2 million pesos, representing 72,000 of 
the company's approved 420,000 shares of Class "A" (voting) common stock 
and 48,000 of its approved 280,000 shares of Class "B" (nonvoting) common 
stock. Both classes of stock carried par values of 10 pe. )s. Overall, Pil Ili-Bred 
was to be financed through a conbination of eqiity, credit lines, and term 
loans. 

Phil Ili-Bred management expected that the term loan would allow a grace 
period of three years with interest at 12 percent. Short-term loans were ex
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Table 5A-2. Phil Hi-Bred, Inc.: i1rojected Sales, 1975-84 

Quantity' Selling Prices per Metric Ton Sales 
(netric tons)

Year (pesos) (pesos}Seeds Grains Seeds Grains Seeds Grains 

1975 250 5,280 8,000 1,000 2,000,000 5,280,0001976 500 10,560 8,000 1,000 4,000,000 10,560,0001977 1,000 15,000 8,000 1,000 8,000,000 15,000,0001978 1,000 15,000 8,000 1,000 8,000,000 15,000,0001979 1,000 15,000 8.000 1,000 8,000(,00 15,000,0001980 1,000 15,000 8,000 1,000 8,000,00( 15,000,0001981 1,000 15,000 8,000 1,000 8,000,000 15,000,0001982 1,000 15,000 8,000 1,000 8,000,000 15,000,0001983 1,000 15,000 8,000 1,000 8,000,000 15.000,0001984 1,000 15,000 8,000 1,00 8,000,000 15,000,000 

Note: One U.S. dollar equalIs 7.50 pesos.
 
Source: Phil li-Bred, Inc.
 

pected to cost 14 percent. Tables 5A-3, 5A-4, and 5A-5 show pro frrma finan
cial statements for the first ten years. 

The Market for Seed Corn in the Philippines 
Consumption of seed corn in the Philippines was difficult to judge, since little

analysis of the mar!H-t had been made by public agencies and private organiza
tions. Phil Ili-Bred's bazkers had attempted to quantify the total size of the 
market, however, by multiplying the number of hectares believed planted to 
corn by the government-recoiiiieiidedI rate of seeding. This market was broken 
down by corn-producing regions on the basis of hectares committed to corn
production in each. The regional markets for corn seed in recent years were 
further segmented according to white or yellow corn, the two major varieties 
grown in the Philippines. Most of' the regions were primarily producers of white 
corn, since the population consumed white corn as a substitute for rice.
 

Future demand for seed 
corn was difficult to predict with much confidence. 
lowever, Phil lit-Bred Imanagement believed that art annual increase in land de

voted to corn production of 50,000 hectares was possible. The 50,000-hectare 
figure was chosen f'or two reasons: 

1. Between 1964 and 1973, the area committed to corn production in tle 
Philippines increased from 1.9 million hectares to 2.3 million, or about 
42,000 per year.

2. In 1974 the Philippine government launched its Masagatiang Maisan program
aimed at intensifying production of white corn and feedgrains. Through tile
project, the government was giving substantial incentives to small farmers to 
increase their grain production by way of supervised-credit and guaranteed
price arrangements. 



Table 5A-3. Phil Hi-Bred, Inc.: Pro Forma Income Statements, 1975-84 (thousands of pesos) 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 : 

Sales 
Cost of sales 

Gross profit on sales 
Operating expenses 

Net profit on operations 

Financial charges 
Local 
Foreign 

7,280 
3,603 

3,677 
905 

2,772 

532 
382 

14,560 
8,148 

6,412 
1,073 

5,339 

543 
810 

23,000 
12,674 

10,326 
1,326 

9,000 

490 
1,227 

23,000 
12,674 

10,326 
1,326 

9,000 

432 
1,354 

23,000 
12,674 

10,326 
1,326 

9,000 

349 
1,348 

23,000 
12,674 

10,326 
1,326 

9,000 

237 
1,196 

23,000 
12,674 

10,326 
1,326 

9,000 

124 
917 

23,000 
12,674 

10,326 
1,326 

9,000 

86 
604 

23,000 
12,674 

10,326 
1,326 

9,000 

43 
289 

23,000 
12,674 

10,326 
1,326 

9,000 

14 
85 

Et 
C 

" 

Total 

Net profit before income tax 
Provision for income tax 

Net profit after tax 

914 

1,858 
448 

1,417 

1,353 

3,986 
999 

2,987 

1,717 

7,283 
1,998 

5,285 

1,786 

7,214 
1,964 

5,250 

1,697 

7,303 
1,995 

5,308 

1,433 

7,567 
2,638 

4,929 

1,041 

7,959 
2,776 

5,183 

690 

8,310 
2,898 

5,412 

332 

8,668 
3,024 

5,644 

99 

8,901 
3,105 

5,796 

Cb 

Note: One U.S. dollar equals 7.50 pesos. 
Source: Phil Hi-Bred, Inc. 

C,



Table 5A-4. Phil Hi-Bred, Inc.: Pro Forma Cash Flow Analysis, 1974-84 (thousands of pesos) 

July 31 
974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

Sources 
Stockholders' contribution 1.200 .. .... 
Foreign loan 
Mcdium-term loan 

-
-

3.182 
3,500 

3.182 
. 

2,672 .. 
-

. 
.-

. .. 
. 

Amortization of deferred charges - 432 810 1,228 838 402 - - - -
Depreciation 
Short-term loan 

-
-

570 
460 

1,102 1,575 
--

1,575 1,575 1,575 1.575 1.575 1.575 
-

1.575 
-

Net income before income tax - 1,858 3,986 7,283 7,214 7,303 7,567 7,959 8,310 8,668 8.901 oZ1 

Total sources 1,200 10,792 9,080 12,758 9,627 9,280 9,142 9,534 9,885 10,243 10,476 C 

Application
Land 960 1.540 -

C 

Farm buildings 
Farm equipment 

-
-

650 
1.768 

450 
1,768 

350 
1,768 

.. 
... 

. . . 
-

Farm implements 
Processing machinery 

-
-

904 
510 

904 
510 

904 . .. 
.. 

..- -
.- Cb 

Transportation equipment
Office equipment and 

furnitures 

-

-

950 

150 

950 950 

- -

- -

- 1 

2,850 

-

- - -
. 

Accounts payable 
Income tax payable 
Accounts receivable 
Inventories 

(62) 
-
-

40 

(38) 
-

1,200 
560 

441 
1,200 

600 

999 
1,400 

700 

. 
1,998 
-

.. 
1,964 
-

-

1.995 
--

-

2,638 
-

. 
2,776 
-

.-" 
2,898 

-
-

. 
3,024 

-
-

C 
a 

Loan payments:
Foreign 
Medium-term 

-
-

--
- 547 615 

699 
691 

1,484 
776 

2.254 
871 

2,532 
-

2,846 
-

1,946 
-

935 
-

Short-term - 190 270 --.. 
Taxes and duties - --
Preoperating 50 - -

Total application 988 8,384 7.640 7.686 3.388 4.224 5,270 8,020 5,622 4,844 3,959 
Cash inflow (outflow) 
Cash balance, beginning 

12 
-

2.408 
212 

1.440 
2,620 

5,072 
4,060 

6,239 
9.132 

5,056 
15,371 

3,872 
20,427 

1,514 
24,299 

4,263 
25,813 

5,399 
30,076 

6,517 
35,475 

Cash balance, end 212 2,620 4,060 9.132 15,371 20,427 24,299 25,813 30,076 35.475 41,992 

Note: One U.S. dollar equals 7.50 pesos. 
Source: Phil lHi-Bred, Inc. 



Table 5A-5. Phil Hi-Bred, Inc.: Pro Forma Balance Sheets, 1974-84 (thousands of pesos) 

Julv31 
1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

A ssets . . ....... . ...... ... 

Current assets 
Cash 
Accounts receivable 
Inventories 

212 

40 

2.620 
1,200 

600 

4.060 
2,400 
1.200 

9.132 
3.800 
1,9(-") 

15,371 
3.800 
1.900 

20.427 
3.800 
1.900 

24,299 
3.80( 
1.9400 

25,813 
3,800) 
1,900 

30,076 
3.800 
1.9(00 

33,475 
3.000 
1.900 

41,992 
3,800 
1,900 

:Y 

Total current assets 52 4.220 7.460 14,632 20,871 25.927 29,799 31,313 35,576 40,975 47,492 

Fixed assets 
Land and improvements 
larn buildings 
larm equipment 
Farm implements 
Processing machinery 
Transportation equipment 
Office equipment and 

furnitures 

960 
--
-

--

-

-

-

2,500 
618 

1,591 
814 
439 
760 

120 

2.540) 
1.013 
3,005 
1.537 

867 
1,330 

90 

2,544) 
1.291 
4.243 
2.170 

765 
1.7 1 

60 

2.5400 
1,219 
3,713 
1.899 

663 
1.140 

34) 

2,5(0 
1.147 
3,183 
1,628 

561 
57( 

2,5( 
1,075 
2,653 
1.357 

459 
-

120 

2.500 
1.003 
2.123 
1,086 

357 
2,280 

90 

2.500 
931 

1,593 
815 
255 

1.710 

60 

2,500 
859 

1,063 
544 
153 

1.140 

30 

2,500 
787 
533 
273 

51 
570 

-

" 

C 

Total fixed assets 960 6,862 10.342 12,739 11,164 9.589 8,164 9,439 7,864 6.289 4,714 

l)eferred charges 
P r e o p e r a t in g e x p en s e s 50 ....... 

Cb 

Total asets 1,262 11,282 18,002 27,571 32.235 35,716 38,163 40,952 43,640 47,464 52,406 0 

Liabilitiesand stockholders' 
equity 

Current liabilities 
Accounts payable 
Income tax payable 
Notes ,miyable 

62 
-
-

100 
441 
270 

100 
999 

100 
1,998 

100 
1,964 

10 
1,995 

100 
2,638 

100 
2,776 

100 
2,898 

100 
3,024 

100 
3,105 

Total current liabilities 62 811 1,099 2,098 2,064 2,095 2,738 2,876 2,998 3,124 3,205 

(continued) C. 



Table 5A-5. continued :" 

July 31 
1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

Long-term liabilitiesForeign loan 
Medium-term loan 

Total long-term liabilities 

-Stockholders' equity 
Capital stock paid-up 
Retained earnings 

Total stockholders' equity 

Total liabilities and stockholders' equity 

-
-

-

1.200 
-

1,200 

1,262 

3,564 
3,500 

7,064 

1,990 
1,417 

3,407 

11,282 

7,556 
2,953 

10.509 

3,580 
2,814 

6,394 

18,002 

11,456 
2,338 

13,794. 

5,450 
6,229 

11,679 

27,571 

11,595 
1,647 

13,242 

5,45(0 
11,479 

16,929 

32,235 

10.513 
871 

11,384 

5,450 
16.787 

22,237 

35,716 

8,259 
-

8,259 

5,450 
21,716 

27,166 

38,163 

5,727 
-

5 -'27 

5,450 
26,899 

32,349 

40,952 

2,881 
-

2,881 

5,450 
32,311 

37,761 

43,640 

935 
-

935 

5,450 
37,955 

43,405 

47,464 

-

- -

5,450 
43,751 

49,201 

52,406 

CQ 

-

" 

. 

Note: One U.S. dollar equals 7.50 pesos. 
Source: Phil Ili-Bred, Inc. 
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Management believed that tilestimulus to the corn industry provided by the 
government would result in significant increases in corn acreage, production, and 
seed-corn demand (Table 5A-6). 

Early in 1975, several seed sources existed in the Philippines. By far the most 
common source was the farmer himself, who typically set aside a share of one 
season's corn production to use as seed the following season. Usually, these seeds 
were low yielding local varieties. ligher yielding synthetic varietiesi were avail
able from the Bureau of' Plant Industry (BPI, part of the Department of Agri
culture and Natural Resources), from farnner-cooperators of the government 
whose seed was certified by and sold through BPI, and from agricultural schools. 
Synthetic seed varieties were in limited supply because of rather small-scale pro
duction, 2 indifferent demand, and relatively strict seed certification require
men ts. Ilybrid-seed varieties were not ordinarily used or available; an at tempt to 
market them in the 1l)60s had been unsuccessful. Synthetics and hybrids 
(IlYVs) competed in well above level seed-cornprice tile of native varieties, 
which essentially sold at the commodity price of corn. 

Because of the limited supply of"synthetic varietic. it appeared that no more 
than 10 percent of the Philippines' corn-producing are,. was seeded with IIYVs. 
At least 90 percent of the Philippines' 514,000 corn farmers used low yielding 
native varieties, citing such desirable properties as early maturity, high resistance 
to downy mildew disease, and high shelling recovery. Native varieties matured in 
90 to 100 days, enabling farmers to plant three crops of corn annually, IIYVs 
required two to four weeks longer to mature, and that extra time entailed a sig
nificant risk of typhoons an]d floods. Furthermore, while IIYVs-especially 
hybrids such as Phil Ili-Bred's -could suffer 100 percent loss from downy riil
dew, at least 20 percent to 30 percent of a native variety crop would survive the 
disease. Finally, native varieties required relatively few inputs, whereas HYV 

Table 5A-6. Phil Hi-Bred, Inc.: Projected Increases in Philippine Corn Area 
and Seed Corn Demand, 1974-83 

Seed Corn 
Area Demand 

Year (hectares) (ietric tons) 

1974 2.350 35,250 
1975 2,400 36,000 
1976 2,450 36,750 
1977 2,500 37.500 
1978 2,550 38,250 
1979 2,500 39.000 
1980 2,650 39,750 
1981 2,70)0 40,500 
1982 2,750 41,250) 
1983 2,800 42,000 

Source: Phil Ili-Bred, Inc. 



386 Agribusiness Management for Developing Coun tries 

technology involved costly ancillary inputs. Table 5A-7 compares the costs and 
returns from three different types of corn-farning operations.)
 

Many 
 small farmers living on a subsistence level were there fore reluctant to 
use IYVs. They sought to ininilize risk and financial loss by plalting native 
varieties. Risk was an important factor in such farmers' decisionntaking. They
could not accept risks that mnight threaten the survival of their families so they
usually made decisions to avoid risk and increase security. Because the variability 
was the muost serious risk these farmers faced, and because I IYVs' Vields ,were 
more sensitive to tlhe supply of inputs and the availability of technical guid:nce
than those of native feed varieties, small faenirs could not help hot consider
 
IIYVs a gamble.
 

The small siZe of the average f'arm and high tenancy rates also worked lagainst

adoption of IIYVs and impeded [I'c the shame.
productivity improvemenelts. 

tenancy system, time 
 tanmer had few incentives to aIdopt new tCChuIlhICs 11nd ill
crease his prodtuctivity because lie would not receive all o'ffileincletllemutal *ield
 
(see 
 Table 5A-8 ). Land rel'orm, which had been in)stituoted to educe timeteMcu 

Table 5A-7. Typical Corn Production Costs and Returns on Farms in Three 
Major Corn Producing Areas: 1972-73 

Iocatoll
 

Iteni C'ao,yan (Chu Aortheast'r, 
Mlindanao 

Effective crop area (hectares) 2.5() 1.91 11.35
Quantity produced (cavant/hectare) 9.26 
 7.93 19.86
 
Returns tpcsos/hectare) 
 285 269 524 
Expenscs
 

Cash:
 
Hired t hor 22 49 125Iertilj/er 
 5 7C tcnlitc:1 - I II ood 7 18 3
RepAr andiutmomenance 4 3Others I 4 
Subtotal 33 77 14,1 

A'o,,eash.
Landlort's share 56 59 39llarvester%' ;aid tueshcrs' share 14 20 79Own sceds produced 6 6 4
 
Subtotal 
 76 85 122 

Total IExpenses I I) 162 262
 
l1 ahove cash cost 
 251 192 384

Net farm income 175 t07 262Unpaid lahor Its 54 37Earnings on capital 60 53 1)5 

Source: Somutheast Asian Research Center for (raduatc Study anrd Rescarch in Ariculture. 



w Table 5A-8. Number of Farms and Farm Size by Region and Tenure of Farm Operator: 1970 

Tenure of Operator 

Other Forms 
Full Owner Part Owner Tenant (all types) Manager of Tenure 

Ilectares IHectares Iectares Iectares Iectares 
(thott- (thoul- (itoh- (iwin- (thou- Total Total 

Region Farms sand) Farins sand) iParmns sand) Farnis sand) Farms sand) Farms Area 

llocos 1,693 11.146 1,437 7,511 2.7311 8,190 22 279 72 233 10,880 27,359 
Cagayan Valley 21,428 141,101 1.816 9,497 31,320 93.960 224 2.878 551 1,793 101,274 249,229 
Central Luzon 6.042 39,791 3,180 6.102 9.999 27.195 66 852 178 577 35,427 84,417
Southern Tagalog 14,905 98,146 6.429 33,611 21,870) 65,610' 156 2.0{17 393 1.277 F0.064 200,661 
Bicol 10,397 68.461 4.725 24.705 15,339 46.1)18 117 1.515 285 925 56,472 141,624
Eastern Visayas 8.115 53.431 3,863 20.196 12,033 36.098 87 1.124 228 741 44.506 111,590 
Central and Western 

Visayas 38,701 254,831 15.419 80,616 56.340 169,0)22 4)0 5,152 971 3,158 204,667 512,779 
Northern and 

Eastern Mindanao 18,674 122,9(,6 7,853 41.0(57 27.33(0 81,990 195 2.515 485 1,575 99,802 250,103 
Southern and 

Western Mindanao 58,489 38:1,127 22,157 119,705 85,105 225,017 5901 7,668 1453 4.721 306.908 772,238 
178,444 1.175.010 66.778 353.000 261.966 783.000 1,857 24.000 4.616 15,000 513.661 2,350,000 

Phil estimated 

sources, 1970 data on tenured and number of farms.
 

Source: Casewriter's estimate based on }li-Hred's 1974 corn area in tht:Philippines and on the l)epartment of Agriculture and Natural Re
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Table 5A-9. Corn Producing Area in the Philippines, by Region: 1963-74 
(hectares) 

Reuon 1963 1964 1965 1966 1967 

Philippines 1,949,510 1,897,570 1,922,750 2,106,080 2,157,950 
flocos 19,320 16,540 16,490 16.110 16,180 
Ca!,ayan Valley 126,270 118,140 121,770 102,590 90,420 
Central Luzon 68,700 57,1 10 58,550 55,030 58,700 
Southern Tagalog 96,880 94,930 93,290 118,630 119,770 
Bicol 72,390 68,920 70,170 87,140 90,850 
Eastern Visayas 393,580 366,640 367,610 419,710 423,610 
Central and Western 

Visayas 257,370 272,220 275,210 250,970 195,940 
Northern and Eastern 

Mindanao 234,910 215,610 210,550 223.720 264,990 
Southern and Western 

Mindanao 685,090 687.460 709,110 :32,180 897,490 

al-stimated Area. This figure was published after Phil Ili-Bred made its market estimates.
 

Phil Ili-Bred management believed the government figures were too optimistic.
 

Source: Bureau of Agricultural Economics, )epartment of Agriculture and Natural
 
Resources.
 

rate, often reduced productivity because of the excessive fragmentation of farm
lands. Small-scale operations did not permit adoption of advanced technological 
practices such as irrigation and mechanization. To enable small farmers to 
benefit from niodern agricultu ral technology, the government was promoting 
cooperatives so that they might pool their resources and increase their bargain
ing power with suppliers and buyers. But cooperatives had not succeeded in the 
past because of inappropriate management and lack of interest in the concept. 

Finally, the relatively low price for corn offered by the government (sixty
five centavos per kilo) provided most corn farmers rather narrow margins at best. 
Relatively low grain prices for farmers were the result of government's desire to 
maintain low consImer food prices: and such low prices coupled with high cost 
investment for high yielding varieties made the risk too great when compared to 
the pctential reward for most small-scale producers. 

Corn Production and the Feed-Milling Industry 
The leading corn-producing areas in the Philippines were Mindanao, Cagayan, 

and Southern Tagalog, of which southwestern Mindanao was the most impor
tant. Total area planted there increased from 45,000 hectares in 1960 to over 
930,000 hectares in 1974 (Table 5A-9). Southern Tagalog was the leading pro
ducer of yellow corn. About 55 percent of all corn producd was consumed on 
the farm. The balance was absorbed by local assemblers. 

In the Philippines, yellow corn of the variety that would be produced from 
Phil Ili-Bred's seed and farming operation was primarily processed into feed. 
Consumption of corn as animal feed amounted to 303,000 tmetric tons in 1971 
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Table 5A-9. continued 

1968 1969 1970 1971 1972 1973 1974 a 

2,247,860 
15,060 

133,520 
58,450 

117,790 
95,980 

402,590 

2,256,140 
17,310 

157,130 
81,200 

127,440 
97,230 

308,960 

2,419,600 
20,860 

201,090 
79,260 

161,420 
101,540 
333,230 

2,392,000 
21,600 

238,500 
82,300 

164.500 
99,400 

324,600 

2,431,700 
21,570 

266,530 
91,220 

163,200 
120,270 
311,510 

2,325,410 
19,560 

279,470 
76,850 

193,560 
134,190 
104,130 

2,821,280 
56,780 

296,450 
67,090 

311,420 
168,520 
134,630 

271,540 293,820 303,990 301,700 284,550 506,930 579,390 

253,340 264,030 260,700 262,700 265,140 243,200 274,580 

899,590 909,020 957,510 896,900 907,710 767,520 932,420 

and 288,000 metric tons in 1972, .9bout 14 percent of the available corn supply 
including imports. Most feed consumers were poultry and swine producers who 
fed commercial, ready-mixed feeds to their flocks or herds. 

In 1974, there were thirty-eight commercial feed millers operating in the 
Philippines. Nine of these millers were members of an association called the 
Philippine Association of Feed Millers, Inc. (PAFMI), and they controlled about 
83 percent of the commercial feed market. Their operations were concentrated 
in Luzon, near Manila. Twenty-nine millers were located in Luzon, seven in 
Visayas, and two in Mindanao. The twenty-two feed mills in Luzon accounted 
for 90 percent of total national feed production. 

Mrs. Gonzales' Problem 
Mrs. Gonzales wondered how best to develop a market for her hybrid seeds. 

Although they were not downy mildew-resistant and would not be for several 
years-one company official estimated for as long as ten years-Mrs. Gonzales 
felt that Mindoro offered a potential market since downy mildew disease was 
uncommon on the island. She wondered how to encourage development of corn 

production on Mindoro, and which group of farmers (full owners, part owners, 
sharecroppers, or tenants) on Mindoro and elsewhere to choose as the focus on 
her marketing effort. Then, too, she wondered how best to market her yellow 
corn production to the feed-milling effort. Finally, she wondered if government 
agencies might be interested in her effort. 

NOTES 

1. Broadly speaking, there were three types of seed corn: local or "native," 
synthetic, and hybrid. Native varieties were unimproved seed types commonly 
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employed in a linited area. Synthetics and hybrids were much higher yielding 
varieties, and had been developed for use in conjunction with advanced agricul
tural practices including machine planting and cultivation, fertilization, pest 
control, etc. Synthetics were varieties developed through selective breeding of 
other varieties chosen for specific characteristics. Ilybrids were varieties pro
duced from strains of seeds which were inbred and which, when crossed, 
produced one generation ot seed of great vigor. Ilybrid seeds were produced to 
fit the need of a specific growing area. 

2. In I173-74, forty-five farmer-cooperators requested BPI certification of 
6,380 cavans of synthetic corn seed. Bi'l rejected over half of the seeds sub
mitted for certification. 
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APPENDIX B
 
CEBU CORN DRY MILLING COMPANY*
 

In January 1975, Mr. Roberto Ronaldo, president of the Cebu Corn 

Dry Milling Company, was very concerned about a cost-price squeeze in his 

industry in the Philippines. The government was successfully enforcing a corn

support price to the farmer of 0.80 peso per kilogram and a ceiling price of 1.45 

peso for corn grits at retail. I lowever, the oil shortage had caused energy costs at 

Mr. Ronaldo's plant to increase 300 percent over the past year. It also increased 

his procurement and distribution costs, since most Philippine corn was grown in 

the southern island of Mindanao and had to be shipped to the island of Cebu. In 

addition, the general inflation rate in the Philippines for 1974 had been about 

43 percent. The result had been the erosion of margins, cash, and working capi

tal that Mr. Ronaldo now found very threatening. lie wondered what he could 

do to protect himself. 

Purchasing Procedure 
Mr. Ronaldo's mill could grind 20,000 kilograms, or 400 cavans, of corn per 

day. This corn was purchased almost entirely from grain traders in Cotabatu, 

Davau, and Cagayan de Oro in Mindanao. The traders sent Mr. Ronaldo's buyer 

telegrams offering corn at a specified price, and he responded with a telegram 

either accepting, rejecting, or making a counter offer. If the offer was accepted, 

the trader shipped the corn to Cebu. Upon its arrival about a week after shipping, 

Mr. Ronaldo assumed ownership and remit ted payment. 

The arriving corn was added to his warehouse inventory. An effort was made 

to maintain enough corn for six to ten days of' milling. The profit of Mr. 

Ronaldo's mill depended on higa utilization rates: and if the inventory fell too 

low, lie feared that traders would demand exorbitant prices. When corn inven

tories fell to a three-day supply, Mr. Ronaldo became very concerned. Under 

such circumstances, a stoni at sea or any other minor delay could expose him to 

an expensive invento'y depletion. Not only would lie lose revenues from proces

sing on missed da s, but his customers would be forced to seek additional 

sources to maintain a realiable supply. Consequently, Nh. Ronaldo was prepared 

to pay very high prices, if necessary, to keep his mill running. lie did not doubt 

that his suppliers were aware of that fact, and he feared they might exploit him 

if lie did not protect hiruself with sufficient inventory. 

*This case was prepared by Richard C. (Gartrcll. Research Assistant, under the super

vision of Professor Ray A. (;oldberg, as a basis for class discussion rather than to illustrate 
either effective or ineffective handling of rnadministrative situation. 

Copyright (0 1975 by the President and Fellows ot llarvard College. 
t)istributed by the intercollegiate Case Clearing Ilouse, Soldiers Field, IBoston, Mass. 

02163. All rights reserved to the contributors. Printed in the U.S.A. 
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Corn Milling and Sales 
Most of the corn Mr. Ronaldo processed was corn he purchased himself, then 

resold in its processed form. By the time corn reached him, it frequently cost 
1.10 peso per kilo. When it was milled, it yielded grits in a number of grades and 
by-products including fines, bran, and germ (see Table 5B-1). 

The grits were sold daily at wholesale prices to retailers who paid cash on the 
purchase date. The retailers then sold the grits at pri :es not in excess of 1.45 
peso per kilo. 

Ceiling prices were in effect on the by-products as well, but the government 
agencies responsible for enforcing them were less persistelit about those products 
than about grits, a humnan food. Price enforcement officials seemed to feel that 
beef, pork, and poultry producers could pass on high feed costs to their custo
mers because there was no price control on choice and preferred cuts. Although
less desirable cuts did have price ceilings, the officials expected meat producers 
to recover their expenses by pricing select cuts higher. 

Consequently, Mr. Ronaldo could charge for con' by-products whatever the 

Table 5B-1. Typical Corn Milling Recovery: May 1973 

I st Class 2nd Class 
Milling Milling 
(percen rage) (percen tage) 

I. Corn Grits Number 
8 16.24 

10 21.37 
12 11.49 9.16
14 8.65 9.08
16 3.67 4.32
18 4.30 2.14 

Total 65.72 69.74 

11.Quantity Used: 
1st Class milling: 7,065 kilograms milled 

6,826.2 kilograms after cleaning (actual) 
2nd Class milling: 28,074.77 kilograms 

27,112 kilograms after cleaning (actual) 
Ill. By-Product Recovery 

By-Product 1st Class 2nd Class 
(percentage) (percen tage)

Fines/Tiktik 5.84 4.56
Bran/Tahop 25.65 20.69
Germ/Sungo 2.78 5.01 

Total 34.27 30.26 

Loss 1.00 1.00 

Source: Philippine National Grain Authority. 

http:28,074.77
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market would bear without fear of government intervention. Government in
spectors seemed to understand that dry millers were in a cash squeeze; although 
they watched grit prices very closely, they paid little attention to by-product 
prices. Their leniency had allowed Mr. Ronaldo to stem the outflow of cash 
slightly, but not enough to keep pace with his rising costs. 

In contrast to this method of milling, which required that he face the prob
lerns associated with its high cost and low selling price. Mr. Ronaldo sometimes 
performed contract milling. Under this arrangement, someone who owned corn 
simply paid him a negotiated fee for milling it. The payment might be either in 
cash or in kind. For instance, the corn owner might agree to accept grits equal to 
70 percent of the weight of the corn milled, allowing the miller to keep the by
products as payment. 

Working Capital 
During the year, Mr. Ronaldo's costs had increased significantly, as evidenced 

by his 300 percent increase in energy costs. The result had been a smaller and 
smaller margin, which placed increasing importance on volutne. The squeeze also 
meant that more and more cash revenues went to paying power bills, mainte
inace, transportation, and labor. The najor asset that could be liquidated for cash 

was the inventory. Although Mr. Ronaldo tried to build an inventory large 
enough to buffer his business from temporary shortages and exploitation by 
traders, he found that he was forced repeatedly to draw down his inventory to 
dangerously low levels. The cash requirement was so demanding, however, that 
lie simply could not afford to buy the stocks needed for a stronger buffer. 

The Problem 
Mr. Ronaldo had considered two possible solutions to his inventory problem. 

The first entailed establishing an inventory pool in the Cebu area. This action 
could be accomplished either by a cooperative effort among the millers or by 
convincing the government to carry the inventory pool and to guarantee millers 
routine access to it. The second possibility was to arrange for a bank to finance 
his inventory. Mr. Ronaldo wondered whether either of these steps were feasible 
in the long run and whether he was missing any more desirable alternatives. Fear
ing that the inventory problem was only a symptom of the risks he faced, he 
wondered what he would do in the months ahead as inflation continued. 
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APPENDIX C
 
EAST JAVA CORN PROJECT
 

The Project's Background 
Undei the auspices of the East Java Corn Project (as diagrammed in Figure 
5C-1), farmers planted maize in five Kabupaten, or provinces: Malang, Luma. 
jang, Kediri, Bondowoso, and Banyuwangi, in accordance with the Record of 
Discussion between the Japanese Government and the Indonesian Government 
(Department of Agriculture) signed on 16 December 1967. The initial agree
ment, in effect from 1968 to 1971, was renewed on 2 April 1971 for another 
three-year period (April 1971-July 1974). The project's budget consisted of 

O.T.C.A. ZEN-NOH 

Materials and Equipment Export Exportation of 
from O.T.C.A. DIPERTA EAST JAVA Contract Maize 

Storing and Working Contract 
Repairing the 
Equipment 

G
 

Agricultural Machinery Center 


(Pool Waru)


I 
Dinas Pertanian Rakyat

Karesidenan 

Dinas Pertanian Rakyat L Agricultural Development
 
Kabupaten I Center (Bedali)
 

Seed Seed
 
ProductionCredit 

(Fertilizer. Seed) 

(Primer Kop Collecting, Processing, and 

Selling in the Domestic Market 
Credit Repayment 

Participating Farmers 

Source: ZEN-NOH Cooperative. 

Figure 5C-1. East Java Corn Project 
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funds from the Ino.nesian government and from the Japanese government, 

which contributed materials and equipment. 

The purposes' of the project, based on the Record of Discussion, were as 

follows: 

1. 	to increase the production of maize through better cultivation, fertilizer ap

plication, and plant protection 

2. 	 to improve the quality of corn with upgraded drying, processing, fumigation, 

grading, and storing operations 

3. 	 to make the marketing system for export corn more logical 

4. 	 to expand the corn trade between the two countries (see Table 5C-1). 

In 	addition, the project was intended to promote the welfare and improve the 

skills of participating corn farmers, especially those in the upland areas. To ac

complish these goals, the project, through the Primer Koperta cooperative, gave 

farmers credits in the form of fertilizer, superior seeds, warehouse space, and the 

use of tractors, corn shellers, and driers. The Palawija Development Center was 

established in 1971 to obtain and multiply improved seed varieties for the par

ticipating farmers. 

Organization 
The project was assisted by Primer Koperta, Gakoperta (the federation of 

agricultural cooperatives in the province), the Directorate of Cooperatives, and 

local administrators. Acting as the leader of project was the chief of the Agri

cultural Extension Service, East Java Province, who was assisted by a secretary, a 

treasurer, and several section chiefs. The responsibility for implementation of 

the project mainly lay with the Chief of Diperta Kabupaten. 

From the beginning, the project was organized around the regional station 

system. In the first stage (1968-71), the experts stayed only in Malang and Sura

baya, but after 1972, five experts were stationed in Kediri, Malang, Bondowoso, 

Banyuwangi, and Lumajang, and two remained in Surabaya. The purposes of the 

system were: 

1. to sponsor close connections between farmer:, and officials in each region 

2. 	 to give concentrated guidance to participating farmers 

3. 	 to foster cooperation between field officials and Primer Koperta in the move

ment and marketing of maize. 

Basic Policies 

Because of the importance of corn in the rural diet in East Java, the Indone

sian and Japanese governments, in cooperation with the local institutions (espe

cially the local cooperatives), set out to develop a modern corn productivity 

project. The rationalization for the East Java corn project is set forth below. 



Table 5C-1. Maize Exports from East Java Corn Project 

Year 
Voblume 
(kilograms) Price Exporter Buyer 

Aloisture 
Content 
(per-
centage) 

Damaged 
Kernels 
(per. 
centagc) 

Broken Kernels 
and Foreign 
Materials 
(percentage) 

Q) 

i 
i 

1968-1969 

1969-1970 

1969-1970 

1970-1971 

1970-1971 

1971-1972 
Total 
Source:______ 

260.000 

500,000 

601,060 

900,600 

350,000 

225,000 
3,436.660 

f.o.b. Surabaya 
USS 49/metric ton 
f.o.b. Surabaya 

US$ 54/metric ton 
f.o.b. Banyuwangi 

USS 56/metric ton 
f.o.b. Surabaya 
USS 66/metric ton 
f.o.b. Surabaya 

USS 51.50/metric ton 
f.o.b. Surabaya 
USS 51.50/metric ton 

Gakoperta 

Gakoperta 

Gakoperta 

Gakoperta 

Gakoperta 

Gakoperta 

Zenkoren 
(now Zen-noh) 
Zenkoren 

Zenkoren 

Zenkoren 

Zenkoren 

Zenkoren 

13.7 

14.5 

14.3 

13.7 

14.5 

14.5 

14.5 

0.4 

4.6 

4.6 

3.8 

11.0 

6.0 

14.0 

0.2 

1.9 

1.0 

0.9 

2.0 

2.0 

3.0 

Cb 

Cn 

Source: Zen-Nohi Cooperative. 
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The Choice of East Java as the Project Area. After studying corn production 

and consumption throughout Indonesia's provinces, planners selected East Java 

for four reasons. 

I. 	 As was well-known, East Java was one of the main foodstuff-production areas 

in Indonesia. It supplied not only maize, but also :ice, ground nuts, cassava, 

and other products. With an average of 1.32 million hectares planted to corn, 

it could produce Q66,000 tons of corn, or 37 percent of the nation's entire 

corn crop. 
2. 	 Most of the East Javanese population preferred maize as its main food or as a 

suppler,ent. Moreover, local soil and climate conditions were suitable for 

planring maize. 

3. 	 Four harbors near the project areas were suitable for exporting corn: Sura

baya, Probolinggo, Panarukan, and Banyuwangi. 

4. 	 The agricultural cooperatives in East Java were more developed than in other 

provinces. 
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APPENDIX D 
A SMALL-SCALE CORN FARMER 

The Farmer and His Family
Mr. Olimpio Aliliran, aged fifty-two, am is forty-one-year-old wife, Maria, 

lived with six of their eight children in their one-and-a-half room nipa-roofed hut 
in Sitio Lampog, Barrio Tinangis, Pill. Pili was the capital of the province of 
Caniarines Stir in the southeastern part of Luzon, the Philippines. Tinangis was 
situated at the base of Mt. Isarog, an extinct volcano, which had given the imme
diate vicinity fertile soil suited to the raising of corn, coconuts, sugarcane, rice,
and orchard crops. At an altitude of soMc five thousand feet above sea level, the 
soil in the area was sandy loan ant well-drained: it was suited to the raising of 
corn and other feed crops. 

Tatang Olimpio, as he was known, derived his inconle mostly from flrming. 
His eldest son worked in a woodcarving shop in faraway Paete, Laguna, and his 
second child worked at her aunt's drugstore inthe poblaci6n, some kilotell 

meters away. 'i the past, Tatang Olinipio had worked fart-time as a niember of 
a road gang in one of the Department of Public Works' road-building projects. 

Farn ing was not new to Tatang Olimpio. Ile started working on his father's 
fari at the age of nine. IlIe alternated rice with his corn crop until, in 1971, he 
dropped rice altogether because corn was more suitable for his farm. 

Tatang Olimpio built his house in 1960 at a cost of 3,000 pesos. lie also 
bought three carabaos worth 2,800 pesos, one sow worth 250 pesos, and soie 
chickens. lie bought for his wife a used sewing machine for 450 pesos and a 
I80-peso transistor radio. lie had accumulated through the years asizable quan
tity of farni tools and equipment (see Table 5D-I ). 

The Farm 
Tatang Olinipio owned 2.5 hectares of his 4-liectare farm; lie rented the re

maining portion by paying the owner 25 percent of its harvest. Besides corn, he 
planted as intercrops sweet potato or cainote, cassava, and gabi. Ilis700-square
meter homelot, which adjoined the lower left corner of his rectangular farm, was 
grown to a few fruit trees, bananas, and vegetables. His cousin owned it, but 
Tutang Olimpio occupied it free of charge. 

His cash expenses per hectare under the Masaganane Maisan program (Table
5D-2) of the government's National Food and Agriculture Council (NFAC) ran 
up to 1,721.55 pesos during the 1973-74 crop year. Cost of labor was 932 
pesos; that of inputs was 693.35 pesos. No cash expenses, which included de
preciation, crop lease, labor paid in kind, and unpaid operator/family labor, 
anounted to 1,903 pesos for the two cropping seasons. 

Tatang Olimpio finished high school at the Caniarines Stir National Agricul
tural School in Pili. Nevertheless, he consulted government agricultural tech
nicians, visited his alma mater, and read agricultural publications to augment his 
knowledge of farming. 

http:1,721.55
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Table 5D-1. Olimpio Aliliran Corn Farm: Farm Tools and Equipment 

Year 1974 Value 

Item Number Acquired (pesos) 

Wooden plow 1 1962 40.00 
Drag harrow I 1963 36.00 
Wooden comb harrow 1 1963 25.00 
Shovel 2 1968 12.00 
Bolo 6 1963 18.50 
Pick 1 1934 3.1)0 
Crowbar 1 1969 2.00 
Saw cross cut 1 1966 9.50 
Saw rip 1 1957 9.00 
Plane 2 1966 7.00 
Hammer 1 1966 6.50 
Ratchet brace 1 1966 30.00 
Auger bit 1 1970 3.50 

202.00Total Value 

One U.S.dollar 7.5(1 pesos.
 
Source: University ol fhe Philippines.
 

The following are the steps and cultural practices that farmer Aliliran went 

through in corn farming: 

1.Seed selectiol, One to two days before harvest, Tatang Olimpio would go 

through his corn field aid select corn-seed material from his standing crop, 

marking off large ears that bore no signs of disease. lie avoided plants ]text to 

vacant hills and those that grew at the vety edge of the field. 

1ats thus selected for seed purposes were stored inttwo ways. During the 

(fry season, the ears were dehusked and dried on the cob ttnder the sun for 

one week. Then they were shelled, and the grains were sealed in a container 

with mothballs to ward off insects atid parasites. The germination rate of 

seeds stored in this way remained high tip to the third planting. 

Dur'ing the wet season, the husks were left intact and the ears were tied 

together and allowed to dangle from the inside root', usually near the fire

place. Care was taken to leave tassels intact to help prevent weevils (bukbok) 

fronm attacking the grains. 
2. land preparationl Plowing Was dotle twice. After each plowing, the field was 

harrowed. 	 The first plowing was dolle a week after the last harvest. The 

a week later. By this time, dead nat ter had sfartedsecond plowitig followed 

to decay.
 

3. 	 planting During tie dry seasott, the field was platnted after the first heavy 
the first sunny day.rainfall. In wet weather, planting was dote oln 

Like their neighbors, Talang Olimpio and Nanang NMariL did the planting 
werethemselves. Tatang Olimpio and his carabao made deep furrows that 

about seventy-five centimeters apart: Nanang Maria followed and dropped 
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Table 5D-2. Olimpio Aliliran Corn Farm: Farm Income Summary, Crop 
Year 1973-74 (pesos) 

1st Crop 2nd Crop 
(June.Scptember (November 1973-April 

1973) 1974) 

Receipts 
A. Cash 

Crops: Corn 
Camote 

986.00 
300.00 

1,706.00 
-

Total crop sales 1,286.00 1,706.00 
Livestock 300.00 500.00 

Total sales 1,586.00 2,206.00 
B. Noncash 

a. Crops: 
Corn-[lonic use 288.00 258.00 

Crop lease 108.00 195.00 
Hlarvesters' share 274.00 430.00 

Rootcrops- -lome 
). Poultry: 

use 
670.00 
100.00 
50.00 

883.00 

125.00 
Total noncasil 820.00 1,008.00 

Total receipts 2,406.00 3,214.00 

Expenses 
A. Cash 

IHired farmn labor 258.00 576.00 
Shelling 51.00 47.00 
Seeds used 
Fertilizer 

67.50 
177.30 

70.80 
219.50 

Chemicals 11.25 20.00 
Sacks 
Transportation 

41.00 
26.00 

20.00 
40.00 

Interest on loans 35.95 40.45 
Taxes 3.00 16.80 

Total cash expenses 671.00 1,050.55 
B. Noncash 

Depreciation 
Crop lease 
Htarvesters' share 
Unpaid operator labor 

1.00 
108.00 
274.00 
254.00 

.(100 
195.00 
430.00 
640.0(1 

Total noncash expenses 637.00 1,266.00 
Total expenses 
Net cash income 
Net farm earnings (returns to 

1,308.00 
915.00 

2,316.55 
1,155.45 

capital, labor and manage
ment) 

Interest on investment (8";
of 7,100 pesos) 

1,098.00 

284.00 

897.45 

284.00 
Labor income (returns to 

labor and management) 814.00 613.45 

One U.S. dollar = 7.50 pesos. 
Source: University of Philippines. 
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two seeds every some fifty centimeters on the furrow and covered the grains 
with her foot. 

4. 	fertilizer applicatioin Fertilizer was applied twice: the first at planting, or 

when four leaves had appeared, and the second when the plants were twenty
five days old. Fertilizer was applied two to three inches away from the corn 

seeds or tile young llalnts when tileweather was dry. During the wet season, 

the fertilizer was placed right at the base. 
5.cudtivation Off-barring was done when the plants were eight to ten inches 

high, or approximately two weeks old,Two weeks later came hilling-up. 

6. 	pest conlrol The farmer sprayed one or two days after off-barring and 
whenever insects or disease infested the area. As a preventive measure, he also 

sprayed during the tasseling period. The recomnmended dosage was 4 table

spoons of active ingredient to 5 gallons of water. One hectare required 245 

gallons of solution. 

Corn as a Source of Livelihood 

Corn provided Tatang Olimpio's family with 70 percent of its total income, 

the rest coming from his other enterprises and occasional contributions from his 

eldest son. Iiarvest went to tileA small portion of his corn pnublic market stalls as 

green corn, but most of it was sold as shelled corn to cereak and feed traders lo

cated in the town. Only a smll portion of his total corn plroduction was used by 

the household as food supplenint: and as feed for 1)oultry and livestock. 

The Community 
Barrio TIinangis was Made up of six sitios, or smaller settlements, of which 

sitio Lampog was one. Fronl the poblaci6n of Pili, one could travel to the barrio 

in two ways. The first was via the Tinangis-Binanuaanan road, which was ten 

kilometers long and passable during the dry season only. The other route, 

though longer by five kilometers, was through the concrete highway to Bo. 

Cadlan, eight kilometers from the town and along a six kilometer stretch of all

weather surface road to Bo. Caroyroyan. Another kilometer on foot brought one 

through sitio Lampog to Tinangis Centro. the barrio propfer. 

Tinangis Centro was the official seat of the barrio. The Barrio Captain (local 

political administrator) resided there, and there was a community school. It was 

also the business ccn ter of' the comliunity three sari-sari (momi and pop, one

manager) stores served the daily needs of' tile barrio folk. 
Barrio Tinangis was a tylpical farming commintity. Share tenancy predomi

nated over other formus of land eniure, and Tatang Olimpio's 75/25 percent 

arrangel nt was common. 
The cooperative movement hald not made significant headway ill the corn

nlunity. The planled Salnalang Nayon (cooperative) had not yet been formed. 

One reason for this failure was. according to Tatant Olimpio, tile failure of the 

governmenl representative to arrive oil tile. "IIe told us lie would come at 7 

o'clock in the morning, but lie made us wait until 1:00 11.M. When lie finally 
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appeared, most of those who came had already gone home as they lived a con
siderable distance from the barrio center." 

Under Masaganang Maisan, however, the community did practice a sort of 
cooperation on a minute scale. A new program scheme of assuring loan repay
ments by farmer-recipients had forced Tatang Olimpio and his fellow corn farm
ers to join groups of five farmers called seldas (cells). The members of the selda 
were individually and severally liable to the rural bank that extended them pro
duction loans. Under this setup, a defaulting member of the selda affected the 
entire group. Hlence, to obtain a new loan for the next planting, the selda mem
bers who were able to meet their obligations on time pressured the delinquent
member to pay up. If he wouldn't or couldn't, they would pool their resources 
to cover the indebtedness. This scheme was good for the bank, said Tatang
Olimpio, but hard on the conscientious selda member. "That is why the govern
ment must carefully screen each farmer who wishes to be included in the Masag
anang Maisan program," he stated. 

Corn farmers in Tinangis could also obtain credit from several other sources-
owners of the barrio retail stores, for example. Loans extended by these entities,
however, were limited to home consumption goods. Private moneylenders
operating from a neighboring brrio were another source of credit. When in dire 
need of immediate cash, farmers could quickly obtain up to 200 peros in cash 
this way. They did not mind very much if they had to pay interest of 20 percent 
per month. Still another certain souce was relatives or family members. For 
Tatang Olimpio, his other creditors were his eldest son, a woodcarver in Laguna, 
and his daughter. 

The Marketing Channel for Corn 
The municipality of Pili had Fifteen rice and corn mills that were ready to buy

all the corn they could get. The National Grains Authority provided a floor price 
of 0.60 peso per kilo. 

The mills produced either grit (milled corn) or shelled corn for buyers as far 
away as Southern Tagalog and Legaspi City. The milled corn found its way into 
market bins, from whence it was sold as a rice substitute. Shelled corn went to 
poultry supply and feed stores. 

Mr. Aliliran had seen how price behavior was influenced by supply. Buyers
would try to outbid one another to corner the supply. Hence, they usually of
fered a higher p,ice for a bigger volume. This happened especially during the dry 
season, when business was brisk and when farmers did not fear loss from rotting.
During the wet months, it was a different story. Buyers tried to dictate the price
of corn, and farners who had no good storage facilities were forced to sell at 
low prices. 

The Farmer's View of the World, the 
Government Agricultural Program, and Corn 
Tatang Olimpio believed that the "New Society" brought hope to him and his 

kind. Peace and order had created a new life for his family; he could work secure 
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in the belief that the fruits of his labors would remain his and his family's. He 
felt that the government at last cared for him. 

lie pointed to such agricultural programs as Masagana 99 and Masaganang 
Maisan as proofs of this change for the better. ie was also assured of a good 
price for his produce. However, he complained that some dealers in agricultural 
supplies were forcing farmers to buy items not specified in loan contracts. If the 
farmer refused to bry such items, the dealer threatened not to release the ferti
lizer allotment. Another of his complaints was that some agricultural technicians 
did not exercise good judgment in prescribing inputs. These technicians some
times insisted on enforcing standard recommendations despite specific condi
tions. 

Tatang Olimpio also observed that Masaganang Maisan had made many who 
stopped farming or went at it half-heartedly go at it more seriously. This change 
was good, he said, although now he found it harder to find anyone to help him 
on his farm, even at the high wage of five pesos per day. 

Regarding irrigation, he thought it would greatly aid Masaganang Maisan in 
his barrio, but he wondercd whether private water rights would limit the benefits 
of this important innovation to a very few. Could the government do something 
about this problem? 

Fi:ially, Tatang Olimpio was concerned about the tendency of farmers and of
ficials to slip back into the "old ways." He feared that if this backsliding was 
allowed to continue, the new atmosphere that they were enjoying would soon 
turn into ,loom and disaster. 

Summary 
This :ase was written by SEARCA (Southeast Asian Agricultural Research 

Center) as an example of one small-scale farmer's response to the corn program 
in the Philippines. One will note that Mr. Aliliran Olimpio had accumulated 
much more capital than a typical small farmer-but his attitude represents a 
serious desire to take advantage of new appropriate technologies that can im
prove his family's standard of living. A more difficult problem is reaching the 
rural poor who have very few resources. 



404 AgribusinessManagement for Developing Coun tries 

APPENDIX E 
NATIONAL FOOD AND AGRICULTURE COUNCIL 

The National Food and Agriculture Council (NFAC) was a top level government
policymaking body charged with the responsibility of increasing the supply of 
food in the Philippines. Organized in 1973 to oversee ongoing government food 
production programs, it consisted of high officials of what was then the Depart
mient of Agriculture and Natural Resources and of government-sponsored bank
ing institutions that provided credit to the agricultural sector. Its executive direc
tor reported to the president through the secretary of agriculture.

Early in 1975, Mr. Domingo F. Panganiban, executive director of NFAC, 
confronted a major problem in Masaganang Maisan (literally, bountiful corn), an 
integrated program designed to increase production of white corn, sorghum,
yellow corn, and soybeans in the Philippines. The program was a successor to anl 
earlier and smaller white corn and feedgrains program. The new effort was a 
boldly conceived plan designed to encourage subsistence farmers to adopt
modern methods of grain production, including the use of high yielding seed 
varieties, fertilizer, pesticides, and farm-managetnent techniques. Credit was pro
vided to cooperating farmers on an unsecured basis. After a year of operation,
the Maisan program had succeeded in getting many farmers to undertake modern 
production methods. Ilowever, while average yields had improved, they had not 
reached the levels targeted. This failure created two related problems: many
farmers were not profiting from adoption of modern production methods, and 
some were slow to repay their loans. As a result, credit institutions participating 
in the program were becoming apprehensive. Mr. Panganiban felt that some steps
and changes in strategy had to be taken to maintain support for the Masaganang 
Maisan program. 

Background of the Masaganang Maisan Program 
Due largely to the growing requirements of the livestock and poultry indus

tries and increased human consumption, the demand for corn and feedgrains in 
the Philippines had been rapidly increasing. However, production had not kept 
pace with demand (Table 5F-I), and imports had been heavy.

Corn played an especially important role in 1972 and 1973, when tile Philip
pine rice crop was severely damaged by typhoons. In 1972, soybean meal im
ports amounted to 68,000 metric tons valued at S5.4 million. Yellow corn 
imports were approximately 93,000 metric tons valued at S5.4 million. For 
1974, imports of both commodities were expected to increase significantly. One 
hundred thousand tons of yellow corn alone were expected to be imported by
the feed-milling industry. 

In an effort to close the gap between supply and demand, overcome produc
tion and marketing constraints that jeopardiz,.d self-sufficiency goals, and pro
tect the Philippines against the worldwide grain shortage and high grain prices, 
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Table 5E-1. Production, Imports, and Consumption of Corn in the Philip
pines: 1964-74 (metric tons) 

Crop Year Production Imports Consumption 

1964-1965 1,312,680 - 1,172,600 
1965-1966 1,379,825 2,248 1,337,300 
1966-1967 1,489,95, - 1,370,500 
1967-1968 1,619,155 - 1,436,600 
1968-1969 1,732,835 77 1,518,200 
1969-1970 2,008.215 25,788 1,804,200 
1970-1971 2,004,975 1,015 2,200,800 
1971-1972 1,955.605 54,764 2,167,200 
172-1973 1,831,130 160,465 2,178,100 
1973-1974 2,288,700 96,723 2,283,100 

Source: National Food and AgricuIIture Council. 

the government launched a large-scale white corn and feedgrain program in 
March of 1974. Called Masaganang Maisan, the program's objectives were: 

I. 	satisfaction of increasing denand for human consumption of white corn 
2. 	production of' sufficient yellow corn, sorghum, and soybeans to satisfy the 

feed requirements of' the poultry and livestock industries 
3. production of corn for export in the form of starch and other by-products 
4. 	 study and establishment of joint-ven ture feedgrain projects with foreign 

investors. 

To achieve the objectives of Masaganang Maisan. credit was made available to 
farmer-participants to enable them to purchase a recommended mix of high 
yielding seed varieties, fertilizers, insecticides, and herbicides. Government finan
cial institutions--the Philippine National Bank and the Central Bank-Rural 
Banks-gave priority to the credit requirements of' farmers participating in the 
program. Government agencies and banks trained and fielded extension workers 
to supervise the fanners. Assistance was also given farmers in marketing their 
produce. The marketing scheme involved price supports for corn, established and 
maintained jointly by the National Grains Authority, rural banks, Philippine 
National Bank, Agricultural Credit Administration, and fiarmers' cooperatives. 

The National Food and Agricultural Council set ambitious goals for its corn 
and feedgrain program. It aimed to increase yields from the existing 17 cavans 
per hctare (Table 5E-2) to 35 cavans. To do So, it sought to bring 700,000 
hectares of land already conmi tted to corn production under modern produc
tion methods (Table 51-3). Sorghtimi and soybeans were included in an effort to 
introduce new opportunities in grain f'arming to Philippine farmers. The program 
was rather extensive in that it affected 25 percent of' the cornl hectarage in the 
Plhilippines. forty-one of the Philippines' seventy provinces, and about 230,000 
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Table 5E-2. Corn Area, Production, and Yield in the Philippines: 1964
1974 

Production Yield 
Crop Year Area (Sacks of 50 (carans 
(Ending 30 June) (hectares) kilos each) per 

hectare) 

1964-1965 1,922,75) 26,253,600 13.6 
1965-1966 2,106,080 27,596,500 13.1 
1966-1967 2,157,950 29,799,000 13.8 
1967-1968 2,247,860 32,383,100 14.4 
1968-1969 2,256,140 34,656,700 15.4 
1969-1970 2,419,600 40,164,300 16.6 
1970-1971 2,392,200 40,099,500 16.8 
1971-1972 2,431,700 39,112,100 16.1 
1972-1973 2,325,410 36,622,600 15.7 
1973-1974 2,763,040 45,774,000 16.6 

Source: National Food and Agriculture Council. 

Table 5E-3. Masaganang Maisan Corn and Feedgrain Program-National 
Targets: 1974 

.AIrea Yield Production 
Cominmodity (liectares) (cal-ans (carans) 

per 
hectare) 

White Corn 500,000 35 17.500,000 
Yellow Corn 201, 000 35 7,000,000 
Sorghum 3 0,OO 40 1,200,000 
Soybeans 20,000 20 400,000 

Total 750,000 26,100,000 

Source: National Food and Agriculture Council. 

farmers, many of whom operated at the subsistence level outside the nioney 
economy. 

Significant amounts of credit were requiied to provide working capital to sub
sistence farmers who could not afford high yielding seed varieties and fei .ilizer. 

The inputs needed during the Maisan program's first year are shown in Table 
51E-4. Credit was limited to 500 pesos per liectare, as shown in Table 5E-5. To
tal financing required was estimated at 253 million pesos. PNB, a government
owned commercial bank, would provide over half of the financing required. 
Rural banks (RB) would provide most of the remainder. 

Implementation of the Maisan Program 
Responsibility for implementing the Nia san program was vested in a National 

Management Committee under the National Food and Agriculture Council. 
Regular policy council meetings were held, chaired by the secretary of' agricul
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Table 5E-4. Masaganang Maisan Corn and Feedgrain Program-Input Re
quirements: 1974-75 

tertilizer (hags) 
Target 
Area Seeds Ammo-

Commodity (hectares) (earans) Urea phos .Iimostl Comp'lte 

White Corn 
Credit 300,000 75,000 365,000 194,000 138,000 138,000 
No credit 200,000 50,000 243,000 130,000 92,000 92,000 

Yellow Corn 
Credit 150,001 37.500 85,875 53.250 187,500 187.500 
No credit 50.000 12,500 28,625 17 750 62,500 62,500 

Sorghum 30,000 10.000 34.700 9.800 20,400 20,400 
Soybeans 20,0010 20,001 40,000 

(;rand total: 750,1(10 205,00(0 752,2100 404,800 500,400 540,400 

Source: National FOOd 3nd Agriculture Council. 

Table 5E-5. Masaganang Maisan Corn and Feedgrain Program-Financing 
Targets: 1974-75 

Target linancing Loan Rate Amolni 
Area Target (pesos per ,eeded 

Commodity' (hectares) (hectares) hectare) (pesos) 

White Corn 50,0(00 300,000 5(0l0 150,(00,000 
Yellow ('orn 200.000 151.1000 5 001 75 ,000,(0(1 
Sorghunt 30.000 30,100O 511(1 15,000.000 
Soybeans 20,000 21,000 650 13,001,000 

Total 75000() 50.0(1 253,000.000 

Source: National Food and Agriculture Council. 

lure or the NFAC Executive Director, and participated in by .epresentatives of 
the following organizations: 

Bureau of Plant Industries (131)
 
Bureau of' Agriculture Fxtensions (BAl.)
 
('entral Bank Department of Rural Banks and Savings and Loan Associations
 
(Cli-)RISLA)
 
Philippine Niitlal Bank (PNB)
t 
Agricultural ('redit Administration (ACA) 

l)evelopment Bank of the Philippines (DBP) 
Rural Bank Association of' the lhilippines (RIAP) 
National (;rains Administration (NGA) 
Philippine Association of Feed Millers, Inc. (PAFMI) 
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U.S. Agency for International Development (USAID)
 
Agricultural Pesticide Institute of the Philippines (APIP)

Fertilizer Industry Authority (FIA)
 
Department 
of Local Government Land Community Development (DLGCD) 
Bureau of Cooper atives
 
Bureau of Soils (B.S.)
 
Bureau of Agricultural Economics (BAEcon)
 
Central Bank-Land Bank (CB-LB)
 
Department of Agrarian Reform (DAR)

University of the Philippines at Los Banos-College of Agriculture (UPLB-CA)
 
National Media Production Center (NMPC)
 
Rural Broadcasters' Council (RBC)
 
representatik es from the private sector
 

At local levels, the National Management Committee operated through
Regional Coordinators. Provincial Action Committees, and Municipal Action 
Teams as shown in Figure 5 -I
 

At 
 the municipal level, the program consisted essentially of six steps: 

I. communication and organization 
2. loan application.; 
3. budgeting and releases 
4. payment to dealer 
5. reporting 
6. loan collection. 

Communication. Production technicians encouraged grain farmers to par
ticipate in the Maisan program and provided local credit courses with a list of 
qualitied farmer-cooperators] willing to participate in the program. Farmerslacking tangible collaferal were organized into mutual liability groups (seldas).
Eligible farmers and members of"seldas were recommended to RB/PNB/ACA for
 
loans available 
under the Nlaisan program's supervised credit scheme. 

Loan Application. The farimer-cooperalor, with the assistance of the local
production techlician, cornplCted a loan form for stubmission to the RB/PNB/
ACA. Loan privileges were also granted farnmer groups and associations in which 
one farmer-niember cosignled for another. 

Budgeting and Release. The maximum loan under the supervised credit 
scheme was 500 pesos per liectare for corn ard sorghum land and 650 pesos per
hectare for soybeans. The loan budgeted as fOllows: 

I. for the prescribed amount of fertilizer, pesticides, seed, and other inputs as 
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1 NATIONAL MANAGEMENT COMMITTEE 

Regional Coordinators (11) 

Provincal Action Committees (41 ) 

IF Municipal Action Team (5,000) 

Farmer Cooperators (230,000)0 I 

Municipal Action Team Members: Provincial Action Committee Members: 
Chairman: Mayor Chairman: Provincial Governor 
Cochairman: Production Vice Chairman: Provincial Program 

Technician Officer 
RB/PNB (Precinct) Captain Provincial Heads of: BPI, BAEcon, 

ACA, PNB, CB-DRBSLA, REAP, 
DBP, NGA, DLGCD, BS, BAE, 
DAR, and State Police 

Source: National Food and Agriculture Council. 
Figure 5E-1. National Food and Agriculture Council: Organizational Structure 
for Implementation of Masaganang Maisan 

determined by the production technicians, 300 pesos per hectare for corn and 
400 pesos per hectare for soybeans, issued in the form of purchase orders 

2. 	for the cost of seeds and the cost of labor for planting, spraying, and so forth, 
200 pesos per hectare for corn and sorghum and 250 pesos per hectare for 
soybeans, issued in cash. 

If the farmer was a member of a registered cooperative, the participating rural 
bank of the IPhilippine National Bank branch would deduct 5 percent of the 
farmer's total loan alouit and credit the deduction to the account of the co
operative. All loans matured in six months and carried an interest rate of I per
cent per tionth. 

Upon arrival of the loan, PNB/RB/ACA branch would issue a booklet of 
serial-n umbered purchase orders, or chits, to the local production technician for 
fertilizers, pesticides, and herbicides. (Seeds were usually obtained from local 
certified seed growers by barter or for cash). The production technician vali
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dated the chit when he and the farmer agreed a given input was to be applied. A 
chit was good for only fifteen days, so the farmer had to draw the input from 
tile appropriate dealer within tileallotted time. Tile dealer, tilePNB/RB/ACA 
branch, and the production technic.ian got a portion of tie chit when tie farmer 
drew his supplies. The dealer delivered the inputs to the farmer upon presenla
tion of a validated chit. 

Payment to Dealer. Tle dealer summarized the purchase orders filled during 
each week. Every Friday morning, the dealer submitted the weekly summary 
with supporting chits to the PNB/RB/ACA for payment out of the account 
established for the farmer -borrower. Chits were retained and filed by PNB/RB/ 
ACA for audit and verification. 

Reporting Procedures. I)NB/RB/ACA submitted monthly reports to their 
head offices. Tie provincial program officers received monthly reports from 
their local production technicians, aggregated them, and forwarded them to the 
National Management Committee. The reports irclulded hectarage covered, farm
ers affected, and yields attained at harvest. 

Loan Collection. Farirers were allowed considerable flexibility in repaying 
their loans. The methods available to them were: 

1.direct cash payrent 
2. 	payment in kind thiough N(;A's authorized warehouse or a designated stor

age facility 
3. 	 payment in kind directly to lending institutions 
4. 	 payment through a ruarketing agreement between the lending intitution and 

the farrrer-borrower. 

Critical to tire involvement of small farmers in the Maisan program were the 
local efforts of prodncrion technicians. To encourage them to enroll farmers in 
the prograrm, technicians were granitetl a rriortlhlv ')onts of five pesos for work
ing in the prograro, a six-peso bornrs for assistinlg a fhrmier in iht:iing :n1''an., a 
olle-peso botlus lrf)ollleach 	 aidper r farm11er supervised, a three-peso bolrms 
per nionti for each tarmier who repaid iris loarrs. Abhout 25 percertr of all tech
nicians were provrided with riotorcycles and a twenty-five peso allhowance for 
gasoline. 

Initial Results 
Tine Maisan progani had reached riany farmers and introduced nrodern tech

nology in manry areas. By tire end of November, much of the area targeted under 
the program ad been reached. Tables 51F-6. 51-7, arid 5 F-8 show sonic prelirn
inary results for while corn as of 30 Noveniber 1974. 
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Table 5E-6. National Food and Agriculture Council: Planting Target Areas 

from March to 30 November 1974 in Relation to Annual Targets 

Target Target Target to 
Area from Area for Total Date as 
Alarch-31 30 No- Target Total Against 
October 'emher Area Annual Annual 

Rank 1974 1974 to Date Target Target 
Order Province (hectares) (hectares) (hectares) (hectares) (percent) 

I Davao del Stir 30,000 30,000 30,000 100 
2 Agusan del Sur 20,000 20,000 20,000 10( 
3 Capiz 1,000 - I ,;') 1,000 100 
4 Davao Norte 38,000 2,000 40,000 40,0(10 100 
5 Parnpanga 925 75 I,000 1.000 100 
6 l)avao Oriental 18,860 740 19,60(0 20,000 98 
7 Lanao del Norte 21,500 1,000 22,500 23,000 98 
8 l)avao City 9,225 500 9,725 10,000 97 
9 Zamboanga del Sor 31,000 1,810 32,810 35,000 94 

10 Bukidnon 60,250 5,375 65,625 70,000 94 
11 Sultan Kudarat 7,700 800 8,500 9,0(10 94 
12 Souith (otabato 39,905 6,390 46,295 50,000 93 
13 Misainis Occidental 10,000 1,0(10 11,000 12,000 92 
14 Negros Oriental 28,600 3,600 32,200 35,000 92 
15 Misamis Oriental 15,470 2,975 18,445 20,000 92 
16 (Cebu 8,000 1,000 9,000 10,00 90 
17 Negros Occidental 4,000 500 ,1) 5,00( 90 
18 North Cotabato 20,700 3,700 24,400 27,000 90 
19 Boltol 4,400 - 4,400 5,000 88 
20 Zamboanga dcl Norte 18,9(10 3,10O0 22,000 25,0(10 88 
21 Mlaguindanao 6,925 1.335 8,280 10,000 83 
22 Masbate 8.100 8,100 10,000 81 
23 Samar 6.500 3,00 9,500 12,000 79 
24 Leyte 10,110 945 11,055 14,251 78 
25 Isabela 7,000 500 7,500 10,01 75 

Total 427,070 40,365 467,435 504,250 93 

Source: National Food and Agriculture Council. 

Problem Areas 

In general, the constraints impeding the progress of the program were tile 
following: 

1. Based on existing costs, yields, and governtnettt-sutpport prices, corn appeared 

to be at best margiinally profitable to farmers. Many farmers had difficulty 

repaying loans on lime, and participating financial institutions were con

cerned. 
2. Although good IIYVs had belen developed in Iile Philippines, they had rint 

been prodttcel in sufficient quanltity. In addition, certified seed growers , .'re 

few beca use the seed market was not deemed profitable' most farmers habit

ttally used a portion of' their harvests for subsequetIt plantitig. 
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Table 5E-7. National Food and Agriculture Council Planting Performance 
From March to 30 November 1974 

White Corn 

Cinmulatit'e Irea Plan ted fron Ctam 
March-30 Aoreinher 1974 latire
 

Rank 
. . 

Without 
. . 

With 
. . 
Total 

Target 
to date 

Percent 
of .lecon. 

Order Province Credit Credit (he-ctares) (hectares) plishment 

I 
2 
3 
4 
5 

Maguindanao 
Misamis Occidental 
Bolihol 
Negros Occidental 
North Cotabato 

13.351 
8,750 
5,128 
3,885 

15,17(0 

3,760 
13,454 
3,684 
4,906 

30,386 

17,111 
22,204 

8.812 
8,791 

45,556 

8,280 
11,000 
4,40i( 
4,500)) 

24,400 

207 
202 
2100 
195 
187 

6 lsabcla 8,763 5,27) 14,033 7.510 187 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

South Cotahato 
DIavao Oriental 
I)avao City 
Zatnhoantga dcl Sur 
L.ital dl Norte 
(ebu 
I)avao dl Stir 
Misanis Oriental 
Zanthaanta dcl Norte 
Mlasbate 

24,325 
17,515 
4,496 

10,850) 
19,367 
2,760 

20,934 
4,712 

14,989 
5,649 

46.447 
10,123 
5,987 

24,185 
3,660 
5,986 
7,195 

11.858 
2,988 

494 

7),772 
27.638 
11,483 
34.935 
23.217 
8.746 

28,129 
16.5711 
17.977 
6,143 

46,295 
19,600 
9,725 

32.810 
22,5)))) 

t))0 
30,1)0) 
18,445 
22,)0)0) 

8,1011 

153 
141 
11)8 
1(16 
112 
97 
94 
90 
82 
76 

17 
18 
19 
20 
21 
22 
23 
24 
25 

Sultan Kudaret 
Negros Oriental 
Sanmar 
Leyte 
Bttkidnott 
PaInpainga 
)avao del Norte 

Agusan del Stir 
Capiz 

1,878 
13,835 

2,117 
3.639 

22,824 
444 

11,416 
5,356 

4,526 
7,668 
3,932 
3,456 

18.136 
16() 

11.959 
618 

I 

6.404 
21,513 
(,)49) 
7,195 

40,960 
614 

23,375 
5.974 

1 

8,500)) 
32,200( 

9,501 
1,1)55 

65,625 
1,0)01 

40,))))) 
20,1(100 

I ,0)0 

75 
67 
64 
64 
62 
60 
58 
30 

Total 242,153 230,739 472,892 467.435 101 

Less than 1 percent. 

Source: National Fo d and Agriculture Council. 

3. 	 The cost of fertilizer 11d pesticides increased production costs tremendously. 
4. 	 Only 857 Jlrod cItiOtl tech nicians were available to advise the farmers and 

supervise their loans. 
5. 	Major corn-producig areas lacked storage artd milling facilities. 
6. 	 Newspapers published scallered complaiits from farmers about alleged -con

nivance" among rural banks, production technicians, and input dealers. In
variably, the complaints charged that in some towns, farmers were being 
forced to buy excessive amnounts of chemicals in order to receive fertilizer 
loans due them. Even so, newspaper stories reported that some corn farmers 
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Table 5E-8. National Food and Agriculture Council: Production Perfor
mance from March to 30 November 1974 

Rank 
Order Province 

I South Cotabato 
2 Davao City 
3 North Cotabato 
4 Lanao del Norte 
5 Sultan Kudatel 
6 Blohol 
7 Bukidnon 
8 Pampana 
9 Davao Oriental 

10 Maguindanao 
11 Davao del Norte 
12 Misainis Occidental 
13 Saoiar 
14 Negros Occidental 
15 Zamboanga del Norte 
16 Misainis Oriental 
17 Zaoiboanga del Stir 
18 )avao Sur 
19 Leyte 
20 Negro.i Oriental 
21 Agusan del Stir 
22 Ccut 
23 Isabela 
24 Masbate 
25 Capiz 

'otal 

Vhite Corn 

Total Total Area 
Production larvested A ierage Yield 
(50 kgin/sack) {hlectares) (sacks/lhectare) 

2,140,710 48.933 44 
330,874 8,089 41 
359,347 9,480 38 
540,264 16,195 33 
110,754 3,321 33 
82,583 2,653 31 

545,430 18,126 30 
5,632 195 29 

731,597 26,573 28 
366,089 12,922 28 
235,163 8,420 28 
271.913 9,605 28 
87,420 3.415 26 
83,821 3,249 26 

403,775 15,608 26 
272,238 10,670 26 
656,394 25,014 26 
720,586 28,679 25 

76,165 3,192 24 
494,328 22,940 22 

22,390 1,008 22 
38,214 1,912 20 

146.841 7,312 20 
75,983 4,394 17 

- -

8,798,511 291,905 30 

Source: National Food and Agriculture Council. 

were selling their subsidized fertilizer allocations to sugar farmers and profit
ing from the two-tiered fertilizer pricing structure. 

Mr. Panganiban wondered what program of action he should design to over
come these constraints. 

As one examines the Southeast Asian corn system and the problems and chal
lenges facing Thailand, Indonesia, and the Philippines-each with a different 
approach to tackling its corn system-there emerge a number of changemakers in 
each country that are potential leadership models for other parts of the world 
corn system. These are discussed in Chapter 6 of this book. 



414 Agribusiness Management for Developing Countries 

NOTES 

I. In order to qualify, farmers had to be: 
* engaged in corn or feedgrain production
 

w
willing to contract their crop to the National Grains Authority or approved
feed millers and avail thtemselves of loans from PNB/RB/ACA 

* located where service facilities such as warehouses and financing institu. 
tions were located or accessible. 



* Chapter 6 

Summary and Conclusions:
 
The Changemakers
 

Throughout this discussion of the Southeast Asian corn system as 
represented by the Indonesian, Japanese, Philippine, and Thai corn 
economies, we have stressed the need to take a commodity-system

approach to identify the problems of both the commercial and noncommercial 
participants in these systems. As noted in the first chapter, the term agribusiness
includes all participants in the system, large and small, from farm input suppliers 
to the ultimate consumers of food and fiber products. It is important that the 
reader not be confused by well-meaning writers who inadvertently distort the 
concept of agribusiness (perhaps because it has the word business in it). 1 The 
distortion takes the form of equating agribusiness with large-scale entities that 
wish to control the food system of both the developed and developing world 
rather than equating agribusiness with its descriptive form of analyzing an inter
dependent, interrelated food and fiber system at any stage of development and 
in any form of governmental, economic, political, or social environment. An 
agribusiness-commodity-systeiis approach is a "perception" of a problem in its 
broadest setting.2 low else can one help small and subsistent producers or im
poverished consumers unless one rNlates their position or lack of position to the 
total food system? How else can public and private decisionmakers help these 
largely ignored groups to produce more, participate in the food system, and be 
more equitably rewarded? 

As noted at the beginning of this book and in our previous book, 3 the agri
business system exists for the ultimate purpose of satisfying the food and fiber 
needs of the consumer-given the political, economic, and social priorities of the 
government. It has three levels of operation. The first involves the total macro
environment and public policy. We note that the government is not only a 
regulator and a facilitator of the agribusiness conmodity system, but is also a 
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Figure 6-1. Major Participants in the Southeast Asian Corn System
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direct participant and joint-venture partner in many of the functions performed 
by the system. The second level involves the special commodity system itself in 
relation to its macroenvironment; the commodity system is described in great 
detail-its functions, its participants, and its coordinating arrangements, all of 
which are related to the ultimate purposes of the system. The third is the level of 
the firn or farm, in which management operations of individual participants are 
discussed in terms of specific needs of specific firms as noted by the case analy
ses at the end of each chapter. The needs of the individual firm or farm are 
stated not only in terms of productivity, efficiency, and profitability, but also 
in terms of national priorities such as greater utilization of landless labor, more 
participation of the small farmer, greater income, land, and other resource 
distribution. 

Given these three levels of operation and changing national governmental 
priorities, what specific changelnakers emerge from this study to enable private 
and public managers in the corn systems of Indonesia. Jap:rn, the Phillipines, and 
Thailand to be more responsive to opportunities to develop their corn systems
bearing in mind the national priorities of each and the fact that corn is a hiuman 
food in the Philippines and Indonesia and an export anima!-feed crop and local 
feed and food crop in Thailand? 4 Before highlighting the specific clangenlakers 
that emerge from this study and other studies, let us keep in mind the major 
participants in the Southeast Asian corn system shown in Figure 6-1. Although 
there is much concentration at decision points in the system, many competitive 
entities are involved in its improvement-albeit with their own specific self
interests- as noted in this analysis of the changemakers. 

A MULTINATIONAL FARM COOPERATIVE'S 
APPROACH TO THE CORN SYSTEM 

The Zen-Noh Cooperative was the first case to be studied in the book because 
this changemaker represents many of the problems and opportunities of the 
Southeast Asian corn system. Most of the international trarde in corn is for 
animal feed rather than luinan consumption. In this sense, both the producer 
and user of corn is a farmer. He produces feed corn in an export country, such as 
the United States or Thailand, and sells tile corn to an importer in a feed-deficit 
country, such as Japan, where it is purchased by a feed manufacturer. The Zen-
Nob Cooperative represents five million farner-cooperative members as it per
forms its selling and procurement functions amounting to over S16 billion a year. 

Zen-Noh performs these ftinctions in a niacro-food-policy environment that 
affects its operations and those of all the clangeliakers. This food-policy envi
ronment encompasses the following concerns: 

I. 	 cost of food to local constuLlers, given the inflation and the potential 
recession facing many countries 
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2. 	 nutritional needs and safety standards of consumers as noted in Appendix 
B of this chapter 

3. 	 food policy and its relation to the foreign policy of each country 
4. 	 balance of payments requirements 
5. 	 national security 
6. 	 economic development 
7. 	 human welfare-food availability for the poor 
8. 	 ecology 
9. 	 price stability for producers and consumers 

10. market system and other incentives 
11. social style of life. 

Zen-Noh's response to many of these food-policy concerns arises from the 
Japanese perspective. Although it represents the Japanese farmer, the coopera
tive feels that it has a responsibility to supply all kinds of food to the Japanese 
consumer at a stable and reasonable price, and it has integrated forward into the 
retail distribution of food. Zen-Noh believes that it must work closely with pro
ducers of other countries so that farmers in general have a greater voice in the 
total world food system. It believes strongly in coop-to-coop trade, although it 
also trades with multinational firms of many countries. 

One of Zen-Noli's long-term objectives is to develop an international agribusi
ness cooperative center for the mutual benefit of all farmers. It already has 
established relations with cooperatives in developing countries such as Thailand, 
Brazil, Indonesia, and Argentina. In some cases, this help is in the form of 
technical assistance, and in other cases, in the form of direct loans and invest
ment. It also has been asked to help such countries as North Vietnam, and it 
hopes to work more closely with the People's Republic of China now that rela
tions between the two countries have improved. It is true that this aid is partly 
motivated by Japanese farmers' need for imported feedgrains (as noted in the 
case, they represent 40 percent of the Japanese feed manufacturing market). 
Nonetheless, much of its aid and joint-venture operations also develop the local 
grain and feed economies of the countries it helps. It has close working, relations 
with cooperatives in developed countries, such as the United States, Canada, and 
Australia, too. Zen-Noh gets more effective acceptance by producers because it 
is a cooperative and will continue to be both a specific transfer agent in 
economic-development activities in developing countries and a potential leader 
in a global farmer-cooperative network. 

Zen-Noh also represents the Japanese government's interest in improving its 
balance of payments with its trading nations in Southeast Asia, as well as with 
the developed countries of North America. In Japan, as in Europe, the private, 
cooperative, and public sectors work more in tandem than in the United States. 
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They have learned that the varied public-policy food objectives of their nations 
and the conflicts that sometimes surround then respond better to collaborative 
and cooperative attivities than to the confrontation that sometimes exists among 
the cooperative, proprietary-corporation, and public decisionmakers in the 
United States. 

Being a farmers' cooperative of an importing nation does not rule out con
flict, however, in working with developing and developed country farmer 
cooperatives. The problem of transfer price is critical. The importing farmers' 
cooperative wants as low a price as possible and the exporting farmers' coopera
tive wants as high a price as possible. Aln international cooperative's only advan
tages lie in its ability to inove the crop from onte cooperative to another in a 
tiore efficient manner than could another entity, such as a multinational corpo
ration (a difficult task iindeed), and its ability to recognize more clearly the 
longer term needs of both "producing'" fariers" cooperatives and "buying" 
farmers' cooperatives. In this latter connlectioni, Ill adjustmiient for extremes in 
price volatility for both tle buying and selling cooperative over time may be 
possible. Naturally, the presence of" an impartial price-reporting reference point
such as the Chicago Board of Trade futures quotations is critical in evaluating 
the stiLcess and the mutual benefit of coop-to-coop trading. 

The sensitivity of leaders of farmer cooperatives in one coutry to the needs 
of farmers in other cottries is greater than that of leaders of other types of 
institutions. Zen-Nob represents this attitude well in tie world corn system. 
Similarly. U.S. cooperatives have a long history of helping their fellow farmers 
in the developing world through the granting of financial and technical help, 
such as in the case of tile establishmnent ot ait Indian cooperative fertilizer firm. 
U.S. farmer cooperatives, through the joint efforts of tie USI)A Farmer Cooper
ative Service and joint cooperative organizational extension) services. also have 
provided aid to fartuers in developing coon tries. 

Some 20 percent of the world's population belongs to oie or tmore farmers' 
cooperatives and membership is growing. They can become a inore important, 
if not tile most important, institution ill a developing country food system, since 
a cooperative canl reach the small farmer and landless laborer and enable both to 
become iore integral parts of their commillodity systeills anld be rewarded more 
equitably ini the process. (Further evideice of the importance of farmer coopera
tives is ,oted i the Aiiand dairy case discussed in Appendix C of this chapter.) 

In the loiig ruin, developing naliols leed institutions upon which to build 
their agribusiness coiiinodity systemils. Farieis' cooperatives are one of the most 
iiportant elemnets ini the devehlipmnent of a coininodity system that includes 
small-scale farners aiid lalidless laborers. Farmers as principal marketers and 
users of corn leed to be represcinted in the broad global trade arena. Zen-Nob 
anrd it, potential inlernatiotnal agribusiiess cooperative cemiter are one way for the 
coirn farmers of the world to achieve this representation. 
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A JAPANESE MULTINATIONAL FIRM'S
 
APPROACH TO THE CORN SYSTEM
 

As in the case of Zen-Nob, Japanes_ :'tltinational proprietary corporations are 
most interested in their importing role in the Japanese corn system. These firms 
also play a significant role in the Japanese mixed-feed industry. They work 
closely with the Japanese government in carrying out the government's priorities 
in its total food-policy setting, as noted above. They add diiensions over and 
above Zen-Noh's activi'ies. In the Mitsubishi Corporation case in Chapter 3, we 
rioted the direct entrarce of Japanese firms into the U.S. grain economy: many 
of the facilities of the Cook Grain Company were purchased by Japamese multi
national firms when Cook got into financial difficulty. These firms now add to 
the competitive environment in the U.S. grain and grain processing industry--and 
add one more link to a better coordinated world corn system. They are strong 
firms and powerful ones, but as John Kenneth Galbraith states: 

The exercise of power is not a matter of choice but of necessity. It is true 
of' the intultinational corporation, and it is wholly and equally true of the 
large national corporation ..... ultinational intrusion by the corporations 
of one country also ftorces reciprocal actions 1y those intruded upon .... 
The only reasonabhle defense of the nultinational corporation is now the 
truth. That it has poVCr must be conceidCd. lhe only desirable deferse is 
to hold that stich exercise of power is inevitahle aild, if sibiect to proper 
guidance and restraint, socially uiseftul. 5 

Similarly, Dr. Radha Sinha states: 

It is not argued here that inultinat ionals have no ,ole in the agricultural 
developnlent of developing countries. If harnessed properly, they can play 
a significant part utit such harnessing is not going to be easy and certainly 
not within the meins of ne otr a few developing countries. Some kind of 
international control, regulation and policing may be neeIed. 6 

Another creative activity of the .Japanese tmltinational firm is the develop
mient ofmiboth atn external and intermal market system. ;evidenced in the C. Itoh 
case in Chapter 3. This case indicates how the Japamese-Thailand Corn Agree
ment. existing since 1961, can provide mlinttality of interest for both tie Thai 
corn system and tite Japanese f;'ed industry. The existetice of" the agreement 
and an assured market access for ThMailaId during a period ,fglobal corn strphus 
-provided a iarket incentive that led a more than threefoldto expansion of 
Thai corn prodtction diring the 101 1-78 period (witlh all occasional decline dm. 
to mnusually adverse \eatlher cotlditionts). Not ontly was productionl increased 
btut also, because the ageenet was lied to the price of the rnearest trading 
mionth for corn on the Chicago Board of Trade, price discovery in ferins of pub
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lished and broadcast price was more readily available to pi,-ducers. Price dis
covery, price trends, and a guaranteed market led to more formal marketing 
arrangements at the farmer level and encouraged storage construction and the 
holding back of crops at harvest time to avoid gluts. 

The agreement, tied to the U.S. Chicago Board of Trade corn futures market, 
enabled the U.S. price-support program, which provides the underpinning of 
price for U.S. corn farmers, to also provide the Thai farmers with the same price
level support. This is noted in Figure 6-2. which depicts the U.S. price-support 
level, the U.S. market price, and international corn prices. Until 1072, the U.S. 
crop surplus and the U.S. price-support program provided the underpinning of 
not only the Thai-Japanese Corn Agreement but also of the world corn price in 
general. This same agreement also had provisions for adjusting price if and when 
unusual conditions occurred in the United States, such as a dock strike, price 
controls, an embargo, and so forth. These contingency plans are highly unusual 
in a commodity agreemient and have provided enough flexibility to maintain 
mutuality ( f interest of the two countries over the past seventeen years during 
unusual changes in the local and global corn coinimodity system. This agreement 
has much to offer, not only as an example of' how assured markets help the 
development of a local corn economy, l)ut also as a model for other potential 
international commodity agreements. 

The Thai-Japanese Corn Agreement is also partially respoisible for the fact 
that Thailand's corn producers are Able to produce If, percent of the Thai grain 
production onil 13 percent of the grain land because of tile incentives of an 
aSSul r( arket and a quoted futures price.' These same provisions further pro
vide a price quotation against which to nieasure tie coipetitive position of Thai 
farmers versus U.S., Indonesian, and Philippine corn farmers (see Tal,les 6-I and 
6-2 and note the wide range of production costs both within and between 
countries). 

Finally, the C. Itoh case and its description of the Thai-Japanese Corn Agree
men t provide one other provision critical to the development of both an efficient 
internal ani external corn miarket structure: third-party enforcers of the con
tract. In the case of Japan, it is not only the authority and encouragement of the 
Japanese governent that is important to the annual contract: the Japanese 
Feed Trade Association helps to negotiate and enforce it. Similarly, the Board of 
Trade of' Thailand polices the coitract, permits only a 5 percent share of export 
volume to any one exporter, and severely penali/es any breach of the contract 
by an exporter. In essence, the contract is flexible, enforceable, and related to an 
equitable imarket reference point, all of which enables incentives to reach back 
to the simall-scale producers iii Thailand and provide enough assurances to enable 
them to plan and build a viable local and export corn systelni. It stands as ail 
excellent example for otmer developing-developed comiiodity-systeim interfaces. 

Another approach that has proven beneficial is that of the Mitsui (Mitsugoro) 
project in Indonesia. In this case, over $5 inillion has been spent in developing 
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Figure 6-2 continued 

undeveloped lands ill a sparsely settled area of Indonesia. There were many 

technical difficulties: nuch sisniderstanding resulted when sonic producers 

blanied the project for introducing an outbreak of a downy nildew corn blight 

in 1973-74: and the large-scale nature of the project seemed to be a threat. In 

spite of this. technology transfer has taken place, employment has increased. 
a town ha; been created, and Iroposals for an orderly transfer of the project 

to a cooperative of small-scale producers have been made in recent studies.' The 

Booker Mc('onnell changemaker example at the end of this chapter starts with 

the small-scale producer as a major participant at the initial phase of the project. 

We bh,li've that including ithe small-scale producer at the start of a project is 

essential for any de ,cl,pitent aclivity. The Nilsugoro project would have bene

fited from the Booker McConnell approach. 
It sutnIar .Jlapanese Multinational firms are providing three valuable inputs 

;ito the world corn systen: (I) backward integration into U.S. and other 

developed countries supplies: (2) contractual coordination that leads to eco

nonlic developlent in the developing countries: and (3) direct investnient in 

projects in developing countries and methods to transfer those projects to local 

ownership. 
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Table 6-1. Competitive Positions of Major and Potential Suppliers of Corn 
to Japan: 1974 

Costs of Producing Foodgrains, Feed-

United 
States Indonesia Philippines Thailand 

Yield assumption (metric tons/per
hectare)b 5.4 1.22 .84 2.26 

Production costs (U.S. dollars 
per hectare)C 422.12 25.96 38.00 165.11 

Farm cost per metric ton (U.S.
dollars) 78.17 21.27 45.23 73.05 

Farmi price per metric ton (U.S.
dollars)d 

Wholesale price per metric ton 
123.23 54.52 96.65 90.27 

(U.S. dollars)e 133.09 81.78 115.01 125.00 
F.o.b. premiunm over wholesale 

price f per ton (U.S. dollars) 
Export price per tong 
Ocean freight per tonh . 
C&F Japanese port, per ton i 

6.41 
139.50 

10.00 
149.50 

24.53 
106.31 
26.00 

132.31 

23.20 
1 3 8 .2 0 a 

-
-

9.73 
134.73 

14.77 
149.50 

aRetail price. 
b USDA, Agricultural Statistics. 1976. 
cUnited States: 'conomic Resear,h Service. USDA. 
grains, Oilseeds, and Cotton, 1974-1976. Land and management costs from Costs of Pro.ducing Selected Crops in the United States- 1975. 1976. and Projections for 1977,
Committee on Agriculture and Forestry, U.S. Senate. Indonesia: SFARCA, The Indonesian
Corn Commodity System, p. 25. Figures for Java and Madura only. Philippines: SIARCA,
reporting figures in The Philippine Agricultural Situation, June 1975. published by theBureau of Agricultural Economics, Philippine Department of Agriculture. Thailand;
SEARCA, 77e Thailand Cor'i Conunodity System, Ch. 3, Table 3.7.
 
dUnited States: USI)A, Statistical Reportin, Scrrice. Indonesia: SEARCA, The Indonesian
Corn Conioodity,Sistem. p. 25. Philippines: SEARCA, Btased on The Philippine Agri.

cultural Situation. June 1975, published by the Bureau of Agricultural Economics, Philip
pine Department of Agriculture. Thailand: Estimate, based on S-ARCA estimate of farm
price 67 percent of export price. 
eBased on USDA and SEARCA estimates of wholesale margins, as follows: United States:8 percent of farm price; Indonesia: 50( percent of farn price; Philippines: 19 percent of farm 
price; Thailand: 39 percent of farin price. 
fDifference between wholesale price and export price. 
gUnited States: cif price in Japan less $10 per ton ocean freight. Thailand: Based onSEARCA estimated export price as 195 percent of farm prices. Philippines: Based onSEARCA estimated retail price as 143 percent of farm price. Thailand: Average of monthly
figures reported in the Monthly Bulletin of the flank of T[hailand. 
"United States: UNICOOP Japan, Ltd. Indonesia: Mitsui & Co., Ltd. Thailand: UNICOOP 
Japan, Ltd. 
1U.S. and Thailand: 1974 average, based on figures of Ministry of Finance, government of 
Japan. Indonesia: Sum of export price and ocean freight. 
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A U.S. MULTINATIONAL FIRM'S APPROACH 
TO THE CORN SYSTEM 

The U.S. corn system has 24 percent of the world's corn acreage, about 45 per

cent of the world's corn production, and over 70 percent of the world's corn 

exports. The overwhelming presence of the United States in the world corn 

system means that what happens internally in the United States to our price 

policy, export policy, dollar value, or feed consuniption has an immediate il

pact on that part of the world's corn system that does not insulate itself from 

th world market. U.S. multinationals have two strengths to offer the developing 

world-the ability to provide technological transference in an appropriate corn 

technology that fits local needs and the ability to relate that new corn system 

to the world market. 

The two exam ples that stand out in this study are the Raflian Maize Products 

Company an( the Early and Daniel Company. In the case of Raflian Maize, 

CPC International has a joint interest in a company in Pakistan. The local 

government extension service had been unable to iniprove the corn system and 

encouraged Raflian to take on the task. With the help of the previous govern

mental extension director. Raflman was able to improve the corn technology of 

many farmers by providing a local market, guaranteeing a minimum price for 

corn (even before it was planted), and providing credit, seed, fertilizer, and 

storage. In many cases, the new varieties of corn provided two crops where only 

one had been grown previously. Rlafian also provided a grading system where 

none existed before. The processing industry provided local oil and starch 

products, which had beel previously imported. Critics of this project were con

cerned that part of the increased local corn production was being utilized for 

industrial rather than food purposes and that a stable food supply was being 

diverted away from on-farm consuniption. At the same time, the government 

was so pleased with the success of the program that it asked Raflhan to develop 

a seed program for sorghmls, even though this was not the company's major 

commodity activity. Raflian provided a corn structure and a corn support sys

tem where none existed before and improved the productivity of corn produc

tion for its suppliers and for other small corn producers who now had tile new 

seeds available to them. 
The Early ;, ' Daniel case analysis was inclded in the book as an excellent 

example of a uomestic exporting grain firm developing a whole range of pro

curement arrangemuents that enabled U.S. corn farmers to sell their corn over a 

crop year at their convenience. This farmer decision-flexibility and broad farmer 

access to overseas markets are coordinating activities that are tlseftl and transfer

able to both developed and developing corn econonies. 

U.S. corn entities have also become more aware of small-scale farn operation 

in the United States as well as overseas. It is difficult to be convincing about 

helping the small farmer overseas without developing similar techniques in the 



Table 6-2. Range of Corn Production Costs Per Planted Hectare and Per Kilo, by Cost Item, United States, Indonesia, thePhilippines, and Thailand: 1975 (U.S. dollars per hectare; U.S. dollars per metric ton) o) 

United Statesa Indonesiac Philippines 

Cost Iten Low Java and OutsideMean High Thailandb 
Madura Java Lowd Highe 

Variable 224.60 225.29 274.00 111.83 22.16 5.87 24.67 156.73Seed 23.49 22.97 20.30 4.33 2.64 1.89Fertilizer 4.9396.73 94.28 123.25 3 .2 0 f 6.20 .05 50.33Lime 2.10 1.98 4.92 - -Chemicals 29.96 28.78 32.65  .05 .09 20.00Custom operations 10.25 11.66 1 8 .3 8 g 2 4 . 2 5 h 4.941 2.17JLabor .9.29 21.17 26.75 66.53 8.33 1.67 64.80Fuel and lubrication 11.49 14.13 16.13  - - -Repairs 12.89 13.73 16.18 ....Drying 9.90 8.27 5.83 1 1.10 k - - 16.67 Cb
Miscellaneous - .05  2.42 -Interest 8.50 8.27 9.61 - -Machinery ownership cost 52.61 56.24 56.51 -

Replacement 33.37 35.27 35.87 -Interest 15.36 16.43 16.94 - _Tax and insurance 
3.88 4.54 4.20  -

General farm overhead' 21.09 20.72 18.18 1.26 2.36 2.05 8.20 13.07 
Management 38.73 36.46 28.21 14.78 - -
Total, excluding land 337.03 338.71 376.90  - -Land allocationm 152.28 133.87 64.44 32.81 1.76 1.89 20.00 
Total, including land 489.31 472.58 441.34 160.68 26.28 9.81 32.87 189.80 
Yield (metric tons per hectare) 5.77 5.39 3.89 2.34 1.17Production cost per metric ton 84.80 1.3 .6 2.587.68 113.45 67.51 22.46 7.5 54.78 75.92 



aResearch Service, USDA, Costs of ProducingSelected Crops in the United States-]975, and Projection for 1977; pp. 14-15. Prepared for the 

Committee on Agriculture and Forestry, U.S. Senate, Washington, 1977. Per acre figure converted to hectares; 1 hectare equals 2.47 acres.
 
bSEARCA. The Thailand Corn Commziodity System, Ch. 3, Table 3.7 cost figures in baht converted to U.S. dollars at rate of 20.8 baht equals U.S.
 
S1.00.
 
c 1974 Estimates. Source: SEARCA, The Indonesian Corn Conmmodity'System, Ch. 3, p. 25.
 
dFigures for 1973 as reported by Philippine Bureau of Agriculture economics for region I1in June 1975 using traditional methods. Figures were
 

increased by 10 percent annually to arrive at 1975 estimate.
 
ePhil Hi-Bred. Inc.
 

flncludes cost of chemicals.
 

glncludes custom application of crop chemicals, custom harvesting and handling and cost shelling.
 
hUse of machinery for land preparation.
 
.Land preparation cost.
 

JRcntal and animal cost.
 
k use of machinery for shelling and drying. Q) 
IFor Thailand, connotes fixed cost. 

Land allocation cost: United States: Based on prevailing tenure arrangements in 1974, reflecting actual confirmations of cash rent, net share 
rent, and owner operator land allocations using average value of cropland at time of acquisition. Thailand: Includes land rent and land use cost. 
Indonesia: "Other" costs as reported by SEARCA. Philippines: Land rental charges. No breakdown of land cost for "low': estimate. 
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U.S. environment. A typical changemaker illdicatiug the increasing awareness of 
the problem is tile Southern Agricultural Cooperative. Over tile last decade, 
the small-scale black 'armers in the United States were forced to sell ott 7 
million of their 11 million acres oI" I'mllaid because they w.,ere longer econo 

lomic to f Tm.[he Soutbellni 
 Agrictlture Cooperative has collbiiied several 

black farmer coopeiatives ill M ef'fort 1t devlop0 fa'rmu plrojects suitabl!e to simall
scale, land-based griculture and still provide a reasonable stMdard otflivii' f'or 
the black farmer. Similarlv. the U&.S. )epartmert ot' Aricititre is be.inirnr to 
pay lirole attention to the 2 mlrillion- out of, ; total falirmer population o0' 2.7 
million farnriers who have less tha1 a $20,f000 _ross ta.1rll income per year. Much 
of their total tiet income fhorr all souice's (as Iriuch a SO percelt) cons I'rlll 
hill'arm sources. Their mnamtLiniiimr! sm:ill-scalc ',iicultire is important to tire 
social fabric of' tIhe ,Icot y. This new interest ill ,Iill-sc,'lle 'arlliir will also 
rave transf'erabilitv the tiaditionul srnall-scale riulItireto t devehpiug cortll
tries. Sirliharly overseas hIrills are brilging theil experiCice of" stmall-scale arri
culture inl developing contiic., Ito specitic Itrin piojects ill U.S. aerictlture. 

INDIGENOUS CHANGEMAKERS IN INDONESIA,
 
THE PHILIPPINES, AND THAILAND
 

Several types of iauigetaITkers \\ere identified in the appeundixes to Chaplter 5. 
Unfolrtuately. ill each sintatiol sot liiritaltioils to the et'lectiveless of tire 
changemakers wele rioted. Fol examiple. six liiitatiorns were noted to tire 
Philippine Niasagamnuu Maisair (lhoutiffil co )I project. But in spite of" these. 
230.000 farner coopertcrs wer reached arid sotme unusually prodrctike suc
cesses were i tled ill Table 51F-S. with a rarrgc of' tornyl-foull 50-kilo rm sacks 
per hectare at tire top, to a low tf' severneen 50-kilgratml sacks per lect are. The
frustrating aspect otf this irmjo eflftort to chancte tire Philippine coin system is 
that there were rto idenlirtitle co mrrronipalterns o 'uccesstor rt- luctive or
I'lilure. Ill sortie prlewce nlarge vorkerscases, tlre of' a I' inrrbr of' extension 
led to success. il others, just tile opposite. It world appeal thal ltavolble lrd 
and clilirtic conditions, to'ether with access to cledit arid othel wereinputs, 
more imrportarin titai just a "package' approach to coln developmenit ill tire 
Philippiies. 

Agai.n, ii tie cae of tire Phil Ili-Bred Seed ( rpa:rv, tile attempt to work 
vitli new lrd leveloprellit plrjects to responrd to tlne 'ovCeIllierri decrce lhal 

,, major 11111 be resinsible r sl tnppl,'illg hor their enllpihnees ri1d i;ixedoIS Itood 
results, inlly because (d tile lick of experience ol" tIle filis irivolvel. O)ther 
cases, such as tie ('chu( Cor l)rv i\Millirg ColIparY, ind,.icaCted tha3t Wvel-re:rimi 
government prtrs thalt set price (d corriithtire arid the price otlend prod'
tits of cri llmaV inadvrlrteltlly lend to mirajor distortious ill tire corn ecornoitly if 
these prices are tUlrelated to tie re;l market conditions of the ecounory.

Tire Fiast ,la.lva " FProject ofl hIndoresia appeared to have soiue success as a 
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changemaking endeavor primarily because of the coop-to-coop relationship with 
Zen-Noh as noted previously. Finally, the case of Mr. Olimpio Aliliran, selected 
by our collaborators from the Philippines, showed an interesting and encourag
ing response by a small-scale farmer. However, this example is not really relevant 
to the subsistent producers and landless laborers who are less fortunate and have 
a very limited resource base. For this reason, we felt compelled to include a 
changemaker leader in another country and in another commodity system to be 
representative of the indigenous changemakers needed in the developing food 
economies: we were most disappointed that such a leadership model did not 
emerge from this corn study. 

OPERATION FLOOD-A KEY MODEL 
FOR THE FUTURE 

The model indigenous developing country changemaker is the Anand Dairy 
described in Appendix C of this c,.apter. These village milk producers' coopera
tives have 100 to 200 nenbers and represent 50 to 90 percent of the village's 
families. The average family herd is 1.3 cows. About 20 to 30 percent of the 
nmembers are landless laborers, 40 to 60 percent are smallholders, and the 
balance are medium-size producers. This project was the brain child of V. 
Kurien, whose vision was to improve the inilk supply of tile coon try and to help 
those who produced the milk. The instittitlonal approach was unique-with the 
governnient-owned Indian l)Dairy Corporation responsible for both the quality of 
investments and ftor ensuring also that foreign aid in the form of surplus milk 
powder became part of processing and distribution and added resources to the 
project rather than conipeted with it. An independent National Dairy Develop
ment Board was responsible for stimulating the development of local dairy 
cooperatives as independt producers' decisionmaking bodies. 

One must recognize that the milk coimodity system has several unique 
advantages for development. The technology of improving the health and 
productivity of the animal is demonstrated on a daily basis in improved output. 
The producer sees this improved output each day and is immediately rewarded 
for it. The lesson to be learned is that there must be prodlctivity in order to 
provide cash flow for the development process. Also dairying in India competes 
only in a very limited way for other resources, since much cattle feed is roughage, 
grass, and weeds that are unsuitable for human consuption. The cooperative, 
being built from the ground up rather than being superimposed by the govern
ment, also provides real leadership at the grassroots level and real involvement 
by the subsistent producer and landless laborer in the development process. 

We believe this changemaker activity to be a beacon light in an agribusiness
commodity-system approach to development and believe in its transferability 
to other commodity systems both within and outside of India. So successfl has 
this approach been that it is already being applied to the oil seed crops of India. 
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PRIVATE VOLUNTARY ORGANIZATIONS 
AS CHANGEMAKERS 

Another changemaking group that develops novel and creative ways of irnprov 
ing the subsistent producer's position in his food system is private voluntar, 
organizations such as church groups and d velopment groups. Many of thei 
activities encourage the development of grass roots farm cooperatives and loca 
marketing, transportation, and credit societies They become the testing groun
of much of what is new in developnit and rely heavily on local, indigenou
leadership. They seldom get the credit they deserve, as much of their creativit) 
is dtplicated by larger scale, more formal institutions. Their presence and con 
tribution are invaluable. 

LEADING MULTINATIONAL CHANGEMAKERS 

Just as there are leading changemakers at the indigenous and producer level iii 
other commodity systems whose approach may be applicable to the needs of the 
corn system in Southeast Asia, so too ate there unique multinational changernak. 
ers in other systems who are providing a much needed leadership in developing
country food systems. Two such 2hangemnakers are noted in Appendixes D, E, 
and F in this chapter. Tate & Lyle represents the evolution of a sugar firm that 
has moved front reacting defensively to local governmental programs to actively
trying to anticipate changes and provide collaborative leadership with the local 
private and ptblic decisionmakers in the food system. Its goal has been to create 
national companies that are run by local nationals but maintain strong bonds 
with the Tate & Lyle group. The company nust be wanted and must fill a need 
of the developing country. This is not a philanthropic venture. It wants to pro
vide technological and global marketing services to improve the public and 
private firms it serves, either on a joint-venture or service basis and at a profit to 
Tate & Lyle. It wants to have the best expertise in reaching both the commercial 
and small-scale producers in the system and to blend them together in an eco
notnic fashion. 

One of the best exarnples of a similar agribusiness approach is Booker Agricul
tural International itsand Mutnias sugar scheme in Kenya (see Appendix F of 
this chapter). Even its sevetest critics and inadvertent distorters applaud Booker's 
approach in the Muniias project and consider it one of the most important ways 
multinational corporations in agribusiness can make contributions to developing 
food economies. As Susan George states in her book. low the OtherHal/fDies, 
"inanother sense, the success of Mumias is a further argument that mnultina
tional agribusiness must be controlled, for when it is,it has a definite contribu
tion to make . . . .it appears to be an excellent specituen of the contributions 
business could make to development if social goals, not merely profitability, 
were present in the project from the drawing board to the actial operation.'' 9 
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Such is the case of Mumias, which originated with the Kenyan government 
requesting help and input from Booker on the project. Booker carried out a 
pilot project and with the government outlined a program to create a whole 
sugar system involving over 16,000 small-scale producers and 2,500 other 
employees-and do so on a managing agency agreement that compensates the 
company on a production and efficiency basis. The Kenyan government also 
requested that Booker invest 5 percent of the equity in the project. Thus far, 
1978, the project is successful and an outgrowers' company (farmers' coopera
tive) has been created to promote and represent the growers of sugar and to 
provide credit, supplies, and such for its members. In a sense, the Kenyan gov
ernment and Booker have had to take on the responsibility of helping producers 
and workers create their own institutions for development, just as the National 
Dairy Development Board did in the Anand Dairy case. Obviously, there are 
risks to all the parties involved in this project, as well as concerns such as the 
initial land acquisition procedure, appropriate technology, social effects, and 
danger of control of farmer activities. But in each instance, care has been taken 
to preserve and encourage alternatives and choices for the producers and to 
ensure that only part of each farm be used for sugar cane, leaving the outgrower 
free to use the rest of the land as he wishes. Because the government controls the 
prices of sugar and sugar prod ucts and the imports of machinery and related 
needs, the Mumias project is also dependent onl the policies of the government as 
well as the efficiency of Booker's operational, managerial, and marketing skills. 

Booker, as well as Tate & Lyle, are leaders on a "learning curve" on how to 
work with small-scale producers and governments to the mutual benefit of all 
parties concerned. Effective use of these skills should benefit the company, the 
commodity system, the government, the small-scale producer. and the ultimate 
cosumer. As Jonathan Taylor of Booker Agriculture International put it in a talk 
given at Oxford: 

I hope it does not sound unduly Pon pOUS to say that the future trade, 
stability, and perhaps peace of the world depends on satisfying the mini
tral needs and expectations of Tbird World countries and their teeming 
populations, 

1
where
0 

some 10,000 people die every day from malnutrition 
or its results.

INTERNATIONAL CHANGEMAKERS 

In September 1973, President Robert McNamara of the World Bank announced 
the bank's concern with the failure to include the bottom 40 percent of the 
population in the process of economic growth. By 1977, the bank's projects had 
been tailored to reach a target group of small farmers and farm workers of 46.5 
million or approximately 8 percent of the 600 million rural poor. The World 
Bank, as well as other private, cooperative, and public institutions, is also at the 
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beginning of a learning curve on how to reach the rural poor. The decline of U.S
grain surpluses in 1972 (now called reserves) refocused the world's attention or 
the complex world food problem and even more on its interrelated, interde. 
pendent nature. The World Bank provides a global focus so needed in an 
international-commnodity-system approach to these problems.

Similarly, the Agency for International Development of the U.S. State De. 
partment has also developed "new directions." The Foreign Assistance Act of 
1961, as amended in 1975, has two major objectives for helping developing
countries: "(1) increase their capacity to expand and distribute food supplies to 
alleviate hunger and malnutrition, and (2) increase participation of poor people
in 	 the process and benefits of development.' AID is one of the few agencies
with an interest in linking agricultural and general economic development. AID 
could become an institution with a more global economic perspective rather 
than a project-by-project orientation. AID is now in the process of developing 
an excellent global feedback system that will enable it to be a catalyst to change
makers attempting to blend the national nonniarket and national market sys
tems into a global food economy. 

Similarly, the International for Agricultural DevelopmentFund 	 created by
the World Food Conference now has $1,022,000,000 of resources, of which 
$567 million were contributed by developed countries, $435 million by OPEC 
developing countries, and $20 million by other developing countries. The fund's 
resources are to be used to support projects that combine these interrelated 
objectives: 

1. to raise food production, particularly on small farms 
2. 	 to provide employment and additional income for the poor and landless 

farmers 
3. 	to reduce malnutrition by producing among other crops the kind of food that 

the poorest populations normally consume and by improving the food dis
tribution system. 

These objectives require the response of local institutions and local change
makers. We have noted above a few of the changemakers who have been effective 
in the corn and other commodity systems in developing countries. To identify
these institutions and unique individuals is critical to the improvement of the 
corn system or any commodity system." As Wayne Broehl so aptly puts it: 
"Innovation and change infuse the lives inhabitantof 	every of this globe,
whether residing in a modern city of the developed world or in a traditional 
village of a less developed country. The person who takes these innovations 
and makes the idea/projects realities is a change agent, and a benefactor of 

3moment to the world.' 
An agribusiness commodity approach to identifying problems, opportunities,

changemakers, and effective institutions in a Southeast Asian corn system may 
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be a useful device, but who Will get the benefits of a more effective and socially 
responsive corn system? Ultimately this depends on the public policymakers of 
each nation. Sonic authors contend that the "inequality in control over pro
ductive resources is the primary constraint-on food production and on equitable 
distribution.''' 4 This book attempts to indicate how the corn system can be 
more productive-because there must be productivity before one has a product 
to share. Priorities of public and private policyinakers are changing, and the 
rural poor cannot be ignored from tile viewpoint of either productivity or 
htumlanitarianisn. It is our hope that this book provides one way of analyzing the 
complex problems of the Southeast Asian corn system and indicates the type of 
changeniakers who are leaders in responding to the need to improve both the 
effectiveness of their corn systems and the well-being of all participants, espe
cially those who in the past have been neglected or rewarded inequitably. 

NOTES 

1. Two examples of the distortion of the term are the articles by Ernest 
Feder "Agribusiness and the Elimination of Latin America's Rural Proletariat," 
World Development 1977 Vol. No. 5-7, pp. 559-71, Pergamon Press, Great 
Britain, and Radha Sinha, "Agribusiness a Nuisance in Every Respect?" 
"MAZINGIRA" No. 3/4, pp. 16-23, Spring 1977, Pergamon Press, Great 
Britain. 

2. One way of organizing anid evaluating the m any coinplex elements in the 
corn system is through the development of a inodel as set forth in Appendix 6G 
of this chapter. 

3. R.A. Goldherg et al., AgIribusincss ,llnaC'mCntlbr l)ccloping Countries 
-Latin A ierica, Ballinger Publishirng Co., Canbridge, Mass., 1974, pp. 3-4. 

4. Note the nutritional value in Appendix 6B of corn in these countries and 
its value as a cheap source of calories and protein. 

5. John Kenneth Galbraith, "'The Defense of the Multinational Firm," liar
vard Business Review, March-April 1978, Boston, Mass., pp. 86-88. 

6. Radlia Sinha, "Agribusiness A Nuisance in E-very Respect?" MAZ-
INGIRA" No. 3/4, p. 23, Spring 1977, Perganion Press, Great Brit',in. 

7. See Table 5-1, p. 299. 
8. See, for exam ple, Yoshi ]surmini, "Transform ation of the NIitsugoro Pilot 

Farms: Action Plans and ,mpleim entation," Research Report No. 4, Indonesian 
National Science ('ouncil (LI Ph) 30 September 1977, (;raduate School of Busi
ness, (olunibia University. New York, N.Y. 

(. Susan (;eorge, lhow the Other flal.f1Dies, Penguin Books, New York, N.Y., 
1976, pp. 182-85. 

10. Appendix 6F, p. 537. 
1I. Agricultural Development PolKy Paper, Agency for International Devel

opulent, June I978. p. I , Washington, D.C. 
12. As part of this research project, a seminar was held at lHarvard with 

changemakers from developed and developing countries, including subsistent 



434 Agribusiness Management for Developing Countries 

producers, in order to test the corn-comnmodity-systems approach and the value 
of the institutions and arrangements developed by these changenakers (see 
Appendix 6A).

13. Wayne G. Brochl, Jr., The Village E'ntrepreneur, :arvard University Press, 
Cambridge, Mass., 1978, p. 183. 

14. Francis Moore Lappe and Joseph Collins, "Food First Revisited," 
AgWorld, April 1978, pages A-I, St. Paul, Minn. 
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APPENDIX A 
PARTICIPANTS IN AGRIBUSINESS MANAGEMENT 
FOR THE DEVELOPING AND DEVELOPED 
WORLD FOOD SYSTEMS SEMINAR 

Dr. Carlos Acedo 
IPADE 
Floresta 20 
Mexico 16, D.F. 

Mr. Samuel Adams 
2716 Wichita Street 
Houston, Texas 77004 

Syed Aftab Ahroad 
G4-G-Gulberg 
Lahore, Pakistan 

Professor Emeritus Ilenry B. Arthur 
Baker 100 
Ilarvard Business School 
Soldiers Field 
Boston, Massachusetts 02163 

Mr. J. W. Balano 
International Center for Industrial 

Studies 
UNIDO 
Vienna, Austria A 10-11 

Mr. Melvin R. Bandle 
World Food Systems, Inc. 
1707 L Street, N.W., Suite 510 
Washington, D.C. 20036 

Professor Chemnien Boonma 

Agribusiness Program 
Kasetsart University 
Bangkok--9, Thailand 

Mr. John Bot ts 
Citicorp International Development 
17 Brouton Street 
London WIX 8AA, England 

Dr. Wayne G. Broehl, Jr.
 
Amos Truck School of Business
 

Administration
 
Dartmouth College
 

Hanover, New Hampshire 03755 

Mr. E. Charles Brown 
Southern Agriculture Corporation 

210 Triangle Building
 
1775 The Echange
 
Atlanta, Georgia 30339
 

Mr. Cherd Bumrungsri 
c/o Dr. Delane Welsch 
Rockefeller Foundation 
GPO Box 2453 
Bangkok, Thailand 

Mr. George D. Bunce 
Unilever, Ltd. 
Kildare louse 
1516 Dorset Rise 
London EC4, England 

Mr. Philip Busbee 
Sea-land Services 
P.O. Box 1050 
Elizabeth, New Jersey 07207 

Mr. Cameron Chisholm 

C.M. Chisholm & Associates, Ltd. 
Via San lantaleo 66 
Rome 00186, Italy 

Dr. Geronimo Collado 
SEARCA 
P.O. Box 720 MCC 
College, Laguna 3720, Philippines 

Ileld on 16-18 May 1976, llarvard Business School. 
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Mr. Paul F. Cornelsen 

Ralston Purina Company 

Checkerboard Square 

St. Louis, Missouri 63188 


Mr. Dean A. Cortopassi 

Cortopassi Farm 

11292 North Alpine Road 

Stockton, California Q5205 


Mr. Richard Crisler 
AA/PPC 

AID
 
Department of State 

Washington, D.C. 20523 


Mr. Frank Curtis 

Belize Sugar Industries, Ltd.
 
Libertad, Corozal, Belize 


Mr. Neil Denaut 

International Division 

Foremost Foods Company
I Post Street 

San Francisco, California Q4104 

Mr. Thomas DiMare 
DiMare Brothers 
30 Water Street 
Arlington, Massachusetts 02174 

Mr. Abraham Doniinguez Cerezo 
FIRA 
La Zaro Cardenas 
#24660 
Morelia 
Mich, Mexico 

Dr. J.D. Drilon. Jr. 
SEARCA 
College, Laguna 3720 
Philippines 

Mr. Rodney F. DuBois 
Alexander & Baldwin Agribusiness 

Corporation 
P.O. Box 3440 
Honolulu, Hawaii 96801 

Mr. Shigeru Endo 
Agri-Products Department
 
Mitsui & Company
 
200 Park Avenue
 

New York, New York 10017
 
Mr. James Evans
 
Booker McConnell, Ltd.
 
Bucklersbury House
 

83 Cannon Street
 
London EC4N 8EJ, England
 

Mr. Hervey Evans, Jr.
 
McNair Seed Company
 
P.O. Box 706 
Lauringhurg, North Carolina 28352 

Mr. Curtis Farrar 
Assistant Administrator 
Agency for International Development 
Department of StateWashington, D.C. 20523 

Mr. Roy C. Ferguson 

Southern Agriculture Corporation
 
210 Triangle Building
 
1775 The Exchange
 
Atlanta. Georgia 30339
 

Mr. Ray Fitzgeratd 
Agricultural Cooperative Development 

International
 
1430 K Street, N.W., Suite 1200
 
Washington, D.C. 20433
 
Mr. Richard Frank 

World Bank 
18181i Street, N.W. 
Washington. D.C. 20433 
Mr. Jerome French 

Office of Development Administration 
Technical Assistance Bureau 
Agency for International Development 
Department of State 
Washington, D.C. 20523 
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Ing. Jorge Friedmann Requena 
Fondo de Garantia Agriculture 
Thirteenth Floor 
Insurgentes Norte #423 
Mexico 3, D.F. 

Mr. Alan Goldie 
First National City Bank of New York 
399 Park Avenue 
New York, New York 10022 

Sefiorita Marina Gonzales 
Arrozera Los Corrales 
Finca Sari FranciscoFinca Suean Franio 
Villa Nueva, Guatemala. 
Central America 

Mr. Warren Ilageman 
Del Monte Corporation 
P.O. Box 3575 
I Market Plaza 
San Francisco, California 94119 

Professor Rusli Hakim 
Central Institute for Agriculture 
Merdeka 99, Bogor 
Indonesia 

Mr. Michael Ilalse 
National Dairy Development Board 
Post Box No. 30 
Anand--388 001, India 

Mr. John Hammock 
AITEC 
10-C Mount Auburn Street 
Cambridge, Massachusetts 02138 

Mr. Iloward larris 
CPC International, Inc. 
International Plaza 
Englewood Cliffs, New Jersey 07632 

Mr. Kenneth lioadley 
INCAE 
Apartado Postal 2485 
Managua, Nicaragua 
Central America 

Mr. Willima S. Hoofnagle 
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APPENDIX B 
NUTRITION 

An examination of any major food commodity system is incomplete unless it 
treats the nutritional aspects of the staple. The fundamental objective of all 
basic commodity systems is to provide the nutrients needed and desired to sus
tain the nutritional well-being of the populace. Accordingly, a nutrition analysis
of a commodity system should cover four key dimensions: 

1. the role of the commodity in the diet of the population 
2. the nutrient profile of the foodstuff 
3. the nutritional status of the populace 
4. the nutritional implications of policies affecting the commodity system. 

This appendix will use this general framework to examine the nutri
tional dimension of the maize system first globally and then more specifically in 
the three Southeast Asian countries--the Philippines, Indonesia, and Thailand
examined in depth in this book. To provide an overview we shall first examine 
the role maize plays in the global diet and look at the nutritional characteristics 
of this staple. We will then sharpen our focus by specifying the role of maize in 
the diets of the three Southeast Asian nations. This discussion is tollowed by a
description of the malnutrition problems confronting these countries and the 
nutrition policies and programs undertaken by their governments to combat
them. The final section discusses tile implications of these efforts for maize 
policy. 

Maize's Role in the World's Diet 
Cereals in general are the major food of the world, accounting for 52 percent

of the average per-capita intake of calories, 47 percent of the protein, and 9 per
cent of the fats. Maize is the least nutritionally significant of the three major
cereals. It provides 6.2 percent of the world's calories and 5.5 percent of its pro
tein, whereas wheat supplies 19 percent and 20 percent and rice 19 percent and 
13 percent of the calories and protein, respectively (see Table 613-I).

These global averages, I,:)wever, cloak the dominant role maize plays in the 
diets of particular regions and countries. Although fifty countries have an intake 
of less than 100 grams per person per day, fourteen countries consume 350 
grams per capita (see Table 613-2). Native to Latin America, maize is the domi
nant cereal in Mexico, for example, where it provides 43 percent of the calories 
and 44 percent of the protein, while wheat accounts for 8 percent and 9 percent
and rice only 2 percent and I percent. In Asia, rice dominates the diet. In Thai
land, 72 percent of the caloric intake and 58 percent of the protein consumed is 
from rice. 

Dietary differences stem from many factors, including the agrononic suitabil
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Table 6B-1. Relative Importance of Various Food Groups in Average World 
Daily Per Capita Intake: 1964-66. 

Calories lProteijns t.ats 

Number Percett (;rants Percent (rams Percent 

Cereals 1,245 52.4 31.1 47.4 5.1 9.3 
Wheat 441 18.6 13.3 20.3 1.5 2.7 
Rice 459 19.3 8.5 13.0 1.0 1.8 
Maize 147 6.2 3.6 5.5 1.0 1.8 
Millet and sorghun 119 5.0 3.5 5.3 1.2 2.2 
Others 76 3.2 2.1 3.2 0.4 0.7 

Roots and tubers 184 7.8 2.8 4.3 0.4 0.7 
Sugar and sugar products 210 8.8 0.1 0.2 - --

Pulses. nuts. and oilseeds 121 5.1 7.9 12.0 3.6 6.5 
Vegetables 36 1.5 2.2 3.4 0.3 0.5 
Fruits 47 2.0 0.6 0.9 0.3 0.5 

Total, animal products 322 13.6 20.7 31.5 22.4 40.8 
Meat 168 7.1 9.2 14.0 14.3 26.0 
Eggs 18 0.8 1.4 2.1 1.3 2.4 
Fish 19 0.8 3.0 4.6 0.6 1.1 
Milk 117 4.9 7.1 10.8 6.2 11.3 

Fats and oils 199 8.4 0.1 0.2 22.5 40.9 
Vegetable oils 127 5.3 14.4 26.2 
Animal fats 72 3.1 0.1 0.2 8.1 14.7 

Total 2,374 100.0 65.6 100.0 55.0 100.0 

Animal origin 396 16.7 20.8 31.7 30.5 55.5 

Source: Food and Agriculture Organi ation Agricultural Cotinmodity Projections, 1970-80, 
p. 40. 

ity of the country for certain crops and cultural food preferences. Even regional 
generalizations can be misleading. In the geographically concentrated region of 
Central America, one can discern some sharp contrasts. The average daily per
capita intake of maize in rural Panama is Agrants, and in Costa Rica it is41: bit 
in Guatemala and 1ElSalvador maize consumption figures are 318 and 352 grants, 
respectively. Urban intakes appear to be about 1/3 of rural intakes, but regional 
differences within countries also exist. In the Philippines, where rice dominates 
the national diet, only 2 1 percent of the total population eat maize, bitl in the 
Elastern Visays region the figure reaches 50 percent. 

One generalization about food prefe:ence that does hold for roost countries is 
that meat is preferred over cereals and meat intake increases as i'icomes rise. The 
exceptions to this generalization are those countries where religious beliefs re
strict icat consumption. Maize plays an important role in this preference pat
tern as the major feedgrain for the livestock indtIstry. 

Maize and the other grains (wheat, rice, oats, barley, rye) are used as hutnan 
food or as animal feed in varying proportions in different countries. In the high
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Table 6B-2. Maize Intake and its Calorie and Protein Contribution to the 
Daily Diet 

Maize 

Intake Calories Protein 
(gramsperday (perday (grams perdayCoun try per person) per person) per person) 

Afghanistan 112 402 10.4
Bolivia 119 429 11.1
Brazil too 360 9.3
Colombia 122 437 11.5
El Salvador 245 871 23.3
Guatemala 349 1242 33.2
Honduras 228 813 21.7
Mexico 272 978 25.2
Nicaragua 131 472 11.1Portugal 100 357 8.3
Rumania 192 694 16.1
South Africa 308 1096 29.3
Arabia 166 597 15.4
Venezuela 108 393 8.7 

Food and Agriculture Organization, Food Balance Shects 1960-62. 

er income countries, 66 percent of the grains used are consumed as animal feed. 
In the developing countries, the reverse is true: 71 percent of the grain supply 
is consumed directly by humans. Figure 613-1 shows the income effect on con
sumption patterns. 

This brief overview makes it clear that maize plays a major nutritional role as 
one of the world's staples. The dynamics of its commodity system impinge 
directly on the food intake and nutritional status of millions of people every 
day. To fully understand that influence, it is necessary to examine maize's nu
tritional characteristics. 

Nutritional Profile of Maize
 
The quantity of calories it contains, the quantity and quality of its protein,
 

and tile minerals and vitamins it provides deterinine the nutritional value of any
cereal grain. Calories provide energy, and protein meets the growth and mainte
nance needs of the, body.' The interaction of' the quantity and quality factors 
determines the anmunt o1 usable protein available from the grain. The quality of 
the protein is determined primarily by the pattern of essential amino acids. If 
the grain is deficient in one or more of the amino acids, these acids become 
"limiting" factors; they limit the use of other amino acids present in greater 
quantities. 

Maize is of poor nutritional value because of its low protein content and poor 
balance of essential anino acids. Although both protein quality and quantity 
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Figure 6B-1. Direct and Indirect Grain Consumption for Selected Countries 
by Per-Capita Income Levels 

Table 6B-3. Average Approximate Chemical Composition of Maize 

Content White Yellow 

Dry matter 84.1 87.8 
Ether extract 4.83 3.53 
Nitrogen 1.29 1.34 
Protein 8.06 8.37 
Crude fiber 1.58 1.33 
Ash 1.28 1.08 
Carbohydrates 70.34 73.86 
Carotene, milligram peCt~nt - 0.30 
Calories/100 grams 356 370 

Source: Bressani, R., L.G. 1lias, N1.Santos, D. Navarrette and N.S. Scrimshaw, El contenido 
de nitr6geno y de aminoacido, esenciales de diversas selecciones de maiz. Arch. Venez. 
Nut. 10:85-100, 196(0. 

vary under different environmental conditions and among maize varieties, pro
tein content is around 8 to 10 percent (see Table 613-3), and lnost varieties show 
deficiencies in two essential amino acids: lysine and tryptophan. All cereal grains 
are relatively low in protein content, with rice having the lowest and maize 
having slightly less than wheat. Ilowever, these differences are not great, so pro
tein quality is the major determinant of the amount of usable protein in each. 
In terms of quality, rice has the highest value among grtins and maize and 
sorghum have the lowest. 
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The nutritional value of grain is not solely a function of genetics at the pro
duction stage. Once grown, grain's nutritional quality can be affected at each 
stage in the food system: storage, processing, handling, and cooking. Consider 
cooking. In the northern maize-constnming countries of Latin America, maize is 
used primarily to make tortillas. In the southern countries, the most common 
form is the arepa, a type of flat cornbread. In preparing tortillas, people cook 
the whole kernel of maize in a lime solution that removes the seed coat but 
leaves the endosperm and germ. In arepa preparation, lime is not used and the 
germ is discarded. The use of the lime considerably increases the calcium content 
even though other nutrients are lost. Because rural communities generally con
sume little milk, the lime cooking prIocess provides (tintentionally) a vital 
source of calcium that does not exist wheni maize is made into arepas. Similarly, 
the retention of tile germ for the tortillas adds to the final product's protein 
quantity, for the germ is about 12 percent of the weight of die kernel and con
tains protein of a very high quality. Thus, the same maize used to make tortillas 
and arepas ends up as a nutritionally superior )roduct in tortillas. We find similar 
examples of tile nutritionally deleterious effects of various maize preparation 
methods in Africa. Furthermore, such differences are introduced at other stages 
in the commodity system. Poli;hed rice processing, for example, decreases 
nutrient values while parlboiling methods preserve them. Various storage meth
ods also have different effects on grain's nutritional value. 

Maize's Role in the Flilipino Diet. The Philippines consists of some 7100 
islands, about 880 Of which are inhalbitedt. The population of 36.6 million con
sunles a diet high in carbohydrates but low in protein and fat. Staple cereals, 
mostly rice, are the wmain contributors otf nutrients in tile diet. Maize ranks 
second to rice in importanice. Corn is ail inllportant crop both as human food and 
as raw material for food and f;ed-processing industries. Its use p,itterns indicate 
that about 60 pircent of total production is used directly for hnmn consump
tion, 30 percent for poultry and oilier livestock feed, 6 percent for other indIs
trial uses, and the re;t for seeds.2 

Only wvhite and yellow Hit maize are raised on a commercial scale because of 
their high percentage yield I'M corn grits and their suitability to tile tropical cli
mate. Sweet maize, popcorn, aid gtLinous maize are grown in negligible quaniti
ties due to limited detimatid. Dent maize p)roduction is insigitificant because of its 
low percentage yield for maize erits and its high susceptibility to weevils. Maize 
production for lie lkist ten years has been short of rqctuiremetits and hls limited 
the growth of the poultry amid livestock industries, whose products could help 
close the t)roteimi!calole gap in Phlilippie mintidtioin. Corn imtports have con
tinued to be lecessary. 

About 21 percent of the entire populatiot, mostly located in the Visayan and 
Minidatao regions, cat maize as a staple cereal (Table 613-4). Residents of these 
areas say they eat cori primarily because of its low price, availability, and palat
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Table 6B-4. Proportion of Regional Population Eating Corn in tho Philip
pines: 1960 and 1968 (percentage) 

Region 1968c 1 960 b 

Eastern Visayas 67.0 49.9 
Northern and Eastern Mindanao 42.9 29.4 
Southern and Western Mindanao 23.0 26.4
 
Western Visayas 12.5 24.1
 
Cagayan Valley 38.7 21.9
 
Bicol 8.0 14.7
 
Othersa n.a. 6.0
 
aincludes the Central Luzon, llocos, and Southern Tagalog regions.
 
bBureau of Census and Statistics, Philippine Statistical Survey on Census and Statistics,
 
1960.
cV.R. Carangal, Maize Production Conditions in the Philippines and Future Problems, a 
reprint from Proceedings of Symposium on Tropical Agriculture Researches, September 
1968.
 

abilit;. As human food, maize is taken mainly in the form of maize grits and 
secondarily as green maize, canned sweet maize, maize flour, cakes, popcorn, 
and food shortening. 

Despite maize's versatility as human food, most Filipinos do not consider it 
as a main part of their diet; they prefer rice to maize for reasons of taste and 
status. Maize, however, is an excellent "rice extender," as the nation's mid-1973 
rice shortage *proved. Maize was consumed in increasing quantities as rice avail
ability fell and rice prices rose. In addition, a rice-maize mixture, particularly in 
a one-to-two proportion, has higher nutritional value than either grain alone be
cause of the complementary effect of their amino acids. Maize is deficient in 
tryptophan, which is substantially present in rice, whereas, lysine, viich is 
limited in rice, is present in maize. 

The lower consuitption of maize is in part due to its image for many as "poor 
-man's food." For instance, even in a major maize-eating center like Cebu City, 
the upper-middle and upper-income groups prefer rice. The consumption of 
naize as a human food also seems to be stron,ly affected by changes in income 
and the price ratio between rice and maize. Snifts in consumption toward rice 
may be expected with higher incomes and/or a lower price for rice. This ten
dency is reflected in an income elasticity of 0.53 for all maize and maize prod
ucts. As incomes rise, consumers tend to shift to preferred substitutes like rice, 
especially when its price is relatively low.3 

Maize's Role in the Indonesian Diet. As with the Philippines, Indonesia's 
main staple is rice, but here again maize plays a significant role in the diets of 
certain segments of the population. In the typical Javanese diet, maize contrib
utes approximately 19 percent of the total daily calories and 24 percent of the 
total dietary protein (see Table 6B-5); however, in other areas of Indonesia, like 
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Table 6B-5. Typical Daily Diets: Java and Sumatra 

Jara Siuoatra 

Granis Grams of (;ramns Granis of
Food ofIntake Calories Protein of Intake Calories Protein 

Rice 2 1 0 (3 1)a 754(49) 1,4.9(45) 372(69) 1355(83) 26.4(83)
Maize 83(12) 295(19) 7.9(24) 18(3) 64(4) 1.7(6)
Cassava 318(47) 347(23) 2.9(9) 122(22) 133(8) 1.1(3)
Sweet Potato 47(7) 46(3) 0.5(2) 20(4) 49(3) 0.6(2) 
Peanut 8(I) 44(3) 2.0(6) 3(I) 16(1) 0.8(3)
Soy 12(2) 40(3) 4.6(14) 3(1) 10(1) 1.1(3)
 

Total 678 1526 32.8 538 1607 
 31.7
 

a()= 

Source: '.D. Dosayln and C.B. Darrai, "Sumnmary of Four Iconoinic Surveys of Food Con
sum pt ion," Department of AgricilI tire and Natural Resources, 1973. 

Sumatra, naize's contribution to overall nutrition is much less significant. Never
thele.,s, maize is the l-ast expensive cereal source of calories for the Indonesian 
consumer. 

Maize production has been steadily increasing from a level of 2.3 million 
metric tons in 1969 to 3.5 million metric tons in 1975-76. 4 Of this production, 
3 percent is exported, 5 percent is used for animal feed, and the remainder is 
destined for human consumption. The domestic production of' maize is sur
passed only by that of rice and cassava. 

Maize's Role in the Thai Diet. Of' the three Southeast Asian countries studied 
in this book, Thailand's dietary pattern is least influenced by maize. Rice, of 
course, is the dominant calorie and protein source, supplying 87 percent of the 
calories and 65 percent of the protein in the average diet. Maize is not widely 
used for human consumption. although in some rural tribal groups it supple
nients rice when production is low. 

Even though its direct role in the diet is minimal, maize is the nation's most 
rapidly expanding crop. Therefore, it plays a significant role in the agricultural 
system. During the 1975-76 crop year, 3 million metric tons of' maize were pro
duced in Thailand, a production level surpassed only by rice.- Of' this output, 
2.4 million metric tons (80 percent) were exported. O1' domestic maize con
sumption, 58 percent went to animial feed at,' 42 percent to direct hunan use. 

Nutritional Status Profile of the Philippines. In 1968, the Food and Nutri
tion Research Center (F.N.R.C.) completed a survey that shows the extent and 
seriousness of the nalnutrition problem in the Philippines. Malnutrition iswide
spread, and those who are particularly vulnerable are infants, preschool children, 
and pregnant and lactating women. The problem involves deficiencies in calories, 
protein, and other key nutrients. 
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Most consistent is the deficit in energy-providing calories. The average daily 
per-capita calorie intake for all regions from 1958 to 1969 was an estimated 
1673, only 84 percent of the recommended allowance of 2006 calories. An 
analysis of the nutrient intake in nine regions is presented in Table 613-6. In con

junction with caloric deficits, there is a concurrent deficiency of calcium, vita
min A, thianin, and riboflavin. Caloric insufficiency results in dietary protein 
being diverted from tissue repair and growth to be used to mieet the body's 
energy needs. This use of protein is wasteful. 

During periods of rapid growth, the body is more susceptible to nutritional 
tratnma. Infants and pregnant and lactating women ire therefore particularly 
vulnerable to protein and calorie inadequtacy. F.N.R.C. statistics indicate that 
about 80 percent of the 0-to-6-year-old population Of' the Philippines suffers 
from varying degrees of' malnutrition. An thropometric measurements using the 
Gomez classification ofweight for age reveal that: 

lfive percent of the children surveyed suffer from third-degree malnutrition 

(below standard weight by 40 percent or more)
 
thirty percent suffer from second-degree malnutrition (below star.dard weight
 
by 25 to 39 percent)
 

* 	forty-five percent suffer from first-degree malnutrition (below standard weight 
by 10 to 24 percent). 

Poorly nourished children are also highly susceptible to infection, disease, and 
death. Of the child population, 25 percent to 35 percent di, before reaching five 
years. of age. 

Among pregnant women, protein/calorie inadequacy appears to be related to 
complications of pregnancy and labor, premature delivery, and low birth-weight 

Table 6B-6. Average Daily Per-Capita Nutrient Intakes Compared to Recom
mended Allowances in Nine Regions of the Philippines, 1958-69 

Intake as 
Percentagc of 

Rleconin'nded Rlccoii'nIled 
Ntutrients hitake Allolanct's .,lowances 

Calories 1673 2006 83.5 
Protein tgrans) 47 49.4 95.1 
Calcium (grams) 0.35 0.57 61.4 
Iron (grams) 9.73 10.00 97.3 
Vitamin A (International Units) 1886 4066 46.4 
Thiamine (nilligramns) 0.74 1.02 72.6 
Riboflavin (milligrams) 0.49 1.02 48.0 
Niacin (milligrams) 14 13 107.7 
Ascorbic Acid tmilligramns) 66 69 98.6 

Source: Food and Nutrition Research Center of the PhiliIppines. 
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of the baby. It is known that infant mortality varies more according to birth 
weight than any other maternal or infant characteristic.6 For 10 percent of in
fants who weigh 2500 grams (about 5V2 pounds) or less at birth, the infant 
mortality rate is 140.5 per 1000, compared to 8.4 for infants of 2501 grams or 
more. Therefore, nutritional trauna during pregnancy can seriously jeopardize 
the future health of an infant. 

Nutritional Status Profile of Indonesia. Nialnutrition is a problem for all age 
groups in the Indonesian population. A food consumption survey conducted for 
heads of household shows an average caloric intake of 1588 with a protein in
take of 35.9 grams.7 The data reveal an obvious deficit of calories as well as a 
deficiency of protein quantity and quality. 

Indonesia's most serious nutrition problem is the malnutrition of the child in 
the first years of life, exacerbated in many cases by the inadequate nutrition ot 
the mother during pregnancy ard lactation. The severity of the malnutrition 
problem in Indonesia speaks for itself'. Estimates of infant mortality within the 
first year ot"life range from 125 to 198 per 1000 live births.8 These estimates are 
approximately equal to infant mortality rates estimated for Indian ( 139) and are 
much higher than those reported for Guatenala (88) and FI Salvador (07).9 
Infant mortality rates in inore developed nations are generally 20 per 1000 or 
less. 

As mentioned earlier, low birth weight exacerbates the nmalnutrition problem. 
In Jakarta and Bardunz, 22.6 percent and 13.9 percent, respectively, of infants 
born weigh below 2500 grams.'0 Between 20 and 50 percent of all Indonesian 
children suffer from what could be categorized as moderate or severe malnutri
tion (second or third degree, according to the Gomez weight classification).'' In 
addition, there are serious problems with vitamin-A deficiency, anemia, and 
goiter among young children as well as in the population as a whole. 

Nutritional Status Profile of Thailand. Despite the f-act that the 1972 Food 
Balance Sheet (FBS) for Thailand 12 showed an average per-capita caloric con
sumption of 2580, nutritional deficiencies are present in certain subgroups of 
the population. A survey of rural and urban eating habits for heads of house
hold conducted between 1972 and 197313 shows an average caloric intake of 
1821 for rural residents and I504 for persons living in the Bangkok slums. 

In a typical rural community where income is low and relatively few money 
transactions take place, variations in the eating pattern of the population gener
ally are limited and markedly influenced by the community's ecology. In gen
eral, all members of both the rural and urban family share tile meal; there is no 
special distribution of protein or other essential nutrients to pregnant or lac
tating women and growing children. But the diet of poor families in Bangkok 
can be better than that of rural families, due to the market economy and the 
former's sometimes greater purchasing power. The poorest urban families, how
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ever, often short of cash to buy enough food, commonly experience micro
nutrient and caloric deficiencies. 14 

In the rural areas, the typical meal pattern consists of cooked rice consumed 
with Kaeng or Nam Prick. whicl; .ire vegetables and small amounts of protein 
food such as fish, meat, or egg. Tile protein food is usually considered an appe
tizer, not main item of the diet. The preparation of Kaeng in the rural areas is 
simple; no coconut milk is used. Vegetables are consumed fresh. 

Nam Prick, which is almost the only source of protein for rural Thais, is 
usually a inixture of shrimp paste, dried fish, and meat or vegetables with chillies 
and condiments. Fermented fish and chillies usually constitute the Nam Prick in 
the Northeast, while in the north it is prepared with fermented soybeans, meat, 
or vegetables as the principal ingredient. In the south, mostly in tile Muslim comi
munity, fermented sauce is widely used. Namn Prick is consunled with leafy 
greens or other vegetables, either raw or cooked. In Bangkok, Nam Prick is 
usually consumed with vegetables. Pla-tu (a variety of marine fish), and other fish 
or eggs; thus it has inore high quality protein than the typical rural diet. Resi
dents of the Bangkok shlu areas have a higher percentage of animal protein in 
their diet than their rural coun terparts (40 percent compared to 31 percent), but 
middle-class residents of the city have a diet that is 50 percent protein. 

Both calorie and protein deficiencies result among certain population groups 
consuming these diets. We know that such nutritional deficiencies are most cri
tical in periods of rapid growth, and that malnutrition influences morbidity rates 
for various diseases, maternal and perinatal mortality rates, life expectancy, and 
other health statistics. A variety of vital statistics may therefore be considered as 
indirect indicators of the nutritional status. The vital statistics of Thailand show 
that 22.5 percent of total 1971 deaths in the birth-to-age-four category could be 
attributed to malnutrition. The birth weight of newborns under fifteen days of 
age is an indication of' the nutritional status of the mother during pregnancy. 
Several observations indicate that severe caloric undernutrition significantly re
duces the birth weight of' the full-term infant. The average birth weight of Thai 
infants in the rural areas ranges from 2.5 to 2.6 kilograms, while Bangkok 
middle-class families have a mean birth weight of 3.1 kilograms. 5 

The situation is equally critical when assessing the nutritional status of pre
school children. A recent study of early protein calorie malnutrition (PCM) in 
slum areas of Bangkok reveals that PCM is widespread in the birth-to-age-five 
category. 16 Nutritional status in the study was determined by anthropometric 
methods; each of the 1154 children were classified by calculating the observed 
weight as a percentage of expected weight for age in months. The anthropo
metric results showed that the middle class and rural Thai boys had mean heights 
and weights fully equal to the North American standard of the fiftieth percentile 
during the first six months of life. Ilowever, the slum Thai boys fell well below 
the fiftieth percentile in weight during the first six months and below the third 
percentile during the second six months of' life. 
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Not until the second year of life are the mean heights and weights for rural 
and urban slum children similar: the fainiliar "flattening" of the growth curve is 
seen in the postweaning period. The data indicate that the nutritional status of 
the 'rban population is adversely affected at a much earlier age than that of the 
rural children. The decline in breast-feeding of urban infants may account for 
this phenomenon. Twenty-two percent of the preschoolers have never been 
breast-fed, and 23 percent are weaned within their first six months. These figures 
can be contrasted with our knowledge of rural practices. In rural areas, children 
are weaned after six months. This difference in practice closely parallels the 
disparities in growth between urban slunm and middle-class Thai children. 

Country Nutrition Programs. The governments of each of the three coun
tries under study recognize the foregoing malnutrition problems as important 
areas for policy action, and to varying degrees and in different ways each has 
undertaken programs to address these problems. 

The Philippines' Nutrition Programns. The government of the Philippines has 
developed an active Ilutrition program that it has incorporated into the overall 
national food program. Consequently, considerably more published data exist on 
nutrition activities there than ini Indonesia and Thailand. Launched in 1971, the 
Philippine Food and Nutrition Program (lIFNP) is an umbrella program grouping 
together all ongoilng projects and activities related to food and nutrition. The 
policy objectives of PFNP include increasing food productioln proloting proper 
use of food stuffs, stimulating income-generating activities to improve general 
family living conditions, intensifying food research, and establishing organiza
tional machinery for coordination of interdiscipliln ry and intersectoral partici
pation in nutrition activities. 

The important flunction of policy formulation is undertaken by a Nutrition 
Policy Council composed of the heads of participating government agencies. The 
task of translating policies into action plans are then taken on by Nutrition Work 
Groups in the participating government agencies. These work groups also coordi
nate all food and nutrition activities ill their respective agencies. TFhe chairmen of 
the Nutrition Work G;roups and representatives of private agencies form the man
agement committee, which outlines agreements oil strategies and translates poli
cies into guidelines f'or sectoral project implementation. 

Meanwhile, the Interagency Action Group (INTACT) evaluates tire progress 
of current programs. This group, which is composed of representatives from par
ticipating agencies, conducts periodic field visits and ineets with program 
personnel to assess progress made in the provinces. 

Coordinating the developmen t and distribution of information materials is 
the Interdepartmental Committee on Nutrition ComMun ications (CNC), which 
is composed of representatives of agencies in nutrition information, education, 
and communication. 
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Work teams are organized at the barrio (village) level. These teams usually in
clude a home management technician, a farm management technician, a rural 
health nurse or a midwife, a home economics teacher, and an agriculture or prac
tical arts teacher. The group's composition reflects the interdisciplinary ap
proach in the national nutrition program. 

Tile major components of the PFNP are the following: 

I. 	 nutrition training to improve the competence of trainers in tile program 
2. 	 nutrition education to promote appreciation of the value of proper nutrition 

in maintaining health 
3. 	 supplementary feeding to protect the health of young children, pregnant 

women, and nursing mothers, and to promote recovery of the severely mal
nourished 

4. 	 food-production projects to establish school, home, and communal gardens, 
and to operate seedbanks and nurseries to augment food supply, improve the 
diet of the community, and increase family income 

5. 	nutrition rehabilitation wards to rehabilitate and preserve the health of the 
nutritionally sick child through proper nutrition and health education 

6. 	 nutrition mass communications to facilitate tile spread of reliable infomiation 
on food and nutrition 

7. intensified research to develop the production and distribution of new and 
cheap high protein foods 

8. 	 income-generating activities to develop the vocational skills and creative 
potentials of Filipinos in the preservation of excess foodstuffs, in handicralts, 
and in other similar projects. 

PFNP has grown considerably. In fiscal year 1971-72, PFNP began operations 
in 75 barrios of II priority provinces. The program expanded the following year 
to 138 barrios in 10 additional provinces, bringing PFNP's coverage to 213 
barrios in 21 provinces. Ten more provinces were included each year until 1977. 

Here is a brief list of the progress that has been made: 

1. Over 16,000 administrators, supervisors, and lay leaders on the national and 
provincial levels have undergone nutrition training. 

2. 	In nutrition education, 196 Rural Improvement Clubs and 193 4-11 Club
with a total membership of over I1,000 homemakers and youths have been 
organized. Their activities include home gardening, poultry and livestock 
production, and preschool supplementary feeding. 

3. 	In supplementary feeding, 737,000 preschool and school-age chidren have 
been served using locally produced foods augmented by donation from inter
national organizations.17 

4. 	 -lectarage devoted to food production in homes, schools, and community 

http:organizations.17
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gardens has reached 135. About 69,000 homemakers have pushed food pro
duction activities in the rural areas. 

5. 	Ten nutrition rehabilitation wards have been established in seven provincial 
hospitals. These wards have served some 1130 children. 

Although the Philippine government has actively started to address the coun
try's malnutrition problem, the current efforts are reaching less than a third of 
the nation's nutritionally needy. The feeding programs are serving under a 
million preschool children: yet of tile 9 Million children aged six montls to six 
years, 3.15 million are deemed to be suffering fron moderate or severe nalnutri
tion. 18 At the root of tlhs problem are absolute and relative poverty and rice 
shortages. E'conomic growth has not resulted in an improved income for the 
poor. In fact, inequality in income distribution appears to have worsened. Ten 
percent of the families account for 40 percent of tle income. 19 Consequently, 
unless significant efforts are made to achieve more equitable income distribution 
patterns or unless nutrition programs are drastically increased, it is doubtful that 
the malnutrition problem will become less severe. 

Indonesia'sNutrition Programs. The Indonesian government appreciates the 
malnutrition problem and high level officials recognize the need for programs to 
address it. Several nutrition policy statements appear in the second five-year 
plan, and five main nutrition programs have been developed to deal with the 

°nutrition problems in Indonesia. 
The Applied Niutrition Program. This program was established in 1959 by 

the Ministry of Ilealtl with active assistance from U.N. agencies. It operates in 
about one hundred villages throughout eight provinces. It is designed to assist 
communities in increasing production of "protective foods," in improving envi
ronmental sanitation and reducing disease incidence, and in providing nutrition 
education to teachers and health personnel as well as directly to mothers and 
children. The agricultural production part of the scheme consists of the develop
ment of school gardens, fish ponds, and poultry units. The program has suc
ceeded to a degree unusual anong suich programs in increasing the awareness of 
nutrition problems on the part of professional and paraprofessional personnel as 
well as am ong political leaders. Whether it has had a significant effect in increas
ing the productioll (If protective foods or in improving child feeding and rearing 
practices, beyond areas of exceptional local support, is not clear. 

Alinistry Child ! 'alth Feeding Programs. Milk powder, supplied by the 
World Food Program, is now being used to feed children in roughly 1000 of the 
2700 MCII centers in the country. Despite considerable effort, attendance at 
these centers is low and irregular due to soie combination of' (I) cost (most 
families have to make some payment to the center); (2) tile unfamiliar or even 
undesirable form of the product: (3) inadequate staff; and (4) irregular avail
ability of milk at the health centers. Less than one quarter of the centers studied 



Summary and Conclusions: The Changemakers 453 

use 100 percent of their milk powder allocation. Average use is roughly 60 
percent with a wide variance. 

School Lunch Programs. School lunch programs, organized by CARE in West 
Java, cover approximately 300,000 children but are being phased down because 
of uncertain supplies from the U.S. Food for Peace Program. Feeding operations 
organized by Catholic Relief Services and Church World Service cover less than 
50,000 children and are also being reduced. 

Vitamin A Proph'laxisProgram. With assistance from UNICEF and the 
American Foundation for Overseas Blind, this program aims to reduce the 
prevalence of vitamin A deficiency among one-to-five-year-old children through 
distribution at six-month intervals of a capsule containing 200,000 lUs of 
vitamin A plus 40 milligrams of vitamin E. The program was started in May 
1973, initially covering 83,000 children. It has been undertaken with the aid of 
twenty paramedical personnel and two local village aides from each village. The 
program includes a built-in evaluation, and initial impressions indicate relatively 
smooth operational functioning and the desirability of its planned expansion 
until more universal approaches (i.e., vitamin A fortification programs) can be 
developed. 

Nutrition lducation. Programs in nutrition education have been undertaken 
by the government. The education activities carried out by the Directorate of 
Nutrition between April and December of 1973 are shown in Table 6B-7. 

The Indonesian nutrition efforts are not as far along or as hroad in scope as 
those in the Philippines, but the nation's malnourished population is much 
greater. Thus, current programs are only making a modest dent in the problem. 
Much remains to be done. One bottleneck is the lack of trained personnel. In 
the entire country there are only 215 active high-school-trained nutritionists, 
226 college-level nutritionists, and 28 medical doctors with advanced training 
in nutrition. Fortunately, the rise in world oil prices has almost doubled govern
ment revenues and increased the country's capacity to expand its nutrition pro
graming efforts. 

Thailand's Nutrition Programs. The government of Thailand has organized 
several programs to raise the level of nutrition through the cooperative efforts 

Table 6B-7. Nutrition Education Activities in Indonesia 

Total Estimated 
Type ofActiiti Number Audieace 

Talks 2,315 81,382 
Demonstrations 570 46,908 
Exhibits 326 120,323 
Courses 215 4,532 
Radio Programs 25 (n.a.) 

Source: SEARCA. 
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of the Ministries of Public Health, Education, Agriculture, and Interior, and 
international organizations including: 

I. 	The Applied Nutrition Project, started in 1962, has been jointly sponsored by 
the local ministries and UNICEF, FAO, and WHO. Agricultural extension 
workers educate villagers in production of protective foods. 

2. 	Protein food dev!opment was started with the cooperation of USAID. The 
project's main focus is provision of protein foods, especially locally growli 
pulses, for preschool children aged one to five. The three formulas that have 
been used in child nutrition centers include mting-bean protein and fish
protein concentrate, soybean milk powder, and bean cookies. The govern. 
ment's Applied Scientific Technical Research Center and Kasetsart University's 
Institute for Food Research and Product Devoopment have played a leading 
role in the development of these high-proteini products. Their cost is low com
pared to that of other local sources. 

3. Feeding progranis are operated in public schools, youth centers, and day-care 
centers. The latter have received increasing attention and expansion in recent 
years. 

4. 	 Nutritional rehabilitation efforts take place within Bangkok hospitals. 
5. 	Nutrition research into nutritional status, nutrient me tabolisi , food toxins, 

and other areas has been carried out for many years in Kasetsart University's 
faculties of Medical Science and Medicine in Ranathibodi Hospital and in the 
faculties of Mahidol, Chiang NMai, and Chulalongkorn Universities. 

6. 	 Nutrition education programs are conducted by the Ministry of Education to 
train teachers and then students. 

7. 	Salt iodization was started as a pilot project in 1965 to control endemic 
goiter. Initial evaluation shows : 31 percent decrease in goiter within ex
perimental areas, compared to a 15.6 percent increase in control areas. 

Although interest in nutrition programfing has increased considerably in 
recent years, the current size of programs is very small relative to the need. For 
example, existing nutrition projects serve less than 10 percent of the seven 
million preschoolers and pregnant and lactating women. Thus, like the Philip
pines and Indonesia. Thailand must also accelerate its nutrition efforts if it is to 
address its nutritional needs adequately. 

Nutritional Implications of Maize Policies 
Having identified the nutritional significance of maize in these countries' 

diets, the nature of their malnutrition problems, and their efforts to combat 
them, we now examine the nutritional implications of alternative policies the 
governments might pursue to develop their maize systems. 

Policy objectives are multiple and encompass more than just nutritional 
considerations. Valid non-nutrition objectives include creating employment, 
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generating or saving foreign exchange. achieving self-sufficiency, and using 
natural resources. To deal with nutrition reasonably in policy formation, policy
makers should consider three basic questions: 

I Who would be affected nutritionally by the policy and how significantly? 
2-. low could the policy be adjusted to avoid exacerbating the nutritional 

situation? 
3. 	 low could policies be formed to make a positive contribution to nutritional 

improvement? 

In effect, the policymakers should develop a "Nutritional Impact Statement" 
identifying the nature, extent, and positive or negative nutritional effects of a 
proposed policy measure. By making these considerations explicit, policymakers 
put themselves in a position to identify and reconcile conflicts among nutritional 
and non-nutrition objectives and to maximize tic nutritional benefits of their 
policy. 

In the context of this framework, three areas of maize policy formation stand 
out as warranting particular attention in Southeast Asia: the consumption form 
(direct or indirect) of maize; the relatively low nutritional quality of' maize: and 
the relation of maize to the other staple, rice. 

Consumption Forni. In each of the three countries, efforts are underway to 
develop livestock--particularly poultry and swine--industries. The Philippines 
have moved furthest in this direction. A prerequisite tu astrong livestock indus
try is a strong animal-feed industry, which in turn requires dependable. abundant, 
and economical supplies of feedgrains. In effect, this requirement involves the 
development of a protein conversion system that transforms grain protein into 
meat protein. The nutritional implications of this conversion process are several. 

The first implication stems from the economic consequences of the inherent 
nutritional loss during the conversion process. Transformation from grain to 
meat requires energy in the form of calories as well as protein for growth. Thus, 
one pound of grain-fed beef requires approximately seven pounds of grain and 
roughage; one pound of pork requires about four pounds of grain: and one 
pound of poultry requires two to three pounds ot grain. Calories that could have 
been consuLed directly as grain are lost in exchange for a much higher quality 
tj, il of protein. In one sense one is trading off calories against protein improve
ment. However, meat and eggs incur the costs of transformation and thus carry a 
higher price. 

In a grain-short situation, as is the case in the Philippines with maize, in
creased meat production comes at the expense of direct hunan consumption of 
the maize because farniers have incentive to sell food-grade llaize to feed mills 
instead of to the general pub~lic. The result can be decreased on-farn maize con
sumption or higher maize market prices, which reduce urban consumption. 

To illustrate the potential nutritional impact, assume that direct human con



456 AgribusinessManagement for Developing Countries 

sumption of maize decreased by 20 percent and wa!only half of this decline 
compensated for by an increase in rice intake. The net caloric and protein los! 
on the at'erage will be abott 2 percent in the Philippines and Indonesia ani 
I percent in Thailand. lowever. for the segnments of the population that con 
stIIlme maize, losses are onimuich the the order of as much as 5 to 10 percent 
Since all of these countries already stiffer fron calorie deficits, snch decline 
inlcaloric intake are undesirable. 

This calorie and protein loss might be offset partially by increased availability
of anilial )rotein hot itlehigh prices of animal )rotein places these l)Iodtucts 
bevoid lthe purchasing power of tilelower iicomle grotutps who are also tile tnost 
undernourished.2' The net result night be that 1hC rich consume meat protein 
at the expense of the poor. And even if the poor are able to afford the meat 
protein, its body-buildittg value will be severely diluted by the energy-drainin g 
contsequnetnces of their calorie deficits. 

Maize's relatively small role itt the diet greatly reduces the magnitude of theseadverse effects. Te nutritional cotseluetces of diversion froth direct Itindirect 
consupll)tioni is mlunch illore significant illacountry such as Mexico, where unaize 
domiinates the diet. Nevertheless, any diversion )olicy (such as icreasine uuaize 
expoits in Thailamd or accelerating feCedgrain Isage in tle Philippinues) that ie
creases ltlliani inaize cotistitmipltioi carrues negative muttritioimal cotise(lemtices, 
especially for those relatively low on the income sc:le.
 

Decisionmakers sholld be aware 
 of' these possible trade-otfs ait.d seek ways 
to minitumize the adverse effects of' developing livestock itidtstries. Ote positive 
policy measure in this regard is ItsuppoLrt the laver-potiltrv induistrv so that egg
)rices drop withii the iange of' low-ii,:oime orotips. Or price subsidies tuight

be supplied to enistire equitable access to the expaimding pioteill suIpply. Still 
antother approach night be to stimulate tle produictioi of' alterluative feed sup
plies such as roughage, which do n10t divert grain frotil hmlian conisumiiption ald 
caln even reduce tile presstire ointie miaize supply. 

The Quality Factor. Review of' tile nutritionil characteristics of' iitaize 
reveals that q uilityits protein is relatively low. Quality iimprovemueit call le 
addressed in lhree not tittilally exclisive Ways: "eietic breeding, protein 
fortification, amid storage system changes. 

Genetic IBreetding. It lile utid I960s, researchers at Pturdlue Ulniversity d is
covered a recessive ttuaize geite called Opaqtie-2 that caises iinportant changes ill 
the aiituio-acid bha:unce of utaize eidosperto proteii .2 'his new amino-acid 
pattern has higher levels of' lysin e and Irypltoplall, the two litnitin allinto acids 
illnorial aize, asm as well :ibetter balance ot'anitiio acids. The available usable 
protein is uich ereater in corii with this gelie. 'lTable 613-S stitiiiarizes the dif
ferences betweei this cori aind coliunlil liaize. 

This dhutality iiuproveiietil has sigtuificanit iinplications for the feed inldtistry. 
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Table 6B-8. Differences between Opaque-2 Maize and Common Maize 

Proteit Fraction Opaque-2 Cotninon 

Nitrogen (percentage) 1.69 1.68 
Acid soluble (percentage) 35 34 
Alcohol soluble (percentage) 26 37 
Soluble in alkaline 

solution (percentage) 39 29 
A Inifo it cl 
T ysine 4.7 

a 2.8 a
Tryptophan 1.5 0,62 
Ilistidine 3.0 3.0 
Arginine 6.5 4.8 
Aspartic acid 10.6 6.7 
Clttamic acid 17.9 20.8 
"lThreonine 
 3.9 3.6
 
Serie 4.9 
 4.8
 
Proline 8.1 
 10.0 
Glycine 4.8 3.8 
Alanine 6.9 7.9 
Valine 5.5 5.0 
Cystitle 1.4 1.2 
Met hionine 1.9 2.0 
Isoleucine 28 4.0
 
Leucine 9.8 
 13.9 
Tyrosire 3.6 4.0 
Fenilalanite 4.8 5.2 

aData from the sam e samtiple of tnaize, but different tlaboratory.
 

Source: Bressani, R. et al. (eds.), Nt'tritionalltprorementsofMaize, Instituto de Nutricion
 
de Centro America y Panama. ;uatemala, 1972, p. 11.
 

Tests in the United States and Colombia with swine have shown weight gains 
two to three times greater with Opaque-2 than with nortial maize (see Table 
613-9). Similar results have also been reported by the National Agricultural 
Institute in Mexico.23 Feeding tests in Nigeria for layer hens showed that 

24 Opaque-2 feed resulted in higher production of large eggs. Despite this appar
ent advantage, adoption of Opaque-2 tnaize has been slow, apparently because 
maize is very sensitive to local agrotomic conditions and new varieties must go 
through extensive adaptation. Opaque-2 has to be crossbred with local varieties, 
and this plant-to-plant inating can take seven or more generations before produc
ing plants with yields comparable to local commercial varieties. In many cases, 
Opaque-2 does have yields eqtIal to or better than traditional unimproved 
varieties, but without adaptation breeding it remains inferior to improved local 
varieties. One of the key limiting factors on Opaqute-2 yields is that the recessive 
genes also modify the endospern starch structure, producing a totally floury 
kernel that has a lower weight, volume, and density than normal kernels. 

Despite these obstacles, progress has been made developing, producing, and 
distributing Opaque-2, primarily in Latin America. Ten countries have started 

http:Mexico.23
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Table 6B-9. Comparative Data of Protein Quality of Common and Opaque
2 Maize in Swine 

Swine 

Weight Gain PhIsiological
Maize (gramsper da) .-Ige 

Conmnon-United States 120 growing
Opaque-2- United States 432 growing
 
Coinmon- United States 
 690 finishing
Opaque-2 - United States 1044 finishing 
Cornnion- Colomnbia 91 gro\wing
Opaque-2 --Colom bia 310 growing 

Source: Biessani. R. et al.(eds.). Numtritional Improvement oj Maize, Instituto de Nutricion 
de Centro America y Panama, (;uatemtaala, 1972, p. 15. 

developing local Opaque-2 varieties, but Colombia and Brazil are the primary 
leaders. Colombia pioneered adaptation in 1964 with the efforts and assistance 
of the Colombian Agricultural Institute (ICA), the International Center for 
Tropical Agriculture (CIAT), the Rockefeller Foundation, and local private 
agribusiness firms. In Brazil the seed development was carried out by Agroceres, 
S.A., a private seed company. Presently, about 15,000 hectares of the new 
variety are planted, primarily by hog breeders. 

If the conversion rates with Opaqtue-2 are superior to those for normal maize, 
there is an economic rationale for paying higher prices for tileopaque varieties. 
Such a premnitm differential might be necessary in order to stiuttlate production 
because the lower yieids and weights would tormallv lead farmers to avoid such 
varieties. 2 Colomtbia, in fact, has used a higher stpport price for the opaque 
varieties as a slim tiltis to production, and some food companies have provided 
a guaranteed market fr tle maize. Using selective pricing, financing, and con
tractual marketing agreements to stinulate prodLictiotn of nutritionally superior 
grains is a policy area that has received little att- ntion in the past and nierits 
considerable attention inthe ftture. 

Opaque-2 otw appears to have greater potential as an aniial feed than as a 
human food. The floutry structure of the opaque varieties differentiates the 
kernels visibly froin common taize and therefore has encotntered consumer 
resistance. Whet converted to flour, these differences tend to disappear: but it is 
possible to lose tlte nutritional value of' the opaque varieties in processing. In 
Nigeria, the preparation of the maize dish ogi for infant feeding leaches aw,:y all 
lysine and tryptophan. Nonetheless, the high protein quality of the Opaque-2 
flour makes it a potential substitute for tile imported protein products the 
Philippine and Indonesian government currently use in their feeding programs. 
Opaque-2 can also be readily incorporated into the ongoing applied nutrition 
programs. Tite new variety clearly has considerable potential, but planners in 
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Southeast Asia must mount genetic adaptation research efforts to take advan
tage of it. Results will not come quickly. 

Protein Fortification. The other major way of improving the protein quality 
of maic is to fortify it with synthetic.amino acids or protein supplements in 
processing. Fortification has several appealing characteristics. It prestmably (oes 

not change the taste or the cokbhility of the staple an(I therefore avoids con
sumer resistance. The technology of'fortification is well known. Fortifled staples 
reach large groups of people: and fortitication is Chcap. 

The validity of these presumLed strengths h:s not been testel. No large-scale 

protein-tortification program exists, although pilot projects airned at testing the 

biological effect of fortification are in process ftor corn in Guatemnala, wheat in 

Tunisia, anid rice in Thailand. 27 The feasibilitY of naize fortification remains to 

he tested, hu it some evi(lence existv on the extent of possible obstacles. 28 Pala t

ability tests in Guatemala and Colotmbia armong adults and children indicate that 
consunmer acceptability tortillas and aretpas is high. Ilov,ever, theof' fortified 1 

fortificant has to he added during the making of the tour, and itich flour is 
mlde either in tile home or in small village mills. Without centralized processing, 

the feasibility of' fortification decreases. In Mexico the cotstuliption of maize for 
tortillas is 0mmillion tols per year, while the constumption of tortilla flour is 
only 300,000 toils, or 5 percent of Ill Venezuela annualtotal consumption. tlhe 

flo1r consut)lion for ar1epls in 1972 was 197,000 toils. I owever. in both 

countries as well as inother L:tin American countries, tile use of precooked 
flours is rising, as Figure 613-2 shows for Mexico. 

The economics of' f'ortification are determined by tihe cost of the fortificant 
and the costs of the forliicatiot process. Fortificant cost will vary depending onl 
whether synthetic aitlino acids or another protein source is used. Also, in all 

cases, additional iminerals and vitamins should be added in orler to get better use 
of the added protein. fable 613-10 presents three fortificant fornuitlations for 
tortilla 11o11r. atid Table 613-I 1 shows their cost. 1lie soy-based tortificant is tile 
least costly: it achieves the highest quality proteitiiand it also increases the pro
tein content by 4 percent. But it is important to recognize that these fortificant 
costs cail fluctuate consilerably, especially when the protein source is another 
commodity such as soybeans. Even Ilough the increimental cost (includimng only 
fortificatt costs) of the fOrtified maize is less thani a penny per pound, the per
centage price increase was 18 percent. Because the fortified prloduct does not 

appear different and more desirable than unfortified flour, consumers might 
refuse t,m nay a premiutl for the nutritionally superior prodtuct. For the planner, 
this pr .eii might suggest tile ineed for subsid ies to absorb the added cost or 
for a consutmer education program . Who should pay' the costs of fortification 
remains a basic policy issue. 

Maize fortification might be of particular interest to the three Southeast 

Asian cottr;es as a regional program targeted at the specific and concentrated 
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Figure 6B-2. Production of Maize Flour in Mexico: 1954-71
 

maize-consuming areas. It should be noted, however, that unless the prevailing
calorie deficits are reduced by other interventions, the effect of protein fortifica
tion will be reduced by the body's use of the added protein to meet energy
requirements. 

Storage Systems. A problem common to many grain systems in developing
countries, including the maize systems in Southeast Asia, is inadequate storage
facilities. Systematic documentation of the magnitude of the losses due to
improper maize stoi'age and handling in the three countries does not exist, but
estimates range from 5 to 25 percent. In addition to the physical disappearance
of grain, the remaining grain frequently deteriorates due to insect damage and
unfavorable storage .onditions. Losses of stored grain are particularly costly be
cause that grain represents investments from every point in the system from 
production to storage. 

Accordingly, researchers would do well to document the nature and economic 
consequences of physical and nutritional storage losses in these three countries. 
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Table 6B-10. Maize Fortificant Formulations 

Formulationas 

No. 1 No. 2 No. 3 
Ingredients (percentage) 

L-Lysine IICI 6.000 1.2.000 1.25000 
DL-Tryptophan 2.000 --
Maize 91.844 -
Skim milk powder - 98.65250 -
Soya flour (Soyaflok 200) - - 98.65250 
Riboflavin 0.0060 0.00375 0.00375 
Thiamine 0.0400 0.02500 0.02500 
Niacin 0.0600 0.03750 0.03750 
Vitamin A, (grains) 0 .0 5 0 0 a 0.03125 0.03125a 

100.0000 100.00000 100.00000 
8c

Percent of addition 5 8b 

aEquivalent to 25,000 lUs of vitamin A or vitamin A acetate (500,000 lUs per gram). This 
amount supplies tie half level recommended of 750 milligrams ol retinol per 100 grams of 
tortilla. 
b Amount of' skim milk that supplies 0.04 percent L-Tryptophan and 2.8 grams of protein/ 
100 grams. 
CAmount of soya flour that supplies 0.05 percent L-Tryptophan and 4.0 grams of protein/ 
100 grams. 
Source: R. Bressani et Jl. (eds.), Nutritional Impro'ement of Maize, Instituto de Nutricion 
de Centro America y Panama, Guatemala, 1972, p. 181. 

Table 6B-11. Cost of Fortificationa 

1'ormulations 

No. 1 No.2 No.3 

Cost per 100 pounds $30.00 $35.00 $ 9.15 
Percent added 5% 8% 8% 
Fortification cost per 100 pounds $ 1.50 $ 2.80 0.732 
Cost of fortified maize per pound 5.5¢ 6.80 4.7320 
Percent, price increase over unlortified 

cornb 37.5 70.0 18.3 
a , . 

Considering only the cost of the ingredients.
 
bCurrent price of white maize in Guatemala: $4.00 per 100 lbs.
 
Source: Bressani, R. ct al. (eds.), Nutritional hnprorementofMaize, Instituto de Nutricion
 
de Centro America y Panama, Guatemala, 1972, p. 183.
 

Such research would provide a basis for determining the cost-effectiveness of 
investments aimed at improing on- and off-farm storage systems. 

Rice-Maize Relations. Ail essential part of the systems approach to agricul
tural planning is the recognition of commodity interrelations. This concept also 
holds when examining the nutritional dimension. People's nutritional well-being 
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is dependent on the total (liet, not on any one staple. For maize in Southeas 
Asia, the most important interconnodity relation to examine is that with rice. 

The first relation to explore is price. Both on a global and regional basis, ric( 
prices are significantly higher than maize prices. Table 613-12 shows that international maize prices have averaged about 39 percent of world rice prices. Th us
the average international cost per 1000 calories between 1971 and 1976 wa,
2.8 cents for maize and 7.5 cents for rice. In the thre, Sotutheast Asian coun. 
tries. imize prices per 1000 calories were half those of rice. The higher protein 
quality of rice somewhat offsets this price differential. The average 1971-1976
international price per 100 grams of usable protein was 20 cents foi maize and
34 cents for rice. These lower prices for corn reflect lower prodtuction costs and 
-especially ill Southeast Asia lower consuimer preference. Given these price
relations, ally policy that resimlis ill a shift from maize to rice collslllptioll 
llealls .,oving froll a chealper to a lore expensive lilltrient source. If ilcolles 

are unchanged 1andprice relations hold. decreased calorie intake might result. 
Government price stupports and market interventions that stinimulate shifts I'rom
maize to rice should therefore be examined to deternine the net Cfect o 
calorie and protein in take.
 

The second rice-maize relation deals villl 
 food prefcrences. It is known that 
rice is generally preferred over maize. Thus. colllloditv projecliolls should 
always recognize that as their inlcomes rise. consumers will lend to increase rice 
constilptioll ald eat less corln. Development progrnlus that generate income 
increases will. accoldingly, increase pressures on rice supplies and soften the 
direct human demand for maize supplies. Oil the other hand, mieat consumption
also rises at higher income levels and this bight stillIbulate demland for maize as 
a feedgrain. 

Rice alnd corn have complelentary anino acid patterns: the net percentage
of usable protein ill each grain increases when they are consimed together.
Conseqtuenfly, governments might wish to consider joint pricing strategies to 

Table 6B-12. International Maize and Rice Prices: 1971-76 (U.S. dollars 
per metric ton) 

Year Maize Prices Rice Prices Price Ratio 

1971 
 58 
 129 
 .45
1972 
 56 
 148 
 .38
1973 
 98 
 194c 
 .51
1974 
 132 
 542 
 .24
1975 
 120 
 362 
 .33
1976 
 112 
 263 
 .43
 

aU.S. - 2yellow corn, Gulf f.o.b.bThailand white. 5 percent broken. Banekok f.o.b. 
CTrading suspended I'r most of 1973; U.S., NATO wholesale price druring 1973 was $582. 
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stimulate the mixing of maize and rice. Food preferences are part of the cul
tural fabric, of course; changing then with modest price manipulation is diffi
cult. Planners might complenient pricing arrangements with publicity on the 
nutritional value of maize and maize-rice mixtures. Another approach might be 
to develop new maize and rice-based processed foods. 

The protein combinations that mii-ay be adequate to neet the needs of adults 
are not necessarily sufficient for target individuals. Infants, for example, have a 
much higher essential aminio-acid requirement per unit of body weight than do 
adults. It is therefore critical that l.e protein quality issue of infant diets be 
addressed. In Southeast Asia, infants in rural areas receive mnother's milk up to 
age two or three; supplementary feeding often starts as early as two or three 
days after birth. Glutinous rice and in some cases bananas are the main supple
mentary foods. The quantities of fish and meat are almost negligible during the 
first year of life. Mixed-grain feedings of rice and maize will provide higher 
quality protein to these infants. For urban infants, tile problem is more critical 
since statistics show that breast-fecding is discontinued very early. Improved 
weaning foods should be stressed for them. 

A final area of policy concern is the effect of maize production stimulation 
efforts on crops other than rice. As maize acreage is increased, planners must 
know which crops, and therefore which nutrients, have been forsaken. In India, 
there is some evidei e that increased use of high yielding wheat varieties has 
displaced pulse production. Although the new wheat output provides significant 
additions to the national calorie stockpile, the decline in pulse production has 
reduced supplies of protein that previously had been an integral part of the rural 
diet. Because the nutritional problems in each of tile three countries under 
study in this book include both vitamin and mineral deficiencies, one should 
take care that cereal exlpansion does not displace food sources currently provid
ing these micronut rients. 

Finally, it is worth noting that agricultural policy decisions have generally ig
nored or dealt only indirectly with tile nutritional diuneuision . This oversight has 
frequently resulted in unforeseen and undesirable nutritional consequences or in 
missed chances for inprovements. The global niaotU1trition )robleni is too acute 
to afford us the luxury of such a haphazard approach. 
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APPENDIX C 
OPERATION FLOOD II 
THE EVOLUTION OF A RURAL DEVELOPMENT PROGRAM* 

"Operation Flood II" is designed to build ol the foundations laid by the original 
'Operation Flood," a dairy development program launched in India in mid-70. 
This earlier program was first scheduled for conmpletion in imid-75, hut has iow 
been extended until mid-79. 

Although it suffered delays, the original Operation Flood was considered to 
be successful by 1975--and b 1976, its designers, the National Dairy Develop
nient Board of India, had decided to propose to the government of India a sec
ond, larger Operation Flood. This appendix examines the achievements of the 
First Operation Flood: the difficulties experienced in implementing it: and how 
these factors influenced the design of Operation Flood II. 

Anand Pattern Dairy Cooperatives: Model 
for the First Operation Flood 
The major influence on the design of the first Operation Flood was a spe

cialized form of milk producers' cooperative. The first cooperative of this kind 
was registered at a town called Anand-and such dairy cooperatives are now 
often referred to as nlnand Pattern Dair' Cooperatives. 

The basic unit of' the Anand Pattern is the village inilk producers' coopera
tive. This is a volutary association of all milk producer; in a village who wish 
to market their milk collectively. Membership is limited to one member from 
each milk-producer family. Members can market only their own family's milk 
through the coop. Most village c lop's have 100 to 200 members, representing 
50 to 90 percent of the villages families. A family's herd averages 1.3 cows 
and/or tnilch buffaloes, each producing I to 2 liters (1 .75-3.5 pints) of milk 
daily. Often. 20 to 30 percent of members are landless laborers and another 
40 to 60 percent are small-holders with less than 4 hectares ( 10 acres) of land. 
Milk earnings are between 70 and 40 percent of all earnings for these families. 

All the village milk producers' cooperatives in a district are members of their 
district Cooperative Milk Producers' Union. There are 400 districts in India, each 
with an average of 1,250 villages or hamlets and a total rural poptdation of' 1 .25 
to 1.5 million (200-250,000 families). 

The union is the core of the Anand Pattern. On behalf of its village coop 
members, it owns and operates a dairy processing plant and often a cattle-feed 
compounding plant, too: it organizes twice-daily collection of milk from the 
village coops: it n, ets balanced cattle-feed concentrates, green-fodder seeds, 
and so forth to the village coops: it operates mobile veterinary clinics, which visit 

*Prepared for discussion purpose only,. by Michael Ilalse, adviser. National Dairy Devel
opnient Board. Anand, India. Any views expressed are the authors and do not necessarily
reflect the policies of the organizatiuns with which he is associated. 
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the village coops once weekly: it trains employees of' each village Coop for their 
work as secretary (chief executive), clerk, tilk tester. lay artificial inseminator, 

lay animal first-aid worker and such, and it organizes the production of semen 
for artificial insemination and its distribution (by the trucks which collect milk) 

to member village coops. The uinion's employees (professional managers and 
technical personnel. equipittent operators. etc.) run the dairv and cattle-feed 
plant. Milk processed at the dairy is marketed to urban centers as liquid milk 
and/or products, such as baby food. All the tInion'. operating expenses are paid 
otit of margins enned ol milk marketed oilbehalf ol its member village coops. 

.ach villae coopllhas a small center il the village: a building with f'acilities 
for bulkino milk illcatis. carving otut 'a tests, making pavnents for milk, and 
related needs. Milk prodtcers bring their lilk twice daily' to the village coop, 
where it is measured and tecorded. A sa nle is tiken, tested folr fat content- and 
paylent is m.ade, ol tilebasis of' quLality. at the itext collection litte, twelve 
hours later. The village coo) sells conplunlded cattle-feed to the milk produtcers, 
provides artificial inlseitltitlo an1d f'irst-aid services for producers" ttilch anitnals 
and bulks all tilemilk it has purchaMsed, ealch mlorning and evenilg, illcans, so 
that it is ready (accordi,, to J strict schedule) for collection bv tile truck, which 
takes it to the union's dairy plant. Bet'fore the truck collects it,milk is also sold 
(at cost) to aly wholtav wish to buy it in tilevillage. 

Each village imilk producers" cooperative has a managing comml1fittee, usually 
with nine members. Three stand dowl and three are elected each year. -ach 
:nanaging colmllittee elects One of its tttembers ischairmam. The coutmuittee is 
responsible for setting the coop's policies anod for appiltintilg te coop's secre
tary. who is responsible tor dav-to-dv managcment of the coop). 

Each district union has a hoard of' directors. Usually, nittc of' tileiiion's 
t',vel'e directors are milkl, producers and chairmen of' village cooperatives. Oft 

these directors. one-third stand downl :and one-third are elected by the chairten 
of all tile uniol's vilhlge coops. when they meet at the lnion's annual general 
ieeting. ihe board Of dilectors is respolnsible for setting tiletniomts policies and 
for appointing the iton's general mmanager. who as the union's chief, executive 
is responsible for seeing that the board's policies ae implemented. 

Thus, an ituportant feature of the Anatid Pattern's policymaking structure 
isthat policytnakers are allvillage cooperative milk producers. Onl' milk pro
ducers actively marketing milk to their village coop can be elected to their 
coops nlaging committee. Ot1lv elected chairmen of village coop tuatnaging 
conimittees call be elected to their un iott's board of directors. This means that 
active milk-producer members are the policytuakers throughout the structure. 

For this reason, the policies of Allamid Pattern Dairy Cooperatives emphasize 
the price paid to the milk producers for their milk and the services provided to 
members, to help them increase milk prodtIctiotn and its profitability. These 

policies, however, are strongly influenced by the cooperatives' need to build tip 
their position illthe marke amnd to command consumiers' confidence. Less than 
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one-third of all milk produced in the villages is marketed outside the village
and, of that milk, the cooperatives iandle some 15 percent, which in turn 
represents only one-tenth of all urban consumption. Competition from the 
traditional milk traders, using free market forces (phs frequent dilution), is 
tough. So the cooperatives have to keep their price structure competitive. 

In this task, they are helped by their intensive grass-roots strucure and their 
judicious use of' modern dairy technology. Thanks to the intensive coverage 
achieved by the village milk producers' cooperatives, these coops achieve break
even when they procure some 200 liters (40-50 gallons) daily. Thereafter, 
they operate on 4 to 5 percent of payments for milk received from the union. 
The union's operating costs vary according to its piroduct mix: processing for 
bulk shipment as liquid milk for urban consumption typically adds 20 to 25 per
cent to the price paid by tile union for milk, while processing into conserved 
products adds 40 percent- and consumer packaging adds antother 20 percent. 
When liquid milk i bulk-shipped to a city front a distant rnral milkshed, it is 
reprocessed and either retailed unpackaged by a bulk-vending system, or it is 
packed in bottles or sachets, adding either 23 or 33 percent to the union's price 
paid for milk. Thus, the ietail value of tile modern dairies' outpt is estimated 
at 166 percent of the payments made to producers for their milk, while tile 
comparable figure for rural nilk handled by the traditional sector is 2 I percent. 
As a result, the cooperative system pays producers some 1.5 percent more for 
milk than the traditionai traders and the modern system as a whole gets the final 
product to consumers at prices 9 percent lover than those of the traditional 
system. 

The modern system's price structure is based on using modern lechnology to 
get liquid inilk to the cons'mier as efficiently as possible: on a milk-solids basis, 
its 'iquid milk retails at 28 percent less than the traditional traders's liquid 
milk, whereas its conserved (anmd packaged) products are priced to reflect their 
full cost--on a milk-solids basis, they retail at ) percent more than traditional 
traders' products (and at 38 perce, nore than tihe modern dairies' liquid milk). 
In effect, time modern dairies' pricing policies are the opposite to those followed 
by dairy industries ii the United States, where I:lqnid milk is priced as high as the 
market will bear and :onserved products are priced at whatever prices will clear 
tile market-and, in some countries, wln that is not achieved, tile state buys 
"surplus" products and/or sutbsidizes milk. In India, milk as such is rarely sub
sidized Operation I'lood, for example, has used public funds to provide low-cost 
capital for modernization of milk production, processing, and marketing, rather 
than for subsidizing milk. 

The Two Operation Flood Programs. The first Operation Flood was designed 
by the National Dairy Developnment Board of India (NDDB) in 1967-68. Its goal 
was to overcome the major prolemmus that had so far prevented replication of the 
Anand Pattern of Dairy Cooperative outside the region in which the original 
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Anand Cooperative had established itself (Gujarat State). These problems-and 
the actions taken to counter then under the first Operation Flood-fell into 
three major groups. 

Milk Marketing. By 1970, India's four major cities (Bombay, Calcutta, Delhi, 
and Madras) contained 4 percent of the country's hunan population and ac
counted for 10 percent of estimated expenditures oil millk and milk products. 
Demand was fairly constant throughout the year-but, in the hot season, milk 
production fell to one-third of w;nter-season levels-and, quite often, in one (or 
more) of the country's major regions, the monsoon rains would fail, adding 
sharp year-long regional declines to the regular seasonal fluctuations in milk 
production. When this happened, milk prices rose rapidly in the region(s) in
volved-and the highly concentrated purchasing power of the cities enabled their 
traditional milk traders to bid strongly for milk in the hinterland milksheds. 
This, in turn, disrupted whatever orderly milk marketing and procurement sys
tems might have existed in the milksheds-and often brought village milk coops 
to bankruptcy. It also caused the big cities (where 20 to 30 percent of milk 
con1snued was produced by some 100,000 cattle kept in tile cities) to attract 
muore of the better milking animals from the milksheds. To counter these prob
lems, the first Operation Flood contained provisions to finance the build-up of 
dairy processing capacities in the four major cities, to enable the modern dairies 
to capture at least 70 percent of those cities' liquid milk markets. Other provi
sions were 11ade to finance a network of transport and storage facilities for inter
regional iiovement of' ioilk, to help even out seasonal and regional imbalances 
between supply and detimand; flunds were also provided for resettlemoent of city
kept cattle. 

Rural Organiza.,ion. The NDD13 had been established in 1965, at Anand, 
mainly to replicate the Anand Pattern of Dairy Cooperative in other milksheds. 
By 1970, however, although six of these coop organizations had developed in 
Gujarat State, the NDDB had been unable to help get even one established out
side Gujarat. Yet such organizations were deemed to be necessary in the major 
milksheds, to pay a fair market-related price to producers, to help producers to 
increase their inilk production -and to enable the milk production-processing
marketing system to become more efficient and, ultimately, self-financing. In 
addition to periodic disruptions, caused by the dominant purchasing power of 
the major cities, whenever milk supplies declined sharply, three major problems 
had prevented replicationi of the Anand Pattern: (I) the traditional milk trade 
used its influence and ,'coiomic power to stop the development of coops, which 
would supplant the traditional structure; (2) bureaucrats often disliked and dis
trusted the idea of an autonomous coop, which Would employ its own profes
sionals to do work otherwise done by government departmients (chiefly, the 
Veterinary, Cooperative, Extension, Animal Husbandry and Milk departments of 
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state governments): and (3) as bureaucrats largely controlled the developmental 
funds available --while no one, including the NI)I)B, had devised a method of sys
tematically organizing village producers' coops ol a large scale- when proposals 
were made to use otficiall (Inlds to help establish Aland Pattern Cooperatives, 
these prop3osals 1 to get lost ill "amlaze of in terdepartmeltal procedures, SosecC1d 

that little actually happened. To overcome these three obstacles. Operation 
Flood was made self-fin;icime (by sale otf donated milk powder and butter oil, 
for recombination into liquid milk in tire major cities) and ftnds were provided 
to help establish Anand Pattern }airy ('o ,jrativesin seventeen (later, raised to 
eighteen) milksheds arounld the four major cities. Provisions were made to cover 
fixed investments ill cooperative organization, ill setting ill) airtificial insemina
tion systems, and in erecting da irv processilg plants -as well as covering all or 
Irts of the associated recurring costs, ill the earl, years. until tie new coops 

could cover these costs by their opqerating mnargins. 

hifrastructure. As the two pararaprhs ab ove show. most of the actions re
quired for Operation Flood were to be taken either ill the foulr nal.1or cities, ol ill 
eighteen hinterl:nd mnilkslLeds: responsibility for getting these actions imple
mented would rest with the state governments conc('erne(l. A few actions. how
ever, could not be0 imlpletented oil such a basis, bccause tley affected (and/or 
had to be implemented at) more than one location. This was tile case with the 
long-distance transport and storage netwoirk (National Milk Grid) arid. also, with 
the rearing of selected bulls to produce Semn for artificial insenination. In 
addition, certain common services had to be blilt u1p. such as dairy plant design 
and erection, rural coopertlive organization, manpower training and develop
ment. and unloading, clearance, Mnd 1rlOVelllellt of' donated milk powder and 
butter oil. Responsibility for these actions, it was decided. would rest with gov
eminent of India's designated authority for the project, the Indian Dairy Corpo
ration (I DC). a wholly ,overninent-oWIned, non01proIfit making corpora i(m, which 
generally contracted with the NI)I)13 for such services (except the handh:ig of 
donated dairy commodities, which in law was the IDC's respo rsibility ). 

As this three-part summary indicates, tie original Operation Flood consisted 
of integrated zactions of three types: milk marketing, rural organization and 
infrastructure. By 1375, tlhe IDC-NI)Dl3 had concluded that tile project's inte
grated approach to dairy deve uMrenrt had sonC advant:Iges. even though 
progress had been uneven lnMd less integrative than desired. This can be seen from 
Table 6C-1 . which stmmarizes progress up to 31 March. 178. Concentrating 
particularly on Operation Flood's relative successes and filures, tIre policymak
ers and planners at Anand set about devising "Operation Flood II.- with the aim 
of continuning and expanding whatever had worked in the first Operation Flood 
and finding alternatives for the parts that had worked less well. This planning pro-
Cess can most easily be described as havinig had tie following five components. 
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Selection of the Major Objective and Duration ofOperation Flood II. When 
the first Operation Flood was designed, in the 1960s, the NDDB recognized that, 
during the program period itself (initiall ', 1)70-75), there would be little im
pact on tile country's milk production. To produce hulls and build LIp a struc
ture for artificial insemination takes several years. Therefore, the goal of the first 
Operation Flood, with regard to milk production, was confined to building up 
the in frast ruct ure needed, before milk prodtactiou could be increased. By the 
mid-I1970s, the pure-bred bulls required for a large Al program were being pro
duced in India and technology and training facilities were in place. Thus, in 
1976, the NDDB decided that the main objective of Operation Flood 11should 
be to ensure that there would be "enough" milk in India by the end of Opera
tion Flood II. Nutritionists had estimated that an average of 180 grams k0.3 
pints) of milk per capita daily would be enough to balance the national diet 
(versus current consumption of 110 grans daily). But would people be able to 
increase their milk consumption at that rate? In the past decade, Incomes 
(measured by Gross Domestic Prod uct) had, on the average, risen by 3.5 percent 
yearly. In the 19 80s, projected annual increases in income ranged from 5 per
cent to 7 percent. indicating that effective demarnd for milk would rise to 149
176 grams per capita daily. The NDI)B felt that it would be conservative to take 
the lower figure of 149 grains. Ilowever, it was also decided that tile program 

should be implemented within seven yea rs, from 1978-79 to 1984-85--and 
the NDDB estinated that milk production could be raised only to 144 grams 
capita daily by 1985, although the artificial insemination program, to be built tap 
during Operation Flood II, would continue to increase milk production in the 
late 1980s, so that availability could rise to 185 grains per capita daily by 1980. 
This would be close to estimated effective demand in 1989 (some 190-195 
grains per capita daily). The NDDB concluded that a program of seven years, 
niaximiam effort appeared inlikey to produce either the nutritional require
ment of milk or the antoun t equial to effective demaand by the end of the pro
gram-but that suchI a program could set in train increases in milk production 
that would satisfy effective deiiand by the end of the 1980s, at a level also 
approximating tile country's atnutritional requirement. Therefore, the NDDB 
decided to r:iopose to the governuient of India a program of maximum effort 
from 1978-79 ta 1984-85, designed to raise availability of iilk to 144 grains 
per capita by 1985. 

Priorities,Instruments, amid Targets. The NI)B estimated that, by 1985, 66 
percent of effective detmand for ntilk would be fromn the rural population. 
Taking this factor into accotnt, phis the projected increase in overall demaind for 
milk, it was decided that the first priority in Operation Flood 11should be to 
increase rural milk production and that investments in urban milk marketing 
should be minimized. The massive increase required in milk production could be 



Table 6C-1. Operation Flood Progress 

OperationFlood 
Milkshed Districts 

Cooperative 
Union 
Registered 
Month Year 

Dairy Plant Feed Plant 
With With 
Union Union

Commissioned (Yes /) Commissioned (Yes J)
Year (No x) Year (No x) 

Village Milk 
Producers' 
Cooperatives 
Anand 
Pattern Other 

Milk Production 
Veteri
narianswith 

Villages Union/Cor-
with AI potation 

Cr 

1. Guntur 
2. Patna 
3. Banaskantha 
4. Baroda 
5. Kaira (Anand) 
6. Mehsana 
7. Sabarkantha 
8. Gurgaon 
9. Rohtak 

10. Jalgaon 
11. Bhatinda 
12. Ludhiana 
13. Bikaner 
14. Erode 
15. Meerut 
16. Varanasi 
17. Murshidabad 
18. Matigara 

3 
4 
1 

12 
12 
11 
11 

4 
3 

11 
-
7 

10 
2 

-

-
10 
1 

77 
77 
69 
57 
46 
60 
64 
72 
72 
71 
-
72 
72 
75 
-
--
74 
73 

78 
78 
73 
Expanded 72 
Expanded 70 
Expanded 74 
74 

-

77 
76 
74 
74 
77 
Due in 80 
Due in 78 
Due in 78 
Due in 81 
74 

x 
x 

,1 
It 

x 
x 

x 
x 
-

x 
x 
x 
-

x 

Due in 80 
77 
77 
Due in 78 
64 
Expanded 77 
76 

-

76 
78 
Due in 80 
74 
Due in 80 
Due in 80 
Due in 80 
Due in 78 
Due in 80 
Due in 78 

x 
x 

x 

, 
1 
x 
x 
4 
x 
x 
-

x 
x 
x 
-

x 

32 
82 
731 
533 
831 
581 
767 
150 
144 
350 
100 
33 
187 
139 
335 
20 

171 
191 

119 
40 

0 
0 
0 

175 
0 
0 

204 
167 

0 
21 
52 

0 
0 

21 
0 
0 

137 
2 

78 
128 
735 
70 
76 

0 
0 

53 
0 

50 
18 

151 
0 

97 
97 
77 

5 Corp. 
3 Corp. 

12 Union 
10 Union 
58 Union 
29 Union 

6 Union 
5 Corp. 
7 Corp. 

13 Union 
4 Union 

15 Corp. 
9 Union 

18 Corp. 
4 PCDF 
6 Corp. 
6 Corpn. 

10 Union 

Cb 

C" 

A dditfonalDistricts 
1. Madras 
2.Ooty 
3. Vellore 
4. Madurai 

-
-
-
-

-
-
-
-

Expanded 74 

Expanded 76 

-

X-
x 
x 

-

-

-

x 
x 
x 
x 

407 
90 
209 
358 

51 
149 
76 
279 

106 
38 
184 
212 

11 Corp. 
12 Corp. 
15 Corp. 
12 Corp. 

World Batik Assisted Districts 
1. Bangalore 
2. Mysore 
3. Tumkur 
4. Hassan 
5. Bhopal 

10 
10 
11 
11 
12 

77 
77 
77 
77 
77 

Due in 81 
Due in 81 
Due in 81 
Due in 81 
Due in 82 

x 
x 
x 
x 
x 

Due ie80 
-

Due in 80 
-

Due in 80 

x 
x 
x 
x 
x 

185 
171 
102 
92 
90 

-
-
-
-
-

105 
142 
80 
80 
90 

-
26 Corp. 
-
-
12 Corp. 



Millions Origi- Current 

6. Ujjain 12 77 Due in 81 
7. Indore 12 77 Due in 82 
8. Alwar 9 72 Due in 79 
9. Ajmer 2 72 Due in 79 

Eleven Action Items 

1. Expansion of existing dairies in four
 
metropolitan cities 


2. New dairies in four metropolitan cities 

3. Storage and long distance transport 

4. Milk collection/chilling centers 
5. Feeder/balancing dairy plants 

6. Resettlement of city-kept milch animals 

7. Increasing milk production 

8.b8. Development of improved milch animals 

9. Cooperative organization 

10. Project planning, manpower 

11. Miscellaneous (donated SMP & BO handling) 

x 
x 
x 
1/ 

In Rupees 

nalAlloca 
tiot,, 19 70 

19.1 

140.0 

31.7 

62.8 
147.0 

154.0 

285.0 

40.0 

18.0 

35.8 
35.8 
20.6 

954.0 

-


Due in 80 

Due in 79 

Due in 80 


Adjusted 

Allocation 


26.6 

238.7 

37.7 

363.8 

87.5 
269.1 

40.0 

26.0 

35.8 
35.8
36.8 

1164.0 

x 62 - 62 
x 70 - 61 

x 122 - 70 9 Corp.
 
,/ 210 - 169 -


Disbursemnents 
Through to 
January19 78 

22.4 	 In million liters of milk daily: 
Capacity Output 

Mid- End- Mid- End
1970 1978 1970 1978 

165.4 	 1.0 2.9 0.9 1.8 

Target: 2.75 million liters 

23.6 	 30 rail tankers
 
3 warehouses
 

J 17 dairy plants: 2.4 million liters/ 
256.5 	 day with 2 million liters conservation 

2.1 Economic forces depended on instead 
92.4 	 Animals covered: 1.9 million (est.) 


Target: 2 million
 

20.2 } {13 Bull Mother Farms 

11.9 ) Estimated milk producers covered:
 
2 million
 

22.3 	 1000 metric ton: 
22.3 	 Origmtin ceived39.7 	 Oriinal Received bybyTarget March 78 

538.7 	 / SMP 126 100 

BO 42 

Funds generated: 	Rupees 890 million 

Source: National Dairy Board of India. 

0 

35 
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achieved only through a large-scale artificial insemination program- which, in
 
turn, would call Ior the establishment of milk producers' coops in a very large

ntmlber of villages. Moreover, tilehigher yieldingl milch animals produced un;der
 
artificial insemination r :luired an ,f'ective veterinary support system, which
 
meant that the district unions of tilevillage coops involved woutld have to be
 
capable of organizin- mobile veterinary clinics. iven then. within 
 seven years,
 
not more than two-thirds of the milk producers within 
tilecooperatives' ambit 
could be expected to accept tileuse of artificial insemination. Taking these tac
tors into accotunt, the NI)I)B concluded that tileiinmber of milch animals
 
brought within the coops' ainbit 
 could be raised front some three million in
 
1978 to hiftecn million 
 IwI 985. of' which iust over tel million could by that
 
time be bred by altiticial inlsemtfination. Ths. 
tle cop structUre, artifici.l
 
insenrir'ition ,and veterinary stppot sst.Itmm adCo)ted
'elt as major ilistrtllllenLs 
of Opcration Flood I. It was :aso estim:Iated that time lnllnber of' AlThbed milch 
animals woul. increase to It)tleell million I 11)an d)l tlat this \votdd enable 
milk produtction to rise close to estimatled 1989 eflective demld. 

Locatim atid Organization. From experience gained dirill tile f'irst Otera
tion Flood, tile NI)I)I concluded that the country's prime milksheds consisted
 
of all or parts oltsome 150 to 16 0 districts, with a total adult mtilch animal popu
latio of some 33 to 34 million. Most (fl th,'se milch animals were in twenty-five
 
contiguous conlsistite aerace
aM:as, each onl off 5 to 7 distmicts. Considerinc
 
how hard it had be.,t) to clt17 Anand Pattern District ('ooaertive.nions started
 
during the first (e',eatimi Flood, tile
NDI)I decided that tilesmle approach coUld
 
not oe appflied to tile jobs of increasiiw the 1m1itttbel of liltiols to 155 by 10)85.

On the other h:1mld. the :Amlamd Patterll of' Dair Coot-erative had itself evolved
 
ftmrther since tilestart of tile first Operation Flood: ill I)73, the 6 Anamd Pat
tern District Colperative Unionis u State (inclndinlg Model
Gu~jarat the original 

at Anand) had combined themselves into a cooperative milk marketing federa
tion, so that thev could have 
a comllllmo tmarketing llld MetIn1)rtog:Int1 provide 
bei3 with common services. The NDDB therefore proposed that. to obtain 
the reqiired coverage of' milch animals hy Operation hood II. th p,roIgram
should aim at assistilg up to 25 federatiolts to develop by 185, each coveringz 
a cluster of distnicts (average: olpc cluster) and that eatch federation slidil, 
itself, become the "ctioi taker" responsible l~tr its own part of' the p'rogram.
This \vold litmit the majOr con ters o actillm toI25 which wvlold be a ttlna1e1etable 
number vis-a-vis communications, (levelopmental services, and fn'hding. 01' 
cotirse, it was recotmntized that it would tlot be easy to achieve the evolutioln of 
25 cluster federations, to the point that tilev could implement their own pro
grams. On time other hand, the NDDI3 had evolved a relevant modus operandi.
dturing tle first Operatiom Flood, whereby it had helped district tmimIls to imple
ment their village cooperative orgai programis. This rrodus operamdi
consisted mainly of assigning a Spearhead Team of NDDB3's experienced veteri
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nary doctors and cooperative organizers to a new district union, to work for one 
or two years alongside a similarly composed team, recruited locally by the 
union. The NDDB concluded that the same principle could be used to help new 
federations, if each federation were provided with a Composite Spearhead Team. 
including not only veterinary doctors and cooperative organizers, but also 
engineers, marketers, quality control personnel, accountants, and so forth. These 
teams (each ntnilberin 75 to 150) would be assigned to new federations as their 
,?mployees and, thereafter. each federation wotld be responsible for its own part 
)f Operation Flood II. 

The NDDB projected cluster-federation start-ups during tile program as fol
lows: four in year I ,eight in year 2 and thirteen in year 3-however, in four of 
the clusters, the organizational structure was already quite strong: these would 
require considerably less help than the others, thereby redtucing the size of the 
task by some 20 percent. 

Projecting the Operation of the Market. The NDD13 had, of course, detailed 
infformation on the milk markets in the cotntry's four major cities and tile 
seventeen rlilkshed districts covered by the first Operation Flood. It had sur
veyed a number of other cities, towns, and llilksheds, to provide data for 
feasibility studies. On the basis of" this infornlation, the NI)DB estimated that 
clirrent urban ililk consumption ranged from 155 to 226 granms per capita daily, 
while rural consumption was 110 to 120 granis per capita daily in nilkshed areas 
11id 61 to 70 grains ill other rural areas. The major ililksheds already accounted 
for slightly iloit thani50 percent of milk productiol. This share would rise 
during Operation Flood I, as the prograi's investnients ill ili]: production 
began to pay off. But it was also true that a niajor ilational objective wvas the 
relief of rural poverty and the achieveilerit of parity between urball and rural 
inconles. To the extent that this object was achieved, then, imilk consunlption 
would rise faster in the countryside than in the cities. In one sense, this pre
sented a paradox the Anand Pattern Cooperatives stilulated rural protction 
by linking ililk producers more efficiently tol urban denand, but tile ilore suc
cessfully they achieve'd this. the il ore ml ilk producers would retain ililk for their 
own (and their ileighi)ors') consitlmlptiol. Thus. too little investment ill urban 
niilk marketing could liniit the program's impact on ililk production while too 
much investillent ill processing and iiarketing could leave the coops saddled with 
underutilized dairy plant capacity. Ultimlately. however, the NDDB's projections 
indicated that ililk production in the milksheds could be expected to rise by 
some 55 percent during the prograli, while per capita milk consuiption would 
rise by only 45 percent. allowing for a 60 percent increase ill ililk marketing for 
Urban consumption. These calculations took into account several additional 
inlportant factors: other programs than Operation Flood wotild be working to 
increase production of other foodstuffs in all rural areas of the country during 
1978-5: the culled anitlals from Operation Flood nilksheds would be sold 
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into the rest of the countryside, where they would contribute to increased milk 
production; the gap between milk supply and effective demand would continue 
to increase at least until 1980-81, causing tilerelative price of milk to rise and 
stim'ilating increa.;es in milk production well beyond the confines of the milk
sheds covered by Operation Flood. For all these reasons, it became clear that the 
modern cooperative dairies would be wishing to diversify their urban markets. 
latching on to each rlilk market they could serve iliore efficiently than the tradi
tional milk trad.C A limitation on this policy would arise, however, if every 
urban market had to be served via an uirban market-milk dairy plant, which 
would reprocess and package inilk for urban consumption. This could double tile 
capital required for processing facilities. (The NI)DB had already developed and 
proven a system for bulk-vending unpackaged, refrigerated milk.) These con
siderations led t' two policy decisions: (I) under Operation Flood II. the 
modern dairies would aillat obtaining 00 to 80 percent of the liquid milk 
markets in the countrv's 145 major cities- alnd almost all of this market diversifi
cation would be achieved by direct supply from rural dairies, in insulated road 
tankers, to urban bulk-vending units, thereby avoiding tileneed for capital 
investment in urban reprocessing and packaging--and (2) since it had been ob
served that the modern dairies' efficient liquid milk systems caused a decline ill 
the proportion of milk consumed as ready-nlade, conserved milk products (ighee. 
curd. etc.), the proportion of milk processing capacity built for conserving, milk 
in the form of products would be decreased frol 50 percent of average procure
ment in 1978 to 30 percent by 1985: this also would decrease tilecapital re
quired, becauise dairy processing plants for conservin,, milk required twice as 
much capilal as dairy plan1ts eqtuipped simply to forward chilled, pasteurized 
milk for direct urban constmption. In addition to the mijor city markets (with 
a total liunlan population of Q0 to 95 million by 1985), it was anticipated that 
the rural coopeIatives would rapidly increase their shares of the liquid milk 
markets in smaller towns (with a total heumnami popidation of 20 to 25 million 
in 1985), in and arould tile milkshed areas, which could readily be serVed by a 
low-cost system for btilk-vending miilk fromn cans. This diversification of markets. 
with little fixed investment inl urban processinlt was designed to enable tilerural 
cooperatives to walk the tigh trope between tilemilk producers' increasing, pro
duction and markeling of milk, on tileone hand. an1d tilelikelihood, on the 
other hand, that as tilerral economy expanded, rural Y-ilk constituption would 
rise- probably unevenly, over both timtte and also amlone tilewidely varying 
regions of the coiuntry. I addition to the flexibility of' the urban milk marketing 
system envisaged. the overall plan for Operation Flood II provided for tight moni
toring of milk Mroduction andt consumption. acc0Ipanied by detailed arrange
tuents for opportunities to make annual corrections, fineed be, illeachl cluster 
federation's planned investments in processing and marketing capacities. 

Structure of Investment and Sources ofFunds. TIme estimated investment in 
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Operation Flood II totaled Rupees 4,835 million (= US$ 604 million i.e. Rs 
=1:00 US $.125). This total could most easily be categorized as follows (with 

cost breakdown shown on Table 6C-2): 

1. Investment in rural dairy processing facilities was additional to such facilities 
constructed under other programs in the cluster milksheds. By the end of 
Operation Flood 1I, the total facilities available to the cluster federations 
would be 14 million liters daily of "feeder" capacity (in dairy plants designed 
simply to "feed" urban markets with chilled, pasteurized liquid milk) and 6 
million liters daily of "balancing" capacity (in plants designed to enable the 
federations to "balance" seasonal variations in milk supplies by conserving 
flush-season milk in the form of milk powder, butter, ghee, etc.). Provision 
was also made for packaging liquid milk aseptically: this milk was termed 
"long life milk" because it had a life of 3-6 weeks without refrigeration, so it 
could be transported to urban areas and retailed there as a grocery item. 

2. 	 Investment in urban milk marketing facilities was also additional to such facil
ities constructed ill the cities and towns under other programs. By the end of 
Operation Flood 11,the total urban milk marketing facilities in the cities and 
towns coming under tile program would be capable of retailing 15 million 
liters of liquid milk daily. 

3. 	 The National Milk Grid was primarily designed to enable the program to even 
out seasonal and regional imbalances between supply :'nd demand. It in

T:ible 6C-2. Cost Breakdown Operation Flood II 

Rupees 
(millionsj 'ercent 

1. 	 Investment in rural-dairy processing facilities 8.5 
million liters daily feeder capacity plus 3.7 million 
liters daily balancing capacity, including 1.3 
million liters long-life 1,593 33 

2. 	 Investment in urban milk marketing facilities: 
I million liters daily capacity in four metropolitan 
cities' dairy plants p)lus 4.9 million liters daily 
capacity (bulk vending) in cities plus 2.8 million 
liters daily capacity (bulk vending) in towns in and 
around milkshed arcas 539 11 

3. National Milk Grid: movement and storage 	 285 6 

4. 	 Assistance to cluster federations 1,718 36 

5. 	 Infrastructural support 379 8 

6. 	 Planning and monitoring 325 7 

4,835 100 

Source: National Dairy Board. 
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cluded provisions for road- MId rail-milk tankers, storage facilities for milk 
powder and conserved milk fat, port-clearance of dionated dliry colimodi
ties from abroad, extrusion facilities for supplementary infant foods, paper
laminate capacity, and ill orban marketing demonistration project. 

4. 	Assistance to cluster federa tions included provisions to cover initial costs of 
cooperative organization and milk trodnction enhancement ill the cluster 
milksheds. Some 40 to 45 percent of' these fnids were to pro-ide direct 
assistance to village milk prodncers' coo)peratives to enable them to heCOmlle 
viable within not more than two to threeyears: 30 to 35 percent was allIc,.ted 
as capital assistance to cluster federations to help them establish veterinary
care and artificial-irsemination systems, with trainintg facilities for village 
cooperatives' staft -amid 20 to 25 percent was to cover part of the initial 
recurring costs of artificial insemination, extensiotin. spearhead teams, anid the 
like. Toward these costs, recipient flederatiols were to reserve Rupees 0.07 
(= US $0.00875 ,' US SI .00 = Rupees 8.00). per liter of milk procured. The 
balance was to he covered by tile flndls provided by tile p)grarl, Intil the 
reserved Rupees 0.07-per-liter Was su'ticien t to cover tIhemi (projected at the 
fourth-to-eightth ear. according to the stage of' each f'ederatiom's develop
mnellt). These provisiolns were itliendcd to he used flexibly, accOrding to each 
milkshed's nLeeds ald p)tential. The yardstick p)roposed., for appraising 
federation-wise allocaltions, was the niet cost to tire program "ofadditig one 
iup)vCd milchr animal for one year to its Al-bred herd duritrg the program: 
this was expected to varf foim Rntpees 22 to Rnpees 144 per aminal-year. 
according to tire nlatrie of' the milkslhed and tile deglee to which coops iII 
tie milkshed had developed. 

5. 	 hI'rastructural stupport coCrcd six fillacial provisions: to inccease tile 
colll'try's prodlctiot of- pl 'er hulls: to estahlislh a foot :rid nluth disease 
vaccine plant: to establish a program of research ill selectiuII.brer ding. feCd
ing. and 1niaageMnent of tile hiff'al. fir improved COnversioll efficiei1cy : to 
establish hnffalo holdine Ifarins arid iirprove tire marketirr system for live 
buffaloes, "l:d to increiase the services available to tanners' orgaizatiolls froi1 
tie NDI).3 ald rel ted instituit is, especially il such areas as rai.aLelen 
cotnsoltancy and execntive devehopIenlt. 

6. 	 Plannling alld rronittorinw consisted Imainly of pr(oisiorrs to cover tIe costs 
of developiig a mnlaacerlieit infl'ormatioi system for tie natilal milk grid. to 
provide developinlertl plahlrhtir, services to cluster I'ederations: to dIevelop1 a 
poorl of' skilled rrrai-power, with practical irailrill ill rrrnaeee of' Ldihrv 
cooperatives, dairy leclllology, alid arii:al husahmdry, alld to cover tile costs 
of designing. erectiirg. arid coin nIrissiolirig dairy alld cattle-Ieed pltlls. 

InI their prorposal. NDI))I3 phrriers calculated that sonie 1I perceit of' f'Lds 
needed could be generated internally by fIre Ildial Dairy Corpmrratior: almost 
36 percent were proposed to he provided by the govermnert of India (p ossibly 
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using funds loaned through a United Nations agency). For the balance, it was 
proposed that donated dairy comnmodities should be received as bilateral aid 
from the European Economic Comnnnity. These commodities (milk powder 
and butter oil) woUtld be sold into the moderLn dairy system at prices approxi
mating their value as liquid milk in India. Trhe modern dairies (mainly those in 
tilecluster federations) would recombine then into liquid milk, which would be 
marketed through the nmodern-dairy systl alonmig with indigenously produce2d 
fresh milk. The quantities oftcommodities to be rceCivedl ,yere envisaged as 
increasin, during the first the three ''ears of tileplogrun. at which point they 
would account 'Or some 10 peicent of milk handled Iv the modern dairies. 
Thee2after, the quamitities received were to be tapered ofT and ended illthe 
sevellt h vear. 

The "packaoge of' Iunds thus made available to the Indian )airy ('orioratioll 
were to be treated :Is a single "'corpus." Inl geCirCal, it was Cn\isaged that the 
corporation voUld disburse them directly to the organizations responsihle for 
each part o the progratn. Finids used tor nonprofit making activities such as 
the NDDIB's services wec to be provided as ontrielt erants.l lowever. flnlds to 
be invested in creation of,econoilically viable imtiltniMs (suci as clustIr feder
ations) w\\ere expected to be pmoVided :is 30 percent giant/70 percent loan. 
Interest would be payable oil the loan portion at tile rate set by tile 1!o.Vellllllellt 
1"r develople2ntall loans currently, S to t) percent. loans \wre to be repaid, after 
a 'ive-year (race period, in twenty equal :mniiuaml installments. covering interest 
and principal. NI)D13's projections indicated that the lain rCipie2nts of these 
funds, the clustel. 'ederatiotl, would be capable otlmaking loan repay iments as 
scheduled. 

The conventional beiie1it /cost analyses ot" the program were also lavorable. 
Usin- a social discounit rate of 12 perce1it the benefit/cost ratio was projected 
as 15:1 -and the overall econiomic rlate of the return was 35 percent (inearly 
three times the social olportunity ratc ot 12 percelt ).These valuations of,the 
benefits. to be derived b' the countlrv troill the pi.igrain, conmpared well with 
the results normally expected froil such developmenital programs. 

Relaxing the Constraints 
There are several ways of viewing developmental programs, such as Operation 

Flood 11.Much of the work oil evalmat ion, depelds comsider:ablyl! quantitative 
analysis of returns on imvestment. Without denving the useflilmiess of such all
apprmiach, it ma' be interesting to lake a dilT reim approach to the National 

Dairy Development Board's proposal to Operation Flood If. 
The designers of the programn have stated that they were inifluenced by their 

desire to learn f'rom tile experience gained inlimplenmeinting the first Operation 
Flood. They had identified solie things which had worked well- and tile\!had 
identit'ied some constraints, which had retarded ilplemclentation. Evidently, they 
have tried to build into Operation Flood II some features that are designed to 
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implementers Floodenable the of Operation 1I to relax the constraints which 
delayed sofle parts of the first Operation Flood. These features can be classified 
under three headings: (I) physical conversion, (2) human organization, and 
(3) the relations betweeniifunding and structure. Some aspects of these three 
sets of features are outlined below. 

Physical Conversion. Vegetative matter is produced by photosynthesis, the 
process whereby the sun's energy is used to convert carbon dioxide and water 
into plant material. NMilk production is a subsequent process, whereby tuamnials 
convert plant material into a tood which uniqICly comlbines certain nutrients 
required for bodily growth and protection from disease. Some of these nutrients 
cannot be synthesized by tile lnial system and the com1bination of them that 
exists in milk canl be obtained from plant material only by devising rather cni
plex mixtures of plant foods. 

Agricullure in India has for thousands of years depended on the draught
power of bullocks. 'herefore, many Indian farmers keel) cows mainly to ensure 
that they have bullocks. Ior these farmers, milk is a by-product of' dratght 
an inmals. 

Most Indian cows have been selected, over thousand of years, for two sets of 
characteristics: an ability to produce and suckle their young, especially the male 
calf and an ability to survive on only a very poor diet, while resisting most 
varieties of virus and parasite. 

man 
foods any llore, that we must live by consutming plant fools directly, thereby
avoiding the inefficient double-processilg that is involved when animals convert 
plant material into toods such as milk. It this is so, how 

It is often said today, however, that cannot afford the luxury of:llilal 

can India, with its 
hungry millions, afford milk? Many people, especially in the West, therefore ask: 
Should India have a dairy development program such as Operation Flood? The 
question is. of course, one only Indians can decide- but a close examination of 
milk production in India can enable any observer to understand whyImilk pro
duction is given high priority there. 

The bulk of teedstuffs fed to bovines in India are agricultural by-prodtlcts 
(such as straw) and natural herbage inedible to man (such as weeds and leaves), 
which milk producers and the-ir families garner from the countryside. Only very
small amounts, if any, of cultivated green fodder and concentrates are fed to tile 
typical cow and buffalo. 1 hus, India's milk production is primarily the con
version of waste plant matter and human labor into animal food (and bullocks). 
This is true even of' the improved milch animals (such as crossbred cows) that are 
being reared to form the National Milch Herd under Operation Flood !I. 

Nevertheless, it is true that some cultivated fodder and some concentrates are 
used for milk production. It has been estimnated that the land so used might, if it 
proved suitable, enable India to produce 3 to 6 pe cent more cereal. 

This is not considered a sufficient reason for risking a further deterioration of 
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the diet for the majority of people in India, whose traditional diets can be 
balanced nutritionally by consumption of some 180 grams of milk daily. There
fore, a policy of agricultural development that would lead to a "cereals only" 
diet for the majority has not been adopted. Instead, a National Milch Herd is 
being developed of bovines that are much more efficient converters than the 
present stock: these improved animals consume only 27 percent of the total 
digestible nutrients and only 39 percent of the crude protein that India's current 
stock consume to produce a liter of milk. Rearing these animals can therefore 
increase the returns to labor for small-holders and landless families, who other
wise have little remunerative work during most of the year. 

Thus, there are conditions that relax the constraint that might be imposed, if 
increased milk production necessitated a decline in the conversion efficiency of 
the national food system. In Operation Flood II, this potential constraint is to 
be relaxed by an institutional structure that enables very poor rural people to 
breed up their milch animals for more efficient milk production, while ensuring 
that the improved milch animals can be fed primarily on agicultural by-products 
and garnered herbage inedible to man. 

Human Organization. One major success of the first Operation Flood has 
been the growth in village milk producers' cooperatives. In its Spearhead Teams, 
the National Dairy Development Board has created an effective instrument for 
rural organization. Moreover, whien the producers in a milkshed can see how the 
cooperatives can help them, the movement develops a momentum of its own 
that the "establishment" cannot retard. 

However, it is equally clear that some part or other of the establishment has 
often succeeded, during the first Operation Flood, in preventing a union of vil
lage milk producers cooperatives from obtaining ownership of its own dairy 
plant. Moreover, in many milksheds, there was effective resistance to the spear
head team approach to cooperative organization. This delayed tile program: 
hence, the small number of cops so far formed in some milkshed districts. 
These delays also retarded the program to increase milk production by provision 
of veterinary care and artificial insemination through the cooperatives. Some 
official promoting organizations, such as publicly owned dairy development 
corporations, still not only retain ownership of dairy plants built tnder the 
first Operation Flood, but they also still retain the veterinary doctors as their 
employees. 

These difficulties delayed the first Operation Flood, which aimed at creating 
only 18 Anand Pattern Dairy Cooperative Unions. Operation Flood II requires 
some 150 Unions. This could imply that an intolerable number of difficulties 
must be expected. 

Clearly, the cluster federation's role in Operation Flood 1Iis d signed to over
come the o,'ganizational constraints described briefly above. The fomiation of 
these federations can limit the program's action-centers to a manageable number. 
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Perhaps it viii prove to be of even more inIportance that tile federations are to 
be "demanders," on behalf of their members, of all the investments and services 
envisaged under Operation Flood 11. And the pressure of their demands is ex
pected to overcome the kinds of resistance tlat iliipeded inplcmentation of the 
first Operation Flood. 

True, this still leaves the National l)airy l)evelopment Board with the large 
task of ensuring that each f'ederation can get the skilled nmn-power it needs. 
ThouSands of' yotuntg graduates, who have received an urban-oriented education, 
have to be foImd and it has to be ensured that they .1re motivated to want to 
serve poor tarners. Also, the Indian )airv Corporation, will be deployilg public 
funds, and the investment of these funds has to be monitored and controlled. 
Nevertheless, it aplpeirs that the designers of"Operation Flood II are, to a con
siderable extent, depelding on the development of tile cluster federations to 
relax the colstraints imposed on tle first Operation Flood by diffictlties of' 
htnuan organization. "vidently. where there is resistance trout traders, bLreau
crats or traditional power-holders, it is fie federations which are to overcolue 
this resistance. Thereftore, the fedetations' leadership, vigor, prof'essional man
agelment, and popular slipp)rt constitute tie conditions that are to relax the 
constraints of' htunan trgliZtti Iltat i fipededtIe first Operation Flood. 

Relations between Funding and Structure 
(lassifications, su1ch as "conversion efficiency" and "'l-,uman organizatitm"
 

can be uSeI'ul for analytical pmrposes. lHowever, certain features of Operatioln
 
Flood 11cut across several areas that are sometimes analyzed separately.
 

This is partictlarly evident in those features of" the proigram that involve
 
investmellts designed to enlable rurall :labor to 0more
be productive, a description 
that could be aplied to all investments envisaged under Operation Flood II. 
The econolic viability of tie village cooperatives, tile district unions, and the 
federations of" these unions is largely of' thea fImiction milk producers' produc
tivity. That productivity, in turn. is largely dependelt oiltie process of con
version efficiency. 

The village cooperativeiulimijedertion structure can be viewed merely as a 
means whereby the milk producers olTer to tile milk constiner the benefits of 
their immproved prIoductivity. Fedcratioln-to-f'ederatioit relations, to be institu
tionalized thiough the National Mi!k Grid. canl be viewed merely aIs a imeans of 
ensuring that the r ,dltcers, ot'ers to consumers vill colistitlute tile best natioltl
wide 'fit" to the demanld coifronting milk suplly: henice the emmphasis ilm 
Operation Flood I1 on tie malmagement inf'ormatiom systemm for the National 
Milk (;rid. 

No doubt, tle existence of that system will prove to be aimimmportanmt condi
tion for relaxing tie complex constlraillts iunder discussion here. Ihowever, it is 
also true that the flnctiotming of' the Natiotnal Milk Grid will reflect time millions 
of very local decisions made daily by farmers, their cooperatives. their profes
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sional managers of dairy plan ts, and others. An attempt to en force tifito! mity, 
in the name of coordination, would probahly paralyze the system, while cer
tainly stifling individual inlitiative. At the satme time. tile tinltitu(le of local 
decisionmakers involved-- the farlerst lie cooperatives' elctC( boards of" 
directors, the professional nmagers will :ll be to some extent responsible for 
the Rupees 4,835 million that are to he invested through Operation Flood II. 
They will have to combine their finmcial depemlenice with valid, indlepeldent 
decisiomnakinig. The implemecnters of the programi will have to combine their 
role as watchlog over public fuis with their role as stimulaters of local 
initiative. 

To Soie exteill, this w:as sought o he :achieved inder the first Operation 
Flood by entrusting these roles to diifelrcit iistitutiols: the govern-tl men) t-owllel 
IndialfDairy Corporatioln was responsible Io the qiality of ilvesllnlts m1;ade. 
while the attlonoous Natiotial l)Dairy l)evelopmnent Board was responisible foir 
stimulalting the levelopmelnt of the cooperatives as iilependlit producers' 
dcCisioninaking bodies. 

This (level optent, however, was resisted quite successfully in a number of 
cases, as alrady noted lbove. Moreover. the sheer weilit of the iivestlent 
required in Operation Flood IHmay' make it impossible to mai aii the scpara
tiol of roles betweel tile Inlian Dairy Corporation anld the National Dairy 
Development BoarL a rtole structure. which it cat be alrgued is ill any case 
souliewhat artificial. 

Thus, it tniay be that I coiistraint Will be itltposed on ihe lCCl)lelnt oflan 
atutollollous cooperltive sltitute by the t:ic:t that tile promoters of that struc
ture are also resimisible I'mr tile public tIouMs invowlvCd. PrCsutaly, the Ie
signers of' Operation Flood 11civisage furtlher development of' such itistitutions 
as the Indian Dairy Corpor ation and the Natioil Dairy Developmem t Board, in 
ways that will relax aiu.y constraint mposed on cooperative developmnt I)by tile 
promoters' watchdog role. 
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APPENDIX D
 
TATE & LYLE, LTD.*
 

In April 1976, Saxon Tate, chairman of the Executive Committee of 
Tate & Lyle, Ltd., was reviewing the company's worldwide involvement in devel
oping COUltries. Tate & Lyle is a British-based Multinational company with 1975 
after tax-profits of £22.8 million on sales of £1.3 billion. Its business is to sup
ply, trade, and process commodities, and provide tileservices necessary for trans
porting, processing, and warehousing other people's goods. The group has a 
substantial presence in the worldwide markets for many foods, feedstuffs, fuels 
and chemicals, and other vifai commodities. Besides sugar, its main fields of 
operation are international commodity trading, bulk liquid storage, shipping, 
road transport, engineering, and consultancy. Tables 61)-I and 6i)-2 show Tate 
& Lyle's recent financial performance by type of'operation. Table 6D-3 is their 
most recent balance sheet. 

Mr. Tate felt strongly that the group's effort to coordinate commtodity sys
tetns on a global basis is dependent up~m a broad and in-depth involvement in 
both the developing and developed world. Since itany comniodi ties are pro
duced in less developed nations, Tate & Lyle's presence in these locations 
strengthens its procurement and marketing abilities and creates flexibility in its 
handling operations. New marketing opportunities also exist in some developing 
countries as they raise their standard of living: such is now the case in Iran and 
Saudi Arabia. The group's trading activities benefit fron a worldwide coinmuni
cation network, which is constantly feeding information to Tate & Lyle's head 
offices. For these reasons, Tate & Lyle has made considerable effort to main
tain mutually beneficial relationships with tilepeople and governents o: the 
countries within which it operates. The grotup has initiated creative progranms 
that have Lansfered ownership of many ot' its ovorseas assets to local residents 
or their governments. Tate & Lyle has also lained nationals to manage these 
assets and continues to provide management .n1d technical consultancy services 
to them. As a result of these programs, Tate & Lyle has mtaiitained some type 
of role in most of ifs traditional trading areas. It is this presence, antd not neces
sarily the ownership of' physical assets, that plrovides tile toutidLtioti 'Or tile 
group's coordination activities. NIr. Tate was pleased tlta tihe grutp has been able 
to avoid the probletms ot many multinational ctmilpanies wvhto have essentially 
been thrownt out oftdeveloping cottttries and have had their assets expi opriated. 
lie was not. htowever, content with Tate & L.yle's past actions and was seeking 
new and initovative strategies that would strengthen the comttpany's practical 

*This case was prepared by Ro bert Dew under the supervision ot Ray A. Goldberg,
Moffett Professor of' Agriculture and Ilusiness, is aibasis for class diseussint rather ttan to 
illustrate either effective or ineffective hadling fian administrative situation. 

Copyright ©1976 by the President and Felows oifttarvard Cllege.
Distributed by the tnturcollegiate Case (learin It,use. Soldiers Field, IHoston, Mass. 

02163. All rights reserved to the contributors. Printed in the U.S.A. 



Table 6D-1. Tate & Lyle: History of Turnover and Pretax Profits by Operation, 1968-75 (millions of pounds) 

Turnover 

1975 1974 1973 1972 1971 1970 1969 1968 

Sugar Refining: 
United Kingdom 
Overseas 

Commodity handling, trading, 
storage, and distribution 

Shipping 
Raw sugar production 

(including local refining) 
Engineering, consulting, and 

miscellaneous 
Less intergroup turnover 

388.6 
114.7 

698.9 
28.8 

32.4 

51.7 
(40.7) 

197.3 
80.0 

337.1 
37.3 

29.1 

34.2 
(32.7) 

161.1 
60.1 

206.2 
24.2 

16.3 

24.4 
(26.6) 

142.9 
50.2 

188.0 
12.5 

21.5 

21.7 
(17.5) 

126.0 
39.8 

137.5 
12.6 

28.7 

16.6 
(18.6) 

120.7 
33.6 

61.7 
11.3 

21.4 

19.5 
(5.9) 

119.2 
26.4 

37.2 
9.9 

25.5 

15.8 
(6.0) 

127.2 
23.1 

36.8 
11.7 

22.3 

12.1 
(4.5) 

Total turnover 1,274.4 682.3 465.7 419.3 342.6 262.3 228.0 228.7 , 

Sugar Refining: 
United Kingdom 
Overseas 

Commodity handling, trading, 
storage, and distribution 

Shipping 
Raw sugar production 

(including local refining) 
Engineering, consulting and 

miscellaneous 
Associate companies 

7.3 
4.2 

32.4 
.4 

4.7 

1.7 
1.9 

2.1 
3.7 

18.1 
13.3 

4.5 

1.8 
1.7 

3.3 
4.1 

3.6 
6.8 

(.3) 

1.4 
1.4 

PretaxProfits 

4.2 2.6 
3.7 3.9 

5.7 3.2 
1.7 4.2 

.2 .6 

1.3 (.4) 
.6 .2 

3.8 
4.1 

3.3 
3.2 

(1.6) 

(.5) 
-

2.5 
3.6 

2.9 
3.0 

(1.5) 

.3 
-

3.3 
4.0 

1.9 
3.8 

.2 

.5 
-

Z 

" 

. 

0 

12 

Central expenses 
Other adjustments 

52.6 
(5.1) 
-

45.2 
(4.4) 
(9.7) 

20.3 
(3.2) 

.8 

17.4 
(2.4) 

1.2 

14.3 
(2.9) 

1.2 

12.3 
(3.2) 
-

10.8 
(2.7) 
-

13.7 
(2.3) 
-

Cb
l 

Group profit before taxation 47.5 31.1 17.9 16.2 12.6 9.1 8.1 11.4 

Source: Tate & Lyle Annual Reports. 



Table 6D-2. Tate & Lyle: Percentage of Turnover and Pretax Profits Provided by Each Operation, 1968-75 (percentage) 

Turnover 

1975 1974 1973 1972 1971 1970 1969 1968 

Sugar Refining:United Kingdom 
Overseas 

Commodity handling, trading,
storage, and distribution 

Shipping 
Raw sugar production

(including local refining) 
Engineering, consulting and

miscellaneous 

Total 

30 
9 

53 

2 

2 

4 

100 

28 
11 

47 

5 

4 

5 

100 

33 
12 

42 

5 

3 

5 

100 

33 
11 

43 

3 

5 

5 

100 

35 
11 

38 

3 

8 

5 

100 

45 
13 

23 

4 

8 

7 

100 

51 
11 

16 

4 

11 

7 

100 

55 
10 

16 

5 

9 

5 

100 

C 

Sugar Refining:
United Kingdom 
Overseas 

Commodity handling, trading,
storage and distribution 

Shipping 

Raw sugar production
(including local refining) 

Engineering, consulting andmiscellaneous 
Associated companies 

Total 

14 
8 

61 
1 

9 

3 
4 

100 

5 
8 

40 
29 

10 

4 
4 

100 

16 
20 

18 
33 

(1) 

7 
7 

100 

Pretax Profits 

24 18 
21 27 

33 22 
10 30 

1 4 

8 (3) 
3 2 

100 100 

31 
33 

27 
26 

(13) 

(4) 
-

100 

23 
33 

27 
28 

(14) 

3 
_ 

100 

24 
29 

14 
28 

1 

4 

100 

Source: Tate & Lyle iinnualReports. 
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Table 6D-3. Tate & Lyle: Balance Sheet as of Year Ending September 30 

(thousands of pounds) 

Cash 
Accounts receivables 
Inventories 

Total current assets 

Deferred assets 
Base inventory stocks 
Inve.stments 
Fixed assetsa 

Total assets 

Bank overdrafts 
Accounts payable 
Other current liabilities 

Total current liabilities 

Deferred taxation 
Long-term debt 
Minority interest 
Share capital 
Retained earnings 

Total liabilities and equity 

1975 1974 1973 1972 

36,855 28,133 11.123 9,551 
111,348 122,484 60,686 52,492 
94,698 48,877 51,645 38,768 

242,901 199,494 123,454 100,811 

6,465 6,759 7,708 8,359 
16,181 
15,394 

15,335 
13,391 

-0 -
11,6 '7 3 

- 0 -

7,757 
117,511 105,656 96,807 107,586 

398,452 340,635 239,642 224,513 

33.818 27,492 23,323 17,869 
115,425 127,558 52,741 36,660 

19,276 21,852 19,446 14,667 

168,519 176,902 95,510 69,196 

36,922 20,056 8,734 11,961 
45.639 37,941 37,678 47,146 
14.532 12,658 11,219 13,379 
56,942 45,6)2 45,692 45,692 
75,898 47,586 40,809 37,139 

398,452 340,635 239,642 224,513 

aNet of depreciation and capital grants equalization. 

Source: Tate & Lyle's Anual Reports. 

and profitable involvement in the developing world. To develop a background 
for formulating these new perspectives, Mr. Tate wanted to review the following 
areas: 

I.Tate & Lyle's overall operations 

2. 	 the evolution of the group's strategy in the developing world 

3. 	 the group's activities in Belize (Mr. Tate felt that the Belizean operations 

tuight serve as a prototype for involvement in a developing country. Not 

only had Tate & Lyle established favorable relationships with the government 

and local sugar producers, but its activities had also been profitable to both 
the company and industry participants.) 

4. 	 Tate & Lyle's present involvement in several developing countries and how 

the group plans to coordinate this involvement with Fate & Lyle's overall 

strategy. 

Background on Tate & Lyle, Ltd. 
Tate & Lyle was fortued in 1921 by the merging of two family-owned sugar 

refining companies. This new company served as a foundation for the establish 
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ment of Tate & Lyle as the major U.K. port refiner. About the same time, tile 
company .lanced its U.K. sugar activities by acquiring a number of English
sugarbeet refning plants. This avenue of growth was blocked in 1936 when the 
British government nationalized the U.K. sugarbeet processing industry. Tate & 
Lyle then turned its expansion activities into raw sugar cane production in the 
Commonwealth countries, notwhich only secured a supply of raw materials 
for Tate & Lyle's U.K. refineries. but also provided the impetus for further in te
gration in sugar operations. Shipping, storage, road transport, trading, and 
consulting were graduIally added to Tate & Lyle's activities until the company
had developed a completely integrated nctwork of activities within the sugar 
system. Recently, the group has expanded its expertise ii each functional area 
into other closely related commodity systems. Following is a description of 
Tate & Lyle's present activities. Tables 6D-I and 61)-2 show tile financial per
formance of each activity. 

U.K. Sugar Refining. Tale & Lyle Refineries' (TLR) is the group's U.K. 
sugar refining and uarketing subsidiary. TLR has three refineries located in Lon
don, Liverpool, and Greenock, which refine around 50 percent of the sugar
cotisimed in Britain. Since tile U.K. sugar industry is not expatiding, TLR has 
broadened its activities into other sweeteners, such as glucose syrups, and is 
seeking to expand its base into other areas. 

Molasses Production and Trade. Utited Mollasses (UM) trades, stores, atd 
distributes a substantial and increasing proportion of the world's essential foods,
fuels, feedstuffs, and chemicals, including about three million tons ot molasses. 
Together with its U.S. subsidiary. Pacific Molasses. United Molasses is the largest
molasses trader, with over 40 percent of the world market. But UIM'. companies 
are not merely traders. They offer a complete service from producer conto 
sumer- buying. transporting, storing, processing, and distributing essential 
comn, idities. From its hase in tie trading and handling of molasses, UM has 
expanded to provide a complete service in the markets For oils, feedstuffs. seeds 
and other essential comnuoditics. 

Sugar Trading. Tate & Lyle International (TLI) participates in the trading of 
sugar in the world markets, providing a complete service to produicers and con
sumers including handling. refining, transportation, packaging, and financing, 
depending upon the requirements of the customer. Close, overall control is main
tained in its trading position. The company's activities are complementary to 
the group's overall trading, freighting, and coordinating operations. This sub
sidiary benefits greatly from the int'Ioration generated by the group's worldwide 
activities. Sugar trading accounts for a significant portion of Tate & Lyle's 
expanding commodity trading profits. 
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Bulk Liquid Storage. As well as storing its own cargoes, Tate & Lyle serves 
the needs of third-party customers with a worldwide network of bulk liquid 
storage terminals, having a canacity of over two million cubic meters. These 
facilities are located in the United Kingdom, the United States of America, 
Canada, and Europe, and handle most liquid products-particularly petroleum 
and chemicals, but also molasses, fats, vegetable, and animal oils. 

Road Transport Services. The group offers a variety of transport services. 
Tate & Lyle Transport operates a fleet of nearly eight hundred vehicles ra:iging 
from small vans to road tankers. TLT Distribution provides a multiple distribu
tion service accepting large consiginments at its large modern warehouses stra
tegically placed throughout the United Kingdom, storing and breaking bulk for 
delivery to major retailers. Slver Roadways arranges transport for over two 
thousand customers using its own vehicles and calling on the vehicles of over 
four thousand contractors. TLT Truck Services has been developed to provide 
commercial maintenance and sales service for third-party customers. 

Shipping. Developed from the need to transport its own cargoes. Tate & 
Lyle Shipping, Ltd., owns twenty-two ships, totaling over 500,000 tons dead
weight. These ships are supplemented by chartering, giving flexibility and 
balance in a market that traditionally reacts sharply to world trading cycles. 
Tate & Lyle Shipping operates Athel Line, with three ocean tankers and three 
coastal tankers and Sugar Line with eight bulk carriers, for which sugar is a very 
important base cargo. Furthermore, the group joined early in 1976 with Ocean 
Transport & Trading to form Panocean-Anco. This new company operates a 
fleet of twenty-two deep sea parcel tankers. These vessels can carry over thirty 
different types of liquid cargo ranging from vegetable oil to chemicals and 
petroleum products. The Panocean-Anco fleet is the most modern and largest 
of its kind in the world. 

Engineernjg and Consulting. Tate & Lyle has developed skills that enable it 
to advise others; Tate & Lyle Engineering (TLE) is the company responsible for 
marketing these skills throughout the world. It covers every aspect of agricul
turally based industries, from the improvement of a manufacturing plant to the 
setting up of a new industry. TLE has already established complete sugar indus
tries in such countries as Zambia and built and improved sugar factories in South 
Africa, Nigeria, Belize, Mexico, Pakistan, and many other countries. It is at 
present working on projects in over fifty different countries including Brazil, 
Bolivia, Indonesia, and Afghanistan. TLE plans and designs complete factories, 
undertaking turnkey operations from concept to commissioning, and its sub
sidiaries specialize in the manufacture and supply of machinery and equipment 
for many of the projects. 
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Canadian Refining Operations. Tate & Lvle's Canadian stbsidiary is that 
country's leading supplier of sugar, with refineries in Montreal and Toronto. 
From this base have grown many pioneering developments in the engineering 
field. Subsidiaries snecialize in tiledesign and nanufacture of plastic pipes and 
fittings for the liqut.,d transmission and sewerage inldustries and have eXlanded 
into the United States with the establishment of tour factories. 

History of Tate & Lyle's Involvement 
in the Developing World 
Tate & Lyle has been workintg in developing comntries for forty years. During 

this period. the cottipany has been colstantly adapting its strategy to meet both 
tileneeds of, the cotll)llaty and the cliaitging social, political, and ecollolic coll
ditions withill the developing.z world. The group's first efforts were aimed at 
sectring a source of' raw materials for its U.K. sugar refineries resulted inilld 
large, expatriate investnents. As filedeveloping countries gained their political
and ecolomlic ildepe ldence, the Cmphas: was shifed flon outside otwnership 
and ianagelliellt to local ownership and nanagetnent with sltong relatiotnships 
with the Tate & Lyie grotup. 

The I030 nationali/ation ofl' tIme U.K.'s becetstgar itd llStrv' provided tileim
petuts olrTate & Lyle's early investment in the developing world. Since much 
of U.K.'s cane raws were ipittrm'd fron .antmaica and Trinidad, these countries 
were logical choices for TaJte & Lyle's ettry into raw sugar pr dtlctiOn . Sngar 
had beel prodnCed M] these islands silcC tile1700s. whent colonial settlers 
imported slaves fioil Africa and established large sugar plantations. Most estates 
also bnilt sliall suglr 'actories to process tie cane into raw sngar, which was 
then exptlted to latge port rlefineries located; tileconstnning Tiienear areas. 
sugar industries of' these islands leached their peak illtie early I SO0s. Produc
tion inl 1805 lot,lled over 100,000 tons ill.latnla.lica, and tileisland was the 
world's laIrgest expo0rter of' sutar. When tile slave trade was abolished in 1807, 
and the slaves were freed il1838. the econtomics of"the indtustry changed. re
suiting illsnbstantial declines illprodtuction voluitmes. lanmaica's prodduction had 
(leclilLed to unv N,000 ttons hy 1854. File snear industries of' both islands re
mained depressed tmitil tile 1000s. 

When T'uIe & Lyle acquired sngar estates taiIoth islands it 1037. tvo impor
tant Irenids were taking, place. First. a consolidation prccess was reducing the 
number of' I'actories :il inicreasing the acreagC of, each estate. The 300 stga.r
factories that were ilt opelration in 'I rillidad ili 1807 had been iedthced to I I by 
1937. As this ratiotmAi/alion process %wastaking place, prodtuction volume also 
began to expantd rapidly. Swar became extrcmely important to the economllies 
of the islands. Althumh botlh Trinidad and.l Jamat:ica were developing other indus
tries--oil in Trintidad and bauxite in .lamaica- stigar prodtictiotl, due to its labor 
intensive nattre. etployed a large pottio0n of' the cotintry's labor force. 

rhrioughoutl the 1940s. Tate & Lyle concentrated its expansion of' raw sugar 
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production solely within Jamaica and Trinidad. This expansion, however, took 

two separate forms. Inl Jamaica. Tate & Lyle established two estates, Frome 
and Monymusk. Sugar mills were built at both estates, tie Frome mill was com

pleted just before World War 11and the Monvmusk mill just after. Production in 

1940 was about 32.000 tons. As Tate & LVle gradually expanded the calc 

acreage of' each estate, additional milling capacity Was added. By 1063, produc
tion had increased to 180.000 tons, and Tate & Lyle's two estates accounted for 

40 percent ot Jamaica's milling capacity and 00 percent of its c1t. requirements. 
Tate & Lyle's expans., i in Trinidad took a different forlut. The Collsolidatioll 
of the number of mills created several sizable sugar estates. Through a series of 

mergers, Tate & Lyle acquired these other estates. The last major acquisition 
took place in 1962. giving Tate & Liye over 90 percent of the raw sugar pro
cessing capacity in Trinidad. 

In the early 1950s. Tate S.& Lyle diversiied its raw Stlgar prodlnction when it 
become involved in tilesgear iodulst rV of Rlodeia . The Connpalny purclased 
two refieries that supplied all of the country's sugar costm ption. At that lime. 
raw cane sugar was not p)roduced in the area and had to be imported substantial 
distances f'ron cane producing areas. This inefficient logistical conftiguration 
created a high cost struicture for retined sugar and encouraged tiledIeveloplent 
ot :-ugar cane production within Rhodesia. Although Tate & Lyle made only 
small investments in tIne sugar estates, tine contpany provided large anLounItS of 
mana1l1.gellelt a1d technical services in tleir dev\elopment. These estates, coi
binned wilh Tate & Lyle's refineries, gave Rhodesia a cotMip1etely self-sufficient 
sugar system. 

Another African involvement "or Tate & Lyle has been in Zambia where it 
built a refinery illthe mid-I050s. Since logistical problems made the procure
ment of' imported raws economfically unfeasible, Tate & Lyle established a large 
sugar estate at Chirunndu a location on tileRhodesian side of tileZaimbezi 
River. which seplmates Zambia and Rhtdesia.Just after this new estate began 
I'elilg raM's t tileZanitbia reintery, tilefederation of' Rhodesia and Nyasaland 

fell apart and the border between Zanbia (Northern Rhodesia) and Rhodesia 
(Southern Rhodesia) was closed.' This action created two problems for Tate 
& Lyle. First, tile ('hirtmtl estate became uneconotnic. The only rail connection 
between tile estate and Tate & LIe's two Rlhodesian refineries was a round
about route which ran through Zaunbia. Since there w\'ere no other viable meth
nods of transporting tile raws to tine refineries, the new sugar plantation was 
eventually abandoned, resulting in a suhstantial loss for Tate & lle. The com

pany's second problem was finding a source of raws for its new Zanhian refinery. 
The company, illcooperation with the Zanibian government, built another new 
estate on a I7,000-acre site at Nakambala, Zamnbia, which is located across the 

Zambezi River fron the original Chirundu estate. The new Nakarnbala estate. 
combined with the refinery, gave Tate & Lyle control of Zambia's entire sugar 

industry. 
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Tate & Lyle's remaining involvement in ;aw sugar production was in Belize. 
In 1963, the company purchased 100 percent of what was to become Belize 
Sugar Industries Limited (13SI), which was producing 28,000 tons of raw sugar. 
About two-thirds of dhe cane was grown by local farmers with the remaining 
one-third being supplied from BSI's own estates. Tate & Lyle increased the 
capacity of the mill to 40,000 tons and began construction of a second sugar
factory with a capacity of 30,000 tons. BSI also expanded its cane acreage so that 
it produced about 40 percent of the required cane. 

By the middle of the 11)60s, it appeared that Tate & Lyle's investment inthe 
developing world had been successfully implemented. The group had established 
operations in several developing areas. NIore importantly, the company's involve
ment in raw sugar production had become quite profitable. For example, the 
group's 1963 pretax profit was £9.5 million, of which 3.3 in;llion came from 
Trinidad and Jaluaica and C.2 million fromi Rhodesia and Zambia. 

In spite of th,1 apparent success of Tate & Lyle's involvement in developing 
countries, the group's management to reevaluatebegan the company's strategy.
As early as 1966, specific proposals began to circulate within Tate & Lyle calling 
for the group's disinvestmuent of its assets in the developing world. Tile reasons 
for this uneasy feeling were both political and economic. The wave of nation
alism that was sweeping through the developing world in the 19 60s was creating 
a feeling of nristrust towards tilecom1palnies that had tiaditionally operated 
within its borders. " Many nationals felt that they and their countries had been 
exploited 1,y these foreign companies. This feeling ofexploitation was especially 
true in the West indies, possibly because of their history of slavery. Tate & Lyle 
was nore exposed to these feelings than ilost comparries die to the large size 
of its expatriate land holdings andi the dependence ot' the econonmies of these 
countries on Tate & Lyle's operations. Thus, the fear of expropriation posed a 
real threat to the company. 

The profitability of raw sugar production had also begun to decline. Figure
61)-I shows tire historry o world sugar prices. Although prices, and lence 
profits, were high in] 193 and I164. by 1965 the world price had declined to 
only a couple of cents per pound. Rising production costs made this price below 
the cost of production .' Only the higher prices of the Commonwealth Sugar 
Agreement and the U.S. Sugar Act protected inany Caribbean producers. It 
appeared that tire probleim of' rising cost would not only continue, but even 
escalate. In order t, raise their standards of living, inany governments were in
posing higher inintunn wages. This higher labor input strongly influenced sugar
productionl cost. It was also not possible to avoid the high labor cost by adopting 
labor-saving mechanization techniques, dife to the already high unemploymuent 
levels. 

Despite the reevaluation process, Tate & Lyle did not make any immediate 
adjustments in its activities in the developing countries. This reactive strategy 
was unfortunate because many of' the compiany's misgivings were becoming 
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realities. This point was made clear in 1970 when the government of Trinidad 
strongly suggested that Tate & Lyle sell majority ownership of its Trinidadian 
subsidiary to the government. At that time, the group owned about 75 percent 
of the stock of Caroni Limited, which possessed a virtual monopoly on Trini
dad's sugar industry. A settlement was eventually negotiated that resulted in the 
government of Trinidad owning 51 percent of Caroni with Tate & Lyle's ownrr
ship share declining to 32 percent. The government made an initial cash do vn
payment to Tate & Lyle with the remainder to be paid in 10 equal annmial 
installments. Although Tate & Lyle's management was pleased with the settle
ment and felt that under the circumstances the company received adequate 
compensation for its stock, it was evident that this was the first of what would 
probably be many take-overs of the group's assets by developing countries. 
Tate & Lyle would have to develop a strategy for its involvement in the develop
ing world that would be acceptable to local governments and still be consistent 
with the group's overall activities. 

The Trinidad incident served not only as the imnpetus for change in the group's 
raw sugar production activities, but also for a general review of the changing 
nature of Tate & Lyle's overall strategy. In the past, the company had viewed 
itself as a producer and refiner of sugar. Although it had integrated in a variety 
of complementary services, such as shipping, trading, distribution, and engineer
ing, these activities were efforts to support the basic business of producing and 
refining sugar. By 1970, it was evident that this strategy would no longer provide 
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the group with adequate growth and profit opportunities. Not only was it doubt
ful whether Tate & Lle would be allowed to continue to own mnd operate its 
large sugar estates, but the profitability of these operations had disappeared.
Table 01)--I shows that the group actually lost motney in its sugar producing 
activities durin I O9 an1d 070. More imlportant, only small prospects for 
growth existed tile eud of its business. The size of the U.K. sugarill refininl 

industry had stagnated. mid Tate & !,yle already controlled 
over 50 percent of 
the market. Illtact. Tale & lvIe's market share would probably decline as the 
United Kingdoit entered tileEFC, hecause of increased competition from the 
EEC beet industry mnd the limiting of" tIe amotl of raws which can be iml
ported iilto the Fl[." 

File strategy that had uradually been ('nerging emlphasized tilecoordination 
aspects o!" coilliodity systems. Activities such aS shipping. tradine, distribution.
 

anid engineering Were expanded until Tate & Lyle becntree 
a domfinant comlpetitor
 
ill onre. It was no longer c'nsidered necessary tIme
each to own physical assets ill 

developing countlies. Ivstead. 
 tilegronp wanted to provide services to the local
 
sugar industries that were necessary for their proflitable operation, but local
 
iidustries could not provide. The colipalIV woUld contlol tile
key links illtile 
system between producer and coiSouCne t.I' Tale & Ile coul provide these 
services illan efficieit and timely malner suchi that both producer and con
sumer were served, tle Comllpanllly wonld not otl\' be alloweL t operate ill tile 
developing world bit. illfact, would be welcouLed by the [lost overnmMents. 
Onice the coilipany becale established as a key coordinator of the oi Ild'ssugar
 
system, this expertise 'ould be expanded into oiler conmnlodity s'stems. Tables 
6D-I and 6)-2 show the expmsion of Ta[Nte & [yIe's sitipping. tlradinoz, disiribu
tion , engineering, and coust.ting activities. 

A new philosophy concerning Tate & Lyv,,'s investments illthe developing 
world evolved from the Trinidad imcident. The group felt that to be successful 
illa developing couitry, tilecom1pany has to be wanted, and it isdo)ubttfl that 
they will be Walnted itthey try to create a business presence illTate & Lyle's 
oWll image ['he goal became to create national coumpanies rmlby local ianagers
but with strong bonLds t the Tate & Lyle Grotp. It was hoped that its subsidi
aries' etttployees would say. "I \work for ABC Commpany. which is associated with 
the Tate & [vie Grotp.'' Tate & Lyle analyzed each of'its subsidiaries and came 
to tilecoiclusion that each situltion had to be treated according to the aspira
tions of' the locals. As a restilt. the group alctively initiated megotialicis with key 
governieit officials resultim illtle followinu aclioll:
 

1.In 1971. tile whole OfWest 
Sugar Compaly's \\ISCO) estates of Froime and Moynnuisk approximately
60,000 acres- of which 37,000 acres were cane lands. The pturchase price was 
S8,425,000 and payment was illthree frm imillion ill 

governenit of' Jamaica piurchased tile hl1dustries 

s.WISCO received 53 
cash. A S2.5 million loan of WISCO tiBarclays Bank was taken over by tile 
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government. Finally, ten-year debentures were issued by the government for 
the remaining $2.5 million. At the same time WISCO leased back the cane 
lands on a temporary basis to ensure tilecane supply for its factories until 
such time as the goverinment had made satisfactory arrangements for the 
transfer of the lands to Jamaican farmers. I 1074 the lease was terminated 
and the lands were taken over by a govermnment-owned land company that 
comitiied to grow cane itself for sale to the factories and also tramisferred 
substantial areas to the newly formed National Sugar Company that would 
evenu'ually cumtrol the reiuimimider of tilesugar processing capacity inl the 
country. [he consideration for the sale of WISCO shares was partly in cash 
uid partly in shares illtileNational Sugar Company. 

2. 	Iln1971, Tale & Lyle sold coitrollimg interest illZambia Sugar Company to 
Inleco, a state-mvned corporation. Before the sale, the group owned 77 per
ceit of Zainlbia Sugar Company's stock; after tle sale, its ownership was 
reduced to 22 percent. Tate & Lyle received Cl .1 milliotn for its shares, 
payable intellequal atlinal installitielltS. At tiletime ol' the sale. Ilndeco ard 
Tate & Lyle agreed to a ten-year technical colnsultillg contract. 

3. In I 973. Tate & Lyle sold its Q.00 acres of'sutar cime laud to Beliean farm
ers, who are paving now for tileland oMer In eight-yeal pe)iod out Of future 

cane revenues. The CollpalNy maintained all of Belite Snuar Industries (BSI), 
which processes the eitite sugar productiui of leli/e. Ilowever. in April 
1970. Tale & Lyle aereed to offer a small part of' the equity of BSI to a 
'loverlllellt-o\vlled invesliellt company. which would illtull ol'er its shares 
to the Beli/ean public. In 'act, Trate & Lyle as plaimimg it)led this corpora
tioin the money to buy BSI's stock. 

4. 	No action has been taken illRhodesia. Since the Unilateral I)eclarmtion of 
Ildependence yWtileRhLIdesi3in overnment ill1964 aid the resulting break
down illdiplomatic relations betweei the United Kingdom and Rhodesia. 
Tate & Lyle has found it impossible t)c,_ome to realistic negotiations in the 

dispositioni of its operatiolls. 

The above actiomis were quickly and successfully inlpleiiemited by the group. The 
fact that these decisims had been actively considered for three or four years. 
and coitingen cy plais had a,1 ually been developed, aided t ilecotipaliy illthe 

rapid impleiientatim of its policies. Also, higher sugar prices created ecotiomic 
conditions thaiIlliinwed the developing conItries to pay f'otheir e\w assets. 

Belize. Belize {formerlv British Ihonduras) is a snlall coumtr\" Oi time east 
coast ot tile Central Alerican Inainlamid. It is bounded on easttile b) time Carib
bean Sea. on tie north by Mexico, and oil time west amid south by Guiatenmala. 

viles, or aboutThe total laud arCe: is approximately square m.iO( tilesite of 

New I Iammpshire, amid at its greatest leingth extends 175 miles iortlh amid south 
alld (1S miles cast amid west (see Figure 61)-2 for a map of Belize). The country's 
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climate is subtropical with temperatures ranging from 50 to 90 degrees Fahren
heit, with a mean temperature of 79 derees, a mean humidity of 83 percent, 
and an annual average rainfall of 70 inches. 

The population of the country is about 120,000 peaple. Some 40,000 people 
live in Belize City, with another 20,000 residing in the country's five towns. The 
population is composed of several Maya-speaking peoples (Indian), Black Caribs, 
Spanish-speaking Mestizos, Creoles, and a variety of other ethnic groups. Creoles, 
who account for over 50 percent of the population, are an etlhic mixture de
scended from the early settlers-slaves and baymen or British forestry contrac
tors. Indians (20 percent) and people of Spanish descent (20 percent) are the 
other two major groupings. A more meaningful distinction among the people of 
Belize is their rural/urban characteristics. The Creoles and Caribs live predomi
nantly in the cities and most have little desire to work the land. A substantial 
1utmber of these people (sone estimates are as high as 10,000 to 15,000) have 
migrated-legally and illegally-to large U.S. cities and repatriate approximately 
one million dollars annually to support their families in Belize. The Indians and 
Spanish people, on the other hand, live primarily on the farm and make their 
living from agriculture. As a whole however, the people of Belize get along well 
with each other and there is almost no racial animosity. 

Belize imports over 80 percent of its needs. Table 6D-4 lists the major im-

Table 6D-4. Major Imports and Exports of Belize by Product Group: 1973
75 (millions of U.S. dollars)a 

Major Imports 

Commnodity' 1973 1974 1975 

Consuner, manttfacturers, and building 
materials 16.7 19.8 24.0 

Food 13.1 17.8 24.6 
Vehicles and machinery 9.8 12.0 20.7 
Minerals, fuels, and lubricants 3.0 9.0 18.7 
Chenmicals and pharniaceuticals 4.9 7.0 10.6 

Major Exports 

Colmoodity 1973 1974 1975 

Sugar and molasses 13.4 35.4 41.4 
Clothing 2.0 4.6 4.0 
Wood and w ood products 1.8 2.4 2.9 
Citrus 2.7 3.0 2.2 
Fish (including lobster) 1.6 2.2 2.2 

aThe background data for this table was originally expressed in a variety of foreign curren

cies including U.S. dollars, British pounds. and Belizean dollars. For comnparison purposes, 
all figures have bccn converted to U.S. dollars at the rate of two U.S. dollars per pound. 
Since the value of the Belizean dollar is pegged at four per pound, Belize dollars have been 
converted to U.S. dollars at the rate of two to one. 
Source: Company files. 
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ports by product group in the last few years. Fortinately, tie recent increase in
the world price of' sutzar hals helped finance these tremendous increases in im
ports. (Table 6)-4 lists the major exports by p-roduct group.) 

Belize traditioually rtills a negLative hallace of trade." This deficit for tie 
years IQ72-1975 was: 197 : -S14.7 million: 1073: -SIS.2 m illion: 174: -$.3 
miillion: and 1975: -S30.7 million. FIorein investment. aid flows, anid remit
tlnces rl Belizeans liviin g ahroad ustally balanced tile trade deficit so th:t the 
Cou ty does III show tc ative halance of' pavents. The per-capita GDP ') for 
the last three vears hais buell 3572, $583. and $o78. Table O1)-5 shows the major 
agricniltiiral prodition fom tile last fmur years. 

The sugar itdistI\' domirnatcs tlhe ecolinlin of' Beli/e. Ilt I975, raw sugar pro
diiction was 82,8751 'ois :itld lie 'lu e ) stIar exports totaled t.S. $41 nil
lion, representir (%ivcrthree-tiu: irtes ( t leli/c's expoi is. The sngear industry also 
directly eiplos abot -1o pecill o tIle oItltI's labor fo-ce. lielite has 
:aroutid 3,000 iiIdependcn t cane arI'nllciS. Soni of wholl eiploV IInestimated 
3,000 it) 4,00)' winkers tdluiiiL the cielht-ioit lh halrvest scasol.' BSI. the 
CoUniv's only plocesstnl (t) 1\:w% ti:a. s attothel 1.0) leli/caits ot its pay
rtll. About 75() ft these clnhe,ces wolk at I-s tw\m I'hCillltes. which are 
located in the Itorlieril Nectihll ft thie countiy i tilh Nw Rivet (see map iii 
Figure 61)-2). Once the caic t:is been coniertedi initorw stIir. it is loaded iintio 
barges and shipped to Iclile ('it., where the rIlimitii t ) iii trll:' lilat is c\pltcd tii 
the iajoi world tiarkets-. 

Slgarl has nit l:aCye lch a sarc'tiitic:lttt tile 1\i itt' IBeli/e.lIWAvs n itIre e11ct 

In 1900 5500 1Irters it IHlned ,lo.v 13.)(1 tt>l (t iw:m
sit *ar. which accotined 
for 22 pe icent f tie ci)llnll\" . 1 t e:1tiiprts. I he railtd lllleas ill pli tictiit1 
was a lespiHiise to lelie's alliteatitr I iot1,, t(irl 1114der1 tilte ('itrlllltwleallh 
Sugar Agreenent :nd thein tid(1e2 tie I'S. Stea . J\ Setd irirkets at a 

tuaran teed price pFrtts'ided the st:lbilit% Ii('css,:i \ III ltt ;ct ':llllcrs I) plait calle
 
which. ill tlri . eCtctii la'ted 1SI It II l cit le
c\pard i 1't two
 
cOltntrirs if" I'able ei)-o sltow tile irltdsn..s i
explairsiin tle plipirtnut sup
plied b ta rieis.
 

The st var iHtltstr\ is reIl',led b filte lt-NI . a s1t3i u'tCttH\'elti1e.tt
S1rea a 
agency established in 1 9 0. The biard's riietrbCrshipl is c0i11pel 0t represcnt,
tives f'rim the Ltiver'tirreit . tire canc prirdtliccs. At] BI5,. Its rttaitt f'tutctihtr is to 
regulate pridtictiol, which it thies hy isstiin-, licellses tio pli ticers alitlii/ing
each to deliver a civn lrtiotllt )i CalI. Sine B", Call :ccept cieiitv I'lill 
licensed 'tCa ers atind ()ill :it specified volllt.i s, the pridlctiill t(tiita has be
colie at valt:tble ilsset. [lttfrtimnatelY'. the rapid increase ill prirdtictiin,catne 
Colibined with tile scattered arid inaccessihle lCItilln i0) trie caIte lIlucing
lands has caused itrcIrItrtllcrid r tmlirestultinge in Imanry licetises being hld h 
farmers whio dio rt pr dhce calle and., slli ttsli1s. ly ]peoiple wl do not tVell 
own land. Art itlfr:ial market has develhiped thalt inatcltes falners whoi have 
cane ;aid nit licenses anid the peo le Whoii 11aeiHtOItas hit HOiCartel. 

http:u'tCttH\'elti1e.tt
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Table 6D-5. Major Agricultural Production in Belize: 1972-75 (mi!lions of 

pounds) 

Col1modity 1972 1973 1974 1975 

Sugar 156.3 157.2 199.1 185.6 
Citrus 114.2 118.6 132.5 124.3 
Corn 32.2 35.5 28.2 28.0 
Rice 12.8 18.0 16.0 10.7 
Beans 2.5 2.5 2.8 2.5 
Fish (export) 1.9 1.6 1.6 1.7 
Cattle (dress weight) 1.7 2.3 n.a. n.a. 
Poultry 2.5 2.3 2.4 2.4 
Timber 7.7 10.6 11.8 12.0 

Sou rce: Company files. 

Table 6D-6. Production and Revenue of Belize's Cane Farmers 

Total Cane Cane Delivery Alpproximate Gross 
Delivered hy Farojers Price Per Ton Revenue 

Year in Tons in TonsS of 'Can' to Farmers 

( British pounds) 

1960 124,129 92,560 2.25 208,260 
1961 243.460 170,095 2.45 417,000 
1962 213.490 131,681 2.78 366,000 
1963 210,362 150,443 3.39 510,000 
1964 272,318 189,931 2.89 549.000 
1965 325,786 220.831 2.48 547,000 
1966 411.353 282.641 2.61 738,000 
1967 560,954 313,720 2.36 740,000 
1968 642,516 343,162 2.64 906,000 
1969 582.720 290,728 3.07 892,000 
1970 676,176 394,898 2.90 1,143,000 
1971 632,629 364,551 3.33 1,214,000 
1972 667,654 409,308 4.40 1,801,000 
1973 718,230 695,764 4.52 3,145,000 
1974 824.07-1 800,554 11.51 9.214,000 
1975 783,118 761,844 15.51 11.816,000 
1976 548,180 533,289 10.00 5,333,000 

Source: Belize Suar Industry's records. 

The size of the cane farmers' production units varies substantially. The dis

tribution of' quotas shown in Table 61)-7 is probably a good estimate of the 

relative size of' the industry participants. It is difficult to convert these quotas 
into acres for two reasons. First, some fa rmers produce more cane than their 

quotas in hopes of selling this extra cane to other quota holders. Yields also vary 
between 10 and 25 tons )f raw cane per acre, depending upon cultivation prac

tices. The average yield, however, is approximately 18 tons an acre. As produc

tion has expanded, the size of the average producer has increased. This increase 

can be seen by comparing the sizes of quotas in Table 6)-7 for 1969 and 1975. 



500 Agribusiness Management for Developing Countries 

Table 6D-7. Size Distribution of Quotas in Belize Sugar Industry 

Number of Farmers 

Metric Tons 1969 1975 

Under 100 989 693 
101-200 848 602 
201-300 132 1,082
301-400 76 240 
401-500 
 45 77
 
501-1,000 38 154 
Over 1,000 25 84' 
Total 2,153 2,932 

aThe 1975 distribution of over 1,000 tons was as follows: 

Size Number 
1,001-1,500 28 
1,501-2,000 is
 
2,001-3,000 33
 
3,001-4,000 3
 
4,001-5,000 1
 
5,001-6,000 2
 
Over 6,000 2
 

Total 84 

Source: Belize Cane Farmers Association. 

A substantial number of new farmers, however, replaced some small producers,
thus keeping the majority of the producers in the under 400-ton quota category. 
The Sugar Board estimates that an additional 1,000 new farmers will be issued 
quotas before the 1977 crop year, in response to BSI's planned expansion of one 
of its factories. The industry structure, which will evolve from this expansion, 
vil probably not differ substantially from that of Table 6D-7 with about the 

same percentage of small, nedium, and large farmers. 
In 1961, the Cane Farmers Association was formed by the sugar producers. 

The officials of the association represent the producers on the Sugar Board. The 
association also helps BSI in coordinating the flow of cane into the sugar fac
tories. Two factors make this coordination process extremely difficult. Given the 
number of farmers who can deliver cane to the factories on any given day, a de
tailed delivery schedule has to be established. Farmers can then harvest their 
cane according to their delivery times. Processing problems, however, can cause 
changes in this schedule, which have to be communicated quickly to the pro
ducers. Since cane has to be processed within seventy-two hours of the time it is 
burned, any breakdowns in communication can result in substantial losses for 
the farmer.t 4 Timely and accurate communication, therefore, is critical to the 
producer. 
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The f ;,,;,ers sell their cane to BSI on a participation basis. Producers receive 
65 percent of the net stripped value of sugar and molasses, with BSI retaining 
the remainder. Net stripped value is equal to the gross proceeds from sugar sales 
minus all distribution and marketing expenses after the sugar leaves BSI's fac
tories. These costs include ocean freight, local freight and handlings, brokerages, 
commissions, insurance, government levies, and other miscellaneous expenses. 
Net stripped value is allocated to the individual producer on the basis of his 
volume as , percentage of total volume processed. The farmer receives 85 per
cent of his estimated total payment at the time of delivery, another 10 percent 
about a month after the processing season ends, and the remainder by the end of 
the crop year. Table 6D-6 shows the approximate price received by the farmers 
for the last few years. 

BSI is responsible for the marketing of the country's raw sugar but works in 
close coordination with the Sugar Board. Belize sells 40,000 tons of raw sugar to 
the United Kingdom under its Lome Agreement quota. These sales are at a fixed 
price tied to the internal EEC beet price. The formula currently establishes a 
value of S310 per ton for Belize's raw sugar or about $5 per ton above the 
formula price. This premium could increase significantly if EEC prices for re
fined sugar rise substantially. Most of the remainder of the country's sugar is 
sold into the world market. Finally, a small amount of sugar is consumed domes
tically. In 1975, 4,500 tons were used by local consumers and 1,500 tons were 
consumed for industrial purposes. The government regulates the sale price of this 
sugar at $104 per ton for consumer uses, and $232 per tori for industrial pur
poses. When bagging and distribution costs are added to this amount, the price 
to the consumer is less than six cents per pound. 

Belize is a low total cost cane producer in spite of the country's low yields 
per acre. One reason for this is the low cost of land. Only a small portion of the 
country's land is under cultivation, with vast tracts of unused savannah available 
for cane production. As a result, land costs are as low as S15 to $20 per acre. 
Another factor that reduces cost per ton is the adequate level of rainfall il the 
producing areas. Irrigation expenses are, therefore, unnecessary. Cultivation 
practices vary with the size of the producers. Some small farmers do all of their 
plowing and weed control themselves and apply little, if any, fertilizers. Thus, 
their only cash outlays are for harvesting cost, which are about $5 to $6 per ton. 
Larger farmers, on the other hand, oRen use modern mechanization techniques 
and apply fertilizers intensively, creating substantial cash commitments during 
each crop year. 

The increase in sugar prices has drastically altered the standard of living of 
most of the cane farmers. The last column of Table 6D-6 shows the flows of 
revenue to cane farmers for the last few years. Given the large number of farmers 

and the great variations in size, yields, and cultivation practices, it is difficult to 
establish farmer profits from this revenue figure. By making some "educated" 
assumptions. however, a simple calculation will illustrate the effects of increased 
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sugar prices. A small farmer, who had a 150-ton quota, would have received 
$4,950 in 1975 for his cane (see Table 6D-6 for cane prices). If harvesting costs 
were $5 per ton and other costs $2 per ton, his total cash expense3 would have 
been $1,050, giving the farmer a profit of $3,900. This compares to Belize's 
1974 per capita GDP of only $678. 

The increased standard of living of the cane farmers has not, however, bene
fited tile majority of the population. Most of the increased revenues from sugar 
production have been drained from the country by the purchase of foreign pro
duced goods. Table 6D-4 shows the tremendous increase in1 imports of vehicles 
and the resulting need for imported fuel.'" Large amounts of food and con
suner goods have also been imported. Thus, the cane farmers have chosen to 
spend their increased incomes on consumer goods instead of retaining their 
capital and reinvesting it in the Belizean ecwnony. Government officials are 
afraid that the rapid expansion of the sugar producers's wealth will create ani
mosity among certain segments of the population and upset the current stable 
relations of the country's various ethnic groups. 

. Belize Sugar Industries. 13SI has been the only processor of sugar cane since 
Tate & Lyle purchased the Corozal factory in 1963. Corozal's capacity was ex
panded from 30,000 tons to 45,000 tons during BSI's first year of operation. 
A new mill was constructed at Tower lill in 1967 with 30,000 tons of capacity. 16 

Small capacity expansions were made in 1973 and 1974, raising Tower Hill's 
capacity to 45,000 tons. Table 6D-8 shows the volume expansion of BSI's fac
tories since 1963. The company was also involved in the production of raw sugar 
from 1963 to 1971. As part of the original purchase, 13SI acquired 3,000 acres of 

Table 6D-8. Expansion of Belize Sugar Industry's Sugar Production in 
Metric Tons of Raw Sugar 

Year 
Corozal 
Factory 

Tower lill 
Factory Total 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

27,840 
33,591 
35.288 
43,454 
37,744 
39,883 
30.419 
38.905 
35,923 
39,503 
38,779 
44,956 
40,474 

-
_ 
-
-

20,576 
23,705 
21.719 
27,888 
28.928 
30,464 
31,391 
43,941 
42,401 

27,840 
33.591 
35,288 
43,454 
58.320 
63,588 
52,138 
66,793 
64,851 
69,967 
70,170 
88,897 
82.875 
58,000 

Source: Belize Sugar Industry's records. 
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cane land. Cane production was gradually expanded to 10,000 acres, 3,000 of 
which required substantial clearing from jungle. This land provided about 40 per
cent of BSI's cane requirements. The division of cane production between large. 
company-owned estates and local farmers was a standard policy with most raw 
sugar processors in the developing world. The processors felt that they had to 
lock in a substantial portion of their cane supply in order to guarantee an ade
quate level of throughpi-t. Many industry experts felt that BSI would have pro
curement problems when '"sold its cane producing land to local farmers in 
1971 , but such has not been the case. 

The years 1974 and 1975 were outstanding ones for BSI. The company's 
after-tax profit vas $6.2 million in 1974 and $8.2 million in 1975. Profits, how
ever, have not always been so high, Table 61)-9 shows that BSI lost money in six 
straight years between 1966 and 1971 and made only small profits in 1972 and 
1973. Table 61)-9 also shows balance sheets for the last four years. Due to a 

Table 6D-9. Belize Sugar Industry Financial Data (British pounds) 

Balance Sheets 

30 Sepeitceber 30 Septemher 30 September 30Septeniber 

Net current assets 
I.ong-tern .accounts 

receivable 
Fixed assets 

Total 

Long-term debt -
Barclays 

Long-term debt--
Tate & Lyle, Ltd. 

Share stock 
Retained earnings 

Total 

Year 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

1972 

1.119,670 

490.991 
6.17 #.954 

7,785,615 

2.000,000 

3,236,000 
4,000.000 

(1,450,385) 

7,785.615 

1976 (estimated) 

Source: Belize Sugar Industry's records. 

1973 1974 1975 

1,263.884 2,321.949 3.878.187 

411,745 354,560 292,198 
6,209,925 6,188,307 7,428,877 

7.885.554 8,864,816 11.599,262 

1.800,000 1,600,000 1,400,000 

3,304,000 1,376,000 
4,000,000 4.000.000 4,000,000 

(1,218.446) 1,888,816 6.199.260 

7,885.554 8,864,816 11,599.260 

PotJit .Ifter Tax 

(45,267)
 
(528,919)
 
(452.046)
 
(572.297)
 
(304.620)
 
(162,303)
 
198,454
 
2"1,939
 

3,107,262
 
4,124,775
 

675,000
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drought, which will cut production to about 58,000 tons and lower sugar prices,
profits are fe;c;casted to be about SI.2 million in 1976. The high profits of 
recent years have been used by 13SI to strengthen its balance sheet by repaying a 
large portion of its long-term debt. Substantial funds are also being used in the 
company's 25,000-ton expansion of its Tower [lillfacility. 13SI expects to spend 
over S8 million to have this capacity on-line by the 1977 crop year. lISI has notpaid a dividend to its parent company during its fourteen-year history17 and 

pays corporate income taxes to the government of Belize at a 48 percent rate. 
BSI's 1971 sale of its cane land was consistent with the decision of the parent 

company to end its ownership of large land holdilgs in developing countries; 
8,800 acres and tileaccompanying I85.884-ton quota were sold to 2 16 farmers. 
The minimum acreage was 20 acres aind the maximum was 400. The company 
gave priority of sale to registered cane farmers with less than 20 acres or a cane 
delivery license under 400 tons in order to create econotnically sized production 
units. Table 6D-I 0 shows the 'istributio l o 1BSI's sales by farn size. The price 
per acre varied between $90 and S125 depending upon the quality and location 
of the land. The farmers agreed to pay for tihe land over an eight-year period, 
with 13SI receiving a fixed annual payment from the cane harvested and sold to 
the factory by each farmer each year. The average annual atuortized payment, 
including interest, is 66 to 85, per ton of cane or SI 3.21 to SI18.35 per acre. 
There has not been a single default by farmers since time plan was initiated in 
1971. 

BSI retained 1.000 acres of' its cane land a research farni.as The company 
hopes its research will increase yields and iniprove cultivation techniques and 
that the adoption of these practices will increase returns to the participants in 
the country's sugar industry. 13SI implements the findings of' itsresearch through 

Ta staff of tarm extension agents. ige only work closely with thements not 
Cane Farmers Association in coordinating 'he harvesting and transportiig of the 
crop, but also operate otl:m individual frimer basis providing both technical 
advice on cane pro(dction atmd f'arml ilailLenIent and planning services to help 
fartners diversify lhItir operatios an1d stabilize their incolmes. 

Table 6D-10. Distribution of Belize Suge'r Industry's Sale of Cane Land by 
Size of Purchaser 

Size 
.Vt lcr o 
Farmers 

otal 
.Icrv'ag' 

I 
Site 

20-25 Acrs 
2i-50 Acres 
50-100 Acres 
Over 100 Acres 

13o 
36 
22 
28 

2,696 
1.220 
1,860 
3.024 

20.7 
33.9 
84.5 

108.0 

216 8,800 40.7 

Source: Belize Sugar lndustry's records. 
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A basic policy of BSI has been to train nationals to manage its operations. 
Since 1963, thirty-five people have been sent abroad on a short-term basis-one 
or two years-for technical training, and ten people, for longer periods, to earn 
undergraduate or graduate degrees. Although the education of these tell nationals 
was paid for by BSI, the individuals involved had no commitlent to return and 
work for BSI. Nine out of the ten, however, are now employed by BSI. The 
limiting factor in BSI's overseas training program is finding studehts who are 
qualified to enter foreign academic institutions. BSI's management would double 
or even triple the number of students if qualified applicants existed. This train
ing program has resulted in the gradual elimination of expatriates in BSI's man
agement. In 1968, nineteen expatriates worked in 3SI's operations. By 1975, 
only six foreigners remained, two from the United Kingdom and four from the 
West Indies. 

One thousand Belizeans work in BSI's facilities: 750 of these are classified as 
mill workers and earn about seventy-five cents an hour. This wage rate is con
siderably above the going rate for labor. The mill workers average forty-eight 
hours a week and work about ten months of the year. Although the processing 
season lasts only about half of the year, BSI uses these workers during the off
season for clean-up and maintenance work. This stable employment, combined 
with the high hourly rate, has attracted skilled laborers to BSI's factories and has 
resulted in a productive work force. 

Although the company is a subsidiary of Tate & Lyle, 13Si maintains an inde
pendent stance with the parent company. Since the farmers receive 65 percent 
of the new stripped value, BSI must sell its raw sugar to the highest bidder. As a 
result, Tate & Lyle receives no preferential treatment and, in fact, probably has 
to provide BSI with superior service in order to maintain BSI's independence. 
However, it is important to point out that 13SI has ongoing relationships with 
TLE, Tate & Lyle Research, and several other subsidiaries definitely perceived 
as beneficial by all parties concerned. 

A variety of levies are made against exported sugar: S .50 per ton or 2 per
cent of the f.o.h, price," whichever is higher, is paid to the government as an 
export tax and S2.50 per ton is paid into a stabilization fund," ' which will be 
used to support prices should prices decline substmntially. Finally, another 
S2.50 is paid into the Sugar Welfare Labor Fund, which is used to increase tile 
standard of living of sugar workers mainly by providing housing. Since these 
levies are deducted in determining net stripped value, farmers bear 65 percent 
of the cost of these programs and BSI is reponsible for 35 percent. These levies 
are substantially below those of other sugar producing countries. 

BSI's goal is to con tinIe to involve Belizeans in the operations of the com
pany. As of April 1976. negotiations were being completed that would eventu
ally transfei partial ownership of 13SI to Belize nationals. The Development 
Finance Corporation (l)FC), which is a statutory corporation established by the 
government of Belize to increase developuien t within the country and encourage 
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the local ownership of the conitry's productive assets. estahlished a subsidiary, 
DFC Investment Comlpanly. to purchase olle fiilliorl shares of' newly issued 1SI 
stock at a price of 50o per share. The S500.000 req uired f'or tie pumrchase will be 
loaned to DIEC iivestment Compmy by IS on a1ninterest-free basis. DIC will 
evetually IllO\ tie ,geCneral public to purchaMse equity in I)F(. The proceeds of 
the sale will go it) 13SI as rep:yment of" tie lom. \lthough tile transactiol woutld 
transfer only about 3 percent of ISI'S equity to the Belize public. BSI hoples to 
establish :apr-ecedet thllt will allow for f'lltlre transfelrs. 

1OSI haUs diversified its activities by (eeloping a1sll cttle her. In I)67, 
\'henl the Tower Ilill factory was opeltled BSI ;albdolled 2.500 acres of cane 
and replalcedl it with equiv:lenut acreanc of C:lle oI lands :alaIceIt to the new 
factory. Instead o1 ,lhwiw. h !",,1t i, -vrm ss brush. i..l 
decided to find :an anlternate pmilctiv'e use. Since iatural grasses aiid leguies 
grow well in the area. INS decided to establish a pilol cattle scheme to assess the 
ec(.lollics liilel local conditions. iight inlimled ' ) bullsIhrm,2were pur
chased floill WIS('()s Eotlle EstIte ill Jmlaica and bred to 100 local cows. 

Sinlce IN). new lald has beel cleared, felnced. iid supplied with piped 
water, with over I J)(0 acres plmited ityriove asture grasses. The total herd 
size is low oel 2.000 head aid ovel the Inext five yeals ISI plis tlo double tile 
herd size anod bringL'I) to 5.000 acics 1it) iiproved pIastue. Ixclusive of laId 
cost . ovel )0,000 has allred\ hc illnested ill the tprolect. anld ailotlier 
SI 30.000 is s,, "Jidled to be i vested next five years. Althgh retrin the iiris 
frl tihe iloject have been llodest, the asset %;alue is well above BSI's oricinal 
cost. 

The biggest probleii :iss)cite(d witlh the nroject has beeii itiarketilw. BSI's 
exl)aiisitl),cotlmbiiled with increased piodoctiut t out sta]mll I'atiers. has sati
rated the local miaket. Also. tie overttite )It' Beli/e controls local prices at 
the low level of appruxiliately '0 cents per ponmd liveweiglh. Expo~rt markets 
do. however, exist anod 13SI is tiiug to levelop thelmi. [lie l:rgest potential 
market is tie ('uicom comminies.'2 (f w:hich Ieli/e is a Itteibcl. A tiial shilplenti 
of 150 hea1d ,N leceutlt\ mtde to) the FreccI West Indies. with OSI supl)eying 
a third if' tie cattle. Nl\ico,.whitch borders Belize on tihe north anld has me of 
the wotlIl's tastest won: latioiis. is allothlr potential cisltoiiel. 

Ill additil t I() iei ilC (fle 80.0(t actles f caei: iid. BSI has disp)sed of' 
the maimity o) its L:uml lidigs: I7.0)00 :ctN Wert' ld tt (lie govermtllellt of" 
Belize at SI 7.5ti pet acre with the pa. CI to be mlde in t equal lllll 
installitteits. \n aliilimal -10.O acres \weme Nil to iudiviuals. As ofI April 
1976. I1SI still vned about I 5.,000((acTes. lha' conpmyv waited to relaill its 
I .000-acle fesealch t, its 5,()()O-acle cattle ialch. ;!1ud another -. 00() acres 
of' iiscellamieCous pi e t nud. hu, . was attmmulptinhito ell amiadlilioml 5.,000 
acres. 

sccess ilt the last 
off a dilemma. If the comipm pamsses thunigh its Irfits to the parieit collIpaliV, 
it will appear as it IN is expfloiting its olp)orttitiies i Iteli/e at the expense of 

The sticga iitstli\ u, few yets hls placed IN.! in somiewhat 
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the local economy. The country's negative balance of trade accentuates this 
problem. On the other hand, if BSI continues to plow back its profits into the 
sugar systcm of Belize, sugar's dominance of the economy will increase and thus 
increase BSI's political and social exposure. BSI feels that Belize's sugar industry 
could continue its rapid expansion. The extensive acreage of cheap land and the 
favorable climate make Belize's sugar cane competitive in world markets. I)iversi
fication, on the other hand, offers 13SI other opportunities to invest its profits. 
The problems here are twofold. First, any agricultural systen in which the 
company coutld ilnVst would be highly underdeveloped--for example, the cattle 
project and BSI does not possess the expertise in other commodity systems that 
it does ill sugar In spite of' its expertise, it still took BSI six years to develop a 
profitable sugar operation. The second problem with diversification is that al
though it spleads 13SI's activities, it does not decrease the company's role in the 
lelizean economy. BSI's future strategies will have to consider these factors. 

BSI is only one of many examples of how Tate & Lyle is trying to adapt its 
overseas operations ill a way that will benefit both the group and the host 
country. The following section will highlight several additional specific instances. 

Tate & Lyle's Present Involvement in 
Developing Countries 
Strategic planni ng is very much a part of the management philosophy in the 

Tate & Lyle Group. Consequently, invich thought has been given over the years 
to the business the gr up wants to b' in. The current understanding of the 
group's role is that Tate & Lyle will eniploy' an adequate level of fixed assets to 
grow and prosper by supplying trading and handlling commolities and by pro
viding!services for handling other people's goods. 

The group's relationship with Zalmbia is a good example of how the colin
panly's patience and foresight can be profitable to both tile country and Tate & 
Lyle. When it sold majority ownership of the Zambia Sugar Company to 
INI)I"O in IN971, the group negotiated a Technical Consultancy Agreement, 
which allowed the Coi paiy to laintail al ilnvlvemCnl il the Zamnbian sugar 
system. Althoughd this comisultancy contract was mot significantly profitable, 
tale & Lyle was able to keep in 'lose touch with the industry. This awareness 

of, the local conditions was very beneficial wheml the Zambia Sugar Company 
decided to expand its Nakambala lEstate. Pioduction capacity will be increased 
by 32.000 tons to a total of' 120,000 tons. The factory expansion will cost 
S30 millioi and :an additiomnal SI 5 million will be required to expand the pro
duclio area and accolmpalLying infrastructure. Tate & Lyle will provide acoill
plete turnkey project. Its engineering subsidiary will provide the technical skills 
and supervise the oinisruction, while several of fhe group's subsidiaries will 
provide the necessary equipment. A new distillery is also being constructed by 
Tate & Lyle at Mazabuka . Also, the group and the Zambian government are 
studying the feasibility of a completely new estate, which they feel will be 
necessary to supply domestic consumption by 1980. 
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In early 1976, a new Technical Consultancy Agreement was negotiated be 
tween Tate & Lyle and INI)EI(O. This type of relationship is beneficial to botl 
parties. Zambia Sugar Comaiy's employees have received a high level of train. 
ing and education. In fact, Zambia Sugar has had problems keeping its personnel 
because they are so well trained they are needed in other sectors of Zambian 
industry. The Nakambala project has also provided very valuable fortraining 
Tate & Lyle technicians who have been able to get their experience illa well. 
managed :agribusiness development. 

Tate & Lyle is also using its enrinee ring abilities as ainaid to its sugar trading 
and marketing activities. A look at its relationship with Swaziland will illustrate 
this point. Swa zihmd currently exports about 160,000 tolls of raw sugar per year 
but has contracted with Tate & Ly'le to help expIand its sUgar industry. A uniqte 
feature of this expainsion is a marketing arran genment whereby Tate & Lyle 
gtuarantLees S\Vilia fixed price for part of itsstlgar. Shosuld world sugar 
prices deviate from this fixed price, a fornrila has been established that shares 
the risks and rewards equally between Tate & Lyle arid Swaziland. For example. 
shotld prices rise to a level four cents above the fixed price. Tate & Lyle would 
keep two cents 1nd Swiazihlnd would receive the other two cents. File two 
parties have also agreed to a marketing arralgernent for Swazilandl's m1lolasses. 
As of' 1978. the group was about to co iplete a similar marketing arratigenent 
with several Africani sugar prodticing conitries and Was hoping that its leader
ship role in these types of arranrienlents would lead to idditirmal lelationships. 

The group is trying to match its sourcing ofcaie raws with definite markets. 
Negotiations re in the finll stages between Tate & Lyle 11nd a large Middle 
Eastern oil country that group1 a turnkey sugar refinery.call for tile to CollStrUCt 
Eventually, a full-scale raw sugar producing unit Will also be constrtcted within 

the country. Until then, however, raws will have to be imported. This captive 
demand provides an ideal 'it With tilegrolp's relatioi'ship in tihe producing
countries. Tate & Lyle would be involved illthe marketing of the refined sugar. 

Since the factory's lhrotghput Would he suhstantially greater than tire country's 
domestic market, the group would serve as allexport agent and utilize its world
wide facilities in the dispositiol of the refined siiar. \'hin the raw sigar unit is 
completed, tile gloup wmild also help tihe coiuntry dispose of its carne raws as 
well as molasses. Brth this agreement aRd the coipairy's relatimships \vith the 
producing comntries a C 1 "hOw1l'VtH & lY.lhopes to position itself as 
tihe coordinitimn link between prodtuctimi illthe developing world and coir
sumption ini the developed world. 

The group is :ilso trying to expand its roe as a coordilator of other Co111
modify systems arid is already involved in the trading and hamdling of several 
agricultural systems. All imporlatt link illthis coordinamtin strategy is an under
standing of the produictilr aspects. Tlhrlrgh Tate & Lyle Engineering, tIre Group 
hopes to become ill\'lved illa1variety of agricultmoral production projects. Since 
abouit Q0 peicent Of the financial and riranagerial resources requrired to cf'lstrucl 
a large agricullturafl prect in a developing comntry is associated with a,: icultural 
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engineering, TLE feels that its long history of constructing sugar estates gives it a 
competitive advantage in negotiating against competitors who have more specific 
crop knowledge. The group also will rely on its ability to attract outside capital, 
(commercial banks, governmental aid, etc.) to sell its services in developing 
countries. In certain circunstances, Tate & Lyle may be willing to invest small 
amounts of equity--10 percent to 20 percent-in some projects. 

Another concept the group is trying to develop is providing developing coun
tries with a stake in the companies that ultimately market the products they 
produce. Tate & Lyle is formulating plans to sell about 20 percent of the equity 
of Tate & Lyle Refineries to the forty-six African, Caribbean, and Pacific (ACP) 
countries that supply its cane raws. 2 This ACP o.-tiership would encourage these 
countries to continue to deliver on the long-term contracts negotiated under the 
LOME Agreement and would allow them to participate in the marketing of their 
products. This type of arrangement would also be beneficial to Tate & Lyle in 
its efforts to keep EEC raw cane sugar quotas at sufficient levels for the profit
able operation of its refineries. 

As Mr. Tate reviewed these activities in developing countries, he wanted to 
make sure that they were consistent with the direction toward which the group 
should be moving. le realized that many changes were taking place in the rela
tionships between developing and developed countries. Since Tate & Lyle was 
positioning itself as a link between these two converging entities, a proper under
standing of this changing environment would be critical to the group's success. 
ie wondered if Tate & Lyle was combining its financial and nanagerial re
sources in such a way as to take advantage of one of tie group's biggest assets-
a long and favorable involvement in developing countries. IIe was quite upset 
with tilerecent scandal in Iran, where two ofrTate & Lyle Intern:ational's senior 
executives were charged with forgery and misrepresen tat ion. Iran is one ofTate 
& Lyle International's iost important markets and offers opportunities for 
substantial future business. Although the accusations were completely 1tn
founded and the company had been able to convince the Iranians of tilefalsity 
of the charges, the bad publicity had not been beneficial group. Mr. Tateto tile 
understood that this type of incident was one of tire risks that Tate & Lyle was 
exposed to, but he wanted to make sure that tilecompany avoided these prob
lems whenever possible. lie still strongly belieeed that to be successful in the 
developing world. Tate & Lyle would have to be not only needed but also 
wanted. 

NOTES 

I.FIor an analysis of' ate & Lylc Refineries. see Tate & Lyl, International 
Case Clearing I louse, Number 4-576-030. 

2. Rhodesia was then called Southern Rhodcsia alnd Zalnbia was Northern 
Rhodesia. 

3. Four countries were formed when tile tedteration was disband'ted in 1961: 
Zam bia, Rhodesia, Malawi, andl Tanganyika. 
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4. Zambia received its independence in l196 I; Jamaica, 1962: Trinidad 
1962. 

5. At that time. the cost of production was thirty to thirty-five-pounds per 
ton and world prices the tell-were ill to twenty-l)oUid range. 

6. Although the Ft1(' has reached an agrement with forty-six African, 
Caribbean, and Pacific (A(P) couintries to imp~ort 1.375 million tons of sugar per 
year, tie U.K. sugar ret'ineries have been cut off from 375,000 tons of raw mate
rial that they have traditiomlly imported fromit Australia atd they face capacity 
p)rohliets. 

7. Although Belize is 'urren tly tider U.K. protection, the country is en
tirely self-governing. The Uinited Kingdom is in favor of granlting Beli/ iride
pendence. I lowevCr., Guatemala has a historical claim that Belize is actually a 
)art of' GuItetilal alld oth Belizeans and the British fear that Guatemala will 

invade the country itBelize is granted indelendence. 
8. Since some im ports and exports have not hcen listed, the balance of trade 

data cannot he calculated from the previous tables. 
().GI)V is equal to GNP p)lus net imports alld aid flows. Since Belize hls sub

stantial net iml)orts .;ndaid flows, the pr-capita GNIP Would he significantly less 
than per-capita (;I)l. 

10. All tolls in this apentldix have been expressed illlong tons, which equal 
2,240 pounls. 

11. Some of, these calle citters Collie across the border fr'omi Mexico anid 

12. The cane harvest ng season begins illNo vember anl goes through June, a 
time period that correso nds to the coutrv', dry seasonl. 

13. Tate & Lyle's origiml expmsion strategy was based ol an expaided U.S. 
Silglr Act quota. 

14. When cante is ready to he harvested. it is set afire illorder to biurn away 
the deLnSC undergo wtil aid kill tile large nuriiber of snlkes tlhat live in the green 
cane fields. The fire's heat starts a process that hirdenls the sugar itl makes it 
almost worthless after a seven ty-two-ho r period. 

15. These vehicles are predominantly hirge cane-hatling trucks ani smialler 
piickups. They arc viewed as ai stattUs symn(ol, miad the recent expansion in their 
nmhers has been for social reasons anlld resp rOtse to econlomictlot ill realities. 

16. Tower Ilill is locatet about fifteen miles up river from the (orozal 
facility. 

17. late & lyl otriiiry invested S,10 million illBSI, $S8milliomi il the form 
of equity and SS millin il tileI'rll of tlebt. lIe $,8nlilliol of debt has been 
repaid to Tate & .ylc llig with substantial interest payments. No dividtltls 
have been palid to ltlc & lyle itnthe rcmaiim $S8million. 

18. This levy ato1iltdL to aboutI $O.8,) illAp il 1)75, when world prices 
were abotit $340. 

startetd in19. This tLid waLIs IP)75 A the mrginig of 1SI 
20. Charhrav is a cross containing ointhe average, 87.5 percent ('harollais anid 

12.5 percent lBrahiman. 
21. Formerly the Milish West Indies Terriloies. 
22. Sinice Tate & l.ylc Retineries is a 10() Percent-owwned suhsidiary of' ate & 

Lyle, Ltd., the alc of aa portion of TI.R's stock would trot he comiplicated. 
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APPENDIX E
 
THE ZAMBIA SUGAR COMPANY, LTD.*
 

Jolin Ranger, Miaaging director of' tihe Zambia Sugar Company 
(ZSC), looked at the calendar on his wall. April 15 and the cane harvest had not 

yet begun: it seemed tunlikely that the mill would be operational within tilenext 
two weeks. It might take another monlt before the engineers were completely 
through with the expansion program and tileflow otf sugar could commence. A 
comlbillatioll ot, factors (abitornal weather, lower than normal yields, and in
creasinig sugar detnald) had resulted inlan tnustally lonig harvest the previous 
seasonl. The c.\pa;isio;i a normal seaSonl could have been started\voik, which in 
iii November or December, had had to wait until tie mill closed dowll illFebru
ary. Now, ,,April, the cane was ready l'r harvest but the mill work was not vet 
completed. It was a reliet for Izrtnger to know that once the mill started ulpwith 
its added capacity, there would be n0 daner of sigcal least tor theoa shortf'all at 
text several years. 'Temill extenision was tilemaJor step in bringing production 

capacity ulp to 150,000 tosi per annum. Miinor additional inlvestments would 

have to be made at the relilery and inl the field illorder to reach that level ot 
throughpultt, but metost of, the work had been completed and production capacity 
would be stl'iciCtt to meet Z:mbia's sugar neCdsLthrotugh 11)81. According to 
market forecasts, even greater pro)duction would be needed toImeet local de
iuand in I982. but al incremental 50,000 ton1s of'capacity could thenlbe added 
at relatively innor cost. 

John Ratger kniew that the expansiot had been well planned: it was being 
carried out according to schedlte. (A few weeks' delay in a planninig ltorizon ort" 
five to tellyears \vas tenporarily irritatinig but not critical.) Ranger's uail coi
cert, centered nto ol the plarit and estate expansions but in ZSC's finacial re
sourc,,s. The current expanision po.iect, iticluding estate, mill, alnd refinery 
additi.aIs was expected t0 ,Ost a total of' K48.5 million over the course of* f'our 
years ( 1970- 197()).3 Sole ol lhis h ad already been expended. bit additionall 

linancing was Li.ded to complete the progral anid to improve tileCom)all,'s 
financial positimn. The conp.lny was already overleveraged with short-term debt, 
the potential for new equity was virttally tnolexistent, and ZSC's ability to ill
ternally generate f'utnds was limited by the Zainbiai governnuelnt's price setting 
authority. In January a price increase had beeni approved, but it was only 50 

percetit of the increase ZSC had requested. The linancial results of tile fiscal 
year ending 31 March 19)77 rehlectCd this lelay illgrattting the price adjustntent. 

(See Table 61-1 and (-2 f'r financial statements.) .olm Raniger wonlered it' 
ZSC could co1ntinue to grow as rapidly as it had illthe past, and as it had 

*Trhis case "as prelard by Kristin Ziliiiiuerinr. Researcth Assistant. untder the super

vision of Proflessor Ray A. (;titdbt're. as the hasis 1tClass discUssiOn rather th:n to illustrate 
cither effective or inettecltive hatdlin, o1'an addministrative situalion. 

(opyright ,-1978 hy the President and t ell s olflarvard ( tlge. 
)istributed bv the Intercollegiate Clearing louse, Soldiers tield, lostot.,Mass. 02163. 

All rights reserved to the contributors. Printed in the U.S.A. 
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Table 6E-1. Zambia Sugar Company, Ltd.: Five-Year Operating Summary 

1976/77 1975/76 1974/75 1973/74 1972/73 

Saltes Volumes (metric tons)
Refined sugar 
Raw sugar 

71,272 
4,407 

74.508 
1.794 

75.473 
1.733 

70,851 
2.798 

63.769 
3.238 

Special products 964 

Sugar Imports (metric tons) 
(included in sales volune)
Refined 
Raw 

- - 1,001 
8.117 

13,542 14,321 

Profit and Loss Statements 
(hundred of Kwacha) 

Gross Tttrnover 26,534 
Sales and Excise Tax 7.344 

,Vet Turnover 19,190 17.206 14,04614.752 12,640 

Cost of'Goods Sold 
Agriculttre and raws 

production 10,537 7,208 5,301 3,855 2,755
Refining and packing 3,417 3,640 2,510 2,159 1,824
Imported sugar . 1.653 2,327 1,508
Depreciation 1,556 1,168 937 790 677
Inventor%, adjusttnents (1,014) (763) 1,503 82 581 

(;ross Profit 4,694 5,963 2,848 4,833 5.295 
OperatingIhxpenses 

Central administration 520 574 383452 472
Selling and distrihution 1.512 1.296 I ,035 946 880
Managentent fees 30 96 95 75 73
Other (income) expense 116 (221) (68) (3441 (86)

Operating Prolit 2,516 4,218 1.334 3,776 3,956 
Finance charges 2,491 1.964 1,494 1.227 1,)92 

,Vet Projit (Loss) 25 2,254 (161) 2,546 2,864 

Dividends 1,373 1,456 

Return on Ave. Capital 
Fntployed (pcrcent) -1(.26' (3.86'') 12.601' 15.78

Net Profit/ILquity (percent) 15.93 (1.41) 23.88 31 Io 
Finance ('harge/()perating

Profit (percent) 99.01 46.56 32.52111 L)9 27.(,0
Dividend/Net Prolit 

(percent) -- - 53.92 50.83 

Source: Z/ambia Sugar Co. Ltd. 
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Table 6E-2. Zambia Sugar Company, Ltd.: Balance Sheets, 1973-77 (years 
ending 31 March) (thousands of Kwacha) 

Assets 
1973 1974 975 1976 1977 

Current assets cash 2 5 16 488 145 
Receivables and prepayments 840 1037 1593 1961 4247 
Stocks and stores 3354 3940 3996 5790 6725 
Future crop 710 1091 1341 1610 2231 

Total current assets 4906 6073 6946 9849 13348 

Fixed I ssets 
Gross fixed assets 25701 30563 34714 42383 63341 
Less accumulated deprecia

tion 3764 4574 5582 6827 8495 

Net fixed assets 21937 25989 29132 35556 54846 

Other Assets 441 488 419 253 143 

Total assets 27284 32550 36497 45658 68337 

Liabilities and Equity 
Currentliabilities 

Accounts payable and 
accruals 1242 1939 3706 5062 7531 

Dividends payable 1456 1373 - - . 

Short term debt 7736 9322 10807 11597 7911 

Total current liabilities 10434 12634 14513 16659 15442 

Long Term Debt 7660 9257 10375 14851 37631 

Total liabilities 18094 21891 24888 31510 53073 

t:quity 
Share capital 6617 6867 7969 7069 9268 
Reserves 2573 3792 3640 6179 5996 

Total equity 9190 10659 11609 14148 15264 

Total liabilities and equity 27284 32550 36497 45658 68337 

Current ratio 0.47 0.48 0.47 .59 .86 
Long term debt equity 0.83 0.87 0.89 1.04 2.47 
Total liabilities/equity 1.97 2.05 2.14 2.22 3.48 
Net working capital (5528) (6561) (7567) (6810) (2326) 

Source: Zambia Sugar Co. Ltd. 

planned for the future, if both internal and external financing remained so con
strained. 

Background of the Zambia Sugar Company 
Zambia is a landlocked country covering 543,000 square kilometers of south

eastern Africa, bordered by Zaire, Tanzania, Malawi, Mozambique, Zimbabwe 
(Rhodesia), Botswana, Namibia (South West Africa), and Angola. Zambia is con
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sidered to have tilepotenltial for ststainted economlic developmett, based oil its 
mineral resources and large areas o1 land suitable for agriculture. Although the 
six years immediately followiitg iLle)edence in 1964 witnessed stu.stanutial 
econonlic growth (real per-caplita GI)l increased 83 percent), the fluctuations 
anld recett decline of world copper prices had had protound repercussions on the 
rite ailnddirection of1develo)ment)4 Because of its established copper industry
anid its stable ,overtmient Zambian developuient has prt-ogressed further than 
most other indelpenLent African countries.- It is hy and large a mixed econtoiny 
with most naiot intdustnries at least pa:rtially ovned by government -+parastatal
 
cor 1)0 ra Ifoits.-


Sevtelty percen of Zanhia' pol)ulationi of :tl)proxitnately five million is en
gaged in agrictiltre, primarily ao 
 the subsistence level. Since independence, how
ever. there has heen a large-scale mioration from the rural 
areas to tilecities ad
 
towns in) tile"copper belt'" :tn lon' the tail liue. ielltloyvlittt and tiLer
elttploviei elltii serims r)letlS :aSthe til
ttds ntther1- of wage-pityitg jobs created
 
each year is ft1helow that reu(tired to assimiilate those seekitig e nhnlytemt
 
Allhough there has been incleasitig emlq-udasis placed ott 
alicttlttral developtItent
 
especially site I 
 -At. these eflt-ts lhVe Met with litited success. The agricul
tural sector contihtes only 10 peret otile (l)P and perltaps as little as 5
 
percettt of' arable laud is actt'ly heitii cultivated. The Secotd (1972-1976) and
Third ( 1977-1081) N:,tiottal l)evelopnueitt PlIans idetlifv agricttlttral develop
ment and refonri as coitiiuitg ohbjectives of' tittilost itt.portatce. The rate at 
which these goals c:mi be achieved is cOIistr'ained IW tileCtpit] avaih ile to find 
ilvestnuenits illagriculttre. 

Tle Zaihbian Sttgtlr ittditstrv was beuni ill19t)) with the couniissioiing of a 
refittery of 20.000 tott capicily at Ndla (see Figure 6F-I).The prorefinery 
curedLI raw sttgitr from Rhodesia. which previotisly had beel tile SOLrce of illl
ports of refited sugar. In 1963 a feasibility study Ior a sugar estaute aind raw 
sugar mill was initiated: in 1064 a suitable site was identified and cane growing 
was tested at Nakambala ot tilebatiks of' tile Kauf'ue River. Land preparatioti (of
2,350 hectares) JILd coustrttctioi work were beguin in 1966. The altitude 13,400 
feet) Mid clima'te (mild teMnpertttures attd alpproximatelv 30 iniches of" riaillpe
year) were tot those traditionally associated with cate growitg. The fields 
would reqttire ahInuost contitiuous irrigation bulyields were substantially higher
thatn most other cante growing areIs. The Zalbia Sttgar (otnpilty harvested atud 
milled its first cane crop itt 1068 accordine to schedule. Sitnce that date produtc
tion has increased rapidly and relatively ste adily (see Table 6F-3 for productio
statistics). In 1975 Zambia was, for the lirst itue, self-sutfficient illsugar. In 
1977 a smtall exportable surpls was ,tticipated. 

The Zamhia Suigar (ompany was itnitially established by Tle atud yle. Ltd., 
which held 77 percenit interest until 1971 when the Zaubian goverllnent's 
Industrial I)evelopntmemt Coirlporatioti (INI)LCO) lmurchased additiotutl shares to 
acquire 51 percent of the eqtity. Tate atid Lyle retained aminority position :and 
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Figure 6E-1. The Zambia Sugar Company, Ltd.
 



Table 6E-3. Zambia Sugar Company, Ltd.: Production Statistics, 1968-77 

Raw Sugar Produced (tons) 
Percent increase over

previous year 
Cane crushed (tons) 
Tons of cane per ton

of sugar 

Refined Sugar Production
Ndola refinery (tons) 
Nakambala white end (tons) 

Total sug'ar refined (tons) 

Percent increase over previous
year 

1976/77 

84,150 

(1.21%) 
779,611 

9.08 

62,014 
13,352 

75.366 

-14.35% 

1975/76 

85,058 

31.77r, 
768,153 

8.81 

74,809 
13,155 

87,964 

+21.65%, 

1974/75 

64,550 

10.94% 
570,091 

8.69 

63.154 
9.157 

73,311 

+21.90% 

1973/74 

58,185 

13.82% 
487,693 

8.38 

59,320 
-

59,320 

+17.89% 

1972/73 

51,118 

23.00% 
397,363 

7.77 

50,300 
-

50.300 

+14.85% 

1971/72 

41,546 

3.50% 
330,737 

7.96 

43.796 
-

43.796 

+10.33% 

1970/71 

40,131 

32.00% 
321,652 

8.01 

39,697 
-

39,697 

+10.12% 

1969/70 

30,417 

41.50% 
256,754 

8.44 

36,050 

36,050 

-2.40% 

1968/69 

21,503 

-
183,410 

8.53 

36,932 

36,932 

+9.68% 

Cb 

0, 

'" 

Source: Zambia Sugar Co. Ltd. 
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a technical consultancy agreement was negotiated Linder which T & L was com
missioned to provide technical assistance and specialized management service for 
ZSC. INDECO appointed four of ZSC's seven-member board of directors while 
Tate and Lyle appointed three (including the managing director) Table 6E-4 
shows principal ZSC shareholders. 

ZSC is considered to be one of the most successful agribusiness development 
projects within Zambia. It has provided rural employment for several thousand 
workers; it has increased local food production, broadening the country's agri
cultural base; it has brought new land into cultivation; it has provided for savings 
in foreign exchange and may soon also supply some foreign exchange earnings. 
Expansion in sugar p~roduction is expected to continue and keep pace with or 
exceed local demand for sugar. Furthermore, ZSC has provided an example of 
the successful coordination of ownership and management by a government 
agency (INI)I-CO) together with a mltinational Firm (Tate and Lyle). As in any 
joint venture there have been a multiplicity of perspectives by which to view 
ZSC's strengths and weaknesses. There have been the occasional conflicts of 
interest but the tripartite agreement (INDECO, Tate & Lyle, and ZSC) has been 
both iharnmonious and operational. 

Table 6E-4. Principal Zambia Sugar Company Shareholders (as of November 
1976) 

Par Value
 

(hundredo] 
Kwacha) (percenti) 

Major Zambian 51areholders." 
INDECO, Ltd. (parent company)a 4,877 52.61 
The Zambia National Provident Fund b 750 8.09 
The Zambia State Insurance Corporationb 753 8.12 
Zaimanglo Industrial Corporation 350 3.78 
Harclays Lusaka Nominees 128 1.38 
J.AL.Minet (Zambia). Ltd. 13 .14 

6,871 74.12
 

Major Foreign Sharemolders 
Tate & LN.le Investments. Ltd. 

(associate conilany) 2,186 23.58 
Barclays Overseas Development 

Corporation 89 .96 

2,275 24.54 
lanhia and Foreign Minor Sharehohlers 124 

9.270 100.00 

aWholly owned subsidiary of Zambia Industrial and Mining Corporation (ZIMCO). 
1Subsidiaries (t I.INDI)I.CO. which in turn is a wholly owned subsidiary of ZINICO. 

Source: Zambia Sugar Co. Ltd. 

1.34 

http:I.INDI)I.CO
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Cane Growing and Estate Operation 6 . The Nakambala sugar estate covers 
20,250 hectares of land that ZSC has leased from the Zanubian government for a 
100-year term. Approximately half of tire total hectarage is suitable for cane 
production, and by 1Q77 ,Jivhll 9,000 hectares had 
An increase to 10,240 hectares of cane is planned for the estate by 1979. This, 

I1ruh over been planted. 

plus the cane available from adjacent farmers should be sufficient to linc.'t the 
1979 expansion goal of' 150,000 tons per year (see Table 6F[-5 for the expansion 
program schedule). In order to further expand 200,000 tons per year,to new
 
land would l,.ve to be acquired. Additional land suitable for cane growing does
 
exist within tle immediate vicinity.
 

Rainfall, averaging 30 inches per year anrd occurring predominately from 
December through February, is iot sufficient to meet sugar cane's need-.and 
thus all fields are irrigated. Water is pumnped from the Kafue River and trans
ported through a series of canals and pipelines to the fields. Except for 500 
hectares that arc irrigated by overhead sprinklers, the land and soil is suitable for 
flood/firrow irrigation. The single and relatively short rainy season, though 
necessitating irrigation. allows for a longer harvest period than in -iatiy other 
carre growing areas. Although cane requires regular moisture for growth and re
generation, it is the absence of' nioistirre that the plant sucrose.causes to store 

Thus the cane must be allowed to dry out for a period ol'six to eight weeks be
fore harvest. Insufficient water prevents growth, and excessive inoisture the
at 

wrong time lowers sugar conlent.
 

Cane yields at Nakanibala have been roughly double the world average. Fx
cept for 1971 when a water shotIage Clused by oW river levels arnd exacerbated 
by pum1ping difficuhries caused yields to drop, yields have consistently exceeded 
100 tons per hecare. Table 61-6 shows comparative y'iel datai for Other areas of 
tileWolid. Tire two tanners wlo prottuce cane ror the Nakanibalatl mill initially 
had lower yields hit now generally match ct exceed estate yields. 7 They receive 
water fhorni the estate's irrigation syvstems, as well as technical assistance fron tIme 
estate agronomists. The price tlheare paid for carte is dependent ol the market 
price of sugar (basically 00 percent of tire raw stigar value). III tire past thev ha;.ve
been willing to expand carte productit1 bil ZSC helieves that a future t'out
grower" scherie should be aired at sinall-scale indigenrous fairners, arnd a plan 
for this developnent inttire early I980s has b,' draw tilp. 

('are growing aid Iralveslin as placticed .r Nakanihala is hiighly labor inten
sive. ZSC's labor foice nouw inihers over 4.50(10 eiployes aund as such prtvides 
approxiriately 15 percenl of the rraton's wage-paying aiglicuiloral jobs. The 
work force. both at the estate and at t1re refinery is rniiori/Cd 31rd wage:; ale 
above the national averace fr tire aicultural sector. I horrsing. iedical services, 
and various other hbnel'its are pi'.ided hy ZS('. Tle corrnparlv is ,tteripting to 
liirit its social selvice aind [l dlo d role by assisting erllrplo ees in prrchasilig 

llies off Ile estate and ellcolmragilrg tirelocl tow\v'slhip huild ]loIsirg Ullitsto 
to be leased to tIhe conip;iy or directly to er rployees. Iellipolaly seasonal labr 



Table 6E-5. Zambia Sugar Company Expansion Program: 1976-79 

.-Is ,)J 
March 31st 

Ksisting in 
1975 

..... 
1976 

IinplenentationPeriod 

1977 1978 1979 

Total 
Increase 
1976-79 

Total 
on Project 
Completion 3 

laid (utirated (hectares) 
I state 
Adjacent farmers 

To tal 
t'-ac ,ort Giaeitya 

lo produce raw sugar 

Refincrv Capacitya 
To produce plain time 

of raw, Su,:ar 

a l etr i c to ns ,. 

Source: Zambia Sugar Company. 

7.082 
546 

7.628 

100,000 

125,000 

a 

971 
-

971 

987 
81 

1.068 

50,000 

875 
-

875 

325 

325 

25,000 

~C', 

3,158 
81 

3.239 

50,000 

25,000 

10,240 
627 

10,867 

150,000 

150,000 

Cb 

C,. 



Table 6E-6. World Sugar Cane Yields and Production 

- rea Harvested 
(thousandsf.thectares) .. 

Yield 
(kiloigramnsper hectare) 

Production 
(thousands ofmetric tons) 

1961-(5 1973 1974 1975 1961-65 1973 1974 1975 1961-65 1973 1974 1975 
World 

Africa 
Angola 
Cameroo,,. 
Cape Verde 

CongoEgypt 
Ethiopia 

Ivory Coast 
Kenya 
Madagascar 
Malawi 
Mali 
Mauritius 

Morocco 

9535 

496 
14 
24 

653 
5 

18 
18 

82 

116011 

735 
16a 

25a 

13
83 

7 
5 

24 

3 b 

2a 
81 

12347 

759 
16' 
25' 

1.
87 

7 
6 

26 
b 

3a 

2 a 

80 

2 a 

12681 

773 
Io, 
26' 

17
86' 

7 a 

7 
Ioa 
26a 

35 

9a 
2 a 

80 
4 

49388 

621029 
47296 

2297 
53333 

46333 
91116i 

129108 
2(()55 

36247 
531038 

56818 
62995 

52516 

68353 
60465 

8920 
69231 

26222 
88355 

171871) 
62726 

71381 
36733 
751429 
53333 
77104 

53125 

66915 
6125o 
11641 
69231 
25625 
801319 

1611552 
501 00 
5000) 
72958 
3757o 
78556 
53333 
74641 

5( 

50268 

64980 
470(10 
12148 
70709 
23837 
81395 

162986 
42857 
33000 
76046 
37464 
78556 
5000() 
54021 
14273 

470931 

30)79j 
662 

56 
6 

278 
4755 

676 
57 

659 
946 

25 
5135 

609209 

50254 
967 
2233 

9a 

342 
7349 
1186 
330 

1720 

119 1b 
525 a 

80a 

6243 

655958 

50785 
980' 
291 

9a 

410 
7018 
1076 
300 a 

8 

19 19a 

129 1b 
707 a 

80" 
5964 

lb 

637427 

50204 
470 a 

3 1 a 
9a 

410 a 

7000 a 

1,25a 
300 a 

3 30 b 
2 0 00 a 

130 0b 
707 a 

80" 
4 3 16 b 

3 
MozambiqueNiger 

Nigeria
Reunion 
Rhodesia 
Rwanda 
Somalia 
South Africa 
Sudan 
Swaziland 
Tanzania 
Uganda 
Zaire 
Zambia 

31
2 

9 
36 

9 

1 
120 
4 

10 
2 

18 
11 

57a
2 

13a 
44 
22" 

a 
7 a 

195 
15 
16 
4a 
18a 

6 a 
5 

58
2 

13' 
44 
25 a 

a 
6 a 

205 
15 
16" 
41 
, a 

7 
6 a 

63' 47501
2 19841 

14' 3015)
45' 55816 
25" 98075 

a64651 
6 a 83096 

206' 79036 
17 29961 
17' 76951 
41' 28218 
7a 77654 
7 32796 
6 a 

5632 48276
37357 37600 
47538 51538
48426 45714 

113636 1001101 
59816 

46154 501(1 
79250 80970 
74611 78079 

106452 93751 
31588 31978 
58333 63636 
75091 90643 
93001900 81250 

35144 
37500 

51852 
45016 

I(0000 
79254 
46667 
87506 
83869 
96430 
30732 
67385 
91006 
106250 

1488 
40 

265 
2009 
917 

121 
9454 
116 
756 
627 
1390 
351 

3000 a 

78 

6183 
2119 
2500 a 

7 
300' 

15454 
1097 
1650' 
1295" 
1050 a 

456 
465" 

2800 a 

75 

670 a 

20 00 
b 

2500 
3 

300" 
16599 
1148 
1500 a 

1311' 
700' 
596 

a520 a 

2200 a 

75 

70 0a 2026' 

25 00 a 
9 

280" 
18000 a 

1409 
591a 

126 0 a 
438a 

615 
6680 a 

'\J 
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Table 6E-6 continued 

Area Harvested Yield Production(thousands of hectares} (kilogramsper hectare) (thousandsof metric tons)
1961-65 1973 1974 1975 1961-65 1973 1974 1975 1961-65 1973 1974 1975
 

South .:.nerica(continued)
Peru 	
57b
53 51 
 54b 1448f8 171392 168921 
 157895 7677 8743 
 9 179 b 90 0 0b
 Surinam
Uruguay 3 3 	 93631 85729
5 	 82000 75926
5 7 8 35153 42695 	 175 170 20 5aVenezuela 	 36529 40123 163 2 0 5 45 	 23 0b 247 32570 
 77 71a 68387 75296 
 74830 74949 3057 
 5241 5728
Asia 	 53 2 1b4117 4644 5169 
 5406 44902 51596 52345
Afghanistan 	 47563 184843 239638 270593 257129
2 1 
 1 1 25109 31714 39692
Bangladesh 	 37857 46
129 128 147 	 22 52 53a
 175 39057 42115 43748
Burma 	 38523 5024 5403
35 	 6444 6742
55 57' 58' 31444 35459 29602 29565 1115
Cambodia 	 1944 16874 4 	 a
4a 4 66900 56410 55263 	 a a55263
China 	 268
439a 582a 58 5 a 5 9 7 ' 	 2 2 0 2 10 2 1 0 a56299 68113 
 70715 70539 24705
India 2393 2452 	 39664 41340 42140a
 2752 
 2771 44535 50933 51163 50590
Indonesia 131 158 a 

6a 	
106563 124867 140805 140196
Iran 170 1806a 	 70603 62837Iran 3 	 81487 79478


6 6a 	
922 9 9951b 13853bb 14306bb 

Iraq 
6 	 84327 190909 218182 163636 

9 
252 1050 

b 

1200
la 	 90 0a
 

Japan 	 42540 35714 35714 98
32 30 	 I0 0a
30 31 67198 68644 60833 67059 	 10 0 a
 
Laos 	 2167 2046 1825
2 	 2052

Lebanon 	 a 2a2952 3900 3900 3900 6 8a
394.07	 8a
39407	 8a
 ,,ayl.!sia 
 1 16 10 121 46986 35010 57993 58333 	 aNepal 	 53 570
8 is 	 6 00 a 700 a
 
Oman 

16 17a 	 17248 16400 16129 15152 132 246 250 a
32000 28571 28571 1a a
Pakistan 	 28571 1469 533 	 Ia 1
633 673 
 33809 37396 37767
Philippines 	 31563 15849 19947 23911 21242273 434 4 4 5b
Po rt Ti mo r2 5 16b 	 48167 52166 52004 47705 13159 22640 	 b2 3 1 5 0 b 4 6 2 4 2 3 5 b 2 4 6 1 6 b 
South Vietnam 32 	 24a 
Sri lanka 17

5 a 24
5a a 	 30901 30454 37541Syria 5 	 37605 933 530 9146 22836 50000 50000 5000 	

5 0 9 4 914' 
Syia39389 	 115 25 3 b 24 0 b
24563 	 3 18 b
25000 25000
Thailand 	 3138 18 0a 
 25 6a 30 7a 32325 52850 52105
Vietnam 19 	 55 4465 9513 13339 1722a 22 22a 36219 30000 30000 	 a a
30000 
 704 660' 660 660




Yemen 2 la la la 1941 2941 2941 2941 5 5a 5a 5a 

Europe 
Port Madeira 
Spain 

6 
1 
5 

6 
1 
5 

5 
I 
4 

5 
1 

a 

4a 

66022 
38182 
71919 

61601 
23664 
72239 

65088 
32803 
75500 

64585 
32538 
75000 

415 
42 
373 

363 
31 
332 

344 
42 

302 

342 
4 2 a 
300 a 

Oceania 220 284 306 326 69362 78299 75165 76572 15259 22207 22971 24932 
Australia 176 231 253 272 73331 83455 80478 81471 12936 19278 20377 22160 
Fiji 
French Polynesia 
Papua New Guinea 
West Samoa 

38 

5 

45 

7a 

45 

7a 

46a 

8a 

52145 
75625 
61734 
22714 

55056 
76000 
59722 
22388 

47884 
76923 
59459 
21739 

50583 
77778 
59211 
21127 

1991 
1 

330 
1 

2495 
2 a 

430 a 

2 a 

2151 
2 a 

440a 

2 a 

2 3 18a 
2 

450 a 

2 a 

De'eloped 
North America 

561 
226 

762 
300 

791 
297 

827 
313 

80341 
86765 

79534 
78134 

77987 
75768 

82760 
82605 

45063 
20091 

60570 
23430 

61654 
22509 

68408 
25854 

Western Europe 6 6 5 5 66022 61601 65088 64585 415 363 344 342 
Oceania 176 231 253 272 73331 83455 80478 81471 12936 19278 20377 22160 
Other Developed 152 225 235 236 76522 77844 78400 84858 11621 17499 18424 20052 

Developing 8516 10235 10950 11235 47023 49666 50438 46839 400459 508314 552304 526220 
Africa 320 442 452 464 51437 59580 57583 51271 16465 26354 26020 23795 
Latin America 4470 5631 5811 5858 49115 48535 49691 47622 219532 273317 288756 278967 
Near East 63 108 113 114 81778 88990 83963 82874 5180 9622 9524 9468 
Far East 3619 4000 4521 4745 43366 49021 49853 44517 156958 196091 225410 211217 
Other Developing 44 53 52 54 53301 55663 49498 51713 2324 2929 2594 2772 

CentrallvPlaanedDeveloping 458 604 607 619 55447 66726 69238 69099 25409 40324 42000 42800 
Asian Centrally Planned 

Economies 458 604 607 619 55447 66726 69238 69099 25409 40324 42000 42800 

aFood and Agriculture Organization estimate.
bFood and Agriculture Organization estimate. 

Source: FAO Production Yearbook 1975. 
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will continue to be housed and fed on the estate, but the permanent work force 
will be better integrated into the local community.8 

Transportation of cane front field to mill has frequently been a serious prob
lem in harvest and mill scheduling. Once the cane field is burnt, it must be har
vested immediately. Once cut, the cane loses sugar content (lite rapidly and thus 
must be transported to the mill as soon as possible. Maintaining an adequate
fleet of operatioml tractor-trailers has always been difficult. Virtually all capital
equipment and spare parts must be imported. The order and delivery pi,)cess is 
long and frequently delayed. Almost all goods entering Zambia must be shipped 
to the port of Dar es Salaai and then transported by rail or road for nearly
1,500 miles. 9 The port is highly comgested and though goods are eventually
 
loaded or unloaded, there is a backlog of materials moving in and out. ZSC's
 
supplies do have somewhat of a priority status when order.,,d directly by tile 
company, but when buyilw thr('tngh local distributors the delays call be very
long. Table 61.-7 presents additional statistics ol Nakanbiala camle production 
and transport. 

Sugar Milling and Refiinig. Raw sugar is produced at Nakambala, and then
 
either refined there or shipped by rail 
 to the refitery at Ndola. The mill at Na
kambala has achieved good time efficiency and extraction rates of 94 percett

and although these lave declined in recent 
 years as througIlput was increased
 
over the rated capacity 0If tile e quipment (200 
 tons of carle per hour). With the
 
lew equipmelit at tile mill 
 for the 1977-78 crop. efficiency is expected to im
prove. The extraction rate could be ilncreased if" the estate 
 were to switch to
lower fiber-contelt cane varieties, but since the fiber (bagasse) is currently

burned to provide fuel such a shift would 11ot niecessarily be ectoiilic.
 

The performance at 
 the Ndola refinery has beei excellent. Its current 75,000
 
tons per year capacity will be ilmcreased to 100,000 
tons ill tile final stages of the
 
1976-79 expansion programll. The Nakambaha refinery (white end on tile 
 raw 
sugar imilling process) is designed to produce 48,000 toms per seven-month crop
seasoni. There have been ")[lle difficulties ill achieving this scale of output. The 
technology of the refining process used at Nakanlbala is fairly recent in designi.
It is, however, expected that IlliltOr additiols to the plant will allow refilig to 
increase according to schedule. 10 

Cane sugar nlilling amd refiling is a highly capital-inlensive inidustry. Capacity
Must be added ill large blocks, and it is difficult to balamnce poliemtial outputs of 
the various segmewls. The capital inlteinsity of the sugar production process 
means high fixed costs and breakeven volumes close to 90 percent of capacity.
ZSC calculates that 25 percent or Iess of its total opera tilg costs are variable (see
Table 6E-8 for breakdown of fixed anld variable costs). Since ZSC's cost of 
capital is also largely ammd increasingly fixed in the f'(rnl of interest charges, it is 
critical that the productioni anid sales targets be mlet if the couipany is to maini
tain profitability. Any shortfall ill productiotn is itlmmediately reflected oil the 

*1l
 



Table 6E-7. Nakambala Cane Production 

Factorv 
Crop Length 308 Davs 268 Days 256 Days 217 Days 202 Days 170 Days 166 Days 152 Days 141 Days 
Season Started 3.4.76 27.3.75 9.4.74 9.5.73 25.4.72 15.4.71 7.5.70 2.5.69 4.6.68 
Season Completed 4.2.77 20.12.75 20.12.74 11.12.73 12.11.72 1.10.71 10.19.70 1.10.69 8.11.68 

Field 
Estate hectares harvested 6,602.54 6,655.48 5.114.01 4.021.26 3,420.60 3,316.10 2,660.00 2,289.57 1,379.62 
Farjoers' hectares harvested 553.00 363.70 214.30 230.00 244.00 257.90 211.98 163.19 77.02 

Total hectares 7,155.54 7,019.18 5,328.31 4,251.26 3.664.60 3.574.00 2,871.98 2,452.76 1,456.64 

Cane harvested estate (tons) 7.080.87 7.308.07 5,484.66 4,649.93 3.723.28 3,091.66 3.045.73 2,416.51 1,735.14 
Cane harvested farmers (tons) 715.24 373.46 217.77 227.00 250.35 215.71 170.13 150.50 76.90 co 
Total cane harvested 7,796.11 7.681.53 5.702.43 4.876.93 3.973.63 3.307.37 3.215.36 2,567.01 1,812.04 

Tons of cane per hectare
estate 107.24 109.81 107.25 115.63 108.84 93.23 114.59 105.62 125.86 ' 

Tons of cane per hectare- z 
farmers 129.34 102.68 101.61 98.70 102.60 83.64 80.91 92.30 99.91 

Overall tons cane per hectare 108.95 109.44 107.02 114.72 108.43 92.54 112.06 104.75 124.46 
Tons of sugar per estate 

hectare 11.74 12.80 12.04 13.80 14.01 11.71 14.31 12.51 14.75 
Farmers' percent of crop 9.17 4.85 3.97 4.65 6.70 6.30 5.29 6.00 4.19 " 
Cane cut per cutter per 

day-tons 4.70 4.81 4.64 4.90 4.80 4.46 4.71 3.46 3.44 

Transport 
Tons per shift 1,171 1,458 834 1.121 1,084 951 816 651 556 
Tons per tractor/trailer 

hour 9.9 8.16 9.99 10.55 11.20 13.73 11.73 9.49 9.45 12 
Tons per loader hour 56.36 54.00 56.43 57.34 50.43 43.02 42.30 30.15 25.20 
Average tractor units worked 21.85 22.68 14.37 13.00 9.01 9.00 9.70 14.20 13.00 
Average hours per tractor 

per shift 7.50 7.99 6.30 11.41 10.01 6.92 6.10 4.80 4.50 zi 
(2 Shifts) (2 Shifts) (3 Shifts) (2 shifts) (2 Shifts) (3 shifts) (2 shifts) (3 shifts) (3 shifts) C 

Source: Zambia Sugar Co. 
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Table 6E-8. Zambia Sugar Company, Ltd.: Estimated Cost Breakeven, 
1976-77 

Variable Costs per Ton o]'Rejined Sugar Output
Cane Cutting anrd transport K 9.95
Raw sugar production 2.18Refining (Ndola and Nakanbala) 8.84
Rail transport of raws 7.69Packing mnaterials and sundries 16.60
l)istribution 

8.67 
Variable cost per ton of refined sugar K 53.93 

aFixed Costs (thousands of Kwach.t)
Agriculture and Raw Production K 9,717
Refining and Packing 1,482
Selling and l)istribution 645Adiniristratiori and Other 550
Finance charges 2,491 

Total fixed cost net ot stock 11'oserients K14,885 
Sales value net ftcxcise (htundrcds of Kwacha) K19.190
Sales voluic (all products equivalent) 76,390 tons 

Computation oJ Brcakeren 'erjorian'eJrorahoie Data /pproximattl.r' as Illows. 
Variable cost K 4.119,712.70 
Fixed cost 14.885,0t)0.01 

Total cost K 19,014,7 12.70 
Sales value per ton 251,210,89
Breakeven profit 75.65 2.42 tons or 99 percent of productin 

Sales K 19.190.000.00 
Variable anid fixed crst 19,004,7 12.70 

(;ross profit 185,287.30 
Net conslidatcd profit of K25,0001) 

a I Kawacbia =$1.25

)See Table 6F-I.
 

Source: Zarrbia Sugar ('orrtar files. 

bottom line. Thuis tite delay in harvest in 1976, which was due to the rains per
sisting Lintil the end of May, limited capacity at Nakamlbala, caused 1976-77 
profits to drop to almost nil. The control of sugar prices to (lie consumer plus
the ieavy burden )I tixed corsts ttleilns thal ZSC management htas very little lee
way in affecting profits. I lowever, it shouIld also he noted that ZS("S 1totopoly 
position in the market and the stabilitv in prices allow ntatagentet to better
plan capacity and prevents the exposure to extended periods of loss that can 
occur ill a "free market" sugar industry when excess ca1pacity COulditions exist.11 

The Zambian Sugar Market
 
Sugar consumption within Zambia has grown 
 rapidly since independence

(1964) when annual use was 5 kilograms per person. 1977 per capita consunmp

http:exist.11
http:185,287.30
http:19.190.000.00
http:14.885,0t)0.01
http:4.119,712.70
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tion is expected to reach 18 kilograms. The rate of growth in demand has de
clined in recent years and ZSC forecasts that it will average 7.5 percent per year 
over the next five years. At its present income levels (GNP per capita of $420) 
Zambia's sugar consumption is low compared to other countries in the same in
come range as can be seen in Table 6E-9. Of course, several other factors, aside 
from GNP per capita, can be expected to affect sugar consumption levels. ZSC 
activities, the governments income and pricing policies, and the public's per
ception of its own economic welfare may have far more effect oil how much 
sugar is consumed. Its household use is primarily as a sweetener for tea or por
ridge. Although industrial uses of sugar are expanding (breweries, soft-drink 
manufacturers, bakers, etc.), these amount to only 25 percent of total consump
tion. 

ZSC has based its production plans on the assumptions that demand for sugar 
is relatively inelastic with regard to price and consumption can be expected to 
increase at a relatively steady pace over the next five to ten years. In the past 
ZSC has almost always had its market potential limited by production con
straints. Although substant;_1 expenses have been incurred in expanding ZSC's 
distribution network and insuring that sugar can be bought throughout the 
country, ZSC has iot had to actively promote increased sugar usage. In fact, 
sporadic sugar shortages have not been uncommon. When there has been a short
fall in supply, ZSC attempts to ration stocks among the various regions, but a 
shortage always has a different impact in different locales. Rumors of an iml
pending shortage can empty store shelves of sugar faster than any production 

problem. Now that the ZSC envisions a surplus for 1977 throIgh 1980, the 
company will have to place greater emphasis onl marketing -either in Zambia or 
for export. 

The price of' refined white sugar is controlled by the Zambian government at 
the producer, wholesaler, and retailer levels. Raw sugar, specialty sugars, and 
ZSC's special products (jams, marmalade, and syrup) are not subject to price 
controls. 2 Until 1970, the retail price varied according to the distance of point 

Table 6E-9. Relationship Between GNP per Capita and per Capita Consump
tion of Sugar 

A v'erage 
Consumption 

Countrieswith of Sugar 
(NP per Capita per Capita 
(U.S. dollars) (kilograms) 

up to $200 9 
$201 to $350 16 
$351 to $500 23 
$501 to $100 33 
over $1001 42 

Source: Company files. 
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of sale from the railroad, but since then a single price has been applied nation
wide. The price to consumers lhas been increased six times since 1971 but three 
of these were increases in taxes (see Table 6E-10).

The most recent price increase, which wont into effect in January 1977, was
the result of sixteen months of negotiations between ZSC, INDECO, and the
relevant government ministries (Finance, Mines and Industry, and Commerce).
ZSC had requested a price increase of 12 ngwee per kilogram, and was granted
50 percent of that amount. There is . natural disinclination to increase sugar
prices, especially in period alh consumer area when prices rising rapidly. In
Zambia, as is true in virtually all countries of the world, the price and avail
ability of sugar are politically sensitive issues. An increase in sugar prices is high
ly and immediately evident and although consumers continue to purchase, com
plaints can be highly vociferous. 

Sugar is sold in packets of varying sizes (500 grams, I l:ilogram, 2 kilograms,
10 kilograms, and 50 kilograms). No difterential in price per kilogram is allowed 
although ZSC's packing costs are substantially higher for the smaller unit sizes. 
The incentive is thus for ZSC to offer more larger sized packets wherever pos
sible, though it is uncertain whether this might lead to a decrease in purchases by
consumers who either do not have the money or do not want to buy larger vol
umes. Untortunately, until now the primary determinant of the size mix of sales 
has been neither relative cost nor market demand but tl supply of package :na
terials. All paper is imported into Zambia and the companies that print and 
prepare ZSC's sugar packets have had difficulty in obtaining foreign exchange
quotas. ZSC is thus put in the position of having to accept whatever package 
sizes are available. 

The prices of raw sugar (sold to INDECO breweries) and specialty products
are not directly controlled by the government. The price received from the brew
eries does, however, tend to follow tile allowed price increases. The spec;llty
products (jams, syrups, and special sugars) are aimed at the urban, middle and 
upper classes and at expatriates. The market for syrups and special sugars is
small; jams and manimalades are more popular. Although the higier margins on
jams and marmalades make them very attractive to ZSC, the company has not
been able to take full advantage of the potential market due to difficulty in ob-

Table 6E-1. Retail Sugar Prices in Zambia: 1971-77 

1971- 1973- Jul; 7 
72 74 1975 1975 1976 1977 

Ngwee per kilogram 22n 22n 22n 26n 26n 32n
Sales tax ... -2 
Excise duty - 8 8 10 12 
Total price per kilogram 22n 24n 34n 44n30n 36n 

Source: Company files. 
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taining the quality fruits necessary. ZSC is investigating the feasibility of con
tracting with farmers for various fruits (strawberries are already procured on this 
basis) or growing fruit itself' at Nakambala. Ilowever, other opportunities are of 
higher priority to ZSC. 

Export Potential. 
Sugar. ZSC anticipates an exportable sugar surplus of approximately 20,000 

tons per year for the next five years, and isactively looking for a market for it. 
Due to the currently depressed prices on the world sugar market (see Figure 
6E-2), ZSC would prefer to join in some bilateral or multilateral agreement for

3
 
sugar trade.' 


Zambia has applied for a sugar quota of 10,000 to 15,000 tons under the 
Sugar Protocol of the LOME Convention. 4 Although Zambia was not a sugar 
exporter in 1975 when the LOMIE Convention was negotiated, and thus (lid not 
participate in the Sugar Protocol, Zambia is hoping to obtain a (qluota. The re
quest has met with unanimous support from the other ACP countries, but the 
likelihood of' receiving in 177 the quota tonnage requested seems low. l low
ever, even if Zambia is granted a zero quota, it could probably export to the 
IETC should other countries understock on their quotas and would be a partici
pant in the Sugar Agreement when quotas are renegotiated in the future. 

ZSC is also attempting to sell some of its anticipated sugar surplus to neigh. 
boring countries, several of which are in a sugar deficit position. Agreement thus 
far has been hampered by political difficulties, logistics problems, and currency 
limitation within the potential importing countries. Kenya has expressed an 
interest in buying Zambian sugar to compensate for its own deficit, but the 
sugar would have to travel through Tanzania and the border between Kenya and 
Tanzania has been closed since February 1977. Both Zaire and Tanzania appear 
to need sugar, but (1o not seem to have the hard currency to purchase it. Bots
wana is currently purchasing Rhodesian sugar at preferential prices; politically 
Botswana might prefer to purchase from its only black-ruled neighbor, but the 
lack of a rail line or paved road makes transportation almost impossible. Angola 
will probably have to import sugar for several years, until its own production 
capacity is expanded. Although the establishment of such a trade with Angola 
could be a politic:illy important maneuver in expanding relations with this 
newly independent neighbor, the only transportation route available isthe rail
road through Zaire and at the current moment Zaire and Angola are openly 
hostile. 's 

From ZSC's perspective, exports to neighboring countries, the EIlC, or the 
world market cannot be expected to yield as high returns as sugar sold within 
Zanmbia. Given low world market prices and high transportation costs, ZSC can
not expect a net revenue of'mnich more than K100 per ton for sugar sold on the 
free world market. Exports to the EC or neighboring countries could be priced 
somewhat higher, but not over K200 (per ton for raws), which is less than the 
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SUGAR "11" (WORLD) NEW YORK (weekly high, low & close of nearest futures)
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Figure 6E-2. World Sugar Prices 

domestic Zanibian price. Nonetheless, it isessential that ZSC export (ifpossible)
 
in order to bring in some foreign exchange earnings.
 

Molasses. Molasses is produced as a by-product of botlh raw sugar milling and
 
refining. The molasses yield amounts to approxinately 3.5 percent (by weight)
 
of the cane crushed. Thus ZSCs nolasses production is expected to expand
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from its 1976 level of 27,000 tons to over 40,000 tons by the end of the ex
pansion program. Even current production levels are far more than the domes
tic market can assimilate. The local price is only KIO per ton, but even at this 
price domestic usage is less than 15,000 tons. A distillery that would convert 
molasses to industrial alcohol is planned but is not expected to be operational 
for at least two years. In the meantime it is hoped that the excess molasses can 
be exported. ZSC has received a 60 percent concession on the cost of freight via 
rail to Dar es Salaam, which reduces the transport cost to K18 to 20 per ton. At 
a world market price of S30.00 per ton, exporting is only marginally profitable, 
but the world price is expected to increase by the end of 1977 and ZSC is willing 
to export at any price that does not cause a loss. United Molasses (a Tate and 
Lyle subsidiary that is the world's leading trader and transporter of molasses) has 
agreed to purchase 3,000 tons over the next four months; ZSC would like to 
negotiate a two-year contract to sell 20,000 tons a year. 

Construction of the distillery is due to commence at the Nakambala estate in 
1977. ZSC will not, however, be participating in its ownership or management. 
It is expected that INI)(CO will assume as large an equity position as it can 
reasonably fund (an estimated K800,000 share capital will be required). Trate 
and Lyle was granted the construction contract and might assume a small minor
ity stock position. The distillery would initially purchase 20,000 tons per year 
of molasses fron ZS(', with the possibility of expanded requirements as produc
tion advances. The alcohol produced would be used to satisfy the local demand 
for industrial spirit and potable alcohol (approximately one million liters per 
annum) and the balance could be used for blending in petreleum or for the 
manufacture of zanthate for the copper mines. Alternatively fodder yeast could 
be produced from molasses and incorporated into animal feeds. 

Planning for Small Farmer Coordination 
ZSC is already planning a second stage of expansion from 150,000 tons sugar 

production to 200,000 tons. It is expected that this additional capacity will be 
required in 1981 or 1982 if consumption continues to grow at forecasted rates. 
Much of the milling and iefining equipment necessary for this second expansion 
is already in place, and the incremental investment should not be great. Nearly 
5,000 hectares of additional, lands will have to bie developed and of these 1620 
will be set aside for tl'edevelopment of small-scale outgrowers. The site has al
ready been chosen, siveral sources of financing have been identified, and a time
table for implementation has been drawn tip. 

Initial estimates of, investment requirements for the outgrowers p)roje~ct are in 
the range of K3 million, including irrigation, land clearing, infrastructure, 16 and 
a pilot scheme. The project would be established as an independent nonprofit 
corporation fuMded by various development institutions. The Commonwealth 
l)evelopment Corporation (CI)C), the l)evelopment lank of Zambia (l)BZ),the 
Ministry of Rural Development, and ZS" would share in the limited equity re
quiired while CI)C aid I)BZ would provide the bulk of the financing in the form 
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of long-term loans. Capital work on tile project would begin in 1978, the pilot
phase inl97-,17 and the first settlelenl of small holders in 1980. The growers
would he charged an aliorti/ation of the capital costs as well as any operational 
costs associaled with irrigation. iliallagelielil, or (lie provision of f'arm inpnuts
(seed. ferlili/er, pesticides). The cane farmers would sell tie cane to ZSC, most 
likely at a price proportional to the \'alne of raw sngar. The large-scale farniers 
currently supplying ZS(U eceive K I 2 per ton of cane, hut the colipaiv snspects
that this light have to be incleased for smnall grweis. The project would Slip
port between 30) and 400 famtiilies with an income considerahlY above that of 
an average agrictillutal vorker. 

As is frequently the case with siiall farmer projects. there is aInecessary trade
off to be Mde betwveen providing respolisiblo and exlieiiced 1n1iiieeiient for 
tile schIeiie Is a whole an1d alhowine the individjal fariiners to operate oin their 
own initiative. Some of /S("s aiagenient would like to see incenIives rlVided 
suc that growers would Inoi ()ilv iaxiiiiie yields, lli also that the most suc
cessfiul growers could expand theiii hioldinigs. and ot he liiiited by a set liectar
age alloilei. 

ZSC Financial Concerns 
As mentioiied e;rlier, ie ctreill exPansiol prograll is expected to cost a 

total of K48 nilliotn. The lator investment being the mill extension. The invest
ient costs call be hroken dwOn as shiowIi ill "lIah!e F-I 1. Aside from a K I0 
million loan fr tile Supply of illing equipmeit, unudei a Fuiopean Comnun
nity General )evelopmient nidualitee and secured hv the enarantee 
of the govern-
Iellnt of Zambia. loans I'rom ()C. )BZ and contributions to the 00 percent
debent nre ;tock have been earmiaked foi the expansion igigraii. By31 Match 
1977, approximately KI I million oothier log-lermi funds had been expended

oin tie expansion prograii' and Alliadditioual K I I in illion finuanciing "ap"cx
isted that was heiiig tellipoarily bri.ided 
 %fmnids on short call. These included
 
excess drawings oin ZS('s hank overdtift, delerinent of payales Ito T & .. short
dated loans to INI):('O., and deleriniet of payment (f' 
 excise duties collected.
 
All these iieasiures had heei taken 
 with the understanding and at least lelpo-

Table 6E-11. Estimated Cost of Zambia Sugar Expansion Program (thou
sands of Kwacha) 

,\ ill ex ten ,ion (to tal ifilIA Llaio n t j -1,tI7,000
Land develollnient, irml,alion, tCI. 12.7501 
Otter capital i i( transportation. rcliner" additiols,

housiig iind uiilar\ huildilie: 4,75(0Increase in workirig c;Ipi ;i nd t nwtleechy reserve 3,5(0 
Tttal cost of e~\tansio proe;in 48,000 

Soulrc.e: Zanlliai Sugiar iCo. Iid. 
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rary approval of the iustit utions involved, yet they were I'ar Iroil satisiactory 
means of obtaining funds, even for the very short term. ZSC was not only over
leveraged, but it was now in a position where it was having to leverage its good 
name and repltation with its banker, its parent corporations and with tile 
Zambian Ministry of Finance. 

ZSC had made an application to the Kreditanstalt Fur Wiederaufirau (KFW 
German l)evelopmen t Bank) f'or a long-term loan of K8 to 9 inillion, which was 
approved atd disbursed by the third (tlarter of' 1977. All indications were that it 
would be a good sugar harvest, and capacity would not be constrained. With the 
KFW loan and it production and sales met largets, most of' the short-term bridg
ing monies could be repaid before tile close of the fiscal year. It was unlikely, 
lioever, that suf'ficient funds would be available f'or dividends in 1977-78 or 
even l)78-79. 

Anir g tie goals set f'or ZS( by its bozird aIId traMagenlent was a 10 percent 
before tax retutt or average caplital elllllved. "' Although ZSC had come very 
close to meeting this objectrvc ill tile past, its iecurrence did not appear likely 
f'or the neat I'ture, unless further price irlCteaseS were allowed On : timely basis. 
John Ranger was hIooing that the Ministry of Mines and Industry, which had 
recently assunlre iugtlatory atuthority over prices (this control had previously 
beern exercised h%tile Mirristrv ofl'('oru ctCIC), would be willing to corrsider tile 
itltplerllertation of' f'orilirla pricing based ou an inrdex ofl costs. The irinister of 
fillance had recentlv stated that parastatals should be perrritted to charge eco
ulortlic plices f'ol their products. St"had beerr tree of1tile ruost profitable of thle 
parastatals associated with INI)('(: John Rauget roped tlat this could con
tinte 'L be tre. I.rless firrarrcirrg were available arrd prices allowed to keep pace 
witlr iuc'easilrg costs, the futlre would rerrai rncertairr. If ZSC rerrained so 
dependenlt oi debt capital (whichlappeaied celain given the necessary postpone
mnivlt Of, dividenlds) operating levelage wotuld be collpolrrrded by finartcial lever
,lge leavirrg a1pelpetlualy srlltlcr irair eirrofsafety ill :a inlrerertly risky business. 

Tlre five-yeal plis recently Ceorrpleled indicated thaitprodictiorn volumes 
retlulired for breakever w\orld be well over t) percent of plarnned capacity. Agro
nonic f'actors alorre could cause aj 110 percert v:aiabilitY ill thrtuglrput . Unless 
smnie filrarcial reserves \eCe built u, /,S(' would tot only be uniable to expant, 
its ability to weather a1single plr harvest could be tluestiored..hdn Ranger had 
to adtnit tlhat durinrg /S("s current cash stluce/e. botlr parerrt corporations, 
several of tlre debt holddels. ald everr tie governnent's excise lax authorities had 

provided telnporary assistarre. In tire long run. however, tile conipatny would 
have to achieve a solrder firrtllall base. 

NOTES 

I. All references are to iretric tons (equals 2,204.6 pounds) and hectares 
(equals 2.471 acres). 
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2. It is believed that by 1985 or I986, local demand will have outstripped
tileexpansion potential of tileNakanlihala estate and mill. A tentative site for asecond estate and mill has already been identified in the western region ofZambia. A feasibility study for this site was inade in I978. Since the region is one of the poorest in Zambia Ihe pressures for development of some industry
great. It is uncertain whether this second 

are 
estate and mill would be merged with

ZSC or operated as a second iandcopetiig sugar coIallny.
3. The Zaiibian curre ncv is the Kwacha, which is SilbdividcLt into 100 

ngwee: KI equals I00n equals [.S. S .25. 
4. ('opper forns 40 percent of Zam hia's (;)P atidtclose to 90)percent of tie

country's export earnings. See lable '-I 2 for national accounts. 

Table 6E-12. Zambia Sugar Company, Ltd.: Zambia National Accounts 
(millions of Kwacha) 

1976 1Q75 11)74 973 /9721 1971 1970 

Fxports 756 575 944 781 586 5011 685Impojrts (705) (844) (753) (529) (565) (526) 1471
 
B:alance of trade 51 (269) 191 252 21 (25) 214 
Governllen t coll

sumuption 480 420 347 
 327 302 273 199 
Private con

sunuption 857 821 736 574 555 529 519
Gross fixed cap-i

tal forniation 511) 560 426 381 435 380Increase in stocks (105) 3) 2)3 83 21 
358 

47 112) 
( doillstic.Grol,; 


protduct 1.793 1.562 1.904 1,616 1,335 1,20)4 1,279Gross domnestic
 
product

(1970 prices) n.a. 1,039 1,331 1,338 1.179 1,113 1,279

Polkiation (mid
year estilll.ie,
 
Iliillions 5A) 4.9) 4.75 4.64 4.42 4.30 4.18 

:,neKs.ach;iequils ,.25. 
So rcec ZalihiI Sueair ('.lpti trC l documents.in thtOl 

5. Ilased oil 19 7 2 lier-capita (;NP data (I .S.$430 per person) the World Bank
classified Zanhia as aniong the higher income develoling countries. 

6. For additional information on caie growing and ile world sugar industrysee also "Note ol the Sugar Industry,' Intcrcollegiate (ase Clearing Iouse,
Number Q-570-032, larvmd Biusiness School. 

7. 1 lI aSrMe I uropa ;ilrgt-sC;lle Cojiliinercial farlilrs.
8. SCasli ,okrs live A 1t estate tlhiriig iarvest season, April-Octobor 

or November, amnd ret urn to their hwal s gillgesand families during the off-season.The average uiskilled worker is paid foirly to fifty Kwachia per monlih, which
frequently provides the entire wdge earnings of large families. lhe caie is. how
el'er, countercyclical to lcal subsistence crop lprodiiclIoI. 

http:estilll.ie
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9. The rail linie (built by ti1e Chinese) and road (built by tile Americans) to 
)ar es Salaam were constructed followin the closure of the Rlhodesian border 

and have been the major means of surface transportation since. An alternative 
rail route through southern Zaire ani ,,\ngola exists, bit transport alorig this has 
been disrupted almost continually by revolutionary activity within either or 
bot h counitries. 

10. The Nakambala refinery is dependent on mill operation for po'wer. If 
either field or mill problems force a slowdown or stoppage, it results in ineffi
ciencies at tile white end. 

11. Because of the massive investmlent required to establish cane sugar pro

duction alnd the fixed nature of costs, mills and refineries traditionally continue 
to operate eveni when market prices are depressed alitl Costs callnnOt be recovered. 

12. hIdustrial users of refinel sugar ire charged the controlled price less ex
cise tax arid a price rcbate aiiiouiitig to K5.18 per 50 kilogram bag. Soft-drink 
ni]uiiftacturers, who accouit for 20 percelnt ot /S("s refilled Lsugar sales, also 
operate under price controls Their margins have been hurt by tle 1977 increase 
ill sugar prices sine the cost coull not he pa sel o) to conlstlimers. 

13. Only 10 percetit Ot the worl sugar trade is tratsacted on the "'free" 
worli malket. 

14. The I (YII Convtntiol is an agreeluett between tile liue IFT( members 
and forty-six African. (arib,,aii. al Pacific countries (A(T), which proviles 
for ( I ) unreciprocateit unilateral trate advalntage's for tile + s in regard to all 
industrial gools alld Q(Opercenit of their agricultural proitucts t2 ) a revenuc 
stabilization scheme (S.IA31 N) for the ACP's earnings on twelve prinary comi
ilodities (grtitii(itniits, cocoa, Coffee, cotton. ocotll prodtlcls, 1.nana3lS, leather 
and hides, timber, tea. sisal, pali prolducts, aiid iroi ore t and 13) the Sugar 
Protocol by which the I ItC allows the imporl of 1 .3 million ltls of sugar from 
A(Ps at a price linked to the internal but sug:ar support price. lach sugar export
ing AC(P comuntry was gratllel a quota. which m11ust be filled if it is to be mainll
tailed (eXCept for reasolus of force iajeure). [-or fiirther information see the 
note I.(MIF Convention" (4-570-234). Intercollegiate Case Clearing House, 
Ilarvard BIusiiiess ScIool. 

15. It is expeeteit that the western route to tei Angola port of lobito will 
eventually be Zambias illaill access to the sea itldworil trdIe...\t tile 1uuOlnelt, 
however, this is little more than a dirt track. 

16. .A large part Ot tile capital cost is to build a bridge over the railroad and 
main Zauuubian highway that separate the Nakambala Mill from the oultgrower 
scheme site. 

17. This trial c-,h'lll woul Irovitle currcnl lower level supervisor, at tle 
Nakambala estate with !heir owwn cane plots ill order to anticipate any probleims 
that might occur with small-scale individtualy inageil cane, hiotlirgs. 

18. Z, is subject to the ioriial /arllbia corporatc icomiie tux rate of 45 
percent ( from 1977-7,s, 3() percelt 1.however. liberal alhlowace, for lauld dCvelop
iletit anid ciipital expethlituruuri hive. .inut1 ctilIc to eliiiulate the comI'qpaly's 
exposure to taxes onl pilvits. At tile ell (I I 1977 ZSC's tax loss carry-forward 
aiiointcd to K I ,377.(((). which umakes any tax liability unlikely for the next 
5 or 6 years. K I5,377,000 tax hisses carried forward (comsolitdated ). I owever. 
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group tax relief is not available and ZSC tax loss K15,236,000 
NEL tax loss 141,000 

KI 5,377,000 

Tate and Lyle is considering the winding up of NiL and carrying all tax losses ij 
ZSC. 



Summary and Conclusions: The Changemakers 537 

APPENDIX F 
BOOKER AGRICULTURE 
INTERNATIONAL, LTD.* 

Late in the spring of 1978 Mr. Jonathan Taylor, chairman and managing director 
of Booker Agriculture International, Ltd. (BAI), stared pensively from the con

ference room window of the iompany's London headquarters. The titeeting just 

over had been relatively brief. Mr. Antony laynes, chairman of the Corporate 

Planning Group of Booker McConnell, Ltd., the parent company, had dropped in 

on his way back to corporate head office in the city from a visit to another su'
sidiary company in order to discuss the Numias sugar scheme. Because BAI had 
successfully incorporateJ large numbers of small farmer outgrowers into this 

Kenyan sugar project as suppliers of cane, Mr. Haynes wanted to know how the 
overall Mumias experience might affect future BAI company strategy. To try to 

answer this question, Taylor felt that he should first of all review the project and 
the lessons BAI had learned about the specifics of managing agricultural projects 
in developing countries. Only then could the larger strategy quesion be ad

dressed. Mr. Ilaynes had asked him to prepare a presentation for the next group 
senior management meeting in two weeks' time and he wondered what he should 
say. 

Booker Agriculture International 
Previously called Bookers Agricultural and Technical Services (BATS), BAI 

emerged as the repository of all Booker McConnell's agricultural interests follow
ing the nationalization in May 1976 of the parent company's large sugar inter
ests in Guyana, which at that time represented more than 40 percent of total 

corporate assets. The nationalization move had, in fact, been anticipated for a 

number of years and Booker had been strenuously diversifying, mostly into food 
distribution and engineering in the United Kingdom, (see Table 6F-l , 6F-2, 
and 6F-3). Thus, when the blow finally came the company was well prepared 

and the share price on the London Stock Fxchange actually rose. lowever, the 

direction of the diversification activity tended to be away from Booker's pre
vious great strength, tropical agriculture. This meant that after the Guyana 

nationalization, BATS had only a small base upon which to build. For example, 

in 1975, the last full year of the Guyana operation, the turnover of the agricul

ture division was £60.6 million. In 1976 the revenue of BAI was 1.9 million. 
Progress in the past two years, however, had been rapid. BAI now employed over 

*TIis case was prepared by Brian Scott, Research Associate, under the supervision of 
Professor Ray A. Goldberg, as the basis for class discussion rather than to illustrate either 
effective or ineffective handling of an administrative situation. 

Copyright © 197l"by the President and Fellows of Harvard College. 
Distributed by the Intercollegiate CaFe Clearing House, Soldiers Field, Boston, Mass. 

02163. All rights reserved to the contributors. Printed in the U.S.A. 
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Table 6F-1. Booker McConnell: Organiz.tional Chart 

This tamily tree show(,%stile oprerating 

businesses within each division 

at I April 1977. 


The ssord limnited is unttted 

froin the naies of all colipjnits. 


Unless otlierwise shown helow the naries. 

the comnipanies are iicorporaiu in tie 

United Kingdom. 

U.K. Food lDistribution 

Chairman: M.W Jerrmi. IGI) 

Divisional Board 

Booker Illmorint hooker lPealth [:r..nds 
Wholesale lialth 1,-d lullllia lur-
FLod. drink, and tolbaccon Ing. \holetsaing. anid 

wholesaling. delis red aeercy disltrion 

and cash-and-carry; sl-ii ealth lood retlaing. 

pliers to caterers; iriei1i, pilulislning ol halth 

hers (o' SheKeencoNst imrnagaiites 


cish-and-carry group. 
suptiliers to Mace trading is. 
and Wavy line retailers ,\sociatwd Ilealilh I ..ds 

irichjlin Allinson I 
trading es. hUrst ItealtlhrLlkell 
Alfretd tBilltir and Sons Supplies 

Arthur Hichardtson & Son I Itolind & IBarreli 

lBray's iif ltisctirrlhtm 
 Nes'nian I urier

Charles Arkcoll Pllhicllnnllr 


Chefs Larder 

French if (hichester r0
I.1)11 liplIoyces 
;arhners ilBristol) 11-o-ker I'llr t- , 

JamllesiHlarper & Sl 
lld irlri ) Rtal ltiCliiIis. phlrrtIrt1-

Kilhcli liirovt in ceutlicil rrlrllr ItrncurL 
Merchlantsl and , h lt salhin% 

Rusts (\Wine Merchatih 	 trading as:S& A f';alhrranilr itn 
WI-. ailkins 	 Kings\od ((helistsi) 


I1 . Russell W(lhem sts) 

3.85(1 ernloyecs 	 RuSci Wrnholesale 

I)eliveretlrride IlDhisni 	 Rusco Pljrrriccuicals 

Cash-and-carry I oiion 	 5511 nilplhiveics 

iookerBtelmriont Reil] 

Operating sulrerri rkl.s 
self-service food slops, 
iutchers shops, 
hardware siores 

trading as: 
Budgeri 
Merit 
,Murdorch Nortion 
Rusts 
Williarmis Btothers 

Butchers 

3.350 eirplhnyes 

olnorary President Lord Campbell of 'skan 

Board 
Sir George Bishl, CH. OIIBEChairman' 

14II. Caine -Vice-Chairman arid Chief I'xccutisc 
W.M. Robsoiii
 
M.CW. Wilhy. l'CA Deputy Chief '\tcutive
 
M.A. Nicolson, MC
 
DA Joss
 
J.A. Ilaynes 

RIL lion. J.B. (;odtier, NIP 
J.N.W. Illarder. FC('A, ACIS 

Overseas "radin 

('hirman. IN. Ilenrder. [UCA, ,.\CIS 

)ivisiornal Board 

It..kter Nltrclants Bookers (Zanbia)
 
IIerid 110o1i11zalliia
 

Bl% ring.nrrarkeline. Honling com13pany; 
%lippin.g 'Ind tillanme iriiiiiging agericy 

erVices hor oveiseas services 
coii ainreiess 

('o Buoyrting 
15 elnlllojits ('()tpr'lIon of 

Ziribii (33'. ownd) 
1I.kcrs Sugar1 (rrrplInr t i o 
I i dlari nnt storet 

nd acmc, and other retailing 
mitS for comN n

umilnti Ntin 49:, o[rned 

sttnli , N& osg,eIrhe r llacttical 
Iludlrli, S .R .\ encle, Illl t Urm ; 
1riruidad whtilesale and 
D)tmrimn t s t,,, retail chlenmis 

%%hole rind retlil I agleTrivel 
lte lttr ,. .VerrcN (49'; soued) 

1 hravTrs el aiencv 
iI....... 
 . .......
 

..-	 okers liwil)iaa 
Moiviclle & (hasirite Malwi 
irIchiding li, rlin & C;eleral retailing
Pirtiers Sr I uc'li nld retpresenting 

Dlelrtment stire 'td (ora% r aniuitac

nther retailirg. vhrle- tlrrm. clothing 
sali,-g; dt ribil i t inai lattacirnlg; Icr 
anld sersiiig itinlir mrosing.produce 
velutles and oilier IrOCCsSIig 'Ird 

q lpretl ieetl, pdL=kin 

,riictt5 1.540 trrllnpo) ees 
72i0 ciiil~hi ees, . . 
. .. Pn.ish & I-V 

Ifenllh Siuppl,, (ertie Specialist I..it 
aallIt iliarketing 
Whles l,li, ad 711ernpin(-ees
retalirg h alillh 
fudIs Patersns Scot il 
31 erplnyces Shonrtbread 

S pectirhlis*triscuilt 
irnl U|rIfct riuing 

125 eiiplioyees 

Source: Booker Agriculture International, Ltd. 
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Executi'e Committee 
N.II. Caine- Chairman 
M.C.W. wildy Deputy Chairnman CorporatePlanning Group 
J.A. flayies J.A. flaynes Chairman 
M.A.Nicolson F.B. Doyle. BSc, tIItA. Cnig. MIICE 
DII. Joss R.K. O'Kececf. IIA. hISc(l-con) 

Agriculture Alcohol Shipping Fluid 
(hairman: ('hairman: Enginecring 

Chairman: J.l".'Iaylor R.F. lurman. 1"CA M.A. Nicolson. MC Chairman JA.Nutt. I('A 

Btooker Agriculture 
Internationali 

United Rum Mercthant% 
International iirket-

l)ivisioial Bouiard 
Iltitker lros. 

)ivisioal Btoard 

l naritgeinent anld tech- iiie of ruins. lii etictirs. 
1 
)I Sililttir oup(;rt 

flicai secrvices lor ad otheralcoholic . 69)) enplyccs 
stit~ar itjtlsr anidt be~crj!c, B o e la eSigllalld Plsolleter PumIIps 

other agricttlltrIl I 15 o cc%t S11hissOW1nc Ni\lfulu cturitig centriutigal 

projce .s n(liter . set\iice t (lie- pu ps and ther hiwid
tervicesfo agrilI-
tsi in011stllnrL I 

I stie [Itlisttics 
jtiiica 

(,tribhledin 

201) "mplmc 

handling equipmtlnent 

Sigmutlnd liulsomteter Projects 

igriculttural atd dgio- Maillu tcIltinrtg Stlth & Scl, e I)eigning and slutiying 

intihstiriatproets TiaMrt liquetir SIllker% deep tlujt-hatllini sVICIeIiS 

170 ciripli ee Ill cnilllo,ecs% ad sOrt set carl,". Sil' Controls 
..eltic ser\etcs Manuiftactitrlii tielectrical 

Ilidihlan,,Frot. . . . . con~trol l't 

('omiipanyi (Scotltlalld) S Wilim.11 (oc & ( SIll Systems 

Ikh larmliiig ntgdial"tcallfMtml C'oater, I)tilir)-s inl Sttpilyirig 

Slitul\\ itig short seat 
trades. |If' cazrro. andl 

tc(lliilitill 
. . .. . .. . . 

tdliker lenty ;roup 

19)) cilipli cc, 55)) elt loc% 

I litcradd Scparatori 
I)tsisoit 

!,nu'atctuting limters, 
st nrri1. and sepalialtli 

Mit\IerDivimtot 
Madufatctuing ile-cntry 

iteci otf ilte I I i dtit 

)ctc'Iitir itii t r 
[)e ig1i11ll d \tippe,inlg
a 

huel Ire it itllplant add 
pickirkd laid-liti 

,\ ltle"lll fll 
itirrices 'itutisp, 

anhUittttctuiltlscitivc 

dtila t tCnllc gllllpp sii 

lPlcnty Johlm on lImetrna

tionjilllsA 

,farlse lg anallerclill!g 

Pleitty (;rotp prtdt t 

licro I-tt t d t oiiieIndustrials 
Brazid 

,Niantila~ct
turing lluid-hlndling 

140) mplo\ c"' 

(continued)
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Table 6F-1 continued 

I'.rerrt ('iiirtiar, I' Neu'lIll i , 

S Iaimr. I('IS (iimrparly Secrelary
I. (o\., I CA (lifet AccoiLlrtlrr 
R.K. )'Keetfe. IA. (]Se oinr) I'eertiie (ommrlittee Secretary 
VT . ("'Mo CA I ;\atjrtlI 
D.I" i]j,%or lIm I'ltl tn 
P.M. S11001 Public
Relationt 
I"X U. \Iillivaril ,.\I5 I I' ontiir 
J.A Male t'hie (ashier•\I idilh I'ulali ,n 

I'. I It viler. \IS,. AcIS .\AI 'sia l 't lllI a irSere' lar 

( ten ral liincte inW 
Au\litiN, 

Chaitrtani. FI" . Ito e. IS.. \113.5. tIe,, 5 (I ( lrCitrlri 1.III his ('tit ir'tlte 

l)ii.smr.l Itiard Itii ri.ll Itird Itikei \c(iollell 
I'le'tLr'aled -triar\ t I err(c t l%\\J.:ii (iiil- A.ll.lh (liniqt. 

N lrilfit.cririre' ainid 111,1l-

(etic*1! slIwjr rii.icliriir 

at l liln I K 

pl%, 

1,231ceuircii 
tiLit

n ce I c(p rreit 

c le *Xeali:Ar tl 

.lNr;-

i iclriri 
, 
prlierti 

I lilrtlrnce"eiiltrti, 

sllw.f 1A~lohiehs
ciir\111tjr1iii~ictiiccci-cr
Niliar tcitiiiies liii tili~i l l 'i lhcli'Ii ll ho ''IllIll iirlijiir cets 
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Table 6F-2. Booker McConnell Limited: Summary of Consolidated Figures: 1966-77 (millions of British pounds) 

1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 

Fixed assets 
Goodwill 
Trade and other investments 
Other noncurrent assets 
Current assets less trade 

creditors 

Net trading assets 

16.7 

1.5 
3.2 

14.6 

36.0 

18.2 

5.0 
1.9 

15.5 

40.6 

2 8. 2a 
0.4 
5.4 
2.9 

17.1 

54.0 

32.3 
1.2 

6.5 
1.8 

17.8 

59.6 

34.3 
2.5 
5.0 
1.8 

18.2 

61.8 

35.2 
2.6 
3.5 
1.8 

21.0 

64.1 

37.8 
3.7 
3.9 
1.8 

20.8 

68.0 

43.4 
7.8 
3.5 
1.6 

27.(0 

83.3 

49.9 
4.7 
3.8 
1.2 

24.6 

84.2 

52.7 
4.6 
2.8 
1.3 

35.5 

96.9 

35.7 
4.8 
5.0 
2.1 

43.9 

1 0 3 .2b 

47.4 
8.4 

13.9 
3.0 

49.2 

122.6c 

Representing:
Ordinary share capital 
Reserves 

5.) 
16.0 

5.9 
17.5 

5.9 
30.9 

11.8 
24.9 

11.8 
24.3 

12.6 
24.3 

12.6 
27.1 

12.9 
32.0 

13.8 
32.3 

13.8 
36.8 

14.7 
37.1 

15.4 
45.9 

Parentcompany equity 
Preference share capital 
Loan stocks with conversion 

rights 

Minority interests 
Deferred taxation 
Loans and other noncurrent 

liabilities 
Cu-,ent liabilities excluding

trade creditors 

21.9 
0.6 

3.1 

3.1 

7.3 

23.4 
0.6 

3.4 

5.0 

8.2 

36.8 
0.6 

4.8 
0.2 

3.3 

8.3 

36.7 
0.6 

5.8 
0.4 

4.8 

11.3 

36.1 
0.6 

6.1 
0.9 

5.A 

12.7 

36.9 
0.6 

1.8 
5.8 
1.1 

5.2 

12.7 

39.7 
0.6 

1.8 
5.0 
1.7 

8.4 

10.8 

44.9 
0.6 

1.8 
6.0 
2.4 

9.4 

18.2 

46.1 
0.6 

2.8 
6.2 
5.0 

10.9 

12.6 

50.6 
0.6 

2.7 
6.5 

10.6 

10.1 

15.8 

51.8 
0.6 

3.6 
5.5 

13.8 

7.8 

20.0 

t-.3 
0.6 

0.3 
5.6 

25.1 

9.4 

20.3 

, 

C 

" 

Capitalemployed in financing 
net tradingassets 36.0 40.6 54.0 59.6 61.8 64.1 68.0 83.3 84.2 96.9 103.2 122.6 

Profit before taxation 
Taxation 
Profit after taxation 

3.2 
1.3 
1.9 

3.8 
1.7 
2.1 

4.9 
1.9 
3.0 

4.3 
2.0 
2.3 

4.6 
2.1 
2.5 

6.9 
3.4 
3.5 

8.9 
4.1 
4.8 

9.7 
4.8 
4.9 

13.9 
7.3 
6.6 

16.1 
9.3 
6.8 

14.9 
7.0 
7.9 

25.0 
12.9 
12.1 

c 

3 
Minority interests and prefer

ence dividends 0.3 0.3 0.5 0.5 0.4 0.6 0.6 0.8 1.0 0.7 1.3 1.5 

(continued) 



Table 6F-2 continued 

1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 :" 

1'rojitafter tax attrihuahle 

to parent compant, ordinarvshareholders 

1:xtraordijnar items:Surplus (deficit) 

Ordinary dividends:Paid to shareholders 
Paid to income tax 

Transfer to (rom) reserves 
IFtiures in Pence Per Ordinary 

1.6 

(0.7) 

0.6 
0.4 

(0.1) 

1.8 

(0.1) 

0.6 
0.4 
0.7 

2.5 

1.7 

0.6 

0.5 
3.1 

1.8 

(0.4) 

0.7 
0.5 
0.2 

2.1 

(1.5) 

0.8 
0.5 

(0.7) 

2.9 

(2.1) 

1.0 
0.6 

(0.8) 

4.2 

-

1.2 
0.2 
2.8 

4.1 

1.0 

1.3 

3.8 

5.6 

(4.8) 

1.5 

(0.7) 

6.1 

(0.1) 

1.6 

4.4 

6.6 

0.1 

1.8 

4.9 

10.6 
0. 

(0.4) 
0 

2.3 

7.9 

1 

C 
:: 

' 

C 

Shared 
Iarnit4' 
Di'idends 

6.5 7.7 10.5 7.5 8.9 12.0 16.6 16.0 20.6 22.0 24.0 34.8 
Including tax credit 
'xcluding tax credit 

4.3 4.4 4.6 5.0 5.5 6.5 6.8 7.2 
4.9 

8.1 
5.4 

8.9 
5.8 

24 

6.3 7.3 
aAfter revaluation of land and buildings. C 

) Includes C£11.7 million (;uyama assets in course of realization.CIncludes L10.7 million Guyana assets in course of realization. 
For the years 1966-68. adjusted for a one-flr-one capitalization issue in April 1969.

Source: looker McConnell. Ltd...1 nmnal Report, 1977 and company records. 
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Table 6F-3. Booker McConnell Divisional Profits: 1976-77 

1976 1977 
(hundreds (hundreds Percent 
of British Percent of British Percent of Change

Div'ision pounds) of Total pounds) of Total 1976-77 

Food distribution 1.883 28.4 3,331 31.5 76.9
 
Fluid engineering 1,650 24.9 1,813 17.2 9.9
 
General engineering (558) 0 1,969 18.6 -

Overseas trading 1,056 15.9 812 7.7 (23.1)

Spirits and liqueurs 814 12.3 1,076 10.2 
 32.2 
Shipping 546 6228.2 5.9 13.9
 
Agriculture 160 2.4 303 
 2.9 89.4 
Authors 487 7.3 496 4.7 1.8
 
Parent co,pany _ 600 9.0 
 145 1.4 (75.8) 
Total 6,638 100.0 10,567 100.0 59.2 

U.K. companies 4,671 70.1 ,715 82.5 86.6 
Overseas companics 1.967 29_.9_ 1,852 17.5 (5.8) 

Total 6,638 100.0 10.567 100.0 59.2 

Source: Booker McConnell. Ltd.. records. 

150 professional staff and in 1977 had revenues of £2.8 million yielding net 
after-tax profits of £303,000 (see Table 6F-4, note: no figures are available 
prior to 1976 because of consolidation with the Guyana operation). 

13AI activities are concentrated in tropical agriculture consulting and manage
ment services, mainly in sugar but also increasingly in general crops. The com
pany also has minority equity interests in the Nigerian Sugar Company, and in 
the Mumias Sugar Cotpany in Kenya, and a controlling interest ;i the I lighland 
Trout Comp-my in Scotland, a salmon farming venture. Having Norked in forty
five countries during the past eight years, BAI is currently active in sixteen 
countries throughout the world, with major projects in Nigeria, New Guinea, 
Kenya, Somalia, Iran, Indonesia, and Belize. With forecasts of rising world sugar
consumption, especially in the developitig countries, and with a growing demand 
for the services of companies with proven ability to execute as well as to plan 
new agricultural development projects, BAI's managetuent believes that pros
peels for future expansion are very good. A major constraint in growth at 
present, however, is the shortage of technical and managetial personnel vith 
appropriate experience. Figure 6F-I is a simplified organizational chart of the 
company as of January 1978. 

Origins of the Mumias Sugar Scheme. Kenya has long been an importer of 
sugar. Traditionally, mill white sugar for general consLtmption has come from 
Uganda while high quality refined sugar for industry has been imported from 
Europe and the Far East. Self-sufficiency in sugar production is part of the na
tional development plan. This objective has been stressed more in recent years as 
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Table 6F-4. Booker Agriculture International, Ltd.: Analysis of Financial 
Results, 1976-78 (thousands of British pounds) 

1976 
Actual 

-
Budget Actual 

1978 
Budget 

Revenue 
Direct costs 
Gross contribution 
Less: Central overheads 
Adjustments of revenue 

to cash earnings basis a 

Operating profit 
Interest receivable 

1,900 
(1,107) 

793 
(543) 

(72) 
178 

2,465 
(1,053) 

1,412 
(809) 

(58) 
545 

2,827 
(1,572) 

1,255 
(861) 

(132) 
526 

3,244 
(1,255) 

1,989 
(964) 

0 
1,025 

(payable) 
Investment income 
Profit before tax 
Tax 
Profit after tax 
Consolidation adjustments 

0 
237 
405 

(224) 
181 

20 

0 
156 
701 

(379) 
322 

0 

1 
321 
855 

(459) 
396 

0 

12 
95 

1,108 
(576) 
532 

0 
Booker (Nigeri;,) profit

(loss) after lax 
IHighland Trout Coipan' 

0 0 (35) 0 

Booker share protit
(loss) after tax (40) (62) (58) 0 

Net profit 161 260 303 532 
ai.e., adjustment of overseas earnings to a "cash received London" basis. 
Source: Booker Agriculture International, Ltd., records. 

the coherentce and sense of comlimlon purpose of the East African Community 
(Kenya, Uganda, and Tanzania) has weakened. 

Since the mid- I950s, Kenyan sugar consumption has been increasing by more 
than 7 percent per year. This has been dte to rapid increases in both population
and per-capita consumption. As per-capita consumption is still low by developed 
country standards and the birth rate shows no sign of slackening the rapid
growth in demand is likely to continue in the forseeable future. Tables 61-5 and 
6F-6 show the past and projected future relation between domestic production
and consumption. On present trends self-sufficiency will not be attained tntil 
1981, and even then it is likely only to last for a few years before internal 
demand again overtakes production. As sugar is not generally packaged in con
sumer-sized units, but instead is dispensed at tite retail level from large jute
sacks, per-capita contsuvnption levels may increase at faster rates as marketing 
improventents occur. 

Prior to the Mumias project. donmestic production cate from four factories. 
Rainisi is situated near the coast where cane yields are low and -ariable due to 
badly distributed rainfall and poor soils. The factory capacity is 15,000 metric 
tons annually. The other three projects, Miwani, Mtthoroni, and Chenilil are all 
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Table 6F-5. Production and Consumption of Sugar in Kenya: 1967
74 (thousands metric tons) 

Year Production Consumption Deficih 

1967 60.4 121.4 61.0 
1968 81.4 132.5 51.1 
1969 115.4 142.0 26.6 
1970 125.1 155.0 29.9 
1971 124.1 185.0 60.9 
1972 102.0 195.0 93.0 
1973 140.9 220.0 79 1 
1974 164.7 224.0 59.3 

Source: Last African Common Market and Economic Affairs Secretariat. 

Table 6F-6. Trends in Consumption, Production, and Shortfalls of Sugar in 
Kenya, Assuming Mumias Production is Increased to 156,000 Metric Tons Per 
Year by 1982 (hundreds of metric tons) 

Consumption
 
(assuming

7.4 percent Production
 
per annum 
 (Deficit)

Year increase) Mmnias Rest Total Surplus 

1977 263 75 109 184 (79)
1978 282 78 138 216 (66)
1979 302 98 151 249 (53)
1980 324 124 180 304 (20)

1981 347 141 216 357 10
 
1982 371 156 240 396 25
 
1983 407 156 253 409 2
 
1984 437 156 270 426 (11)

1985 468 156 290 446 (22)
 

Source: Booker's Agricultural and Technical Services, Ltd., Mumias Sugar Company Expan
sion Project Viability Report, Vol. 1. p. 19, December 1975. 

situated on relatively unsuitable heavy black cotton soils in the Nyanza region, 
and together have a pi tential production capacity of 120.000 tons of'sugar per 
year. Both Muhoroni and Chemilil have outgrower components. In both in
stances, however, cane supply has been a problem on occasions. These projects 
have also had cane transport and factory difficulties partially due to unsuitable 
equipment. 

The retail price of sugar in Kenya is controlled by the government. All whole
saling of sugar is carried out by the parastatal organization, the Kenya National 
Trading Corporation. In some recent years sugar prices in Kenya have been well 
below world levels. Currently (Way 1978) they are slightly above the world 
price. Cane prices paid to Farmers are also controlled by the government. 
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The need for more domestic production of sugar and the inadequacies of 
existing projects having been realized, the Ministry of Agriculture, in 1965, began 
to prepare the Mumias scheme. The Nzoia river valley in western Kenya (see 
map, Figure 6F-2) was sClc',ed, primarily because of its suitable climate but also 
because the region was, although quite densely populated (222 people per square 
mile), very underdeveloped. 

The local Abaluhya population are subsistence farmers. A number of earlier 
attempts to introduce cash crops, including coffee, cotton, and sisal, have all 
failed. loldings are small, averaging about ten acres. Soils are generally poor, 
being either eroded and deficient in phosphates in the upland areas or water
logged along the Nzoia River and its tributaries. Between 1930 and 1960 rice 
was grown on the wet riparian soil but has since been virtually abandoned for a 
variety of reasoins including unfvorable prices, and lack of oxen for plowing. 
Main crops are Finger millet, corn, and sorghum., With corn cultivation increasing 
at the expense ofimillet. After 1945 the colonial authorities stipulated that 
cassava had to be cultivated as insurance against famine. Because of the poor 
soils and the prevalence of striga weed, yields have been low, five to six 
pound bags to the acre being a maximun for most farmers. After 1955 local 
varieties of sugar cane were introduced on a modest scale and a number of small 
jaggery factories were opened. Jaggery is a noncrystallized brown sugar contain
ing molasses used by the Asian community in Kenya for preparing sweetmeats 
and also used for the nianufact Lre of the illegal spirit waragi. The cane was 
grown in small plots no larger than two acres and without fertilizer. Despite the 
need for alternative nloney income to supplement subsistence farming, cane 
growing for jaggery was not popular. Suggested reasons for this are the fact that 
many of the early cane plots did not produce a saleable crop, and also that cane 
prices offered by the mostly noncitizen Asian jaggery mill owners were deemed 
very low. Thus, by the 1960s the situation in the Nlunias region was one of 
underemploynent and underuse of land. In 1969, for example, it was estimated 
that only one-third of the acreage in the North Wanga district was being culti
vated.' The rest of tile land was in rough grass and bush on which the local 
people grazed cattle. The cattle population seems, however, to have declined in 
recent decades. In I947 there were 46,125 animals while in the period August-
December 1971 tihe Munias Divisional Agricultural Office reported an average 
number of only 42,600,2 despite an increase of 84 percent in the human I)Ou)la
tion in the same period. This decline iii cattle numbers, the lack of response to 
tile opportunity to grow cane for jaggery, and the large amount of unused land, 
all suggest that the economic returns from agriculture, given available market 
conditions, crops, aind technology. were insufficien t to provide an incentive for 
developinenlt. 

After the completion of the preliminary sugar project studies the government 
of Kenya approached BAI (BATS as it then was) to develop tile scheme. Tile 
authorities were anxious to have work begin as quickly as possible because of the 
rapidly growing national imbalance between sugar consumption and production. 
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There were also a number of social and general developmental aims in addi
tion to the sugar production objective. The rate of population growth in this 
relatively less developed part of Kenya is 4 percent per annum, well above the 
national average. Also there is considerable out-migration to other parts of the 
country including the urban areas. The government wanted the sugar project not 
only to be a cash crop for small farmers, as, for example, are tea and coffee in 
other parts of Kenya, but also to act as a focal point for more general commu
nity and economic development in the region. Exactly how this nonsugar develop
ment was to take place remained unspecified, however. No overall development 
plan, with the sugar project at its center, was drawn up. 

BAI's response to the government's proposal was one of caution. While the 
agronomic features of the Mumias area seemed suitable--sugar cane for jaggery 
was already being grown in a small way-no field trials had been undertaken to 
verify that conditions were indeed appropriate. Also, 1AI was aware that some 
form of outgrower component would be required to fulfill the social and general 
developmental objectives and that such schemes had run into difficulties at both 
Nuiuhoroni and Chemilil. BAI, thu re fore, drew up a general plan, which included 
both an outgrower component and the use of labor-intensive cane harvesting and 
transport me tlods appropriate to the local conditions of labor surplus. Ilowever, 
the compaly also insisted on conducting a pilot project in order to verify the 
agronomic suitability and also to ensure that the novel details of the project 
design would, in fact, work. 

The company and the Kenya government eventually compromised by com
bining the pilot project with the first phase of the project. Land wa" icquired by 
the government by compulsory purchase (voluntary in almost all cases, in fact). 
Work began in 1967 and the final feasibility report, with favorable technical and 
social cost-benefit analysis results, was delivered in 1970. The Mnumias Sugar 
Company was formed in June 1971. The factory began operations on schedule 
on I J'tly 1973, reaching its designed capacity by September the same year. 
Thereafter, it consistently exceeded its nominal grinding capacity. 

Corporateand CapitalStructures of the Munias Project. The project and the 
Mumias Sugar Company (MSC) were launched using Kenya government funds. 
In addition, the U.K. government provided a loan to the Kenya government of 
Kt2.5 million (K£1.00 = 20 Kenyan shillings = £0.77 sterling = U.S. $1.40 
approximately) at 2 percent for the purchase of the factory (suppl:,Id by the 
British company and Booker McConnell subsidiary, Fletcher and Stewart). Over
draft facilities were arranged with the Kenya Commercial Bank and secured by a 
debenture under which MSC granted a charge in favor of the bank covering all its 
stocks of raw materials, stores, finished goods, and book deb!s. 

hi August 1972 the Mumias Sugar Company published a prospectus inviting 
further equity investment. By the end of 1974, the first full calendar year of 
production, the capital structure of the company was as described in Table 
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6F-7. The equity:loan ratio was 1.38:1 conservative leveraging that reduced 
cash requirements. This was especially important during the early start-up years. 

Associated with the project was tile inprovement of road communicationis in 
tileMumias region. This was required to facilitate tileimportation of construc
tion cquipment and supplies, fertilizers, and other agricultural requirements into 
the Mtumias area: the transportatiiol of up to 70,000 tons ot' sugar and 20,000 
toils of' molasses per year out of the project area: aid, finally%tle movellent of 
cut clle loll outgrowers" plots to the factory within the region. The total cost 
of upgrading and extending the road outside nucleus estate wasnetwork tile 
estimated to be K£767,000 and was met by a World Bank loan to the Kenya 
govern ment. 

While tilecompany built alld tianced housing for management and super
visory staft, employee housing, estimated to cost V£240,000, was to be provided 
by the Kenya government through tire National Ilousing (orporation. It was 
planned to expand Mumias township and other selected existing settlements 
rather than build a separate company town. This would help integrate tire proj
ect inlto local corrirnunity beneflits of new public infratile and also spread tihe 
structure, such as electricity, roads, schools, and nedical services, effectively 
throughout tire entire population. Unlfortunately as work on tire scheme pro
gressed and tie housing was iot built, tire Mumias Sugar (omparny was florced to 
step in aid construct tilenecessary dwellirigs itself. 

The costs of' both tihe roads and LIusirig \ erc included ill te social cost-

Table 6F-7. Capital Structure of Mumias Sugar Company Ltd.: 31 Decem
ber 1974 

3,500,000 juthorized NIaicS id"I1c K)C [ItoJu(do 1 il shale 
2,900,000 shares issued and fully paid as ftllows: 

(Kenyan po nds)' 

Kenya (Government(69 percent) 2,000.000 
Coniiliurmsealtrth t)eeopinenr ('orporation 

(CI)C) i 2 percent) 348.000 
Kenya Conimlucrcial I inance (omipany 

(9 percent) 262,000 
East African Develtopmicnt Bank 

(5 percent) 145,000 
Booker Mc(onncll, ILtd.(5 percent) 145,000 

otal share capital 2,900,000 
Loans ar, advances: KE£2,4)1.446 inotsilv from Kenya 

and U.K. Lovernments) 

Profit and loss account: K£417,380 

Total capital enployed: K(5,718.826 

K£ 1.00 approximnatelv cquals U.S. S1.40, May 1978. 
Source: Momias Silear Coiunpan records. 
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benefit analysis. No credit was taken for the benefits that tile new road system 
would bring to the community. 

In addition to carrying out the pilot project, performing a major design role, 
and also holding 5 percent of the equity, BAI had a managing agency agreement 
with tile Mtmias Sugar ('ompany. This, along with the contract to supply the 
sugar factory, was Booker's printci paI Motivation for involvement ill tie scheme. 
Indeed, the company had reservations about investment in the project because 
of the tight control over the Kenyan stgar industry exercised by the govern
menit. Both Can11e and sugar prices are officially set and so BAI did not feel that 
the project's risks were akin to those of normal commercial undertakings. In 
spite of these reservations Booker provided 5 percent of the equity capital. 

Under the terms of the managing agency agreement, 1AI undertook, as ex
ecutors of board policy, to develop the three major components of tile scheme, 
the factory, tile nucleus estate to provide about 20 percent to 25 percent of cane 
requiretents, and tie outgrovers" cane plots. They also agreed to mtanage tIhe 

project until sufficient Kenyans were trained to take over. This is expected to 
occur in tile inid I980s (delayed because of the major expasitn prograin begun 
in 1977) and is desig:!ed to increase capacity froir 70,000 tons of sugar per year 
to 180,000 toils. 

BAI's remuneration structure consists of' three parts: 

1. a relatively stuall fixed fee intended to cover the general manager's salary and 
BAI's relevant overheads (Other BAI staff were seconded at cost to tle proj
ect). This fee is indexed to the U.K. retail price index aitd is paid to BAI 
quarterly.) 

2. a production commission on net NISC revenues (i.e., sales of sugar to Kenya 
National Trading Corporation less guve rcnt excise duty. This is arranged 
on a sliding scale to give 1AI an incentive to maxirtize outpttt. Comnission 
rates are as shown in Table bF-8. Obviously, when the proJect expansion 
conies on-streani ai1d capacity increases to 180,000 tons annually, this for
mtula will have to be adjusted.) 

Table 6F-8. Commission Rates on Mumias Sugar Company Revenues 

Percent of 
Commissim 

A innul Otlptt on Not Rer'c'uues 

Less thn 45,(lOt) metri' tolls 0.0 
45.000to 500.0(0 (.5
5(0,000 to 55.0(00 1.5 

55,000 to 60.0( 3.0 
60.000 to 65.000 4.0
 
More than 65t000 5.0
 

Source: Company records of Booker Agriculture International Lt(d. 
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3. two and one-half percent of net profits of the Munias Sugar Company. (This
provides BAI all incentive to operate the project as efficiently as possible.) 

Because of the way the remuneration package is structured and also because 
of the fact that Kenya is insulated from the world sugar market, BAI's earnings
from its services rendered to the Munliias Sugar Company are not affected by
fluctuations in world sugar prices. Also, because MSC is obliged to sell all its 
output to the Kenya National Trading Corporation at a price fixed by the govern
nient (and KNTC is obliged also to buy all of MSC's production), BAI's earnings 
are not exposed to any narket risks. While this is not an important factor at 
present, when demand exceeds domlestic supply to such an extent, the goal ofKenyan selksUfficiency implies that in some years in tile fu turc, as output fluc
tuates, there will be a surplus for which export markets will have to be found. 
Thus, BAI's contract with MSC is desieied to maximize rewards for good man
agenlent perfornmance. 

The quality of management is of critical inportance in this type of scheme. 
Innovations in project structure are increasingly norm.the Many other rianage
ment skills are required in addition to those uIsually associated with running
sigar factories. such as the ability to communicate effectively across cultures 
and at all levels with host countrv nationals. In addition, agricultural develop
ment projects are often sitlated in remlote areas where decisions ofte,1 have to be 
made withlout reference to head office. l owever, nanagenent is an area over 
which BAI has substantial control. 

The risks of veather, crop disease, and pests have always been associated with 
agricultural projects. None ot the Mumias schetue is irrigated so there is no pro
tection against drought, but good management, seed selection, proper timing of 
crop operalions. proper weed control, and insecticide spraying can minimize 
other agrononic hazards. This area of risk is shared between those providing

equity capital for the scheme and those contributing management and technical
 
services.
 

Any private coipamy's operations in any country 
are to sotie extent open to
 
tile tlfavorable 
 effects of changes in policy or adninistration regulations by the 
host government. BAI has minimized risksthese not only by entering into a
partnership with the Kenya governient uaralso by sharing contiion econonmic 
and developmental goals with it in such a way that both company and govern
ment are rewarded if objectives are successfully achieved. The Kenya govern.
ntent, however, still has the power to fix cane and stugar prices and there are 
pressures acting upon to narrow margin betweenit the the two in order to in
crease fariiers' incomies ott the one hand and to hold down retail price inflation 
for coisutiers on the other. BAt'S defenses against this :ire. ultitiately, only in
fortial. The conipany recognizes this and has not insisted on contractualIUnder
takings by the governntent which would be both ineffectual and antagonistic.
Apart from the government's recognition of the advisability of keeping retail 
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sugar prices and cane farmer incomes in line with movements in tile rest of the 
economy, BAI's other defense against arbitrary price regulation is the structure 
of the sugar industry itself. Unlike Zambia or Tanzania, for example, where 
operational control is centralized, decisionmaking in the Kenya sugar industry is 
divided among the production units each of which organized as a separate com
pany. Thus, if government guidelines for the industry became unduly restrictive, 
or detrimenital to its long-term health, a vigorous lobbying effort can be ex
pected from the other companies as well as fron Mumias. 

BAI is, however, also vulnerable to other aspects of government activity. 
Project operating efficiency could be jeopardized by curtailment of permission 
to import factory spare parts, for example. The company and the government 
could disagree over the rate of Kenyanization. Again, BAI's ultimate defense 
against this risk is the strength of its relationship, through the board of the 
Mumias Sugar Company, with the government, and the confidence the govern
ment has in its integrity and technical and managerial competence. 

The Mtmias Sugar Compan' Nucleus Estate and Factory. The land for the 
factory, nucleus estate, offices, houses for management, laboratories, and nur
series aniounts to about 4,400 hectares. About one-third of this land consists of 
low lying, poorly draineed, little used soils situated near the river. The rest is 
more fertile, uplard soil. The colmpany chose to include the less fertile soil in the 
nucleus estate area despite the higher costs of developing and cultivating it be
cause it meant displacing fewer people. llowev,: part of the estate also had to 
be of' the upland soil type because the waterlogged riparian land could not be 
cultivated or harvested during wet weather. Without the mix of soil types, field 
machinery could not have been used throughout the year and a regular supply of 
cane to the factory would not have been possible. 

Acquisition of the necessary land was carried out between 1968 and 1972 by 
the government thro.igh compulsory purchase at preproject market rates. There 
were only a few isolated instances where compulsion was, in fact, necessary. The 
government then leased the land to the Mumias Sugar Company. About one 
thousand families were displaced by the project. Unfortunately, neither the 
government nor the company kept a record of what happened to these people, 
but in 1974 A.II. Barclay, Jr., traced a sample of about three hundred of them 
and discovered that the great majority had found and paid for new plots of land 
within fifteen miles of their former homes. Only 8.8 percent of the sample, 
thirty-one persons, did not buy land with their compensation payment. Five (;. 
these already owned other land to which they returned. The remaining twenty
six were made tip as f'ollows: 3 

Six were living in Tanzania at the time of the trace.
 
Three were living in Uganda at the time of the trace.
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Three were unmarried sons whose father had bought land and settled with 
the in. 
Four were older men who had given their compensation to married sons and 
were living with them. 
Six were living with relatives. 
Two had been living in town for many years and relatives had claimed their 
compensali, 11. 
One (a mechanic) had bought a business plot rather than a farm. 
One was said to have gone mlad and wandered ott. 

Thus, unlike other Kenyan land acquisition programs, in the Numias situation 
there was very little opposition to the government purchases and alost all dis
placed people were settled satisfactorily within a short time. Barclay suggests 
that the reasons fOr this were tilestrongly lier:archical nature of the local social 
structure, which caused people t) accept without question tihe governtment's 
right to eminent domain, and tileready availability of other land in the retzion. 

In addition to compeusation for land, crops, and dwellings, those people dis
placed were also given first priority in labor recruittent by \ISU.
 

Development of tilenucleus estate started in 1971 and 
 by 1970 was corn
pleted (see Ta)Ibe 6F-9). As caln he seen ftloi tilerate of expansion ot' the cane 
cultivation area, growth over first ree This waswas rapid the tIh vears. to ernlale 
factory production to attail anllecotnomuic level of" operation as quickly as pos
sible while also allowitln plentV Ot tinhe to e.xpald the area platted by out
growers and I ,yelreone aylV lllexpected prohlens. 

The factory Was Cesigined sitpplied, ald Con1structed by Fletcler and Stewart, 
a subsidiary ot Booker Mc'olnell. Initial capacity was 80 tons otfcanc per hour 
with some provision tfor expansion to 125 torts. Capacity was increased to 125 
tons of cane per hour during 1975-76. This is separate trom the larger expansion 
going on at present. Tables F-10 and 6F-I 1 show the sources of' cane supply 
and output of sugar 'or tie period 1073-78,. Pan boiling, a critical :nnd highly 
skilled operation, was made easier by the ittorporation ot senii-autoinatic con
trols. This meant that good results could be obtained even with the relatively 
inexperienced Kenyar operators. 

Table 6F-9. Rate of Development of Mumias Nucleus Estate: 1971-76 

Year licefares 

1971 
 993
 
1972 
 2,224

1973 
 2.844
 
1974 
 3,209

1975 
 3,324
1976 3,376 (development ,:oinpleted) 

Source: Mumnias Sugar Company records. 
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The Ontgrowers' Schente. The use of small ILil'Ilers as producers of calle 
under contract to MSC is intended to provide cash incomes ftr as 1alny people 
as possible in the Mltmias coinmunity. thus spreading the belefits of develop
menit and encouriaging the set Ilg tip Of other businesses in the region. Because 
the level at Cap:acity t lili/atiO is a critical tactor illtie econotitics of'operating 
a sttgar tactory and because cane must be processel as soon as it is cutl, managing 
a conventional sugar prolect is complex. The essufitial Ialice between catre 
supply arid factory capacitV is most easily achieved b'yha'ving, a single large 
estate ra:inaged by tilleS3C leall ISthIt runnitg the ficlory. Using outgrowers 
is, thelefore, a la/aldous uirdertaking. lo example, the ougrowers' schemes at 
both Chentilil arid NI uhaori have eticOMntered severe ditficulties tha.t have re
stilted ill finacial lasses. 

The NIItlirias projecl was OVell nhme ;aibitious troll a nitalgenlell point of 
view than either ('hemilil o+.Mullotri because the oulgrawers were made up of 
literally thoansanIds at si1all farimers who lacked any previos cash crop experi
ence. AI the Nan.ia lrtiects sutpplier, were eithel laie "amlelsorcooperatives. 

Table 6F-10. Booker Agriculture International, Ltd.: Sources of Cane 
Supply, 1973-78 

()ultIrowters Nucleus Astvealc ,ollcotlract 

(per- (pvr- (per- Total 
Year (tons) cent) (tis) Cet) (tolls) cent) (touls) 

a
1973 82.667 42.6 110,691 57.11 859 0.4 194,217 
1974 223,146 242,376 t 3.746.2 50.t 17.'!;, 483,384 
1975 275.906 53.8 213,997 41.7 23,251 4.5 513,154 
1976 366,1 12 66.8 t 70,232 31.1 11592 2.l 547,936 
1977 495.354 71.1 195.591 28.1 5,856 0.8 696.801 
19781' 580,000 76.3 172,000 22.6 8,130 1.1 760,130 

O(ne-half yeatJ 
ttlictget. 

Source: NltimmasSig;Ir (Ollilpainy records. 

Table 6F-11. Mumias Sugar Production: 1973-78 

Year Metric Tons 

a
1973 20.891 
1974 55,700 
1975 59.207 
1976 63,699 
1977 81.275 
19781) 87,500 

(One-halfyear. 
t)lBudget. 

SiwtuTCe: Mtluninas Sugar Coiprly records. 
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l)uring the pilot project phase cane-growing experiments were conducted on 
plots throughout tileoutgrowers area that surrounds the nucleus estate and 
factory. These established the optinuml varieties and cultivation methods to be 
used on the slightly different conditions prevailing on the outgrowers' farms. 
They also demonstrated tilevalue and effects of good husbandry to the local 
fariming COin llity. As the outgrowers' farms are sinall and as it was considered 
socially desirable toIuse no more than 50 percent of their area for sugar cane (so
that the traditional pattern of subsistence farming could continue relatively un
disturbed and food supplies thus be maintained) the company grouped together
individual's cane plots to make stands of' cane no smaller than 15 acres. In this 
way machines could be used economically for the deep plowing and other heavy
land preparation work. and cane transportation costs could also be kept down. 
I lowever, the design of the project meiant that for iIfarmer to bc able to partici
pate in the outgrowers' scheme at all, not only did his land have to be suitahle 
but his neighbors had to agree toj oin the schele and also have suitable land so 
that a plot of sult icietl t size could be forned. Table 61-1 2 shows the rate of' 
development of tlie outgrowers' scheine. As the area unlder oulgrowers' cane in
creased, the proportion of caic comitig front tle niucleus estate dropped froln 
over 50 percent to 28 percent. This percelltlge will Lrop even fitrther in the 
future, especially when tilepreseil expanSioli is complCLed.
 

The way itt which the oIttgrowers' schente was developed also took potential

social effects into consideratiOil. The cheapest method would have been 
 to opelt
Up tilearea Otte seclioal at a lime to keep) down transport costs atnd mnaxinmize 'lte
 
use of' equipllent. llowever, it was felt that such a procedure could have been
 
interpreted as favoring certain districts and nmight have led to social tension. 
Therefore, fariners were incorporaltd inito tlte scheie evenly throughout tile 
outgrowers' al-eal.
 

After plots are identified and SuveCVd thle land is cleared by the farner.
 
NISc' then plows, harrows, and furrows the land using tractors. Disease-free 
planting naterial and fertilizer are then sold ott credit to the fairmer. Each 

Table 6F-12. Rate of Development of Mumias Sugar Company Outgrowers 
Scheme: 1971-77 

Year Ilectares 

1971 836
1972 2,276
1973 3,906
1974 5,551
1975 7,794
1976 10.027
1977 14,500
 

Source: Mutnias Sugar Conipanv records. 
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farmer is responsible for his own planting, weeding, and fertilizing. The company 
has an outgrowei management organization (see Figurc 6F-3), which includes an 
extension capacity. Company representatives visit the plots regularly to advise 
farmers. If cultivation is not bcing done properly the company has the right to 
perform the necessary work and charge the farmer for it. Occasionally a farmer 
chooses to have weeding and other tasks perforned for him by MSC. 

Ilarvesting is carried out by the company. This control is essential to maintain 
the necessary regular volume of cane flow to the factory. However, the farmer 
may, if he wishes, make his own arrangements for the timely delivery of hi, 'ane 
to the factory; in practice, the farmers have all elected to use company equip
nment. 

All cane, whether on the nucleus estate or on outgrowers' farms, is cut by 
hand. This provides more employment than orthodox mechanized methods. 
MSC maintains a cane-cutter register of about one thousand people to harvest 
outgrower cane. There is considerable turnover of workers (especially as tile 
work area shifts constantly throughout the outgrower area) and no excess of 
supply. This means that work is usually available for anyone who wants it. The 
cane is loaded and transported to the factory mechanically. 

The relationship between MSC and individual outgrowers is governed by a 
contract. The discipline imposed on the farmer is quite rigid. The company in
sists, for example, on retaining the right to decide when replanting should take 
place (sugar cane is a perennial but with declining yields each year), which cane 
variety should be used, the amount and type of fertilizer (although actual appli
cation is impossible to check and some leakage on to other crops is suspected), 
to weed if the farmer does not do this satisfactorily, to harvest the cane, and to 
arrange for transport to the factory if the farmer does not deliver. These controls 
are essential, 1Al managers argue, if the outgrowers' scheme is to be successful. 
A major reason for the discipline is not the unreliability of the farmers but the 
lack of agronomic and technical leeway in the Whole sugar production process. 
Fewer controls would be needed, it is felt, if another crop were being cultivated. 

The outgrowers' scheme has been a success. Productivity is only slightly lower 
than on the nucleus estate. Recent figures are 4.8 tons per hectare per month on 
the average from outgrowers and 6.1 tons per hectare per month on the 
estate. The trend is for this gap to close as outgrower cultivation standards con
tinue to improve. 

At the end of 1975 the Mumias Outgrowers Company (MOC) was formed. 
(Both MSC and the Kenya government wished to regularize the outgrowers' 
sitoil tion). The principal objectives of MOC are: 4 

1. to promote and represent the growers of sugar cane supplied to MSC who be
conic members 

2. to negotiate on their behalf 
3. to piovide financial credits for the production of cane 



General Manager 

I 11
 

Agricultural Factory 
 Chief PersonnelManager Manager Accountant Manager 

C., 

Nucleus Estate Outgrowers Harvest Agricultural SeniorManager Manager Manager Manager Agronomist 

Superintendent Superintendent Superintendent Superintendent Superintendent 

(Cane Cutting) 

4 Supervisors 
6 Supervisors0 

I I 
I0 

3 Headmen 
6 Headmen 

Outgrowers 
40 Cane Cutters

Source: "'The Mumias Outgrower Scheme: Visit by C-M Pang in March 1977," Booker Agriculture International internal report, September 1977. 
Reproduced with permnission. 

Figure 6F-3. Booker Agriculture International, Ltd.: Outgrowers' Management Structure 

C 
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1. to provide or procure advice and services and to enter into agreements with 
MSC 

5. to purchase supplies 
6. 	 to borrow, lend, and give guarantees For money in connection with cane 

growing 
7. 	to renunerate for services and to pay out funds for expenses 
8. 	to establish provident funds and associations to benefit members. 

Funding for MOC has been provided by the Commonwealth Development Cor
poration (CDC) and the Kenya government. There are two classes of members of 
the new company: 

1. founder members who comprise the Kenya government, NISC, and the 
Commonwealth Development Corporation -for as long as CDC's loan is out
standing (Each founder member has 10,000 votes.) 

2. grower memlbers (EIach outgrower has one vote regardless of the size of his 
farm. At the end of October 1975, 5,000 farmers had signed contracts with 
MSC. The expansion project, due to be completed in 1979, will mean that the 
number of outgrowers will increase to 16,000.) 

The Board of MOC is made up as follows: 

four grower directors, elected biannually from the four parts of the out
growers area 
three governmient directors 
one CDC director 
one MSC director. 

MOC has begun operations. While MSC continues to control actual cultivation 
and cane transport operations, MOC concerns itself with farmers' accounts and 
credits: investigation of farmers' complaints and negotiations between farmers 
and MSC if required: and publicity aimed at inproving outgrower performance. 

Individual BAI managers who have worked at MNumias have suggested pri
vately that MOC inight be a suitable vehicle for the transmission of sugar cane 
cultivation skills to traditional crops. Some concern has been expressed at the 
failure of local production to respond to the increased demnand for food caused 
by the increase in nonfarm employment (about twenty-five hundred new jobs 
created) and money incomes in the area. 

Results of the Aunias Sugar Compan '1,Operations. Tables 6F- 13 and 6F- 14 
show the excellent f-,nancial record of MSC since its inception in mid 1973. Al
though it was assumed that there would be an initial period of losses, the comi
pany was profitable in the first six monthis of operation. This was due to higher 



Table 6F-13. Mumias Sugar Company Profit and Loss Accounts: 1973-76 (Kenya,- pounds) 
1973 

(Six Months 
Ending 31 
December1973) 1974 1975 

Net profit before tax 

After chargingDepreciation 
Auditors fees 

153,092 

211,861 
1,600 

751,227 

443,463 
4,342 

1,291,200 

651,181 
3,632 

Loans 
Overdraft 

Amortization of preoperating expenses
Provision for stores and exchange losses 

28,125 
31,616 
30,150 

56.250 
43,314 
60,300 

56,250 
38,647 
60,000 

Finance charges relating to expansion to
156.000 tons per year

Less tax 

Net profit after tax 

0 
0 

153,092 

-5 
0 
0 

751,227 

0 
111,420 

1,179,780 
Add: Ba!ance brought forward fromprevious year 

0 25,153 417,380 

Deduct: Balance of preliminary expenses
written off 11,939 

765,380 
11,000 

1,597,160 

Deduct: proposed dividend 141,153 
116,000 

765,380 
348,000 580,000 

Balance of unappropriated profits carriedforward 
25,152 417,380 1,017,160 

aAlready charged. 

bAll interest and finance charges including those relating to the expansion of production to 156,000 tons sugar per year.
Source: Mumias Sugar Company records. 

1976 

1,701,785 

741,938 

5,273 

17,173 
109,564 
60,000 

-

295,483 
605,000 

1.096,785 

1,017,160 

2.113,945 


0 


290,000 

1,823,945 

1977 

3,019,000 

1,114,000 
a 

Cb 
tit 

4 19 ,0 0 0 b 

60,000 
58,000 -

-
1,330,000 

1,689,000 

b 

ZS 

1,823,945 
00 

3,512,945 

0 

1,279,000 

2,233,945 



Table 6F-14. Mumias Sugar Company Balance Sheets: 1973-77, Plus Notes to 1976 Accounts (Kenyan pounds) 

Notes 
31 December 31 December 31 December 31 December to 1976 31 December 
1973 1974 1975 1976 Accounts 1977 

Fixed assets 4,940,613 4,924.398 4,851,173 6.459,880 1 8,908,720 
Capital works in progress 
Preliminary expenses 

48.198 
11,000 

160.016 
-

703.536 
-

2.892.855 
-

7.766,208 

Net deferred expenditure 572.845 520.501 442,884 445,745 332,545 

5,572,656 5,604,915 5,997.593 9,798,480 17,007,473 

Current Assets 
Growing cane at valuation 135.349 266.465 452.578 523,185 596,848 
Stocks and stores 354,754 707,986 1,249,664 1.634,927 2 1,624,975 
l)ebtors, deposits, and prepayments 271,603 564,817 596.960 753,578 1,320,961 
Recoverable from outgrowers 309,013 348,701 650,189 480,392 612.602 
Cash 887 2,949 4,087 2,916 4,497 

1,071,606 1,890.918 2,953,47F' 3,394.998 4,159,883 

Less: Current liabilities and 
Provisions 

Creditors and accrued charges 
Bank overdraft 

459.377 
907,541 

681,798 
631,209 

967,879 
688.916 

1.449.085 
472,082 

6 
3 

1,886.175 
a 

Provision for tax 
Declared and proposed dividends 

-
116,000 

--
464,000 

111,420 
928,000 

716,420 
870,000 

7 1,496,420
959.438 (b 

1,482,918 1,777,007 2,696-215 3,507,587 4,342,033 
Net current (liabilities)/assets (411,312) 113,911 257,263 (112,589) (182,150) 

Total net assets 5,161,344 5,718,826 6,254,856 9,685,891 16,825,323 

Cb 

(continued) -



Table 6F-14 continued 

31 December 
1973 

31 Decembher 
1974 

31 December 
1975 

31 December 
1976 

Aotes 
to 1976 
Accounts 

31 December 
1977 

Representing: 
Share capital 

Shares of Kenyan shillings
20/each authorized 

Issued and fully paid 

Profit and loss account 

Loans and advances 

Capital employed 

3,500,000 

2,900,000 

25,153 

2,925,153 
2,236,191 

5,161,344 

3,500,000 

2,900,000 

417,380 

3.317,3d0 
2,401.446 

5.718,826 

3,500,000 

2,900,000 

1,017,160 

3,917,160 
2,337.696 

6.254.856 

10,000,000 

2,900,000 

1,823,945 

4.723,945 
4,961,946 

9,685,891 

4 

10,000,000 

8,450,000(213,64,) a 

1,104,394 

9,554,394 
7,484,574 

16,825,323 

C. 

% 

Bank overdraft. Cb 

Mum ias Sugar Company Limited 
Notes on and Forming Part of the Accounts for the Year Ended 31 December 1976 (Kenyan pounds) 

Nlote 1. Fixed AssetsFixed assets are included in the accounts at cost, less depreciation as shown below: 

" 

C-

At 1 JaiuarY 
197.5 Additions Disposals Transfers 

Totals at 
31 Decem
her 1976 

Cost
Land dev\"opment 

Buildings:
Industrial 
Factory 
Residential and welfare 
Utilities 

227,626 

137,256 
908,463 
906,211 
175,041 

20,958 

46,594 
142,440 
300,200 
87,050 

(20,540) 
(1,886) 

-

-

-

-
-

248,584 

183,850 
1,050,903 
1,185,871 

260,205 



Plantand equipment 
Field 721,050 404,349 
Factory 2,930,265 1,315,039 
Vehicles 169,578 46,659 
Office 36,031 8,950 
Residential and welfare 37,179 7,210 
Miscellaneous 22,972 456 

6,271.672 2,379,905 

Depreciation 
Land deve!opni~nt 17,160 11,047 
Buildings: 

Industrial 17,155 12,569 
Factory 85.990 48,770 
Residential and welfare 142,465 79,476 
Utilities 20,634 16.124 

PlantandEquipment 
Field 398,063 205,902 
Factory 614,399 296,770 
Vehicles 83,348 45,534 
Office 15,875 10,111 
Residential and welfare 17,845 9,320 
Miscel!aneous 7,565 6,315 

Net book value 
1,420,499
4,851,173 

741,938 

Note 2: Stocks and Stores 
Stocks and Stores have been valued as follows: 

Stores stock-at cost. less provision for deficiencies 
Goods in transit-at cost to date 
Sugar in process-at part net realizable value 
Sugar-at net realizable value 
Molasses-at net realizable value (Note 9) 
Unmilled cane-at cost 

(19,583) 

(10,553) 
(476) 
-

(53,038) 

(5,328) 
(354) 

(11,587) 

(6,235) 

(274) 
-

(23,778) 

(668) 

668 

-

-

-

-


-

-

-
-
-
-

(1,238) 

1,238 


-

-

-

-

-

Kenyan Pounds 

1,226,363 
30,365 
30,993 

255,392 
90,232 

1,582 

1,634,927 

1,105,148 
4,245,972 

205,684 
44,505 
44,389 
23.428 

8,598.539 

28,207 

29,724 
134,760 
216,613 

36,404 

591,140 
912,407
122,647 

25,712 
27,165 
13,880 

a, 

Q 

" 
C 

2,138,659
6,459,880 

72 

2'(continued) 



Table 	6F-14 continued 

Note 3: Bank Overdraft
Tie bank over: rift with Kenya Commercial Bank, Limited, is secured by way of a debenture over the company's assets and uncalled capital, but
the debenture to secure the overdraft with Barclays Bank International, Ltd., was in course of preparation at 31 December 1976 and was not

effective at that date.
 

Note 4: Loans and Adiances 	 c" 
The loans and advances are made up as follows: 

Kenyan Pounds 
(1) 	 Government of Kenya Q,

Advances 1,710,846
United Kingdom/Kenya Loan-1970a 2,453,100 

4,163,946 ,
Less: Converted into shares 2,000,000 
Balance converted into soft loan 2,163,946 CbAdd: Accrual for interest capitalized 225,000 

2,388,946 	 " Loan to assist with the financing of the expansion to 156,000
tos sugar per year 1,000,000 0' 

3,388,946(2) 	 Loan from Kenya Commercial Bank, Ltd., to assist with the financing

of the expansion to 156,000 tons sugar per year 
 1,000,000 

(3) 	 Commonwealth Development Corporation-loan of Stg Kenyan pounds

800,000 (secured)b 
 568,000

(4) 	 Bookers Agricultural and Technical Services Limited-loan 5,000 

4,961,94F 

Note 5: ContingentLiabilities 
There are contingent liabilities in respect of guarantees given by the company to the bank for advances to company employees amounting to
approximately K£25,428. 



Note 6: ForeignCurrency 
Current liabilities have been cinverted at rates ruling at the date of the balance sheet. 

Note 7: Taxation 
The company's unused tax allowances for capital expenditure are again exceeded by the profits for the year adjusted for tax purposes. In conse
quence, a charge to tax arises on the balance, which has been taken at the ruling rate of 45 percent in order to compute the estimated tax 
liability. 

Note 8: Lease ofAgriculturalLand 
The company has the beneficial occupation of approximately 7,800 acres of agricultural land without a lease document, which is still under 
preparation by the government of Kenya. 

Note 9: Molasses 
A change in the basis of accounting for stock of molasses had resulted in an increase in that valuation as at 31 December 1976 of KL19,250, with 
a corresponding increase in the profit. 

Note 10: Interest 
A change in tilebasis of accounting on interest earned on advances to outgrowers but not charged to them at the balance sheet date has resulted 
in an increase in interest receivable of K£92,794, and a corresponding increase in the profit. 

Note I1 FutureCapitalExpenditure Q) 
At the date of the balance sheet, the company had outstanding capital commitments of KL19,041,766 of which K£18,992,900 related to the 0. 
expansion to 156,000 tons sugar per yeal. 
aThe U.K./Kenya loan 1970 of K£2,453.100 is made up of payments made by the Crown Agents in sterling in the United Kingdom against invoices 
of Fletcher and Stewart Limited relating to construction of the factory, converted at the midnarket exchange rates ruling at the time of payment E*0 

of each invoice. The amount has still to be agreed with the government of Kenya. z 
b 5ibThe loan from Commonwealth Development Corporation has been converted into Kenya pounds at the exchange rate prevailing at 31 December 
1976 (see Note 6). A provision of K£20,920 has been made L -ainst the loss on exchange. 
KZ = $1.40 U.S. = 0.77 sterling 
Source: Mumias Sugar Company fecords. 

CO 
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cane yields, higher factory capacity utilization, and lower costs than had been 
forecast. Similarly, the social cost-benefit analysis has been very much more 
favorable than anticipated, mainly because of the booi in world sugar prices 
during the early years of the project. Itoutput is valued at tie year's average 
New York market price. deflated to 1970 prices, then it was KC 1.17 million in 
1973, KE 11.57 million in1974, and KC£ 4.30 million in 1975.' By the end of 
1974, a mere eighteen mon ths after production began, the project, based on the 
opportunity value of'sugar at world price levels, had completely paid for itself. 

Table 61- 10 shows the output record of the Mumias scheme. Production has 
quickly risen to provide approximately one-third of the total domestic sugar out
put. BAI management estimate that Mumias ias the lowest production costs of 
any sugar project in Fast or West Africa. 

At the regional level the project has had a considerable impact. Over 2,500 
jobs have been created directly and 6,000 farmers are now receiving cash in
comes (both these figures will increase considerably when the expansion scheme 
is complete). While objections have been Made that the opportunity cost of 
farmer labor was valued at zero in the economic cost-benefit analysis thus over
stating farmer rewards, nonetheless the real benefits accruing to this group can
not be overlooked. The keen competition to obtain registration as cane suppliers 
attests to the fact that farmers value participation in the on tgrowers' scheme 
highly. The indirect economic effects are even more widespread than the direct 
benefits, spreading the project's impact throughout a population that before 
1973 was among the poorest and most disadvantaged in the country. 

Within the company, employees have benefited considerably from the train
ing programs. Because skilled labor for upgrading was recruited throughout tile 
country these benefits have not been conflined to tile NILunlias region. Nineteen 
skilled sugar technicians were brought by 3AI from Guyana to assist with train
ing. There are three main training programs. A general apprenticeship scheme for 
a wide variety of trades was set up based upon Kenyan national standards. Both 
European and Guyanese expatriates were involved in teaching. The Guyanese 
also played a major rule in training factory process workers. For this, special fa
cilities were built at the Chemilil factoiy. School certificate holders (high school 
graduates) received ten to twelve months of formal training followed by one to 
two years working alongside the o;uyanese in the new Mtunias factory. The third 
trainee category was for graduates for management positions. A two-year formal 
program was designed specially for these employees to be followed by junior and 
understudy positions. Kenyanization targets set in 1973 have all been fiiet so 
far-and in many cases ahead of schedule, despite the burden of the major ex
pansion. Early in 1978, out of a total complement of approximately 2,500 em
ployees, of whom 175 held supervisory and management positions, only 9 
expatriates would have remained but for the project expansion. There are, at 
present, over 50 Kenyan managerial staff arid 26 expatriate staff. A recent report 
on Kenyanization by the Kenyan Personnel and Training Manager summed up 
the situation as follows: 
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On the agricultural side of the business, the field in which the company 
has been operating longest and where there has been a plentiful supply of 
qualified people, progress in Kenyanization has been excellent. All have 
been Kenyanized with the exception of the most senior position of Agri
cultural Manager and managerial posts in the workshops. InI the commer
cial areas, namely those of Personnel and Accounts, reasonable progress 
is being made with the development of local people. In the factory all 
operator and supervisory positions are occupied by Kenyans. This re
flects great credit on the young Kenyans who have succeeded to these 
jobs ahead of the planned time schedule. The first and second successful 
products of the management trainees' scheme have been or are about to 
be appointed to managerial positions. 

Other institutional benelits resulting from the project have been tile Mumias 
Outgrowers Company, described earlier, and a local branch of the Kenya Union 
of Sugar Plantation Workers. Both of these not only provide valuable experience 
for their members in the operation of such organizations but may also offer con
duits for the entry into the Mumias community of other forces of moderniza
tion. 

One anticipated result of the project's success has not occurred. The jaggery 
factories are still operating and still supplying the raw material for the ,ranufac
ture of illicit spirits. Because of the MSC's refusal to involve itself with very small 
plots of sugar cane, with low-quality cane, or with poor cane varieties, the pre
project cane cultivation for sale to the jaggery factories has continued largely un
affected. MSC's quality standards have, in effect, created two separate markets 
for sugar cane. 

Potential Concerns of the Project. There have been four main areas of poten
tial concern raised about the project: 

Initial Land Acquisition Procedure. Some critics have suggested that the em
phasis during the process of acquiring land for the nucleus estate, factory, and 
other buildings and facilities, was solely on peaceful compliance by tile popula
tion. No thought was given to what the displaced people would do and nothing 
was done to assist them in resettling elsewhere. The fact that no official record 
was kept as to what happened to tile one thousand displaced families lends 
credence to this criticism. Ilowever, if Barclay's sample survey of approximately 
30 percent of those affected by the land acquisition program accurately reflects 
the experience of all then only a very few people did not find and purchase land 
within fifteen miles of their original farms. Those who did not also invariably 
had a sensible reason for not doing so. Barclay remarks, however, on the feeling

6
prevalent in the Mutimias area, which differed from the results of his survey. 

Tile collective fate of the displaced group was not formally documented 
.... Their current residence, landholding status, and expenditure of con
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pensation money were matters for rumor and speculation. Informants
tended to cite a small number of cases involving well-known individuals in 
the group, who were said to have squandered all their [compensation] 
money on such things as "drinks, ralha [i.e., self-indulgence , women, and 
unnecessary journeys. 

There was general agreement that most of those who had been required 
to move were now without any land of their own: they were said to be 
staying "temporarily' on relatives' land; to be living in coinpany housing 
camps; or to have g,ne to look for work in the towns .... I suspected,
however, that the behavior of those who had bought land and resumed 
farming activities would have attracted munch less public notice and coi
ment than the flaml)oyant hedonism of a few notorious individuals. 

It would seem, therefore, that the displaced population did fare quite well but 
that this was not due to any official planning or assistance. 

Appropriate Technology. book "'Aid and InLquality in Kenya,In their 

(London, Croon Ilelm, 1Q76), Ilolthan and Ilazewood argue that the jaggery

manufacturing process can be adapted to produce palatable sugar. A series of
 
small cheap plants could then have been coitstructed instead of' the one large
 
expensive factory at Muttias. Not only would this 
have been cheaper, it is 
claimed, but more employment would have been created, aid the jobs (aid the 
profits too) would have been spread through aimuch wider geographical area. 

Using figures supplied by a (;hnaian consulling firn, Ilolthan anld Ilazle
wood suggest that the smnaller plants would require K £60 investment for each
 
ton of' annual sugar outptut while the cost of tileMuntias factory isK100 per
 
ton per year. At Mmnias the capital per job created is KC£2,000 approximately 
while at the smaller plant only K£630 need be invested per job. I lolthan an1d 
Ilazlewood, therefore, argue that for the cost of the Mumias factory Kenya 
could have had more than fifty of' the smaller plants, which would have pro
duced I ,tiles as much sttgar isNlUinias and have eniployed iteaily three times 
as tuany people (of' whoitt fewer would have had to have been skilledj 

Ilowever, I lolthl and I tazlewood io lot wholeheartedly advocate die build
ing of the smaller plants. They have a nunber of doubts. For example, the 
operating efficiency of' tIhe small factories would be Much less than aiModern 
facility. (Thirteen to 14 tons of caite would be reqtuired to produce I ton of 
sugar as opposed to tile 8 to 9 tols of cane needed by Mliias.) Apart fromn the 
considerable increase in operating costs that this would ineait, the amIIOutnt of 
land devoted to sugar cane cultivation would have to be increased by 50 percent.
While the Mumias scheme has not curtailed the production of traditional crops
by expropriating land, inKenya, ingeneral, there is a shortage of cultivable land. 

Also, the smaller plants would require more imported fuel than Mumias, 
which uses bagasse (cane after crushing) to run its boilers. Excise duty collection 
would be more difficult with a large number of scattered plants. The Mtulias 
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factory offers more opportunities for creating industrial skills applicable outside 
the sugar industry. 

There are two other major objections to the alternative technology suggested, 
which may be more convincing reasons why such factories have not already 
sprung into existence given their apparent advantages. Tie quality of the sugar 
produced is low and would probably encounter much consumer resistance even 
if sold at a discount (which would, in turn, adversely affect the economics of the 
idea). Holthan and -lazlewood themselves make this point earlier in their book:" 

Sugar is a very important consumer good in Kenya. Variations in its price, 
color, and texture arouse strong feelings among the Kenyan public .... 
Subsidization is based on its political importance rather than its dietary at
tributes. 

The second objection is the complexity of the management task. Many comnen
tators appear to underestimate the difficulty of creatinig efficient conventional 
sugar projects using outgrowers. The manifold problems of Chemilil and Muho
roni are clear evidence that even vith skilled and experienced management there 
are plenty of things that can go wrong. The organization of the large number of 
Mumias outgrowers was, in itself, sufficiently novel and risky for some of the 
side effects of the project to be overlooked or ignored as management grappled 
with unfamiliar problems. If to this had been added the technological innovation 
of building, manning, and operating more than fifty small-scale factories scat
tered over a wide area it is quite probable that the whole scheme might have 
ended in failure. This, of course, is not to sa' that some sort of move in this 
direction may not be a possibility to be considered in the future, when more is 
known about the problems oi' managing diversified small-scale cane production. 

Social Effects. Although jobs and cash incomes for farmers have been cre
ated, critics of Mtumias have pointed to the growth of unproductive consumption 
and economic inequality among farmers and to the failure to transmit the 
modern cultivatihii technique., acquired with sugar to traditional farming. Un
fortunately, as with the case of the displaced farmers, hard evidence concerning 
these possible effects is almost nonexistent. It would not be surprising if some, 
or indeed many. farmers, upon receiving luimp sums of cash for their sugar crops 
larger than they had ever experienced in their lives before, did not succumb to 
the temptation to spend at least some of it on luxury consumption. As time 
passes and the farmers become more accustomed to this abrupt increase in their 
disposable income, it would again be natural to expect more careful, planned 
spending to occur. What is certainly true is that no official effort has been made 
to help farmers cope with this radical change in their economic circumstances or 
to find out what, in fact, happened. 

Barclay collected data on the spending patterns of eighty-eight outgrowers 
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during his stay in the Mumias area in 1974-75. This information would probably 
relate to the first and second cane crops only. Table 6F-I 5 summarizes Barclay's 
findings. From these it would appear that the favorite items of expenditure were 
food, clothing, and school fees. Very little seems to have been spent on farm in]
provement (except for the purchase of cattle really forn of saving anda a 
source of enhanced prestige in the commutLnity) or on buying new land. Whlile 
this latter evidence does not support the suggestion that outgrowers are buying 
up their less fortunate neighbors' land thereby increasing ineqtuality in the com
munity, neither does it point to the productive use of income from the early 
crops. 

If unproductive constInIptiol has occurred it would be difficult to curtail it 
without unduly curbing the individual freedom of the farmers. Also, by defini
tion, it economic developnient takes place in an area and the opportunities and 
rewards depend on individual initiative and work, then some inequality will be 
produced. I lowever, tile opportunity to participate in the outgrower's sclheme is, 
in a number of instances, fortuitous. A farmier's soil type might rot be suitable 
or his neighbors might be unwilling otr unable to join hint to nake tip a large 

Table 6F-15. Levels of Expenditure in Various Categories by a Sample of 
Eighty-eight Outgrowers (percentage) 

Reportedl Ih.pendliture, 

No Kentvan K envan Kenvat Kenyan 
l'xpendi. S/tillintgs Shillings Shillings Shillings

CategorY ture 1-250 .. 1-500 501-1000 1000 

Food 26.1 30.7 17.() 20.4 5.7 
Clothing 17.0 27.3 28.4 22.7 4.5
School fees 33.0 36.4 13.6 9.1 8.0 
hntproved house 88.6 1.1 1.1 2.3 6.8
Buying new land 95.5 n.a. n.a.1.1 3.4 
Farm itiprovetient 92.0 2.3 n.a.4.5 1.1 
Livestock 55.7 17.0 11.42.3 13.6 
Paying bridewealth 79.5 4.5 5.72.3 8.0 
Repaying debts 80.7 3.43.4 9.1 3.4 
Ritual: funerals. 

:ltnisango, etc. 86.4 3.4 6.8 2.3 1.1 
(;ifts to relatives 68.2 18.2 5.75.7 2.3 
Trade or business 90.9 n.a. n.a. 6.8 2.3 
Consunier goods: 

bicycle, bed, 
radio, etc. 81.8 4.5 10.2 3.4 n.a. 

(Note: Kenyan shillings 20.00 equals K£1.00 equals U.S. $1.40 approxitnately.) 
Source: A.11. Barclay, Jr., "The Nluniias Sugar Project: A Study in Rural Developnient in
Western Kenya," Doctoral Thesis (n.p.) Cohttbia University. 1977, p. 247. Reproduced
with piermnission. 
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enough plot. In this situation economic opportunity is unrelated to farner 
ability or initiative. 

The solution to this problem might be to enable those farmers, unable to 
grow cane for MSC, to cultivate traditional food crops more efficiently, thereby 
taking advantage of the increased demand for food in the locality. Ilowever, be
cause of the lack of official stimulation to upgrade traditional farming methods 
food production may not have been able to benefit commensurately. 

BAI management acknowledge that most of their effrts and those of the 
government have been concentrated on making the sugar scheme work. They 
concede that the presence of government extension personnel or community 
development officers could have enhanced social benefits. lowever, they point 
out that, seen from Nairobi. the Mumias region is already receiving plenty of 
attention and that scarce government resources should be used in other parts of 
tne country that are not in a position to blefit from a large-scale agricultural 
development project. 

Compan' Conmtrol of Farmer Actti,ities. The fourth concern raised is that the 
organizatimn of the project does not give sufficient freedom to the farmer-that 
he is, in fact, little more than a hired hand of MSC. There L no doubt, as dis
cussed earlier, that the discipline imposed on the outgrowers is considerable. 
However, it has been argued that this is not done merely to make life easier for 
company managemeit. It is, rather, that sugar as a crop demands careful cultiva
tion and timing, and that overall production and harvesting must be planned in 
detail to ensure the correct flow of cane to the factory. Certain functions, such 
as harvesting and cdne transportation, may be carried out by the farmer if he 
wishes. A recent BAI report, f r example, states that after three crops some 
farmers have earned enough money to buy small tractors and now do their own 
plowing.8 Thus, maximum freedom for outgrowers seems to be attempted, but 
within an overall framework of discipline imposed for agronomic and technical 
reasons. It should also be noted that only part of each farm may be used for 
sugar cane, leaving the outrower free to use the rest as he wishes. 

Review. In reviewing these areas of concern of the Mumias project it is im
portant to consider not only how valid they may be but also who should be 
responsible for iectifyir.g the',i. BAI management argue that they were con
tracted to set up a sugar project using labor-intensive methods where possible: 
they were not charged with broad rural development responsibilities. Also, as 
work proceeded and some of the less favorable side effects became apparent, 
BAI personnel felt it would he inappropriate to interfere. Already under fire f,,
supposed paternalism and overcontrol, BAI management did riot "eel they oughit 
(or had the right) to try to restrain any outgrowers who, for example, wished to 
spend their sugar earnings on beer. 

However, while not being directly respons:ble for any lack in community 



572 AgribusinessManagement for Developing Countries 

development BAI, nevertheless, by its very visibility in the running of tile project 
and by its important contribution to its design, may be regarded as having a 
certain putative responsibility. This certainly is the attitude of the project's 
critics. It is, therefore, importantt for BAI n.anagement to consider whether their 
present hands-off policy is adequate, whether their response in the past should 
have been different, ay'l whether their present and future policies ought to be 
adjusted. What, in fact, can a company in BAI's position do in this area? 

Booker's Project Management Lessons. As Jonathan Taylor reviewed the 
origins and operation of the NhIumias scheme and considered the relatively small 
number Ot" criticisms directed at it, lie felt well satisfied with its success. He 
recalled a special meeting of the Mumias managernent group during his last visit 
to Kenya in which he had attempted to identify tile project management lessons 
emerging from the experience. The list developed at the mneeting had been: 

1. 	 The project design should meet political and social as well as economic 
objectives (-;' the cliett and, if different, the host Less l)eveloped Country 
(LDC) government. 

2. 	 Each technical, agronomic. and organizational aspect of the project must 
be tested a,; work progresses. 

3. 	 Local farmers and community leaders must be involved in the project from 
the start. Niuchi more local participation, explanation, and commnlication 
is requrired than in a comparable developed country project. A system of 
preproject trials is very useful inl engendering local trust, understanding, 
and cooperalol. 

4. 	 Close contact sl, culd be maintained with all involved agencies. Agreement 
should be obtained from each of them before work begins on critical 
stages of the project. 

5. 	 Training is a vital and integral component at all levels and at each stage of 
the project. There must be an agreed schedule for indigenization and suf
ficient trust of the management by the host government team for this 
schedule to be departed from in case it should be considered necessary. 

6. 	 The host government must be closely, continuously and discreetly in
volved in the formulation of policy. Fhis is especially important in labor 
matters or when problenis arise between di fferent commercial groups in 
the project area. 

7. 	 Where possible all project participants should have economic incentives to 
perform their jobs to the maximum level of'effectiveness. 

8. 	 The management learn shoul," :f possible, be a cohesive unit befi-rc' the 
start of the project. 

9. 	 It is important to gauge the correct level of control and discipline needed 
to ensure that the outgrowers perform their role properly. Too little con
trol, as at NIuhoroni and Chernilil, will result in failures in the flow of cane 
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to the factory. Too much will be socially destructive. Mumias demon
strates that the necessary level of control for this type of project structure 
in the sugar industry is possible and can be accepted by the faimers. 

10. 	 An internal or external market for the project's output must exist, and at 
economic prices. BAI's remuneration package in the case of Mumias is 
structured, however, to be viable in conditions where managing a profit
able operation is impossible. 

11. 	 Personnel procedures and systems, even relatively simple ones, must be 
rethought afresh for each project (although certain basic models can 
usually be adapted). 

!n considering this list of management lessons, the dominant general message 
that came through to Taylor was that the overall quality of management re
quired was much higher than in the old days of Booker McConnell's operation in 
Guyana. The rough-and-ready methods of tile colonial planter were very defi
nitely vo longer appropriate. 

Booker's Strategy Lessons. Returning to Antony Haynes' original query, 
Taylor pondered on the strategy lessons both for BAI and for Booker McConnell 
as a whole, lie was mindful of a recent conversation he had with Michael Caine, 
chief executive officer of the whole Booker organization, in which Caine had 
questioned lthe very role of the capitalist enterprise in developing countries 
where it sec, ed less and less possible to be a successful provider of capital. 
Taylor, however, felt that there remains an undoubted and important rolc for a 
company like BA1, especially when backed up by the resources of the rest of the 
Booker company. On a philosophic level he recalled the words he had used in a 
talk given at Oxford earlier in the year: 

I hope it does not sound unduly pompous to say that the future trade, 
stability, and perhaps peace of the world depends on satisfying the mini
mal needs and expectations of Third World countries and their teeming 
populations, where some 10,000 people die every day from malnutrition 
or its results. At best we may share an obligation to improve the circum
stances of the less fortunate. At the lowest level, we must recognize that 
starving people make poor customers. 

At an operational level, Taylor agreed that BA!'s main contribution to less 
developed country agriculture was not finance-at least would not be during the 
current development phase experienced by many countries. Nor was BAI a pur
veyor of new technology. Agronomic technology is now mostly publicly avail
able and processing technology is mature. The most important contribution 
which BAI can make, Taylor felt, is competent management. With this, BAI can 
supply suitable organization structures, both for projects and also to formalize 
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the company-government relationship: appropriate training systems during a 
period of efficient project administration: and, finally, marketing services, both 
to link projects with domestic and foreign markets and also to open up oppor
tunities f;- the expansion of existing ventures and the identification of new 
ones. Taylor was, however, concerned that the lack of scope for large-scale in
vestment makes this type ot business activity unattractive to Booker McConnell. 
lie wondered what Ihe should (1o to demonstrate to tie main board and its 
planning committee that BAI represents an optimul deployment of scarce 
management resources, and, having done so, he wonde red, h ow BAl would train 
and develop staff for fu ture projects like NIuinias. 

Conclusion 
Clearly, Taylor felt, the NIunnias stugar scheme has brought many economic 

and social benefits to both the NIumihs region and to Kenya as a whole. In the 
protcess of designiin'g and Mnanaging it BAl had learned many valuable lessons. 
Taylor wondered, however, what, if' any, should be the company's response to 
the few weaknesses in the overall concept. 1,%1 seemed to find itself in the para
doxical situation of being criticized on the one hand for excessive :ontrol over 
people's lives and yet on the other for n1ot doing enough to prevent nonproduc
tive expenditure of farmers' .;ugar receipts o0 to encourage llore general agri
cultural improvemnent in the region. Was a policy of noninvolvellent in social 
Lnd community development affairs realistic or even pojssible: But could BAI 
take the initiative in these areas without increasing its already pironinent role? 

On the strategic level, it seeled clear to Taylor that a company must be 
strong in order to survive ty'pical agron ontic cyLics and the peculiar risks of oper
ating in less developed cOuntry (LD)I' elivireiins.I lowever, does a coint
pany like HAl, as part of' the larger Booker N,_('onell, provide a necessary
bridge between the developed an1d developillg !ool econom0ties of' tihe world? If 
so, what are the key elements to be drawn f'rot the Nluntias experience that will 
enab'% BAI to contin ue to play a leadership role within countries such as Kenya 
(and vhati might hamper this?) and to further its relationships with govern
mental, cooperalive, and international development agency partners'? 
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APPENDIX G
 
MODELS OF THE U.S. CORN SYSTEM
 

Models of the U.S. corn system can provide useful insights into 
policy evaluation and decisionmaking. The quantitative implications and facility 
to experiment with alternative strategies without directly influencing the system 
are principal benefits of models. Of course, to achieve the potential benefits a 
decisionmaking orientation must be clearly establisled. In the context of the 
U.S. corn system, the decisionm king orientation presumed here is U.S. govern
ment policy. The policies of interest that may be evaluated in the modeling con
text include: (I) trade policy, including export subsidies, export controls, con
cessional sales, import tariffs and quotas, and efforts to liberalize trade relations 
in corn; (2) foreign aid policy, especially corn exports at concessionary rates 
(Public Law 480); (3) stock-holding policies, which in the past had been oper
ated under the Commodity Credit Corporation (CCC) and were closely linked 
to production-control policies: (4) production-control policies, which include 
price controls and acreage allotments. In addition to these policies, it is also 
valuable to evaluate the quantitative effects of environmental progiams, pure 
food and drug programs, and antitrust activities that influence the economic 
performance of the system. 

Storage policies are of particular concern to all participants in the system. 
Given the potential for extreme instability in the world corn system and the in
ability of less developed countries to hold sufficient buffer stocks for their 
own purposes, the burden for carrying a large portion of the world's corn stocks 
logically falls on the United States. To be sure, any model must recognize that 
any new storage program needs to be different than those used prior to 1972. 
It can no longer be solely concerned with market-insulating comnmdlity su-plies 
and protecting minimum prices. Instead, other considerations such as avoiding 
an upward spiral in prices resulting from stochastically generated export demand 
increments must be recognized. In modeling, the appropriate quantity of storage 
stocks can be statistically determined, be subject to precise rules under which 
stocks would be augmented or reduced, be announced prior to planting, and be 
insulated from politics. A secondary purpose of this policy is to protect pro
ducers during times of gluts and consumers in times of shortages. Under certain 
conditions, all the other policies listed above will also have some minor roles to 
play in achieving a more efficient coordination of the U.S. corn system. 

In light of the policies that should be examined for the U.S. corn system, a 
rather comprehensive model representation of the system is required. The com
ponents of such a model are briefly examined in this appendix. Much of the dis
cussion is related to the systems-analysis aspects of model construction and thus 
is closely related to the descriptive analysis of Chapter 4. The following pages 
advance the components of the comprehensive model of the U.S. corn system. 
Subsequent sections present an overview of previous modeling work on the U.S. 
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corn system, and investigates current efforts in modeling this system. In this 
latter section, most of the research efforts suurveyed are ongoing and thus have 
not, as yet, been published. Our purpose is to indicate how these efforts might 
be combined to obtain a more useful representation of the system and what 
additional work needs to be done before a quantitative representation of the 
comprehensive model can be advanced. A final section presents some concluding 
remarks on the structure of a global or world corn model. 

Modeling Components of the U.S. Corn System 
Although the U.S. corn system is but one part of the world corn system, we 

shall concentrate on it. This emphasis is justified for a number of reasons: 
(1) even though U.S. corn acreage represents one-quarter of the total world's 
corn acreage, it produces almost one-half of the world's ;orn; (2) in 1972-73, 
the United States provided approximately two-thirds of the corn exported to 
world markets, and the year before it was a residual supplier of corn to world 
markets; and (3) the considerations in modeling the U.S. system are much the 
same as those that would be faced in developing models for other nations or 
regions. The qualitative factors affecting price, internal stability, conduct, and 
performance within the corn systems of countries throughout the world are 
qualitatively but certainly not quantitatively equivalent to those affecting these 
aspects of the U.S. system. 

The Demand and Supply Structure. The commodity structure of corn has 
five major components: production inputs, production assembly, processing, 
distribution, and consumption. These components can also be represented in 
terms of demand and supply at various levels of the vertical marketing chain for 
corn. In what follows we shall examine the various modeling components of the 
U.S. corn system in terms of such a demand and su'.pp!y structure. 

Supply. At the farm level, total available supply is composed of total pro
duction and carryover stocks. The production component is composed of two 
major elements: acreage and yields per acre. Corn acreage equations can be 
expressed as a function of expected returns from the production of corn, ex
pected returns from the production of other crops that can be grown on the 
same land, government policies, weather conditions at time of planting, and 
expected levels of risk in the pioduction of corn compared to the production of 
other commodities. Once acreage has been allocated to corn, yields P13r acre are 
influenced principally by the expected price of corn, weather conditions, and 
the quality of land, along with the level of applications of such inputs as hybrid 
seed, fertilizer, machinery, herbicides, and insecticides. Other factors that in
fluence the level of yields are, of course, the managerial expertise of farmers and 
the availability of the credit that allows these fanners to employ the optimal in
put levels. 
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Total Production. The product of the two basic equations for acreage and 
yields represents total production. A detailed representation of the U.S. corn 
system will, of course, elaborate these equations for regional differences in acre
age and yields, at lest for the Midwest, the Southeast, tile East, the Southwest, 
and the West. In addition, to obtain useful results with respect to the distribu
tional effects of various governmental policies, it is of sonic value to represent 
these equations in accordance with firm size, as indicated by the net worth of 
owner/operators or th acreage they control. 

Price E.Vpectations. One of the difficult problems of' modeling the produc
tion compolent of the U.S. corn syseiu along spatial or farut-size lines is to ac
curately represent tile way in which the faruters formtulate expectations of 
future net returns. This forcCasting obviously depenls upon the costs of produc
tion as well as on expected prices, lHere a number of formulations are possible. 
At this stage it is important only to note that to couipletely model such expec
tations, we require a detailed representation of the input structure. To iake one 
involves setting out the demand relations for different inputs: labor, hybrid seed, 
credit, fertilizer, herbicides, insecticides, farin machinery, and land. A compre
hensive treatment requires a representation of th availability of' each of these 
inputs and, hence. of their prices. Finally, expected Output as well as input prices
will generally be specified as some function of paIst prices, futures prices, and 
various factors that influence current prices. 

Land Componients. With regard to the land quality input, a minber of fac
tors that should be considered are generally neglected in cxisting models. In 
particular, land qunality can he improved by suminer fallowing, crop rotation,
and soil conservation. Failure to incur tile cost of these activities will ultimately 
lead to land erosion, loss of' fertility, and thus lower yields. Neglect of such in
fluences can lead to overestintations ot crop production based on ito longer valid 
relations. An additional factor that may influence the demand for land quality 
is environmental policy, which certainly Might someday influence the produc
ion component. It is clearly possible that large expected increases in prices
(along with high levels of risk associated witi returns for future production )may 
lead to intensive cropping and even tually soil erosion. Rampant erosion could 
lead to the degradation of the nation's soil resources, pollution. the sedimenta
tion of streams, and lower environmental quality in general. Under these circuni
stances, the government nay inipose environnental constraints that will increase 
land quality and thus the cost of production causing the total producing and 
exporting capacity of the U.S. corn system to suffer. 

Stocks antd Famt Storage Capacityr. Corn stocks field on farins at the begin
ning of the crop year can be treated as pLedetermined. llowever, the capacity to 
hold corn on farnis should be included as one of the input variables for supply. 
More specifically, the expected benefits and cost of augmenting on-fann storage
capacity carl be specified to in fluence the level of that capacity. Tite amount of 
corn stocks held on-farrn at the end of tite crop year should also be included as a 
variable. 
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Supply Allocation. Total farm corn supply can be allocated in a number of 
directions: it can be held on the farm; it can be sold as feed or to feed manufac
turers; it can be sold to seed companies; and it can be allocaied to governmental 
stocks, to various units within the assembly component, or directly to proces
sors. Allocations among these six categories will depend upon current and ex
pected prices; livestock numbers on farms growing corn; previous contractual 
at rangeme nts; the available capacity of various assemblers, feed manufacturers, 
and seed companies: extoected corn prices for the following year; and, of course, 
total available farm supply. At this first stage of supply allocation within the 
U.S. corn system, prices are ecas, red at the tarm level. 

To consider the natuAre of these allocation equations, consider the supply 
equation for seed. It should be specified in terms of the expected price of seed 
relative to expected prices of alternative uses of corn, the levels of risk in seed 
processing, and the cost of processing seeds. And to complete the representation 
of seed supply, wc must specify a seed inventory cquation reflecting the basic 
motivations for carrying a particular commodity associated with transactional, 
speculative. and precautionary demands. Carryover levels from the previous year 
and current seed prodtuction will represent the total available supply of seed in 
any particular crop year. 

The length of the period for which the modri is constructed will influence 
stock equations for each of' the allocation alternatives. That is, inventory stock 
equations Will have to be developed for CCC or governmental purchases, country 
elevator inventories, subterniial elevator inventories, terminal elevator inven
tories, and processors' inventory levels. These stock equations depend upon the 
same factors listed for on-farm storage. Associa ted with these equations will be 
a set of storage-capacity/demand equations for the assembler and processor 
components. They, too, will depend ulpon factors similar to those listed for the 
on-farm storage-capacity/dematid equations. Finally, a second set of allocation 
equations should be constLructed to rellect the flows from assemiblers to proces
sors (and including export markets). These equations depend upon the same 
factors, b tt here prices are measured at the assembler level rather than at the 
farm level. 

Demand. In theory, demand exists at every level of the vertical marketing 
chain for corn, so demand relations can be measured at the consumer level, the 
distribution level, the processor level, the assembler level, and the farm level. For 
modeling, the simplest approach is to measure detailed demand relations at one 
level of the vertical commodity strticture and then compute demand at all other 
levels on the basis of these meastireients. For example, if detailed demand 
representations at the retail or consumer level are specified, then the relevant 
explanatory variables will be prices of' commodities derived from cor-, prices of 
substitutable commodities, per-capita income, consumer tastes, and levels of 
advertising. Price-transfer relations are then developed at the processor, assem
bler, and farm levels. These price-transfer relations can be specified as a function 
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of input prices, expected output prices, and margins between contiguous levels 
of the marketing chain. Relations for margins between various levels can be corn
puted or estimated. Given the recent experience in the U.S. corn system, the 
best approach is to represent such margins as a function of risk levels, cost of 
operation, and a nonal or expected rate of return on invested capital.

Feed Corti Trans.fornation and Other Commodit'v Sy'stens. This simple 
representation of the demand and price structure at variotis levels of the corn
modity system is cornplicated by the recognition that corn does not remain tin
altered as it moves fronl ote level of the system to another. Corn does not dis
appear at the consumer level: it flows into many other products that have their 
own commodity systems. 

There are two alternatives for dealing with this complexity in a model. The 
simplest is to specify the demand eqtlat ions at the processor level reflecting corn 
and sUbstittutable commodity prices alonog with factors influencing the consump
tion and demand for protducts that involve corn. This alternative reqtires the 
formulation of at least six denrand equatiols: derived-dentand equations for wet 
processors, feed man ufactturers, dry processors, alcohol processors, breakfast
food processors, and a derived-export-demmad equation principally for terminal 
elevators. This alternative involves substantial aggregation and subsules a great 
deal of interaction within the commodity systems that use corn as an input.

The second alternative involves orodeling each of the products that use corn 
as a major input. This requires modeling the components of tie U.S. livestock 
sector and processed corn sectors (ircl udirig cornstarch, corn syrtips, dextrose, 
corn oil, corn meal, distilled spirits, and breakfast foods). For a truly compre
hensive representation of the U.S. corn systein, this sCCOnId alternative is un
avoidable. Ilenrce, we will briefly examine the specifications required for this 
alternative in termls o' tlre domestic alld export markets. 

Within tihe Unitett States, the vast Matority of corn production is either fed 
on the very I'arm where it is grown or processed into foriltula feed. Ilence. tie 
demland for corn is derived from the final consumer's demand for livestock prod
ucts. To model these demands endogenously, quantitative representations of the 
dynamic and cyclical properties of' the variots livestock commodity systems 
must be develol,ed. To do so, one noist specify relations for consuner lentand, 
livestock prodt'er prices and margins, domestic producer behavior with respect 
to outltut levels arid inventory stocks of livestock, and the level of heef imlports. 
The principal poducts included in this submuodel are fed beel', nonfled beef, 
pork, poultry and eggs, arid dairy commodities. As before, thic first set of con
surner demand equations for these products are specified in terIIs of tie prices 
of livestock prodUCL, tie prices of'substitutable commodities, income, and con
stiner tastes (particalarly those reflecting tire desire for convenience foods). The 
second group of relations are really price-transfer e(luations that are some 
functions of the costs, margins, and risks faced by meat packers aid milk proces
sors. 
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The third group of equations concerned with the relation of inventory and 
production can be specified in terms of expected prices of output, current prices 
of output, and the risks of livestock production (specified in terms of the vari
ance of livestock and feedgrain prices). Here the dynamic relations must be ex
plicitly recognized and an attempt Must be made to reflect the delayed response 
of livestock producers to current price information. These equations can be 
transferred into other equations specifying tite price of feeder calves and the 
factors influencing the decision to put cattle on feed. These latter equations 
should be specified on a regional basis because of the important structural dif
ferences among feedlots in the West, Southwest, and Midwest. Of' the total cattle 
available, those not placed on feed are, of couse, grass-fed and lead to nonfed 
beef products. The allocation between fed and nonfed beef is determined largely 
by the price of corn relative to tile rLint structure, the availability of grasslands, 
and the price of other feedgrains (including the price of silage.)' In specifying the 
relation for cattle placed oil feed, the possibility of future technological progress 
with respect to recycling animal wastes in feedlots should be admitted . Finally, 
beef imports, which largely relate to nonfed beef products, will be speciied as a 
function of prices in the major exporting countries and in the United States. 

A proper model also requires a specification of the inventory of feed stocks. 
This equation, which can be varied for regions, is determined by current and ex. 
pected future prices, risk levels, and the various factors associated with the moti
vations for holding inventories. 

Industrial Corn Use. Although direct food (lemand for corn represents a 
small percentage of total use (approximately 0 to 10 percent), it accounts for 
approximately 80 percent of the grains used in food marketing. This observation 
and the possibility that corn may be increasingly consumed directly make it 
imperative that a complete representation of the U.S. corn system include quan
titative estimates of the demand for pr(c.,essed and industrial corn products. The 
structures for these products are a great deal simpler than those pertaining to 
livestock products. This submodel of the U.S. corn system is represented by de. 
inand equations for stuch dry products as 1h,eakfast foods, corn meal, and grits, 
for wet products, such as sugars, starches, oil, and syrup: and finally for alcohol 
and spirits distilled from corn. These demand equations call be specified in terms 
of their consumer prices and tlose of major substitutable products, income 
levels, consumer tastes, and the evolut ion of consumer tastes. The submodel also 
incorporates price-tranisfer equations to allow movement from the prices at the 
consumer level to the prices facing wet processors, dry processors, alcohol pro
cessors, and breakfast-food processors. As before, these transfer equations reflect 
distribution and processing costs and the margins influenced by expected rates 
of return on invested capital. 

lx3.port Demand. We earlier specified a supply allocation equation for U.S. 
corn exports, but we have not as yet discussed the specification of export de
mand. As in the case of domestic demand, detailed representations of derived 
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demand for corn from livestock, direct cOInsutluption, and industrial uses can bc 
"specified for all importing contries. Construction of' such subhnlodels for each 
importing country re uires a Miassive research effobrt beyond tile scope 0 ' Most 
organizations. It shotuld also ble rioted that to prperly model exp)rt demand fo 
the United States one rLuSt specify tile supply withiii each of' the major imtport. 
ing couLntries. A more tractable approach, however, is to specify net import
equations for U.S. corn for each irtiportirlg country. Such equations shoul take 
into accotll tire fact that domestic and world prices do iot differ solely because 
of, tariff and transportation charges. To assume that this is iot true is to imply
that the aillollu imniported is rnerelv excess demaid in the domestic market 
(deterriined hv the difference between domestic sUlppl\ and dotliestic deraid at 
the domestic or world price). It is iot. I lence, net corn imports for each coumntry
should be specified as a luiclioi of oIrestic prodiction, per-capita irIcorine, 
population, the horder price of U.S. corn, tire border pice of susLtitutable corn
rrModities (ircludirg corn irlrports from other coUntries), the valiue of tire dollar. 
foreign excharge capacity, traispotl costs (which leltect iricreasirre eriergy 
prices). :orn stock ol h:md withtin tire comnt,y, iniventory facility arid distriblu
tioial networks capacity, aid received ill tile forItn Of couil arid other sihslitut
able corurrodities, tile price ol" various pioducts that use con, aid tire govern-
Iellit policies of tire impiirtirg counttr (intIort/export controls, subsidies, price 
supports for Meat, dairy, ard poultry products, aId sO Iorth ). 

Tire SLIM tIe derriarid , , call ihe01f iripiri equations ll.I exports then 
equated with tile stpply allocatitr Ior exports within tire United States o deter
mine tile world price for U.S. corti exports. The individlual iiprIrt deiarnd 
equationlS depend uponr ai1 rir hOe tfctors that sirinplV reflect tire doLirestic 
production of corn, domestic denanid. interatmiial prices, sticks, the cimitry's
capacity to irmport (reflected hy it, ireig-I exchIarrne pisitniir arid its inventory 
arlid distrib, imial I'acilities), aid illlows of Clrri, iilprlts of corn ffrrorr other 
coUritries. arid niajor gerverrlrrerrtal policies. 

C'oordialing, Vchalnisms. A gorrd rirodel reconies tIe influenceII" c0tOr
diiatii rrechaiisnrs on tire cor system's petifrmarce, arrd especially oi its 
stahility. III previms iridelirlr elfuIrs relted ti the Ui.S. corn syStellI. tie itn
fllenice Of threse :Ircciralrisrils has generally heen neglected: thus. file resrltii 
Mioidels rave been puoil- represeritatiirs ohreality. Most curdilalim., irnstitriiutis 
01" rtiechrariuSlllS were cre:rted I0 assist tile c01ii Ciillllhdiltv S\Ste i)L dealirre 
effectively with turlrhs Coititiins. The ll rtildergu sine cluar,,e to rccirnic
date recent sllr ag',. r ii tire piissihili v I' Iucurrtimi- surpluses. 

FO illusirate the iilnr:mrce of' these irrechaitis lIi tire specificatini arid 
devehrplent l it l irruide l IM Ihe ['.S. Cln COill(ILIdity Systemri. cillsider Collitlac
teal arrarrelerierts. These arirerikllen rl lr1e a nliajil intllierice oil tire 
aillrtlilits :alhicated to diferirt types of assenrblers arid processors. I lenrce. tile 
possiihlity 01' such cuIttli.'As irtlSit be explicitly adirit ted ill tile specificatirtl of+ 
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the supply allocation equations anong tile producer, assembler, and processor 

components of the system. Although these contracts occasion.:ly allow flexi

bility in pricing, the price movements they admit are restricted, and supply 

allocation will not respond inmlediately to wide changes in prices among various 

outlets. Note as well that cooperatives, through their price-transferring arrange

ments with producer members, have similar influences on the supply allocation 

equations. 
Historically, the principal mechanism influencing behavior of the U.S. corn 

system has been the U.S. government's intervention in the system. Over the last 

few years, the government's involvement in the system has been largely elimi

nated. fhe system is now more market-oriented. The government cannot cur

rently force market prices towards support prices by selling government stocks 

because these stocks are less burdensome. With the declining importance of gov

ernmental intervention within the system, the emphasis has shifted to other 

mechanisms. In particular, system participants have entered the futures market 

and contractual arrangements and developed various forms of vertical integration 

to mitigate their risks and to increase the stability of their costs and returns. 

Previous Modeling Efforts 
In oair examination of the literature on quantitative representations of various 

components of the U.S. corn syste i, we find a niumber of empirical investiga

tions published in the fifties, a dearth of empirical work in the sixties, and a re

kindling of interest in models for both corn supply and demand in the early 

seventies. This pattern is perhaps largely attributable to the government's ac

cumulation of large stocks until the early seventies. Government stock policies 

absorbed most of the slack in the system and substantially restricted the amount 

of movement in market prices. Few empirical studies were conducted between 

the midfifties and early seventies because few seemed necessary. Most quantita

tive investigations done during this period concentrated on corn yields and the 

effects of government policies on corn acreages. 
In 1972, modeling activities began again in earnest. Unfortunately, few of 

these quantitative neasurelent efforts have been ltiublished and most suffer 

from :1failure to inodel export demand endogenouiy. That is, they continue to 

view the U.S. corn system as though it were insulated from the world market 

except for occasional fluctuations in world demand for U.S. corn. 

Models developed prior to tile recent upsurge have had a marked influence on 

current efforts. To achieve a proper perspective it is important that the inter

ested reader become familiar with the specifications advanced, the methods of 

estimation employed, the degree of validation achieved, the principal results 

obtained, and the potential uses of these earlier models. 
One model concentrates on one or more components of a single commodity; 

a second type of model examines the relation of one or more components of the 

U.S. corn system with components of other commodity systems; a third class 
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models the entire U.S. agricultural sector, including corn as one commodity; and 
a fourth group is concerned with aggregate food demand and supply relations, 
one element of which is corn. 

In the single-commodity category, perhaps one of the best-known studies on 
corn prices was conducted by Karl Fox (1953-1958) over twenty years ago. It 
covered an even earlier period: 1922 to 1941. In this work, Fox argues that cur
rent supply is predetermined and thus a demand function can be estimated with 
price as the dependent var;able. lie examines three formulations of the demandt 
for corn at the farm level, and on the basis of the results concludes that if total 
U.S. feedgrain supply were to increase (decrease) by I percent, a 1.93 percent 
decrease (increase) may be expected in the price of corn. l lis analysis was, how
ever, based only upon U.S. supplies and prices. It assumes no interaction with 
other countries' supplies and prices. In other words, the Fox study is based on a 
closed domestic corn sYstem. 

Another interesting single-commodity study was performed by R.L. Gustaf
son in 1958. Given a governmental decisionmaking orientation, with stock or 
carryover levels of feedgrains as the control or decision variable, Gustafson at
tempted to determine optimal storage rules quantitatively. To accomplish this 
task, both supply and demand relationships had to be constructed. 2 In the case 
of demand, Gustafson borrowed heavily from the earlier work of Ilildreth and 
Jarrett (1955), whose results were consistent with those of 'oote, Klein, and 
Clough (1952). On th1e supply side, he concentrated on yields, arguing that the 
acreage for feedgrains is largely controlled over the period of analysis.3 Ilere, a 
probability distribution of' output is estimated froin observations on the varia
tion of yield-per-acre in past years (from 1866 through 1955), making due allow
ances for yield trends. This yield probability distribution, the specified demand 
equation, predetermined acreage levels, and a simple inventory stock identity are 
then employed to determine policies on carryover levels. 

In 1972, J.P. Houck and ME. Ryan provided an analysis of the effect of 
changing government programs on acres planted to corn.4 They postulated a 
general relation, which stated that corn acreage is a function of (I) governmental 
policy (G), (2) market influences (ill). and (3) all other supply determinants and 
random effects (S). They found, however, on the basis of data covering 1949 
throu h 1969, that G masked ill and S. With respect to A1, market influences, 
this result follows even though market prices moved above the loan rate in all 
but one year, the supply-control features of the programs curtailed output and 
thus indirectly influenced the levels of', and annual variations in, market prices. 

From these estimated equations, I ouck and Ryan concluded that a ten-ce;nt 
increase in effective support prices (PP) results in an in'rease in planted acreage 
of from 939,000 to 1,026,000 acres. Tile effect of a similar increase in effective 
diversion payment rates (DP), they determined, is approximately four times as 
great.5 A similar analysis was perflormed by Ryan and Abel (1972) to predict 
corn acreage for 1971 and 1972. The only differences were that the latter analy
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sis went through 1970 (rather than through 1969) and used a dummy variable to 

account for the post-1965 shift from price supports to diver,-ot, payment rates 

in calculating government payments. The principal limitation of these wcrks is 

that both emphasize policy influences to the neglect of maiket influences and 
thus fail to reflect the structural shifts that occurred in 1972. 

The first detailed multiconmodity model on the demand side for food and 

agriculture was constructed by George E. Brandow in 1961. This well known, 
disaggregated model was a major achievement. It subsumes individual demand 

relations for twenty-four agricultural commodities at the retail level, from which 

a total of twenty-nine demands for individual commodities pertaining to domes
tic food use are derived at the farm level. The farm demand equatic.is are based 

upon the estimated retail demand equations and on estimated margins between 
the farm and retail levels. Other portions of the Brandow demand model include 
(I) export and industrial demands: (2) total demands for foods and cotton at the 
farm level; and (3) relations among livestock products, feed concentrates, and 
vegetable oils. The latter relationships provide the basis for obtaining feedgrain 
demand functions. 

The unique feature of Brandow's work is that it relates the demand for any 
particular commodity to the prices of all agricultural commodities and dispos
able personal per -capita income. In other words, lie constructs a complete 
niatrix of elasticities fbr farm products. The synthesis of this matrix is based 
upon previous empirical estimates, original statistical work, and some theoretical 
computations of consurer demand and direct- and cross-demand elasticities. For 
our study, the most interesting aspect of Brandow's model pertains to the esti
mated demand relations for feedgrains at the farm level. These relations, derived 
from the demand for livestock, are divided into two broad classes: (1) low
protein feeds (corn, oats, barley, sorghum, grain, feed wheat, rye, and by
product feeds other than high-protein products) and (2) high-protein feeds (oil
seed meals, animal proteins, gluten feed and meal, brewers' dried grains, and dis
tillers' dried grains). The two separate concentrate equations produce the 
demand for total concentrates, indicating a price elasticity of -0.22810. That 
means that a 1 percent increase in farm price will reduce thc, livestock sector's 
demand fur concentrates by 0.22810 percent. Based upon the sample period 
1948-58, a 1 percent increase in the supply of low-protein feeds (including corn) 
reduces their prices by 4.0605 percent. Moreover, a 1 percent increase in the 

supply of high-protein feed reduces tile price of low-protein feeds by 0.3235 per
cent. In the case of corn used only for direct food consumption, a price elastic
ity of only -0.0332 is evidenced in the same sample period. A I percent increase 
in direct-consumption corn prices results in only a 0.0332 percent reduction in 
the quantity demanded at the farm level. 

In this investigation. Brandow attempted to estimate commercial export and 
industrial demands. Here, however, his empirical results are based on fragmen
tary evidence. A number of adjustments, many of them arbitrary, are advanced 

http:equatic.is
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to separate private export sales from governmental export sales. For example,
exports are assumed to move out under private trade arrangements, CCC sales at 
concession prices, such as under Titles I and II of Public Law 480, International 
Commodity Agreement transfers, and barter deals. To simplify matters, Bran
dow assumed that without subsidies of any kind, exports Would have amounted 
to 	the sum of private exports ltus one-third of barter and CCC sales. On this
basis, he was able to compute an export price elasticity for feedgrains of- .3.6 
This value is clearly well above the previously computed domestic price elastici
ties of demand. When this measurement is separated into low- and high-protein
feeds and added to the corresponding domestic livestock demands, direct price
elasticities of -0.36 for low-protein and -0.58 for high-protein feeds result. In 
other words, when export demand is incorporated in the case of low-protein
feeds, the direct price elasticity of demand increases from -0.2463 to -0.36. 

Other multiconmodity investigations involving corn have been more explicit
about the relations between the feedgrain and livestock sectors. Among them are
the works of Foote (1953a, 1953b), 7 Hildreth and Jarrent (1955), Egbert, and 
Reut linger (1965), and Ray and Ileady (1972). The most detailed representation
of this area pu lished to date is the model constructed by Ray and Heady. In 
this formulation, submodels are developed for such commodities as livestock,
feedgrains, wheat, soybeans, cotton, and tobacco. The general structure of each 
commodity submodel includes econometric estimates of demands for final prod
uct, stocks, and inputs along with estimatio:,s based on the theory of production
functions. Export and import levels, however, are estimated only as exogenous
time trends. As in the case of other models, this approach was justified because 
governmental export subsidies insulated domestic markets from international 
markets over the period of the analysis.' 

The general structure of each of their commodity submodels is as follows: 

I. Acreage and resource-demand variables are functions of the previous year's
prices, gross incomes of the commodity under consideration and those of
related commodities, acreage allotments or diversions, previous-year resource 
prices, and resource-demand shifters. 

2. Commodity production is dependent on the quantity and productivity of re
sources committed to the commodity. 

3. Commodity supply depends on production, carryover, and imports.
4. 	Commodity prices depend on the price-support level, the discrepancy be

tween current supply and previous-year domestic arid foreign use, and other 
variables. 

5. Commodity demands are functions of current-year prices of the commodity
and related commodities and demand-shifter variables. 

6. 	 Commodity gross income is dependent on the current year commodity price,
production, and government payments. (Ray and Heady[ 1972] .)9 
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The model is employed for historical simulations and is not advanced as a 

comprehensive forecasting model of the agricultural sector. On the basis of these 

historical simulations, Heady and Ray arrive at a number of conclusions regard

ing appropriate policies. In particular they find that: (I) price and income sup

ports are effective in maintaining farm prices and farm incomes above the levels 

that would occur in the absence of such programs; (2) if supports are removed, 

declines in farm income would dampen investment in inputs; (3) more rather 

than less labor would be required in agriculture in the absence of these programs 

because of an increase in acreage and a decrease in capital investment; (4) pro

duction response to higher support prices and an increase in the support price 

results in a small increase in average market prices; (5) and increased farm 

prices and incomes result in investments in highly productive capital inputs. 

As a repres,-ntation o1 the current U.S. and world corn system, the principal 

limitations of the Ray-lteady model are rather obvious. First, the model ex

amines a pcriod when foreign demand did not influence the U.S. corn system in 

any substantial way. The model does not admit the possibility of structural 

shifts resulting from consumer prices no longer being held above world prices by 

means of an export subsidy. Second, the linkages among various commodity sub

modeL of this formulation are weak and do not admit the possibility, for 

example, that rising prices for corn and other feedgrains might cause a shift from 

fed to nonfed livestock. A third potential limitation of the mnodel results from 

the way in which Ray and leady treat producer behavior. They do not estimate 

their production functions for the output component on the basis of sample 

data. Instead, they assume a particular production elation with constant returns 

to scale and then set the elasticities implied by this function as equal to factor 

shares. These measurements have not been vlidated on the basis of available 

data, and if they are invalid the policy conclusion3 presented by Heady and Ray 

are questionable. 
Given the growing importance of feedgrain imports in the early 1970s, a num

ber of researchers have turned their attention to modeling export demand. Few 

of these studies havc as yet been published except for the work of Abel and 

Ryan (1974). these authors developed statistical models for corn, sorghum, 

barley, feedgrains (the three listed commodities plus oats) to explain changes in 

feedgrain imports for Japan, Korea, and Taiwan. U.S. exports of feedgrains to 

each of these countries have grown rapidly over the past decade. This growth re

flects increasing population, rising income levels, and national policies designed 

to upgrade diets through greater consumption of livestock products. 

The data base for the estimated equation covers 1960 through 1972, a period 

over which feedgrain prices remained relatively constant. Partly for this reason, 
feedgrain imports were not as sensitive to price changes as they might have been. 

In the case of Japan, most of the growth in corn imports was the result of rising 
national income, the quantity of rice fed to livestock, and corn import prices. 
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For Korea, the principal determinant of imnport demand was government action 
(represented by simple dummy variables), followed rather weakly by national in
come and inport prices. Tile effect of' government policies in this counitry is 
reflected by two events: (I) the expansion of cominercial livestock and poultry 
industries as a result of governmental efforts in 1968, and (2) the credit made 
available through U.S. sources for feed mills and other needed facilities in 1969. 
Finally, for Taiwan, the principal determinant of corn ilports was tiational iti
come, followed by government policy (represented by simple L1unmy variables) 
anid then weakly by corn import price. Ilere the change in governleit policy 
was the renoval of the protective tariff on corni. 

Il the third mmodel category. U.S. agricltural sector representations have 
been constructed for tile p:irposes of forecasting, policy atnalysis, and studying 
tilesector's ecololwic strU, HIe. For exatiiple, lians (1967) conistructed a 
complete U.S. agricultural sector tuodel cotuprising cotutnodities that are similar 
to tilesulbdivisionis 'ound in Cromarlv (195(), Braidow Fox(1961). and 
(1965). Ilowever the disaggregalion is carried a bit further in his models and 
conforms closely with tile level of' cash receipts categories found itl the 
U.S.D.A.'s Iano hc(mic Situation. This imiodel is composed o' sixty equations 
(fifty-six stochastic and four defitnitional) conistructed on the basis of annual 
data fromt 19)48 througli 1965. It covers demand and supply ',1o,.:!I major 
livestock anitnals, other livestock atI products, feedgrais, edible oils, feed 
crops, cottott, tobacco, frmits, anld ve,_etables. 

The estitttated deimatnd equlations for feedgrains in the ivans imodel reveal 
prices that depend weakly on quantity deittanded and strongly ,ilthe support
price of feedgraiis. Neither inventory stocks nor exports are important in this 
demand equation. These restlts, which conform witm the results of other tuodels 
we have surveyed, are largely due to the intervention of time U.S. governrment in 
private feedgraimt markets. For ha rve.,,ed acreage equations of feedgrains. Evanis 
finds that the primcipal influencing factors wvere two major farnm programs of' the 
postwar period: tilesoil hank program, which afTected feedgrainis for the 
1956-58 period, and the feedgramins' progratn that ehgal, in IN61. Evanis also 
finds a sizable price response by measuritig the price variable as a three-year 
weighted average of' the price of fcedgrains relative to fertilizer prices, with tile 
lag beginning in the previous year. To comiplete time supply response compolellt 
for feedgrains, his Model advaices a yield-per-acre equatioit il terms of thLctua
tions around a setilog trend. lie finds tihe itimportan t deteritams of' these yield 
measureiments to be a three-year weighted average of relative prices (with 
weights declining linearly) and Jtmly's raifiall in three corti-growing states 
(Indiana, Illinois, and Iowa). WhMeI this yield eqtation is combined with the 
acreage equation, total price elasticity of' supply over a three-year period is esti
mated to be 0.4. Iladdition to these equations, lie also specifies a change-in. 
inventory-stocks equatiom for feedgraims. This equationm a functionis definmed as 
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of quantity produced and exports, with the export coefficient having a negative 
sign of almost exactly unity. 

Among aggregate food models we find many research efforts, including the 
works of Gir:ihick and I laavelno (1947) and Tobin's (1950) works on aggregate 
food demand; Fox's (1951) work on aggregate food demand and supply; 
Griliche's (1960) work on aggregate U.S. food supply functions; and Egbert's 
(1969) work on aggregate U.S. food supply, aggregate U.S. food consumption, 
and aggregate U.S. demand for stocks. In addition to these models, a large 
number of studies project aggregate food demand and supply based on historical 
trends. Illustrative examples of this approach may be found in Daly's (1956) 
work on deniand projections for farm products and Culver and Chai's (1972) 
work oin aggregate consumption, export and farm food price, food production, 
:tnd land use projections. Although these and similar efforts !re of some value 
for forecasting and policy deliberation, they are of little use to any modeling 
effort. It is inipossible to ascertain the influence of various factors on elements 
of the corn demand and supply system from these estimated equations and pro
jecteL trends. 

Since none of' the motels constructed between It)50 and 1974 explicitly 
allow for structural change, they are badly outdated. All of these models, un
fort unate ly, rely almost exclusively upon secondary (or published) data, they 
have no clea, decisionnaking orientation, and they concentrate oin tire producer 
component of the system. Although they provide a useful starting point for deep 
study, they fail to tluantify die following factors: (I) risk levels faced by partici

pants in all components of ithe systeni: (2) the Luntitative effect of weather 
conditions: (3) tile dynanics of' land qtality: (4) the influence of coordinating 
mechanisms on patterns of exlectationi-'oriationi, the levels of distribution of 
risk. and information flows within the system: (5) the appropriate level of dis
aggregation with respect to input deniand, acreage, and yields by region and 
farm size: (6) supply allocations at all levels of the vertical corn marketing chain

(7) price-transfer and niargin relations among various levels of the marketing 
chain; (8) the specification 311d estimation of relations associated with alterna
tives available for feeding livestock, especially beef cattle; and (t)) a complete 
representation of tire deniand for corn resulting from final consumer demand for 
such dry protLucts as breakfast foods, corn neal. arid grits; wet products such as 
sugar, starches, oil, and syrup: antd alcohol andt distilled spirits. Most of the 
models :ire based upon a closed U.S. corn systeni. Although sonie admirable 
work was completed in 1974 on estimiating the export deiiand for U.S. corn, 
additional explanatory variables need to be included. 

Current and Future Modeling Efforts 
As previously noted, there is a great deal of current research effort concerned 

with modeling tIhe corn or related commodity systems. This work is taking place 
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within the Food and Agricultural Organization of the United Nations, the U.S. 
Department of'Agriculture, and at a number of' public and private universities.10 

In this section, we briefly survey this work's merits and limitations. Following
this review, we shall examine some issues neglected by these modeling efforts, 
how structural changes can be incorporated into models, and how expandCd 
formulation of current modeling efotrts can be empirically implemented. Fin
ally, we briefly outline tie potential decisionmaking uses of the reformtlated 
representation along with its implications for a complete corn model.world 

Current Efforts to Model tile U.S. Corn System. Two public organizations
that continue to iuo0del the entire f'kod systent are the USDA and the FAO. Tile 
most recent available projections by FAO are for the years 1975 and 1980.1 
The most recent USDA projections cover the period until 1985. 

,40Forecasts. FAO's methods of projection are prohably too simple. Fsti
mates of' demald are nade oil the basis of population growth rates, incolme 
growth rates, and income elasticities of' delllald. Prices are assumed to remain 
tnchanged, and past tretIds are presumed to continue without change. In particu
lar, supply estimates are based on simple extrapolations of past trends, the 
assumption heing that government policies and prices remain unaltered. Thus, 
FAO's approach islargely constructed (il the basis of past trends. It ignores 
price behavior aind assumles trade accounts for tiledifference between domestic
 
supply and demand in any particular country. 

USD,,l Forecasts. lS)A pmjectios, incontrast, are a more complete repre
sentation. 12 Supply equations are coo strucled with econonmetric estinates and 
with tileintuition of various investigators. They include own-price and cross
price elasticities as well as exogenous sliffts
insupply due to technical progress
and other trends. Deiand equations are constructed in a similar nanner and 
typically include as paranleters own-price and cross-price elasticities, income
elasticities, and shifts in taste. Finally, stock demand equations are also specified 
for time United States. Cnada, Australia, and New Zealand. 

In the USDA f'rmulation, trade flows are estiniated by employing a linear 
programing scteitme that takes transportation cost into accoutit. Ilt essence, 
domestic supply Jitd dellland of various countries are brought into equilibrium
via a trade flow that minimizes cost for all possible domestic trade flows. The 
principal limitation of' this approach is that itassumes international agricultural 
commodity mnarkets contain no distortions. To deal with existing distortions in 
these markets, additional constraints must be ittmposed a priori. Such constraints 
imply, for example, that traditional exporters retain certain import markets in 
spite of efficiency considerations. The approach is generally inadequate to deal 
with changes in trade behavior resulting front foreign-exchange problents or 
deliberate neglect of production shortfalls. Other criticisms of the USDA ap

http:universities.10
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proach cite its failure to distinguish between long- and short-run price elasticities 

and its failure to explicitly consider the production inputs or the marketing and 

distribution components of various commodities. 

BlakesleY et al. Forecasts. In their U.S. and World Food Situation, Blakes

ley, Ileady, and Framingham use nethods similar to those employed by the 

USDA and FAO. Their study, which was done ill cooperation with the USDA, 

provide the basis for the linear programming trade model used in developing the 

departnment's projections. The model projects production from past trends and 

the availability of resources. Its principal value is that it provides a thorough ex

amination of land available for agricultural purposes throughout the world. As 

with the FAO approach, demand projections are based on population, income 

growth, and trends assumed to be constant. Moreover, as in the case of the FAO 

approach, no attempt is made to model price behavior; in effect, the authors 

assume relative prices will remain as they are. 

Each of the above models iL still being used to generate projections. Among 

these three models, the US)A's is probably the most useful. But although that 

model can answer somue of the issues mentioned earlier, its treatment of trade 

and long- and short-run elasticities prevents analyses of most of those policy 

issues. The model cannot answer questions concerning the external effects of 

domestic policies. 3 

The UISDA Feedgrain-Livestock Model The Economic Service Research 

Branch of' the USDA is also developing a major representation of the U.S. feed

grain-livestock sector. In this effort, it has sought the assistance of researchers at 

the University o" Minnesota and Dale I Icien. 

I leien's work on the U.S. corn system is sunmmiarized in an unpublished paper 

entitled "An E-coolometric Model of the U.S. Corn Economy." This model at

tempts to determine tell eridogenous variables: total supply, coniniercial carry

over, total production, total demand, food consumption, planted acreage, har

vested acreage, feed and seed corsur1imptiori, exports, arid price. The seventeen 

exogenous variables specified include government corn carryover, the price of 

fertilizer, the tirie trend, population, an index price of' all other commodities, 

personal consumptionl expenditures onl noridurables and services, the price of 

soybean meal, the wage rate in the ineat-processing industry, the price of wheat, 

the farn price of pork, the price of' feeder cattle, the wholesale price of broiler 

chickens, the farn price of turkeys, the farmi price of eggs, the effective support 

rate for corn, the diversion payment for corn, and the wage rate iii farming. 

The parameters included in this model were estimated oil the basis of data 

covering 1950 through 1968, and the period 1969 through 1972 was used to 

evaluate the model's predictive perfornance. On the supply side, four equations 

summarize the producer component: planted acres of corn, harvested acres of 

corn, total production of corn, and the total supply of corn (which includes corn 
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production, comnercial corn carryover, and government corn carryover). On the 
demand side, six equations represent demand at the farm and processing level: 
the demand for feed, the demand for food use, the commercial carryover of 
corn. the price of corn, exports of corn, and ftletotal demand of corn. Although 
Ileien implies that exports of Corn aie modeled endogenously, they are actually 
specified in a predetermincd fashion. 

The supply specifications of tie lleien model are stated almost entirely in 
terms of government policy variables. The demand for feed corn is represented 
in terms of various livestock prices relative to tile the price of subprice of corn, 
stitu table feed commodities soch as soybeans and wheat, and the wage rate in 
the meat-packing indnstrx . F nd constliption of corn is stated simply in terms 
of a price index of all other g: ods and services .od a measure of personal per
capita consumplion expendilures. The piice formation equation for corn is 
another simple representation stated ill prices, a lime trend,terMIs of laged corn 

government carryover stocks, and commercial carryover stocks. The remaining
 
equations on the deIiaond side arc reprcseited as identity relations. 

The predetermined representation of export demand and tiletreatment of 
supply suggest that Iis model is of little value in analyzing tilecurrent I.S. corn 
system. it is subject to the same criticisms offered For studies already surveyed 
in this appendix, especially the Ilouck and Rvait modeling effort. 

Illconjunction with of Minnesota.the University the LSI)A has constrtcted
 
slbiodels for three major 
 lo,:ks of the U.S. corn system: farm supply, domestic 
demand, and export. The supply submodel concentrates on explaining plantings 
of corn. This fornulation is basically equnivalent to time earlier study of Ryan and 
Abel, which was very simniar to the ,nilysis of Ibuck and Ryan. The principal
difference between this specification aud earlier work is Ihat although the 
supply-inducing price variable for tie period 1)40 through 1970 was tIme etfec
tive support rate for corn (along with effective acreage diversi m payment rates 
when applicable), market prices beginning around 1071 became the basis for 
supply-intducing signals. Hence, a new variable (corn price signal) was con
structed that over time years from 1949 to 10)70 was tme efetctive support rate. 
Btut from 1972 thrmiznl 174 this variable was measured as time lag market price
of corn received Iy farmers. In this fashion, the specification is able to take 
some accotnt of tie structural shift that occurred when time U.S. gevernment 
removed price supports and discontiued the diversion 01 pa'muenmts within tile 
system. 

A sUmnnary of tihe results obtained for tie supply submuodel are reproduced in 
Table 6(;-I. E-qtation I is tilepreviously reported Ryan and Abel estimate of 
corn acreage planting for 1C)49-70. Etquations 2 and 3 in this table cover the 
same priod along with four additional unumbers pertaining to 1971 through 
1974. Note that Equation 2 is specified illthme saute way as Equation I, while in 
Equation 3 the corn-soybean price ratio is specified as tle supply-induicing vari
able. As one moves from Equation I to 2, a major decrease in size,occurs tile 



Table 6G-1. USDA-University of Minnesota Regressions Explaining Corn Acreage Planted 

Independent 
Variable 

Equation 

1. Ryan-Ahel Model
1949- 70 Data 
Coefficient 
t-value f 

Elasticity at mean 
Elasticity at 1972-74 

mean 

2. 1950-74 Data 
Coefficient 
t-value f 

Elasticity at mean 
Elasticity at 1972-74 

mean 

3.1950-74 Data 
Coefficient 
t-value f 

Elasticity at mean 
Elasticity at 1972-74 

mean 

aFor the period 1950-71, 

price for corn. 
bDummy variable accounts 

Constant 

Corn 
Price 
Signal 

Ratio of 
Corn 
Price 
Signal 

Corn Soybean 
Effective Effective 
Diversion Price 
Rate Support 
(Si Bushel) (SI bushel) 
(U.S. dollarsper bushel) 

A creage 
of 
Sorghum 
Planted 

99,316.9 8,954.9 
(3.2) 

.1254 

-48,061.4 
(5.3) 

-0.481 

-10,010.4 
(4.7) 

-. 3003 

-0.34 
(3.4) 

.2060 -0.481 -. 3103 

108,796.6 
(14.4) 

2.361.2 
(1.33) 
.0331 

-50,802.6 
(4.83) 

-. 0508 

-8,846.5 
(3.20) 

-. 2654 

-0.455 
(2.93) 

.0543 -. 0508 -. 2742 

87,044.1 23,035.6 -46,745.8 -5,272.0 
(2.46) 

-. 1614 

-0.287 
(2.02) 

-. 1639 

(9.52) (3.26) (7.13) 
.1300 -. 0672 

.1227 -. 0904 

this explanatory variable is the effective price support for 

for the change beginning in 1966 when support payments 
CNot adjusted for degrees of freedom.
 
dMeasure of "goodness of fit."
 
eMeasure of autocorrelation among equation errors.
 

fMeasure of the statistical significance of a particular explanatory variable.
 

Source: USDA.
 

Dummy 
Variable 
(0 for 
1950-65 
and I for Linear 
1 9 6 6 - 74 b Trend 

7,016.6 -243.8 
(7.5) (2.2) 

7,367.3 -472.3 
(5.37) (3.57) 

R 

.986 

.950 

D. W 

-

1.536 

i 

6,924.8 
(6.06) 

-246.8 
(2.65) 

.965 1.532 

C' 

corn and for the period it is the lagged (one year) market 

were shifted from a loan rate to an acreage diversion basis. A' 
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elasticity, and statistical significance (indicated by the t-value) of the estimated 
coefficient associated with Corn Price Signal. In effect, these equations suggest
that producers became less responsive when governmental intervention was 
largely removed frotm the system. In particular, the supply elasticity associated 
with the price signal falls fro,- 0.1254 in the period 1949-70 to 0.0331 when 
1971-74 are included in the sample base. It is likely that this substantial redIc
tion in responsiveness reflects ti e greater degree of risk faced by producers be
tween 1972 and 1974. Unf rt u0.tely, neither the infl uences of risk on producer
supply nor acreage planting responses to price signals are incorporated in the 
analysis conducted by Gallagher and Ilouck. 

Note also that for Equation 3, which includes the corn-soybean price ratio,
the elasticity and statistical significance of the estimated coefficient associated 
with PlC (Corn Price Signal) returns to approximately tIhe same level as reported
for Equation 1.Ilere the elasticity at the 1Q72-74 mean is 0.1227, which is 
approxinately the saine as the elasticity reported for Fquation 1 pertaining to 
the mean computed from 1949-70 data (0.1 254). But it is quite different front 
the elasticity Equation I produces using the 1()72-74 mean. The authors argue
that since Equation 3 has a statistically stronger direct-price coefficient, it is the 
most appropriate equation to employ in analyzing and predicting corn acreages.
Hence, they used Equation 3 to predict corn acreage planted for the year 1975. 
Given two alternative levels for both corn and soybean prices, they concluded 
that approxintately eighty nillion acres would be planted to corn in 1975. 

In the domestic denland subitodel under construction by Abner Woiack, a 
total of fifteen equations are represented ,overing four feedgrairts: corn, sor
ghum, oats, antd barley. Eleven of these equations pertain to demand in par
ticular, domestic feed demand for corn, sorghurn, oats, and barley; commercial 
stocks of corn, sorghum, oats, and barley: and food demand for corn, oats, and 
barley. Four additional equations iltile sublnodel are specified to reflect supply
allocation among various outlets. In contrast to the formulation suggested inour 
discussion of previous nrodeling efforts, tilesupply allocation equations :re 
treated as simple identity relations. 

The three deiand equations relatud to corti are reperted inTable 6G-2. In 
the case of both feed and industrial or food allocations of corn, the demand 
equations are based on annual sample data for 19,18-72. The conmercial corn 
stock demand is based on data for 1956-72. The latter equation covers a sinaller 
sample period because data oilcoimmercial and government stocks were not re
ported separately prior to 1955. 

U.S. corn feed demand is stated as a function of average price received by
U.S. farmers for corn (PC): tire average U.S. wholesale price of soybean neal 
(Pil); a weighted average of prices received by fariiers for meat anintals, poultry,
and eggs, adjusted for crop year (PLA ): and arnaggregate value of net production
stated in terms of mteat animals slaughtered, poultry, and eggs, adjusted for crop 
year (LOA ). U.S. co it food denand is stated as a function of the average price 



Table 6G-2. Womack Estimated Equations for U.S. Corn Feed Demand, Commercial Corn Stock Demand, and Corn Food 
Demanda 

QCPt ECSCt_ 
Constant PAf PLA t LOAt QCPt (D1 ) (DI) R D.W.PCt t 	 RI t 

U.S. 	CornFeed Demand -22.0625 -30.0204 2.6061 .7431 9.1025 .94 1.33 
t-value -4.13 1.24 4.32 8.47 
Elasticity -. 40 .06 .48 .99 

U.S. CommercialCorti 
Stock Demand 30.9728 -15.'. !5 .1731 -. 1083 .6654 .83 1.66 

t-value -3.63 5.73 2.82 2.42 
Elasticity -. 89 1.04 .435 .59 

U.S. Corn Food Demand 6.8476 -. 6162 	 .0265 .95 .49 o. 
t-value -1.28 19.90
 
Elasticity -. 08 .675
 

a
All coefficients reported here were estimated by two-stage least squares. The variable designations are defined in the text. 

Source: U.S.D.A. IS 

CO 
0i 

0 
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of corn received by farmers (PC) and real disposabh.e personal income, adjusted
for crop year (RI). Commercial corn stock demand is specified in a more com
plicated fashion that allows structural shifts in the effects of various explanatory
factors. This latter futlion is represented in terms of the average price of corn 
received by U.S. farmers (IC): the total U.S. production of corn (OCP): an d two
interaction variables IMeasuIeId :is tile plodlct of Q) and l''SC (ending coin
mercial stocks of corn for the previous year): and a dummy variable of I for 
1948-61 and 0 for N02-72. The latter two variables simply allow a shifl in the 
slope ofemling corn ste:ks aid corn protuctionl from to1948-61 1962-72. 

In essence. the u,.,,r factors influencingz, the derived demand for feed corn 
emanate from the livestock produhction industry. As tIme restlts in Table (;-2 
suggest, Iigh-protehl lea; is a major source of com11pelitioll for corl Ise as a 
livestock feed. In ,general, the resu[Is obLained for this estimated equalioll are 
(Itite similar to, those obtained earlier by I:Foote (1953). In1particular. Womackobtains aIdirect pricV elasticity 1 -0.40. while Foote mlleasured this same elastic
ity for 1'21-42 at -0.47. 'Pie respoisiveness of corn food demand to chanTes ill 
livestock prices obtaiined by \omaick is precisely the saue as that obtained by
Foote (both ineastrenenls imdicale an elasticity of 0.48). bill the elasticity of 
corn feed demand to livestock poktlois was estitnIated at a cotisideraly[v
higher level hy Foote (1.7) than y Womack ( T).hO).This differelce reflects, ill 
part, differences in the researchers deliilioms ol livestock pqoilatiol.

As indicated ill Table 0(;-2, tile ending co miercial stock of cor; (l:( ) is 
specified as a 'nmiction of tlhe avetage I .S. price of coin, dolestic coil1 productioti, and beginning coitmltiercial stock. The dmnym\' variable (1)/) attempts to 
capture the strutctmA! chamges im the commeicial secwlr resullinig trout tile
governiment's decision to leduce C'(''iiveitories be'iimii in 1 02. The result 
relorted for this estimated eluation indicates partial adjustmenl in commercial 
stocks duiring periods of ('(7C invettorv iicreases op to l 96l and anl immiiediate 
adjustlment to the decline tf ('CC inventories. I.'lfortuttately, this specificationl
does tiot cotiformi to tile otie suggested ill SectiOll 2: it does itot separatle coill
mercial inventories held by farmers, comitry elevators, terminal markets, the 
milling sector, and the mixed teed sector. Since the precauitiomlay. speculaltive,and transactiotal detmid motives f r holdi g i toveltries are veceraaly quife dif
ferent for these participatmts, a cotmsiderabL, atmomit ofaggregatioti bias is repre
sented by tIme results reporled in Table 0(;-_. Fiurther aggreatioi biases result 
from Womack's use of' anitial data. In other words, given that ,,ost corni itt
venitories are buil and liqluidated in resptise to market forces withitn a year. it 
seems imlperative to Ise quarterly data. Whei accotilpatied by an analysis of 
coitlillercial stock iimitvories at fairm and imiofarMI levels of' the colmodity sys
term, these data wouild provide far more useful ittnformatioti to decisiouitakeirs 
thati Womack's flrtmilaiot. 

The U.S. co)n food dellmiald equatiotm specified by Wotmack is quite sinlple. It 
involves omly the U.S. average price of'coni (/'') amid real per-capita iicoime (RI). 
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This simple specification reflects the unavailability of data pertaining to the corn 
food production industry at the wholesale and retail levels. However, as we shall 
soon demonstrate, it is possible to surmount such gaps in data and specify 
more completely the food or industrial component of the U.S. corn commodity 
syctenl. 

The export demand submodel divides U.S. corn exports into three major 
categories: commercial exports (excluding exports to the Soviet Union and the 
People's Republic of China): exports to the People's Republic of China and the 
Soviet Union; and exports under specified government programs. Morrie Breed
hal is constructing this submodel. Arguing that tile latter two categories are sub
ject more to political determination than economic forces, lie determines them 
outside the model formulation. lie makes a formal attempt to model only the 
first category. This is accomplished by specifying a simple theoretical framework 
of excess demand (the difference between domestic supply and demand for 
various importing countries). Most of the data en-ployed to estimate the effects 
of various factors on excess demand come from the United State's major corn 
customers: Canada, the United Kingdom, the European Economic Community, 
and Japan.1 

4 

The specified explanatory factors of exports include (1) the U.S. season aver
age farm price of corn (as a proxy for export price): (2) the U.S. farm price of 
soybeans (as a proxy for the price of imported high-protkin feeds, which are par
ticularly important in Europe). (3) a livestock price index covering all major 
importing countries and livestock types (this index does not incorporate price 
data for Japan since such data is not readily available): (4) the number of animal 
units in major importing countries (inclided to capture the general expansion of 
the livestock industry in these countries); (5) an income index measured as a 
population-weighted index of per-capita real personal consumption expenditures 
of all major importing countries; (6) corn production and beginning stocks of 
principal exporting countries (namely Argentina, the Republic of South Africa, 
and Thailand): and (7) corn production and beginning stocks in the major im
porting countries (production and beginning stocks of the EEC Six are used as 
a proxy for all major importing countries). 

U.S. export demand, specified in terms of the seven variables listed above, 
was estimated on the basis of data for 1956-74. The results of this estimate are 
reported in Table 6G-3. Note that the signs of all parameters associated with the 
seven variables contform to our expectations, are statistically significant, and are 
within acceptable limits of' expected magnitudes. The important computed 
elasticity measures are approximately -I for the U.S. farm price of corn: about 
1.5 for the U.S. farm price of snybeans: -0.77 for the corn production and be
ginning stocks in competing e:porting countries: and approximately -0.82 for 
corn production plus beginning stocks in the EEC Six. Clearly, the implied elas
ticity of export demand for U.S. corn is considerably higher than the domestic 
demand elasticities computed by Womack and others. 
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Table 6G-3. Breedhal Estimated U.S. Export Demand Equation on the 
Historical Period 1956/57 to 1973/74 

Estimated 
Variable Value t-Statistic Elasticity 

U.S. farm price of corn 
(dollars per metric ton) -252.792 -3.26 -1.048 

U.S. farm pAce of soybeans
(dollars per metric ton) 178.243 5.46 1.526 

Lagged livestock price 
index (1963=1) 31445.442 2.15 -

Animal units (thousands) 0.437 1.87 -
Income index (1963=1) 18252.031 2.06 -
Corn production plus basic 

stocks principal compet
ing exporters (thousands
of metric tons) -.628 -3.17 -. 774 

Production divided by basic 
stocks EEC-6 (thousands
of metric tons) 

R2 (corected for degrees 
-.972 -2.68 -. 817 

of freedom) .975 
Durbin-Watson statistic 3.16 
Standard error of the estimate 1078.75 

Source: USDA. 

The principal limitations of this export demand equation are: (I) its level of 
aggregation: (2) its concern only with commercial exports to a specified number 
of countries; (3) its neglect of government policies: (4) its implicit assumption 
that a constant difference (over time) exists between U.S. farm level prices and 
export prices; and (5) its complete disregard for structural shifts in the export 
market between 1956 and 1974. 

The ttarvard-MIT Itternational Trade Model. An attempt to recognize and 
correct some of the above limitations has been undertaken in a joint research 
effort at H-larvard University and the Massachusetts Institute of Technology. The 
researchers do not assume that a constant temporal difference between U.S. 
farm level at:d export prices will hold; and they incorporate government policies, 
disaggregate their representations to individual countries, and explicitly allow for 
distortions between domestic and international markets. The latter feature is 
accomplished by operating with a model specification that is similar to the one 
suggested in this appendix; that is, both world and domestic prices are treated 
endogenously and they are allowed to differ by more than a constant tariff and 
transportation charge. 

The de facto leader of the joint modeling effort is Philip Abbott. The factors 
Abbott considers are very similar to those listed here. He specifies net imports of 
various commodities (wheat, feedgrains, and soybeans by each nation) in terms 



Summary and Conclusions: The Changemakers 599 

of domestic p,!,,iuction, per-capita national income, population, the border price 
of that commodity, the border prices of substitutable commodities, stocks, the 
country's capacity to import, commodity aid received by the country, and 
dummy variables to handle policy shifts with regard to this last variable.15 

These equations are specified not only for importing countries but for e,"
porters of wheat, feedgrains, and soybeans as well. Equations are not specified or 
estimated for those countries in which the wheat, feedgrain, or soybean trade is 
so small that it is not recorded. 

Due to data limitations and the consequent degrees of freedom problems, 
some of the explanatory variables specified to explain trade were discarded. For 
most countries, the data base covered 1955-72. Due to the preliminary nature of 
the analysis, plasing problems associated with production, which may occur 
more than once during the year, and lone-term trade contracts were neglected. 
In further work specifying trade relations among countries, these problems 
should be explicitly recognized. 

A number of elasticity measures were computed from the feedgrain relations 
estimated in this study. These elasticities include the usual trade demand elastic
ity with respect to price, (ET), a consumption elasticity in the trade market 
(l:'(,). and the change in trade with respect to changes in domestic production 
(L'p) reported in Table 6G-4. Note that the consumption elasticity will be equal 
to the domestic price elasticity of demand for a particular country if its domes
tic m:1rket extends into the international market. Moreover, the value lEp mea
sures the extent to which the domestic market does extend into the international 
marke'. Note as well in Table 6G-4 that the negative trade demand elasticities 
reflect exporting countries while the positive trade elasticities of demand reflect 
importing countries. 

Tile Japanese domestic feedgrain market is heavily extended into the inter
national market and is followed in degree by European Free Trade Association, 
EEC, Canada, the United Kingdom, Africa, Denmark, Pakistan, Brazil, India, 
Indonesia, Argentina, the Soviet Union and Eastern Europe, and the United 
States. In general, the results are far better for importers and small exporters 
than for major exporters. This perfonnance is not surprising because major ex
porters often behave like oligopolists in international trade markets. 6 Note also 
that the magnitudes of the estimated price elasticities are quite reasonable and 
similar to the estimates used by the USDA in its projection models. For ex
ample, if that portion of consumption relevant to the demand elasticity that is 
revealed in the international market is approximately half of total EEC con
sumption, and if the estimate of EC is doubled, then the resulting estimate of 
the price elasticity of demand is approximately 0.3. That is the value employed 
by the USDA.' 7 

Another interesting feature of this analysis that contrasts with the USDA 
model is that only a portion of the domestic market extends into international 
markets.18 These results also confirm the FAO view that many countries are 

http:markets.18
http:variable.15
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Table 6G-4. Green Computed Trade, Consumption, and Production Elastici
ties, by Country 

Country E7a T EeC OLeb Fd a b 

EEC 
EFTA 
United Kingdom
Denmark 
Japan 
Canada 

0.83 
0.21 
0.33 
0.59 
0.13 

-2.86 

0.40 
0.53 
0.80 
0.57 
0.64 
2.38 

0.16 
0.04 
0.11 
0.05 
0.12 
0.91 

0.08 
0.11 
0.25 
0.05 
0.57 
0.76 

0.57 
0.71 
0.48 
0 37 
2.35 
0.53 

0.15 
0.20 
0.33 
0.06 
0.86 
0.54 

Argentina
Brazil 

-0.04 
-2.29 

0.97 
12.67 

0.02 
0.02 

0.39 
0.13 

0.02 
0.21 

0.40 
0.14 

Pakistan 
(East & West)

India 
Africa 
Indonesia 
United States 

10.2 
42.8 

1.74 
-0.16 
-0.03 

30.6 
127.9 

0.68 
0.29 
0.08 

0.04 
0.02 

-0.12 
0.01 
0.003 

0.12 
0.06 
0.04 
0.02 
0.008 

0.34 
0.17 
0.42 
0.07 

-0.18 

0.19 
0.11 
0.10 
0.02 
0.13 

Soviet Union and 
Eastern Europe 0.62 0.80 -0.01 0.02 -0.11 0.19 

a / Il aFT 
ET - )-/-;-j:-;the trade-price elasticity. 

bo x is the standard error of x (a measure of the variability of.x) where x refers here to the 
estimates of ET, Ec, and EP. 
c 1F\ EFTT ; the consunption-price elasticity. 

aFTd  ; the trade-production elasticity. 

Source: USDA. 

seeking self-sufficiency in food production; aid frequently substitutes directly 
for trade (this hypothesis was accepted for nine of eleven countries); and the im
portance of the capacity-to-import on trade demand. With regard to the latter 
result, two countries for which the capacity-to-inport variable is important are 
Japan and India. During the famine years, India received considerable aid in the 
form of capital inflows which it presumably earmarked for food purchases.
Abbott suggests that this tying of aid may be why capacity-to-import matters in 
determining import demands for feedgrains. lie also suggests that one cause for 
Japan's economic growth has been its ability to export, and with that growth has 
come an increased demand for food imports. In any event, the most important 
quantitative results of Abbott's analysis is that it confirms the model formula
tion on export demand for the U.S. corn commodity system specified in Appen
dix G. His results clearly demonstrate that domestic and international markets 
are disconnected. Thus, model formulations of export denand must be con
sidered separately from estimates of excess demand or supply in the markets of 
individual countries. 19 
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From the standpoint of an analysis of the U.S. corn commodity system, Ab
bott's useful model formulation imposes severe limitations on the sorts of 
decision analyses that can be performed. First, the various commodities within 
the feedgrain sector are not explicitly considered; only aggregate trade relations 
and feedgrains are estimated. Second, the equations are not specific to U.S. corn 
and thus (1o not estimate demand relations facing U.S. corn in international 
markets. Third, Abbott's fojmaulation relies heavily upon secondary (published) 
data, and that reliance forced him to discard many influencing factors and led 
him to generally imprecise estimates of the parameters, lere the use of judg
mental information and primary (survey) data, as well as secondary data to esti
mate export and import demand relations would be of much value. Finally, 
Abbott's analysis (toes not take into account structural changes over the period 
or the possibility of future structural changes that might evolve in a continuous 
or discrete fashion. 

The University of Chicago Developing Country Feedgrain Reserve Model. 
Other work related to the export demand for feedgrains, particularly in develop
ing countries, is being conducted at the University of Chicago tinder the direc
tion of D. Gale Johnson. In this work, the principal concern is with the optimal 
carryover levels of cereal grains for developing countries and regions. These 
developing countries and regions include India, Pakistan and Bangladesh, the 
Philippines, Indonesia, other Far East countries (excluding China, North Korea, 
and North Vietnam), Africa, Latin America, and the Near East. 

To determine the optimal feedgrain carryover levels for these countries and 
regions, Y. Danin, D. Sumner, and D. Gale Johnson employ the same framework 
advanced earlier by Gustafson (I9%8). For each country, they impose price 
elasticities of demand obtained from a set of estimates computed by the USDA. 
These elasticities for the various countries were all between -0.10 to -0.30. In 
addition, as ill the Gustafson analysis, stochastic variability in production over 
time for each country or region was admitted in the model formulation. The 
stochastic variability of production was treated in terms of the deviation about 
simple trend projections. Storage costs, including in and out charges and physical 
loss, were assumed to be S7.50 per ton, and the long-run real rate of interest was 
assumed to be 5 percent. Finally, grain prices were approximations for regional 
or country grain prices as of 1970, and the level of net trade in the base year was 
assumed to remain a constant proportion of trend production. 

On the basis of these assumptions, the size of the carryover stock can be di
rectly related to probabilities that the optional carryover will be equal to or 
smaller than a given amount. For example, at a probability level of 0.95, a 1.2
million-ton carryover for Indonesia means that 95 percent of the time the carry
over will be 2.1 million tons or less; conversely, 5 percent of the time carryover 
will be 2.1 million tons or more. The principal function of reserves in this model 
is to offset unexpected variability. 
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One of the more interesting results of this analysis occurs when the restrictive 
trade assumption is reljxed. These researchers find that if developing regions had 
allowed free trade, optimal storage over the historical period analyzed would 
have fallen to approximately what would be optinlal for India itself in the case 
of no trade. Moreover, treating the entire world as the unit of analysis in the 
context of the Gustafson model (which is equivalent to the case of free trade), 
they find that the optimal world carryover of cereal grains would be far less than

0
generally thought. 2

Since the above study concentrates on cereal production, it is of little value in 
modeling the U.S. corn system. lowever, the framework employed is of some 
interest for those who wish to use a U.S. corn model for decisionmaking. This 
value is, of course, obvious in the earlier work of Gustafson. In addition, the way 
in which Danin, Sumner, and Johnson obtained quantitative estimates of pro
duction levels and their variability for developing countries should prove of 
value in modeling the U.S. export demand for corn and in making a complete 
world model. 

The CARD Simulation Model of' the U.S. Agricultural Sector. An exal
ination of possible future conditions resulting from changes in export demand 
for U.S. feedgrains is presently being conducted by Toni Reynolds, Earl Ileady, 
and Don Mitchell of the Center for Agricultural and Rural l)evelopment at Iowa 
State University. This investigation uses, with minor modifications, a model 
developed by Ray and Ileady (1972). The criticisms raised here on an earlier 
model are equally applicable to this more recent modeling effort. Nevertheless, 
its detailed equational representations of the input and prodlucr components of 
the U.S. feedgrain system will be of much value in further modeling efforts. Al
though they employ wheat, soybean, ,:i;vi, and tobacco subnodels, these 
researchers' submodels of pairtictular interest Iere are those of feedgrains .:nd 
livestock. 

In their feedgrain subn odl, the pre-input section represents equations for 
acreage, ending year com!nodity stocks on farms. machinery purchases, ending 
year stock of machinery on farms, a price index of land and buildings per acre, 
value of' farm land and buildings, and the stock of physical assets. The input 
section of this model is represented by cqu .tions for fertilizer and liii expendi
tures; the percentage of crop acres fertilizd: purchased plus homegrown seed for 
individual crops: man-hour requirenen s: machinery interest and depreciation: 
real estate expenses, including interest on land and farm buildings, and deprecia
tion, repairs, and mainteiance on farm buildings: machinery, fuel, oil, and 
equipment-repairs expenses, miscellaneous expenses, including those for pesti
cides, small hand tools, binding materials, electricity, telephone, and related 
needs; interest on farm-held commodity inventories and real estate taxes. In the 
output section of this sumbnodel, equations are specified to represent crop yield 
per acre; crop production: feed units and corn equivalent: beginning crop-year 
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supplies, defined as the sum of production, carry-in stocks, and imports; the 
average crop-year price received by farmers; seed demand; total domestic crop
year demand for all uses: crop-year demand used for food; total demand (repre
sented as a simple identitv); government ending-crop-year inventory- commercial 
ending-crop-year inventory; and an equation representing producers' cash 
receipts and payments from government. 

One of the desirable features of this formulation is that by allowing 1 com
plete representation of the income and expenditures of producers, canone 
compute the rate of return on equity capital as well as total capital invested. The 
factors influencing these various equations include government policies and 
market forces. Government policies are represented by average support-price 
levels, government payments, acreage allotments, and acreage diverted from 
production. Market forces are reflected by prices of various inputs and outputs. 
Technical change is included only in terms of simple trend variables, and various 
structural shifts are treated by dummy variables. Finally, as in the Ray and 
Heady model, livestock-sector demand for corn is treated comprehensively while 
corn demand for other purposes is generally specified as a simple trend projec
tion. In particular, cereal corn and dry-processing corn demand are specified as 
functions of time: wet-processing corn demand is specified as a function of per
capita disposable income: and per-capita alcohol corn demand is specified as a 
constant (determined as an average of alcohol use of corn from 1966 to 1969). 

Although the Reynolds, Heady, and Mitchell analysis treats exports exoge
nously, some of the more interesting features of their analysis are their simulated 
effects of alternative export levels from 1975 to the year 2000. Under policies 
designed to increase farm efficiency to meet domestic and foreign demands at 
reasonable prices, 2 these authors analyze the effects of five different export 
scenarios: (1) export levels needed to maintain market prices at the 1973
legislated target levels; (2) trend exports; (3) export levels 30 percent above 
trend exports: (4) export levels 50 percent above trend export,; and (5) export 
levels twice the level of trend exports. 

In the first export scenario, to absorb production in excess of domestic 
demand (with prices at the 1973 target levels) market exports between 1975 and 
1985 average 77.6 million tons of feedgrains. (This average level is substantially 
higher than 1972-73 feedgrain exports.) In scenarios (2) and (3), excess produc
tion is purchased and exported through government programs to support prices 
at $0.90 per bushel for feedgrains. With exports at trend levels (scenario (2)), 
excess production averages 44.1 million tons of feedgrains from 1980 to 2000. 
In other words, prices stabilize at miaimum support levels in scenarios (2) and 
(3). The export levels of scenario (3) merely reduce tile level of government 
support required to maintain minimum prices. Even in the case of scenario (4) 
export demand is insufficient to raise prices above minimum levels over the years 
1980 through 1994. However, after 1994 growing domestic and export demands 
exceed the growth in crop production. This development results in price in
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creases for feedgrains to $1.72 in the year 2000. Finally, in the fifth scenario, 
prices increase every year because total demand grows faster than increases in 
production. By the year 2000, a bushel of feedgrains would sell for S2.45. 

Neglected Components. When we compare tilemodels surveyed in the 
preceding paragraphs with the formulation advanced in earlier illthe appendix, 
it is clear that a number of the U.S. corn systems components are neglected or 
incompletely specified. T, facilitate the examination of those aspects of the U.S. 
corn system that have been neglected by current modeling efforts, we have re
corded in Tables 6G-5 and 6G-6 the major endogenous variables and their 
associated explanatory variables. All together, they comprise the formulation we 
have discussed generally. Table (6,6 5 lists ci diito,, iiib, byll:lc by 
componen t blocks. Of course, information feeds from one block to another and 
both short and long-run interactions are admitted anong the five major blocks. 
In Table 6G-6 the explanatory variables for each of the endogenous variables 
listed in Table 6G-5 are repo ted. These explanatory variables include exoge
nous variables, lagged eitdoe,,1nous variables, and endogenous variables. Note 
that current endogelloUs variables appearing as a dependent variable in any one 
equation influence other endogenous variables. 

Among the explanatory variables, the major exogeitous variables are related 
to the price of :i1 by tile block, competing crop prices, pricesinputs used farm 
of substitufab!e , iusumer products, government policies, population, per-capita 
income, weather conditions, factors influencilg various country ituport demands 
for corn, and the user of' apital-asset cost of storage capacity across various 
components of the system. One of the principal features of tihe specification 
implied by Tables 6G-5 and 6G-6 is that it involves a level of disaggregation 
which will admit the influence of coordinating mechanisins t irough changes in 
various parameters. This is particularly true in the case of parameters summariz
ing the effect of different on allocation of supply aiong differentprices tile 
participants within a particular block or component of' the system. Instead of 
averaging all of these prices and operating with a single price at each point of' the 
vertical inarketing chain , the model recognizes that these prices will not be 
equated because of risk and uncertainty, various bottlenecks, and the influence 
of coordinating inechalisills. When the niechanisis change, the parameters 
themselves will be altered and the prices the iodel geterates for a conl)ontent 
will also move to a different level of' corresponleiice.--

The farm block component of' the system is reasonably well specified by the 
USDA Feedgrain Livestock MNodel and the ('ARID Simiulation Model. There are, 
however, certain features of this block that are Jieglected h\vthiese two linodels. 
The most important features neglected are the risk levels faced by participants, 
quantitative representations of' weather conditions, factors that influieice land 
quality, a description of' expectationi fornation patterns (particularly inthe 
context of corn held on the farm), and the disaggregation of input deliand, 
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Table 6G-5. Major Endogenous Variables of U.S. Corn Model, by Compo
nent Blocks 

A. 	 Farm Block 
1. Annual regional acreage planted 
2. Annual regional yields per acre 
3. Annual regional production 
4. Annual regional demand for seed 
5. Annual regional demand for fertilizer 
6. Annual regional demand for credit 
7. Annual regional demand for labor 
8. Annual regional diemand for herbicide and insecticides 
9. Annual regional denand for machinery 

10. Annual regional demz'and for storage capacity 
11. 	 Quarterly regional carryover of corn stocks 
12. Quarterly regional allocation of farm supply to feed manufacturers 
13. Quarterly regional allocation of farm supply to wet processors 
14. 	 Quarterly regional allocation of Lrm supply to dry, alcohol, and breakfast-food proces

sors 
15. 	 Quarterly regional allocation of farm supply directly to the livestock sector 
16. Quarterly regional allocation of farm supply to government 
17. Quarterly regional allocation of fario supply to country elevators 
18. Quarterly regional allocation of fari supply to subterminal elevators 
19. Quarterly regional allocation of farim supply to terminal elevators 

B. Assembler Block 
1. Quarterly regional demand of country elevator operators 
2. Quarterly regional demalld of subterminal elevator operators 
3. Quarterly regional deiand of terminal elevator operators 
4. Quarterly regional lciiland for export mia rket operators 
5. Annual deiand by governmneit t-or storage capacity 
6. Annual regional demand by country elevator operators for storage capacity 
7. Annual regional demiand by subterminal elevator operators for storage capacity 
8. Annual regional demand by terminal elevator operators for storage capacity 
9. Quarterly CCC carryover stocks 

10. Quarterly regional carryover stocks of country elevator operators 
11. 	 Quarterly regional carryover stocks of subterininal elevator operators 
12. 	 Quarterty regional carryover stocks of terminal elevator operators 
13. 	 Quarterly allocation of CCC supply to feed manufacturers 
14. 	 Quarterly regional allocation of country elevator supply to feed ianufacturers 
15. Quarterly regional allocation of subtertinil elevator supply to feed manufacturers 
16. Quarterly regional allocation of' terminal elevator supply to feed manufacturers 
17. Quarterly allocation of CCC supply to wet processors 
18. Quarterly regional allocation of conuntry elevator supply t wet processors 
19. 	 Quarterly regional alIcation of subterminal elevator supply to wet processors 
20. Quarterly regional allocation of terminal elevator supply to wet processors 
21 Quarterly allocation of CCC supply to dry, alcohol, and break fast -food processors 
22. 	Quarterly regional allocation of ciuntry clevator supply to dry, alcohol, and breakfast

food processors 
23. 	Quarterly regional allocation of subterminal elevator supply to dry. alcohol. and 

breakfast-food processors 
24. 	 Quarterly regional allocation off terminal elevator supply to dry. alcohol, and 

breakfast-food processors 
25. 	 Quarterly regional allocation of country elevator supply to subterirmnal elevators 
26. Quarterly regional allocation of country elevator supply termiinal elevatorsito 
27. 	Quarterly regional allocation of subterminal elevator supply to terminal elevators 
28. Quarterly regional allocation of terminal elevator supply to export 

(continued) 
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Table 6G-5 continued 

C. ProcessingBlock 
1. Quarterly regional demand of wet processors for corn 
2. Quarterly regional demand of feed manufacturers for corn 
3. Quarterly regional demand of dry, alcohol, and breakfast-food processors 
4. Quarterly regional wet processor carryover stocks of corn 
5. Quarterly regional feed manufacturer carryover stocks of corn 
6. Quarterly regional dry, alcohol, and breakfast-food processor carryover stocks of corn 
7. Quarterly regional allocation of wet processor supply to cornstarch 
8. Quarterly regional allocation of wet processor supply to corn sugar 
9. Quarterly regional allocation of wet processor supply to corn oil 

10. Quarterly regional allocation of wet processor supply to livesto'k-feed-based products 
1 I. Quarterly regional allocation of feed roanufacturer supply to dairy cattle feeds 
12. Quarterly regional allocation of feed manufacturer supply to beef cattle feeds 
13. Quarterly regional allocation of feed toanufacturer supply to hog feeds 
14. Quarterly regional allocation of feed manufacturer supply to broiler feeds 
15. Quarterly regional allocation of feed rmanufacturer supply to poultry egg feeds 
16. 	Quarterly regional allocation of dry, alcohol, and breakfast-food processor supply to 

finished products 
17. Quarterly regional wet processor carryover stocks of cornstarch 
18. Quarterly regional wet processor carryover stocks of corn sugar 
19. Quarterly regional wet processor carryover stocks of corn oil 
20. Quarterly regional wet processor carryover stocks of livestock-feed-based products 
21. 	 Quarterly regional feed tiannfacttlrer carryover stocks of dairy cattle feeds 
22. Quarterly regional feed manufacturer carryover stocks of beef cattle feeds 
23. Quarterly regional feed tianufacturer carryover stocks of hog feeds 
24. Quarterly regional feed nianufacturer carryover stocks of broiler feeds 
25. 	Quarterly regional feed nianufacturer carryover stocks of poultry egg feeds 
26. 	Quarterly regional dry. alcohol, and breakfast-ftod carryover stocks of finished 

products 
27. Quarterly regional wet processor supply of cornstarch to industry 
28. Quarterly regional wet processor supply of cornstarch to distribution coniponent 
29. Quarterly regional wet processor supply of corn sugar to industry 
30. Quarterly regional wet processor supply of corn stigar to dist ribt ion iniponent 
31. 	 Quarterly regional wet processor sul ply of corn oil to irdlst ry 
32. Quarterly regional wet processor supply off corn oil to distribution t01tiponent 
33. Quarterly regional wet processor supply of feed-based products to livestock industry 
34. Quarterly regional Ieed nitaufacturer supply of dairy cattle feeds 
35. Quarterly regional feed rianufacturer sIpply of beef cattle feeds 
36. Quarterly regional feed ianufacturer slpply of hog feeds 
37. Quarterly regional feed niatnufacturer supply of broiler feeds 
38. Quarterly regional feed rianufacttrer supply of poultry egg feeds 
39. Quarterly regional dry processor supply to distribution Ct11ponent 
40. Quarterly regional alcohlol processor supply to distribution component 
41. 	 Quarterly regional breakfast-food processor supply to distribution comiponent 
42. Annual regionalt deniand by 	 iactityi wet processors for storaoe ca 
43. Annual regional demand by feed manufacturers for storage capacity 
44. 	Annual regional dciiad by dry, alcohol, and breakfast-food processo rs for storage 

capacity 

D. Distributionand FinalDeiandBlock 
1. Quarterly industrial dcniand for cornstarch 
2. Quarterly industrial deiand for corn sugar 
3. Quarterly industrial deniand for corn oil 
4. Quarterly deniand of livestock sector for wet processor feed-based products 
5. Quarterly deniand of dairy industry for corn-based feeds 
6. Quarterly deniand of beef industry for corn-based feeds 
7. Quarterly deniand of hog industry for corn-based feeds 
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Table 6C -- continued 

8. Quarterly denanid of broiler industry for corn-based feeds 
9. Quarterly deian6 cf poultry egg industry for corn-based feeds 

Ib. Quarterly demand by ",,holesalers and supermarkets for dry corn products 
11. Quarterly demand by who'',saler anti supermarkets for corn alcohol products 
12. Quarterly demand by wholcsalers and supermarkets for corn breakfast-food products 
13. Quarterly demand by wholesalers and slpermarkets for cornstarch 
14. Quarterly demand by wholesalers and supermarkets for corn sugar 
15. Quarterly demand by wholtsalers and supermarkets for corn oil 
16. Quarterly consumer demand for dry corn products 
17. Quarterly consumer demand for corn alcohol products 
18. Quarterly consumer demand for corn breakfast-foul- products 
19. Quarterly consumer demand for cornstarch 
20. Quarterly consumer demand for corn sugir 
21. Quarterly consumer demand for corn oil 

E. Vertical PriceStructureand Distribution Alarin Generation Block 
1. Quarterly regional farm-level feed manufacturer corn price 
2. Quarterly regional farit-level wet processor corn price 
3. Quarterly 	regional farm average dry, alcohol, and breakfast-food quarterly processor
 

price
 
4. Quarterly regional farm-level country elevator price 
5. Quarterly regional fartn-level subterminal elevator price 
6. Quarterly regional farm-level terminal elevator price 
7. Quarterly regional assembler-level feed manufacturer price 
8. Quarterly regional assembler-level wet processor price 
9. 	Quarterly regional assembler-level average dry, alcohol, and breakfast-food processor
 

price
 
10. Quarterly regional assembler-level export price 
11. Quarterly regional processor-level industrial cornstarch price 
12. Quarterly regional 1rocessor-level consumer cornstarch price 
13. Quarterly regional processor-level industrial corn sugar price 
14. Quarterly regional processor-level consumer corn sugar price 
15. Quarterly regional processor-level industrial corn oil price 
16. Quarterly regional processor-level consumer corn oil price 
17. Quarterly regional processor-level average wet livestock-feed product price 
18. Quarterly regional processor-level average dairy cattle feed price 
19. Quarterly regional processor-level average beef cattle feed price 
20. Quarterly regional processor-level average hog feed pricc 
21. Quarterly regional processor-level average broiler feed price 
22. Quarterly regional processor-level average poultry egg feed price 
23. Quarterly regional processor-level average dry corn price 
24. Quarterly regional processor-level average corn alcohol price 
25. Quarterly regional processor-level average breakfast-fod price 
26. Quarterly wholesaler and retailer average margin for dry corn products 
27. Quarterly wholesaler and retailer average margin for corn alcohol products 
28. Quarterly wholesaler and retailer average margin for corn breakfast-food products 
29. Quarterly wholesaler and retailer average margin for cornstarch 
30. Quarterly wholesaler and retailer average margin for corn sugar 
31. Quarterly wholesaler and retailer average margin for corn oil 
32. Quarterly consumer average dry corn products price 
33. Quarterly consumer average alcohol products price 
34. Quarterly consumer average breakfast-food products price 
35. Quarterly consumer average cornsta.rch price 
36. Quarterly consumer average corn sugar prick, 
37. Quarterly consumer average corn oil price 
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Table 6G-6. Major Explanatory Variables of U.S. Corn Model, by Compo
nent Blocks 

A. Farm Block 
1. Expected returns per acre in the production of corn, expected returns from the pro

duction of competing crops, government policies, weather temperatures at the time of 
planting, expected pr!ce risk of corn production, expected production risks of corn 
production, expected price risks of competing crops, and expected production risks of 
competing crops 

2. 	Expected price of corn, rainfall during tie season, an index of land quality, and prices
of all major inputs 

3. The product or regional acreage planted and regional yields per acre 
4. 	Acreage planted, expected corn prices, the price of seed, and the prices of all other
 

major inputs
 
5. 	 Acreage planted, expected corn prices, the price of fertilizer, and the prices of all other 

major inputs 
6. 	Acreage planted, expected corn prices, interest rate on PCA loans, and the prices of all 

other major inputs 
7. 	Acreage planted, expected corn prices, farri wage rates, and the prices of all other
 

major inputs
 
F. Acreage planted. expected corn prices, te average price of herbicides and insecticides, 

and the prices of all othTr major inputs 
9. 	 Acreage planted, expected corn prices, an index of farri iachinery prices, and the 

prices of all other major inputs
10. 	 Regional corn production, current corn prices, future corn prices for the following
 

year, furture corn 
price risk for the following year, existing storage capacity, and prices 
of all other major inputs 

1 1. ( rn inventories held on far iat tire end of the previous quarter, cutrrent production 
(relevant for only the third and fourth quarters of the calendar year), current corn 
prices, future prices for the following quarter, farri storage capacity

12. Prices available in all maj or ositlets, government support price, nu iier of livestock 
aninial units on corn-producing farins, si-farrin inventory at end of previous quarter, 
corn produtstion 

1 3. Prices available in all major outlets, government support price. number of livestock 
aninial units on corn-producing farms, oru-farn invrentory at end of previous quarter, 
corn production 

14. Prices available in all major outlets. governnrent support price. number of livestock 
aninial units on corn-producing farins. on-farnl inventory at end of previons quarter. 
corn production 

15. 	 Prices available itt all najor outlets, governienit support price, runtber oftlivestock
 
aninial units on corn-producing farms. on-tarn inventory at end of previous quarter.
 
corn production


16. Prices available in all major out lets, governiment support price, nu tier of livestock 
anirial units on corn-producing farins, on-larrn inventory at end of previous quirter, 
cori prodttction 

17. Prices available in all mtajour outlets, government support price, number ot livestock 
aninial units on corn-producing farunis, on-farni inventory at end of previous quarter. 
corn production 

18. Prices available in all major outlets, governuretit sLIiport price, number of livestock 
aninial units on corn-producing farins, n-'arni inventory at end of" previous quarter, 
corn production 

19. Prices available in all iajor outlets, government ssupport price, number of livestock 
aninial units on corn-produicing farms, on-arit inventory at end of previots quarter, 
corn prodnction 

B. Assembler Block 
I. Difference between country elevator operator storage capacity and inventories on hand
 

at close of previous quarter, average farm-level country elevator price, expected 
aver
age assembler-leve! price 
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2. Difference between subterninal elevator operator storage capacity and inventories on 
hand at close of previous quarter, average farm-level subterminal elevator price, ex
pected average assembler-level price 

3. Difference between ieritinal elevator operator storage capacity and inventories on
 
hand at close of previous quarter, average farm-level terminal elevator price, expected
 
average assembler-level price
 

4. 	Conplete subutodel s:enerating net iitport equations tor U.S. corn specified in terms of 
do tiestic production, per-capita inconoe, popilation, birder price of U.S. corn, border 
price of cornpeting cnmintodities, foreign exchange capacity, transport costs, corn 
stocks on Iand within tlie colntry at tie end of the previotis quarter, storage capacity, 
distributional niet wor: CapaHcitv, aid received inthIe tforin of corn and other substitutable 
colotlodities, illifd e; iice of livestock products, livestock nuiobers, and governniient 
policies of the iniporting cotintry 

5. Existing gover'tient storage capacity, rentl price t'lSsorage capacity frotn private 
sector, goverititent pirchases of' corn, fiutUre prices of cornior tite following year, and 
tiser cost of storage capacity 

6. E-xisting country elevator storage capacity. ctirrent country purchases of corn, country
elevator farti-level price of corn, current average assetnibler-level price of corn, f'uture 
price of corni for tie folhowing year, fitire price risk, and user cost of' country elevator 
storage capacity 

7. Existing subterininal elevator storage capacity, current stibterinital purchases of corn, 
sbtertinal elevator farit-level price of corn. cuirrent average assetobIer-level price of 
cor. l uttire price of corn for the following year, futtire price risk, aid iiser ofcost 

subterininaI elevator storage capacity
 

8. Existing terininal elevator storage capacity, cutrrent tertninal purchases of corn, tertitinal 
elevator farit-level price of co rn, current average asseibler-level price of corn, fliture 
price I le f'ollowing year, user cost of tertninal elevatorcorni for Itt ire price risk. antli 

storage capacity
 

9. CCC inventory at the end ofthe previots quarter: current quarter CCC purchases; and
 
current quarter allocation 1 supplies to ianul'actutrers. wet processors and
('('(' Iced 

to dry, alcohol. and breakfast- ood processours
 

10. 	Coutntry elevator iniventories at the end of the 1,cviotts quarter; countr. elevator pur
chtaus; and current quarter country elevator allocations to feed nianifiacturers, wet 
proce:sors, subterininal elevators. terninal elevators, and to dry, alcohol, anid breakfast
food p"'ocessors 

11.Stubtern inalelevator inventories at the enditof the previotis quarter; subterinial elevator 
purchases; arid current quarter stbterilinal elevator allocations to feed tiantitfactirers, 
wet processors, teroinal eleva processorstors, and to dry. aloloI and breakfast-food 

12. 	Terininal elevator irnventories at the end of the previous quarter; tertinial elevator piur
chases; and current tarter terminal elevator allocations to teed uianltfacttlrers. wet 
processors, exports, anid tot dry. alcohtol, andi breakfast-ffool processors

13. 	 CCC inventories at the end of" the previous quarter; ctirrent quartier CCC purchases; 
assenbter-level fecd inantitacturer price; assentbler-level export price; assetibler-level 
wet processor price; average dry, alcohol, and breakfast-food processor price; futures 
price for the following quarter; and futures price risk for the folllowing quarter
 

14. 	 Country elevator inventories at the end of the previous lutarter; current quarter country 
elevator purchases; assetobler-level feed urianufactnrer price; assetibler-level export 
price; assetibler-level wet processor price; average dry, alcohol, and breakfast-food 
processor price; current qiliartersubteroinal price; curren t quarter terioiral price; fit
tures price foi the folloving quarter; and future price risk for tie following qitarter 

15. Subterminal elevator invuntories at the end of theiprevioutis quarter; current quarter 
subtertinial elevator CCC purchases; assenibler-level fecd inanitfacturer price; assetibler
level export price; assetibler-level wet processor price; average dry, alcohulh, alldi 
breakfast -food processor price; cirrent quarter ter iinal price; fitltres price for ithe 
following q utarter; and fitire price risk for the fiollowing quarter 

(continued) 
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16. Terminal elevator inventories at the end of the previous quarter; current quarter termi
nal elevator CCC purchases; assembler-level feed manufacturer price; assemibler-level 
export price; assembler-level wet processor price; average dry, alcohol, and breakfast
food processor price; current quarter export price; futures price for the following 
quarter; and future price risk for the following quarter

17. 	CCC inventories at the end of the previous quarter; current quarter ('CC purchases;
 
assembler-level feed manufacturer price; assenbler-level export price; assernbler-level
 
wet processor price; average dry, alcohol, and breakfast-food processor price; futures 
price for the following quarter; and futtre price risk tor the following quarter

18. Country elevator inventories at the end of the previous quarter; current quarter country
elevator purchases; assenbler-level feed manufacturer price; assembler-level export
price; assembler-level wet processor price; average dry, Alcohol, and breakfast-food 
processor price; current quarter subterminal price; current quarter terminal price;
futures price for the following quarter; and futures price risk f'or tile following quarter

19. 	Subterminal elevator inventories at the end of the previous quarter; current quarter sub
terminal elevator CCC purchases; assenrbler-level feed inanu fact tirc r price; assembler
level export price; assembler-level wet processor price; average dry, alcohol, and 
breakfast-food processor price; current quarter termninal price; futires price f'or tilefol
lowing quarter; andI futures price risk for the following quarter 

20. 	Terminal elevator inventories at the end of the previous quarter; current quarter terminal 
elevator CCC purchases; assernbler-level teed ianutacturer price; asseniher-lcvel export
price; asseiibler-level wet processor price; average dry, alcohol, and breakfast- food pro1
cessor price; current quarter export price; fltures price tor tiletotlowiIlg iurtier; aid 
fitures price risk for the following quarter 

21. 	 CCC inventories at the enld Of the previous quarter: current qlarter (VC"purchases;
assenibler-level feed inanifacturr price; assetinbler-level export price; assenlbler-evel 
wet processor price; average dry, alcohol. aind breakast-food processor price; tutures 
price for the tollowing quarter; and futures price risk tor the following quarter

22. Country elevator inventories at the enl oft tile s quiarhr current quarter countryprevi 
elevator purchases; assemtller-level feed tiutaclire r price: aessexohIr-IcvilILPrt price; 
asseinbler-level wet processor price; average dry. alcohol, ind breakfa'st-fo d processor
price; current quartet subterminal price: current quarter termiinal pricc, futures price 
for the itollowincquarter

23. Subterminal elevator inventories at the end of the previous quarter; current quarter sub
terminial elevator CCC purchases; assentbler-level leed nramufacturer price; assembler
level export price: assetibler-level wet pricessor price; average drv. alco hol. and 
breakfast-food processor price: current quarter termintral plice; futures price for tile 
following quarter; and titures price risk f'or tiletolowiirt quarter

24. Terminal elevator inventories at tle entd itthe previous quartrer: current qthiter temulti
nal elevator CC( purchases; asseiler-level teed lllMutLtiizcr pritc:; iSsVIINhlr-leCl 
export price: asselinbler-level wet processor price , acrae drs,.10o110. ild htrtAktaSt
food processor price: clrrent qlluarter export price:; tlitUres I)L' totl the tlolt \iwi1h 

quarter: futures price risk f'or the fluhll nig, qtarter
25. Country elevalor iniventiries at the endst tile presluu (istrter t rleollt11qailrl 

country elevato- purchases: asseinhler-level lecd lti;Iltifi'ilirer priUC: teis',lbli-li'scl 
export price; asseniller-level wet processor price; averag.e dry. alcohol, andlsftraktasl
food processor price; clrrenl quarter subteroinul prici culrreit qltarler terminlal pri'e; 

itures price f'rthe tollowing qiarter;,fuures price risk or the tollowim! quarter 
26. 	Country elcvator invcntories at tlil' end of the previous quart:c curreil quarter toillir' 

elevator purchases; assciTbler-level feed ritanufactuurer price; assCtlrlleh -Icvel esport 
price; assenibler-level wet processor piice; average tlry, alcohol, aid breikfast-ood prou
cessor price; current ilularter sulhterllill teriprice; Current (Ii;ItIer itil price; tllilre0s 
price for tle' following quarter; fiiuies priLs risk tsr tilefolloshnir qulallcn 

27. Subterininal elevator inventories at tine enld ot the plevisus uatliarti cuiretll utuirter Sub
terninal elevator CCC pur''l'a<,'s; assctnhler-level feed niantiulfatiiter pritce; assItnluer
level export price; asselnitler-level wet processior price; average dry. atciO t ili nid 
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breakfast-food processor price; current quarter terminal price; 'utures price for the 
following quarter; futures price risk for the following quarter

28. Terminal elevator inventories at the end of the previous quarter; current quarter terminal 
elevator CCC purchases; assembler-level feed manufacturer price; assembler-level export
price; assembler-level wet processor price; average dry, alcohol, and breakfast food
processor price; current quarter export price; futures price for the following quarter; 
and future price risk for the following quarter 

C. ProcessingBlock 
1. Wet processor storage capacity; wet processor corn inventory at end of previous quarter;

assembler-level wet processor price; weighted index of expected wet processor prices for 
cornstarch, corn sugar, and corn oil; and wet processor margin risk 

2. Feed manufacturer storage capacity; feed manufacturer corn inventory at end of 
previous quarter; assembler-level feed manufacturer price; weighted index of expected
feed manufacturer prices for dairy cattle, beef cattle, hog, broilers, and poultry and egg 
feeds; and feed manufacturer margin risk 

3. Dry, alcohol, and breakfast-food processor capacity; (try, alcohol, and breakfast-food 
processor inventory at end of previous quarter; assembler-level dry, alcohol, and 
breakfast-food processor price; weighted index of expected dry, alcohol, and breakfast
food processor finished product price; and dry, alcohol, and breakfast-food processor 
margin risk 

4. Wet processor inventory of corn on hand at end of previous quarter, wet processor
purchases of corn, wet processor allocation of corn to starch, wet processor allocation 
of corn to sugar, wet processor allocation of corn to oil, wet processor allocation of 
corn to livestock feed products, current quarter assembler-level wet processor price, 
futures price for the following quarter and futures price risk 

5. Feed manufacture inventory of corn at the end of the previous quarter, feed manufac
ture purchases of corn, allocation of feed manufacture corn to dairy cattle feeds, alloca
tion of feed manufacture corn to beef cattle feeds, allocation of feed manufacture corn 
to hog feeds, allocation of manufactured feeds !o broiler feeds, allocation of feed manu
factured corn to poultry egg feeds, current quarter assembler-level feed manufacture 
price, futures price for the following quarter, and futures price risk 

6. 	Dry, alcohol, and breakfast-food processor inventories on hand at the end of the previ
ous quarter; dry, alcohol, and breakfast-food processor purchases of corn; allocation of
 
dry, alcohol, and breakfast-processor corn to finished products; current quarter
 
assembler-level average dry, alcohol, and breakfast-food processor price; future price for
 
the following quarter; and futures price risk 

7. 	Wet processor inventories of corn at the end of previous quarter, wet processor inven
tories of cornstarch at end of previous quarter, current quarter purchases of corn,
 
average processor-level cornstarch price, average processor-level corn sugar price, average

processor-level corn oil price, average processor-level wet livestock feed product price,

cornstarch price risk, corn sugar price risk, corn oil price risk, and livestock feed 
 prod
ucts price risk 

8. 	Wet processor inventories at end of previous quarter, wet processor inventories of corn
 
sugar at end of previous quarter, current quarter purchases of corn, average processor
level cornstarch price, average processor-level corn sugar pric,., average processor level
 
corn oil price, average processor-level wet livestock feed product price, cornstarch price
risk, corn sugar price risk, corn sugar price risk, corn oil price risk, and livestock feed 
products price risk 

9. Wet processor inventories at the end of previous quarter, wet processor inventories of 
corn oil at end of previous quarter, current quarter purchases of corn, average
processor-level cornstarch price, average processor-level corn sugar price, average 
processor-level corn oil price, average processor-level wet livestock feed product price,
cornstarch price risk, corn sugar price risk, corn oil price risk, and livestock feed prod
ucts price risk 

(continued) 
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10. 	Wet processor inventories at the end of previous quarter, wet processor inventories of 
livestock feed products at end of previous quarter, current quarter purchases of corn, 
average processor-level cornstarch price, average processor-level corn sugar price, average 
processor-level corn oil price, average processor-level wet livestock feed product price,
cornstarch price risk, corn sugar price risk, corn oil price risk, and livestock feed prod
ucts price risk 

11. Feed nianufacturer inventories of dairy cattle feed at the end of the previous quarter, 
feed imantufacturer inventories of corn at the end of the previous quarter, current quarter 
Iurchases of corn by teed innufacturers, processor-level dairy feed prices, processor
level beef cattle teed prices, processor-level hog Ieed prices, processor-level broiler feed 
prices, processor-level poultry egg feed prices, processor-level dairy cattle feed price 
risk, processor-level beef cattle price feed price risk, processor-level hog teed price risk, 
processor-level broiler teed price risk, processor-level poultry egg teed price risk 

12. 	 Feed manifficturer inventories of'beef cattle feeds at the end of the previous quarter,
feed inianufacttirer inventories of corn at the end of the previous quiarter, current quarter 
purchases of corn by feed manufacturers, processor-level dairy feed prices, processor
level beet cattle feed prices, processor-level iog teed prices, processor-level broiler feed 
prices, processor-level poultry egg feed prices. processor-level dairy cattle t'ecdprice
risk, processor-level beef cattle rice teed pric- risk, processor-level hog teed price risk, 
processor-level broiler feed price risk, proces',or-level poultry egg teed price risk 

13. Feed nianifacturer inventories of hog feeds at the end of the previous quarter, feed 
nnanilfact trer inventiries f at tle eronof*[lie previous qurarter, cirrent quarterFcorn 
purchases of corn by teed iianuifacturers, )rocessor-level dairy teed prices, processor
level beef cattle feed prices, processor-lev I hog feed prices, processor-level broiler 'ced 
prices, processor-level poultry egg teed pr ces. processor-level dairy cattle feed price
risk, processor-level beef cattle price f'ecd 	 price risk,price risk, processtor-level hog Iei 

processor-level broiler teed price risk, processor-level poultry egg teed price risk
 

14. 	 Feed iianufacturer inventories of broiler feeds at the end of tie previous qtua rter, teed 
inanifactirrer inventories of corn at tre end of the previous quarter, current quarter 
purchases of corn by feed riranirfacturers, processor-level dairy teed prices, processor
level beef cattle feed prices, processor-level hog teed prices, processor-level broiler feed 
prices, processor-level poultry egg feed prices, processor-level dairy cattle feed price
risk, processor-level beef cattle price teetd price risk, processor-level hog feed price risk, 
processor-level broiler feed price risk, processor-level poultry egg feed price risk 

15. Feed iianuifacturer inventories of tpoultry egg feed at the end of the previos quarter.
feed ianifacturer inventories of corn at the end of the previous quarter, current quarter 
purchases of corn by feed nianitacturers, processor-level dairy feed prices, processor
level beef cattle teed prices, processor-level hog teed prices, processor-level broiler feed 
prices, processor-level poultry egg feed prices, processor-level dairy cattle feed price risk, 
processor-level beef cattle price teed price risk, processor-level hog eetd price risk, 
processor-level broiler feed price risk. processor-level poultry egg feed price risk 

16. 	Dry, alcolhol, and breakfast-food processor inventories of finished products at the end 
o0ftire previous quarter; dry, alcoliol- and 1ireak fast -food processor inventories of corn 
at tihe end of tie previous quarter; dry, alcolol, and breakfast-food processor purchases
of corn; average processor-level dry, alcohol, and breakfast-food prices; processor-level 
dry. alcohol, and breakfast-food price risk 

17. Wet processor inventories of cornstarch at the end of the previous quarter, wet proces
sor sipply allocation to cornstarch, wet processor industrial sales of cornstarch, wet 
processor conslner sales of cornstarch, wvelprocessor storage capacity

18. Wet processor inventories of corn sugar at the end of the previols quarter, wet processor 
supply allocation to corn sugar, wet processor industrial sales of corn sugar, wet proces
sor consnner sales ofcorn sugar, wet processor storage capacity 

19. Wet processor inventories of corn oil at the entd of the previous quarter, wet processor 
supply allocation to corn oil, wet processor industrial sales of corn oil. wet processor 
consumer sales of corn oil, wet processor itorage capiacity 

20. Wet processor inventories of' livestock-feed-based products at tIre end of the previous 
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quarter, wet processor supply allocation to livestock-feed-based products, wet processor
sales of livestock-feed-based products, wet processor storage capacity

21. 	 Feed manufacturer inventories of dairy cattle feeds at the end of previous quarter, cur
rent quarter feed manufacturer supply allocation to dairy cattle feeds, current quarter
feed manufacturer dairy cattle sales of feeds, feed manufacturer storage capacity

22. Feed manufacturer inventories of beef cattle feeds at the end of previous quarter, cur
rent quarter feed manufacturer supply allocation of beef cattle feeds, current quarter
feed manufacturer beef cattle sales of feeds, feed manufacturer storage ca":city

23. 	Feed manufacturer inventories of hog feeds at the end of previous quarter, current
 
quarter feed manufacturer supply allocation to hog feeds, current quarter feed 
manu
tacturer hog sales of feeds, feed manufacturer storage capacity

24. 	Feed manufacturer inventories of broiler feeds at the end of previous quarter, current
 
quarter feed manufacturer supply allocation of broiler feeds, current quarter feed
 
manufacturer broiler sales of feeds, feed manufacturer storage capacity


25. 	Feed manufacturer inventories of poultry egg feeds at the end of previous quarter,current quarter feed manufacturer supply to poultry egg feeds, current quarter feed 
manufacturer poultry egg sales of feeds, feed manufacturer storage capacity

26. Dry, alcohol, and breakfast-food inventories of finished products at the end of the
 
previous quarter; current 
quarter dry, alcohol, and breakf:,s!-food supply allocations tofinished products; current quarter dry, alcohol, and breakfast-food sales of finished 
products; dry, alcohol, and breakfast-food storage capacity

27. 	Wet processor inventories of cornstarch at the end of previous quarter, current quarter
supply allocation to cornstarch, processor-level industrial cornstarch price, processor
level consumer cornstarch price, expected (average) cornstarch price for the next quar
ter, next quarter's average cornstarch price risk 

28. Wet processor inventories of cornstarch at the end of previous quarter, current quarter

supply allocation to cornstarch, processor-level industrial cornstarch price, processor
level consumer cornstarch price, expected (average) cornstarch price for the next quar
ter, next quarter's average cornstarch price risk
 

29. 	Wet processor inventories of corn sugar at the end of previous quarter, current quarter
supply allocation to corn sugar, processor-level industrial corn sugar price, processor
level consumer corn sugar price, expected (average) corn sugar price for the next quar
ter, next quarter's average corn sugar price risk 

30. Wet processor inventories of corn sugar at the end of previous quarter, current quarter
supply allocation to corn sugar, processor-level industrial corn sugar price, processor
level consumer corn sugar price, expected (averae) corn sugar price for the next quar
ter, next quarter's average corn sugar price risk 

31. 	 Wet processor inventories of corn oil at the end of previous quarter, current quarter
supply allocation to corn oil, processor-level industrial corn oil price, processor-level 
consumer corn oil price, expected (average) corn oil price for the next quarter, next 
quarter's average corn oil price risk 

32. Wet processor inventories of corn oil at the end of previous quarter, current quarter
supply allocation to corn oil, processor-level industrial corn oil price, processor-level 
consumer corn oil price, expected (average) corn oil price for the next quarter, next 
quarter's average corn oil price risk 

33. Wet processor inventories of feed-based products at end of previous quarter, current 
quarter wet processor supply allocation to feed-based prodicts, processor-level average
livestock feed product price, next quarter's expected (average) wet livestock feed prod
uct price, next quarter's wet livestock feed product price risk 

34. 	Feed manufacturer inventories of dairy cattle feeds at the end of the previous quarter,
current quarter feed manufacturer supply allocation to dairy cattle feeds, processor
level dairy cattle feed price, next quarter's expected processor-level dairy cattle feed 
price, next quarter's dairy cattle feed price risk 

35. Feed manufacturer inventories of beef cattle feeds at the end of the previous quarter,
current quarter feed manufacturer supply allocation to beef cattle feeds, processor-level 

(continued) 
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beef cattle feed p-ice, next quarter's expected processor-level beef cattle feed price, 
next quarter's bec, cattle feed price risk 

36. Feed manufacturer inventories of hog feeds at the end of the previous quarter, current 
quarter feed manufacturer supply allocation to hog feeds, processor-level hog feed price 
next quarter's expected processor-level hog feed price, next quarter's hog feed price risk 

37. 	Feed manufacturer inventories of broiler feeds at the end of the previous quarter, cur
rent quarter feed manufacturer supply allocation to broiler feeds, processor-level broiler 
feed price, next quarter's expected processor-level broiler feed price, next quarter's 
broiler feed price risk 

38. 	Feed i uanufacturer inventories of po ultry egg feeds at the end ofthe previous quarter, 
current quarter feed mantftacturer supply allocation poultry egg feeds, processor
level poultry egg feed price, next quarter's expected processor-level poultry egg feed 
price, next quarter's poultry egg feed price risk 

39. 	 Inventories of dry process products at the end of the previous quarter, current quarter's 
supply allocations to dry process products, current quarter's average dry process price, 
next quarter's expected (average) dried corn products price, next quarter's dried corn 
products price risk 

40. Inventories of alcoliol processolr products at the end of' the previous quarter, current 
quarter's supply allocation of alco hol processor products, current quarter's average 
alcohol processor price, next quarter's expected (average) alcohol corni products price. 
next quarter's dried corn products price risk 

41. 	 Inventories of breakfast-food products at tile end of the previou(s quarter. current 
quarter's soupply allocation of breakfast-food products, current quarter's average 
breakfast-food prices. next quarter's expected (average) breakfast-food products price. 
next quarter's breakfast-foods products price risk 

42. Wet processor storage capacity at the end lof the previous calendar year, current year's 
average wet prcessor prices, next year's expected wet processor price, next year's wet 
processor price risk, user cost of wet processor storage capacity

43. Feed Mtantufacturer storage capacity at the end of the previous calendar year, current 
'earsaverage feed nanufacturer price. next year's expected teed manufacturer price, 

next year's feed ttanuacturer price risk. user cost of feed nanufacttrer storage capacit\
44. Dry. alcohol, and breakfast-food processor storage capacity at the end 01t'the previous


calendar year; current year's aVCragc dry. alco1hI, antid breakfast-food processor price; 
next year's expected dry, alcohol. and breakfast-food processor price; next year's dry. 
alcohol, and breakfast-food processor price risk; and user cost of dry, alcohtol, and 
breakfast-food storage capacity 

D.Distributionand Final Demand Block 
I.Industrial cornstarch processing capacity. current quarter's processolr-level industrial 

cornstarcl price, expected industrial ctrnstarct inargins, prices tl substitutable product: 
2. Industrial corn sugar processing capacity, current quarter's processor-level industrial 

corn sugar price, expected industrial corn sugar tiargins, prices of substitutable products 
3. Industrial corn oil processing capacity. current quarter's 'rrIcessor-levei itiotriiI :om 

oil price, expected industrial corn oilnitrgins. prices of substitutable products 
4. Current quarter's prcessor-level average wet livestock feed product price: weighted 

index of expected livestock feed product prices. index of livestock product price risks. 
net production of' ineat animals slaughtered, prices of thajor coipeting feed inputs

S.Processor-level dairy cattle feed price, weighted index of expected fresh imilk and inanu
factured inilk prices, weighted index of fresh and manufactured imilk price risk, number 
of dairy cattle two years and over. prices of major cotnipeting teed inputs 

6. Processor-level beef cattle feed price, expected beef slaughter price, beef slaughter 
price risk, nutiber of beef cattle placed in feedhts, nunliber of beef cattle on rangeland 
prices of iiajor comipeting feed inputs 

7. Processor-level hog feed price, expccid hlig slaughter price. htog slaughter price risk,
 
numiber of hogs, prices of niajor conipeting feed inuts
 

8. Processor-level broiler feed price, expected broiler slaughter prices, broiler slaughter
 
price risk, nuniber of broilers on feed, prices of major comipeting feed inputs
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Table 6G-6 continued 

9. 	Processor-level poultry egg feed price, expected egg price, egg price risk, number of
 

laying hens, prices of major competing feed inputs
 
dried 

corn products price, proxy measure for supermarket dried corn product shelf space, 
index of expected margins on competing shelf space products 

10. Wholesaler and retailer average margin for (tried corn products, consumer average 

11. Wholesaler and retailer average margin for corn alcohol products, consumer average 
alcohol products price, proxy measure for liquor store and supermarket alcohol shelf 

space, index of expected margins on competing shelf space products 
12. 	Wholesaler and retailer average margin for corn breakfast-food products, consumer 

average corn breakfast-food products price, proxy measure for supermarket corn 

breakfast-food products, index of expected margins on competing shelf space products 
13. Wholesaler and retailer average margin for cornstarch products, consumer average dried 

corn products price, proxy measure for supermarket cornstarch shelf space, index of 
expected margins on competing shelf space products 

14. 	Wholesaler and retailer average margin for corn sugar products, consumer average dried 
corn products price, proxy measure for supermarket corn sugar shelf space, index of 
expected margins on competing she!f space products 

15. Wholesaler and retailer average margin for corn oil products, consumer average dried 
corn products price, proxy measure for supermarket corn oil shelf space, index of ex
pected margins on competing shelf space products 

16. Consumer average dried corn products price, prices of major substitutable commodities, 
consumer per-capita income, proxy measure for consumer taste, and level of dried corn 
products advertising 

17. 	Consumer average alcohol products price, prices of major substitutable commodities, 
consumer per-capita income, proxy measure for consumer taste, and level of alcohol 
products advertising 

18. 	Consumer average corn breakfast-products price, prices of major substitutable coon
modities, consumter per-capita income, proxy measure for consutmter taste, and level of 
corn breakfast products advertising 

19. 	Consumer average cornstarch products price, prices of major substitutable commodities, 
consumer per-capita ilncomte, proxy measure for consuiner taste, and level of cornstarch 
advertising 

20. Consumer average corn sugar products price, prices of major substitutable commodities, 
consumer per-capita income, proxy measure for consumer taste, and level of corn sugar 
advertising 

21. 	Consumer average corn oil price, prices of major substitutable commodities, consumer 
per-capita income. proxy measure for consumer taste, and level of corn oil advertising 

L'.Vertical PriceStructureand DistributionMargin Generation Block 
1. Generated from supply allocation and feed mantufactured demand relations appearing
 

in farm, assembler, and processor blocks along with coordinating meclanisiis
 
2. Generated from supply allocation and wet processor demiand relations appearing in
 

farm assembler and processor blocks along with coordinating mechanisms
 
3. 	 ;enerated from supply allocation and demand relations appearing in farm, assembler,
 

and processor blocks along with coordinating itechanismis
 

4. Generated from supply allocation and country elevator demand relations appeari g in 
farmi and assembler blocks along with coordinating mechanisms 

5. 	Generated from supply allocation and subtertiinal elevator de mand relations appearing 
in farm and assembler blocks along with coordinating ineclanisis 

6. 	Generated from supply allocation and terminal elevator demand relations appearing in 
farm and assembler blocks along wilI coordinating mechanisms 

7. Generated from feed manufacturer Supply allocation and demand relations inassembler 
and processing blocks along with cotirtinating meclianisims 

8. 	 (;enerated from wet processor supply allocation and deiiand relatiois appearing in
 

farm and assembler blocks along witi coo rdinating mechanisms
 

(continued) 



Table 6G-6 continued 

9. Generated from dry, alcohol, and breakfast-food processor supply allocation and demand relations in assembler and processing blocks along with coordinating mechanisms10. Generated from export supply allocation and demand relations appearing in assembler 
block along with coordinating mechanisms

11. Generated from industrial cornstarch allocation equations and demand relations appearing in processor and distributioiLluLck along with coordinating mechanisms12. Generated from consumer cornstarch allocation equations and demand relations appearing in processor and distribution block along with coordinating mechanisms13. 	Generated from industrial corn sugar allocation equations and demand relations appearing in processor and distribution block along with coordinating mechanisms14. Generated from c insumer corn sugar allocation equations and demand relations appearing in processor and distribution block along with coordinating mechanisms15. 	Generated from industrial corn oil allocation equations and demand relations appearingin processor and distribution block along with coordinating mechanisms16. Generated from consumer corn oil allocation equations and demand relations appearing
in processor and distribution block along with coordinating mechanisms17. Generated from wet livestock feed product supply allocation and demand relations

appearing in processor and distribution blocks along with coordinating mechanisms
18. Generated from dairy cattle feed supply allocation and demand relations appearing inthe processor and distribution blocks along with coordinating mechanisms19. 	Generated from beef cattle feed supply allocation and demand relations appearing inthe processor and distribution blocks along with coordinating mechanisms20. Generated from hog feed supply allocation and demand relations appearing in the
 
processor and distribution blocks along with coordinating mechanisms
21. Generated from broiler feed supply allocation and demand relations appearing in the processor and distribution blocks along with coordinating mechanisms22. Generated from poultry feed supply allocation and demand relations appearing in the
 processor and distribution blocks along with coordinating mechanisms
23. Generated from dry corn feed supply allocation and demand relations appearing in the 
processor and distribution blocks along with coordinating mechanisms24. Generated from alcohol feed supply allocation and denand relations appearing in the
 
processor and distribution blocks along with coordinating mechanisms
25. 	Generated from breakfast-food feed supply allocation and demand relations appearing
in the processor and distribution blocks along with coordinating mechanisms


26. Volume of dry corn products handled by wholesalers and retailers, wholesaler and retailer labor costs, expected rate of return on retailer-invested capital, average processor
level dried corn price, processor-level dry corn price risk
27. 	Volume of corn alcohol products handled by wholesalers and retailers, wholesaler and
retailer labor costs, expected rate of return on retailer-invested capital, average

processor-level corn alcohol price, processor-level corn alcohol price risk28. Volume of corn breakfast-food products handled by wholesalers and retailers, wholesaler and retailer labor costs, expected rate of return on retailer-invested capital, averageprocessor-level corn breakfast-food price, processor-level corn-breakfast food price risk29. Volume of cornstarch food products handled by wholesalers and retailers, wholesalerand retailer labor costs, expected rate of return on retailer-invested capital, averageprocessor-level cornstarch food price, processor-level ,rnstarch food price risk30. Volume of corn sugar food products handled by wh .- salers and retailers, wholesalerand retailer labor costs, expected rate of return on retailer-invested capital, averageprocessor-level corn sugar food price, processor-level corn sugar food price risk31. Volume of corn oil food products handled by wholesalers and retailers, wholesaler andretailer labor costs, expected rate of return on retailer-invested capital, average processor

level corn oil food price, processor-level corn sugar food price risk
32. Generated by adding numbers 23 and 26 of this block
33. Generated by addin, numbers 24 and 27 of' this block 
34. Generated by adding numers 25 and 28 of this block
35. Generated by adding numbers 12 and 29 of this block 
36. Generated by adding numbers 14 and 30 of' this block
37. Generated by adding numbers i6 and 31 of this block 
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acreage, and yield relationships across regions and farm sizes. The incorporation 

of these elements should provide a more accurate representation of the farm 

block and thus admit more realistic policy analysis. 

The supply-allocation of the farm, assembler, and processor blocks are weakly 

treated by current modeling formulations. The USDA Feedgrain-Livestock 

Model and the CARD Simulation Model treat this component in terms of broad 
then only in terms of simplecategories (feed versus food versus seed), and 

identities. This simplification reflects, in part, the overemphasis of these model

ing efforts on the farm production component. It is in the supply-allocation 

relations that the coordinating mechanisms have a major influence. Hence, if we 

desire to evaluate various institutional arrangements or proposed changes in them, 

the supply-allocation relations must be empiricized. Finally, in contrast to much 

of the previous and current modeling work, these relations are specified on a 

annual basis. This Srcification has the advantage ofquarterly rather than an 
allowing coordinating mechanisms and inventory-holding behavior to assume 

some importance in the model. 
Since the assembler, processor, and distributor components have been gener

ally neglected by previous and current modeling efforts, price-transfer or de

iand relations among various levels of the marketing chain for corn have also 

been neglected. The inclusion of these relations along with equations representing 

capital expansion decisions, inventory decisions, use of coordinating mecha

nisms, and the distribution of aggregate growth among various regions participat

ing in these components will allow our formulation to take explicit account of 

hurrin and managerial influences, which in the final analysis motivate the 
S .an. 

The interdependencies between the U.S. corn system and other commodity 

systems should also be recognized. These interdependencies are not included in 
Tables 6G-5 and 6G-6. lowever, the blocks can easily be combined with estab

lished livestock models. lere the previous modeling work of Rausser and Free

bairn (1973, 1975), the USDA (n.p.) representations for the livestock sector, 

and the CARD Simulation Model will prove useful. Still, these models require a 

bit of further work on specifying the alternatives available for feeding beef 
cattle. In particular, the allocation between fed and nonfed beef has not been 

properly specified. This failing is understandable, given the modelers' reliance on 

secondary data that reveal little fluctuation in feedgrain prices. 
The USDA Feedgrain-Livestock Model and the CARD Simulation Model will 

prove of some value in obtaining useful representations of U.S. food demand for 

corn. IHowever, to obtain an adequate representation of the demand for corn 
emanating from final consumer demand, their specifications should be disaggre

gated for such dry products as breakfast foods, corn meal, and grits: wet prod
ucts such as sugar, starches, oil and syrup: and alcohol and distilled spirits. The 

modeling efforts concerning the demand for these products has been indeed 
meager, and much remains to be done. 

The export submodel of the U.S. Feedgrain- Livestock Model and the 

Harvard-MIT Trade Model move us well in the direction of finding a reasonable 
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formulation of export demand for U.S. corn. Additional efforts should concen
trate on adapting 13reedhal and Abbott's work by specifying the influence ofother major exporting countries on U.S. corn trade. Moreover, tilerepresenta
tion of this comIponent should include :11 of tileinfluencing factors listed in
Table 6G-6. These factors should not be discarded arbitrarily because of data 
limitations and degrees-of-freedomn problens. 

Empirical Implementation. As Rausser (1973) points out, the availability of
secondary or published time-series data places awesome constraints oilthe con
struction of useful models. With this thought in mind, we must iesort to other 
sources of information to empiricize the model we have advanced. These other 
sources of intforniation include: (I ) a priori information (expert opinion, judg
ments. perceptions of participants within the system, and so fortlh): (2) cross
section data: and (3)primary or survey data. The first source of in formation
require, extensive consultation with systein participants. The second requires
judicious use of published inforitatioln pertaining to a particular time. And the
third source requires tire collection ol'additional data, especially informiation on 
storage capacity within various components of the system. The methods by
which these various sources of infonation can he combined with secondary
time-series data to estimate the tunknown parameters of tilemodel outlined in
Tables 6G-5 and 6(;-6 are detailed in .ohlnson and Rausser (1075). Such 
methods do exist, and canthey be etiployed to assess the desirability of new
information, particularly the henefits anid cost of collecting additional sample

data oil which to hase the comrstr-tctiol of useful ntodel formutlations. 2 3
 

IlIsome instances, of course, 
 it will he impossible to obtain data on a par
ticular variable or on its effects on other variables. Under these circumstances,

there are other techniques we can turn to it)
assist us in the construction of the

todel. These techniques have been referred to 
 in tile literature as "'errors in
variables" amd "unoubservable variable" estimation methods. Although these 
techniques have not been used widely in an empirical setting, they operaare 

tional and should prove useful ill
modeling components of tire I.S. corn system.

A further important issue in empirical iniplententation is that of structural
change. Previous modelers have had little success dealing with structural changes.
Prior to I972, tiley- were not even a crucial issue. lowever, given the vast 
changes that have occurred recently illthe corn corimnidity system, it is clear
that this issue can no longer he neglected. It tire systemmi changes, a good imodel 
ought to be able to chane with it. Fortunately, a umriber off estiniatirg tech
niques have recently heenladvanced to deal with such chlllges.24 They elltphlasize
tileneed folconstantly updating tile model representation anrd isinig additional
information to revise previously estimated parameters. The principal benefit of 
the approaches is improved statistical properties of tire par;ineter estimates and 
thus a inore accurate ard reliable basis for forecasting and policy analysis.

What resources are required to construct iodel wetie have outlined? What 

http:chlllges.24
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resources are needed to properly maintain and operate the model once it is con

structed? Table 6G-7 outlines an answer. First, with regard to construction, a 

critical mass is required to achieve a working model. Ani intelligent effort will 

involve: (I) a manager rather than a modelC in charge; (2) at least two experi

enced econometricians who are intimately familiar with the U.S. corn system: 

(3) two research assistants who have the equivalent of a master's degree in 

economics witlh a specialization in mathematical statistics; (4) clerical assistants 

who have some familiarity with the design of surveys, interviewing techniques, 

and( data collection and summarization: (5) a computer programmer and .i large

scale computer (i.e.. 113M 370): and (6) industry and other expert consuiltants. It 

isparticularly imtportant that a usCr be placed in the management role rather 

than one of the econometricians. A user-manager will offer greater assurance 

that the planning and decision goals in the model will be met and that the entire 

effort will reflect a sensitivity to the motivations and priorities of the user 

organization. The only other element of the model construction that may re

quire some explanation is the need for consultants. As prcviously noted, judg

mental information slould be incorporated into the model. 

The resource needs outlined in Table 6G-7 unader model maintenance and 

operation are advanced for the purpose of continually revising the model, 

expanding its scope, generaling its forecasts, and performing policy analysis. 

Possible Uses of Model Representation. Throughout the discussion we have 

been principally concerned with a model which could address the policy issues 

we have raised. We have viewed these policy issues froit the standpoint of the 

U.S. government's concern with international trade, foreign aid, inventory 

stocks, produtction controls, environmental quality controls, and antitrust 

activities. Our model is sufficiently comnpieltensive to evaluate tihe effect of 

Table 6G-7. Resources Needed to Implement Proposed Modeling Effort 

A.Model ConstructionResourcE s 
I. User-ianager (1/4 nan-year) 
2.Experienced econoniel rijins( It1.5nan-years)
 
.Research assistaInts (2 ainiw-yearis)
 

4. Clerical iSSlhW rce: datra survey pr partion, collection, and s ninarization 
5.('ompuir time and programnier 
6. tndusry and expert consitants 

II. ('o tinted .Intel ,llaittmoeeaol Olw'ration Resources 
I/8
I ser-niancr ( man-yearl 

2. t.ExperinCTed ecotolnctrician t1/4 inhn-year) 
3. Rsetarch assistant (1/2 man-year) 
4. Clerical assisl:nce: dtla survey ireparation, collection. and sunmarization 
5. Computer time and progranmner 
6. Industry and expert contSaLtiS 

Source: author's estinate. 
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various instruments that the government can use to effectuate changes in tlperformance of the system. The specific instruments that the model specificaticallows include export subsidies, export controls, concessional sales, impo
tariffs and quotas, governinen t purchases of corn and holding of inventoistocks, price supports, acreage diversions and allotnments, constraints on the u!of certain inputs which influence environmental quality (particularly the qualitof land and water), and the U.S. Justice Department's antitrust activities th',influence the concentration within various components of the system--especiall
in the trader, processor, and distributor components of the system.

To evaluate the desirability of theseusing policy instruments, one Iigllformally state an objective function as an integral component of the polic
analysis. Measuremients of input, mantufacturers' margins, farmer profits, assenbier margins, processor margins, distributor margins, and consuimer welfarshould be included in this objective function. And given the importance ostorage policies and the need for corn reserves to satisfy Multiple purposesmieasurenents of various LD('s' welfare should also be incorporated into thiobjective function. Such a measurement is needed to evaluate the impact ovarious foreign aid levels as well as to evaluate sales at less than world markeprices. In using the model for simulation experiments, various weightings acros!
those performance measptres can be em ployed to allow investigation of the iinpli
cations of alternative preferences for various groups.

Or, one might dispense with an explicit objective function and instead simplygenerate, for selected values of policy variables, the time paths of important
performance variables. Policymakers thencan compare the time paths or sce
narios resulting from certain policies %vilitheir objectives. 

Limitations of Model Use. Although modeling and quantit-ztive methodshave advanced considerably over lastthe few decades, there remain importantqualifications and cautions to keep in mfind inl applying these tools. Qualifica
tions associated with the model construction process of course,
are, concerned
with the frequently encountered problems ofautocorrelation, multicollinearity,
omitted variables, heteroscedasticity, aggregation biases, measurement errors, andthe like. These problems can be adequately handled by an experienced econo
metrician employing the nelhods we have outlined. 

There are. however, other more subtle problems that should be kept in mindin applying model representations for various purposes. Perhaps the most coinmon mistake in constructing Models is to fail to define at the outset how themodel will be used, who the decisionmakers are, what variables can be manipu
lated, and how these variables should be explicitly incorporated in the model.We often find that analysts construct a miodel of a system without taking intoaccount which variables the decisioninaker can control and how the model will 
be used for policy analysis. 

Other important caultions include the following: 
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1. 	The development and use of models supplement rather than supplant the 

usual decisionmaking processes. 

2. 	 Model construction should be recognized as an individualistic and people

dependent process. 

3. 	 Once the model begins to augment old thought patterns, a series of misuses 

often arises. One of the more prevalent misuses is using the model as a sub

stitute for sharp and logical thinking. Remember that results printed out by 

a computer are not necessarily "the truth." And even though many alterna

tives may have been tested with the model, do not rigidly adhere to the 

selected alternative simply because it has been rigorously tested. Instead, 

use tile model to test the implications of this alternative and other modifica

tions under altered conditions. Finally, models are not for justifying actions; 

they explore the implications of alternatives. Unfortunately, planning is an 

advocacy process in many organizations. 

4. 	Develop and maintain the necessary expertise to manage and update the 

model. Too often models are allowed to become outdated and their credita

bility and usefulness deteriorate. 

5. 	Develop scaled-down versions of the model for quick calculations. Don't 

spend time with the fully elaborated model unnecessarily. 

6. 	 To achieve tile most effective use of the model, construct it within the user's 

organization. If it is somewhere else, communication, mutual understanding, 

and control of the model may be lost. 

7. 	 The roles of various participants in the model's construction and use should 

be defined clearly at the outset. Too often, team members direct their efforts 

every which-way. 

8. 	 A manager rather than a modeler should be placed in charge of model con

struction and use. N'umerous studies have stated strongly that senior manage

ment's abdication of its responsibilities to technicians is one of the prime 

reasons that private companies and public agencies have not realized the true 

potential of model representations. 

9. 	Make allowances within the model specifications for judgmental inputs. As 

noted above, such inputs are crucial for a truly useful representation. More

over, successful modeling efforts often allow users to see the intermediate 

results, to modify results prior to the next stage, and to intervene in model 

use. 

Many studies have found that user involvement in model construction is 

widely neglected, and that neglect is costly.2" Users clearly can play an impor

tant role in the determination of construction objectives. Moreover, analysts are 

well advised to pay attention to user perceptions of the system. After all, people 

tend to trust and use something they have had some hand in developing. Finally, 

involving users during model development enhances their understanding and 

decreases the training they require to use tile model. Other recommendations: 
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express inputs and outputs in familiar and easily comprehensible terms; selec 
a manager and econometricians who have common experiences and can corn 
municate; allow model construction and data collection to proceed simultane 
ously; continually verify and debug the model to assure that tie model satisfie! 
its purpose; and establish an on-going user validation. 

Concluding Remarks, and Implications for a 
Complete World Corn Model 
The considerations faced in constructing a model for tile U.S. corn system are 

much the same as those for models for other nations and regions. The qualitative
dimensions of the input, producer, assembler, processor, distributor, and con
sumer components of corn systems within various countries are much the same 
as those within the United States. The quantitative dimensions. however, are 
quite different. National standardsfood policies, c f living, transportation and 
inventory facilities, assembly and distributional networks, weather conditions, 
market mechanisms that provide price information, the availability of various 
inputs, management capability, and foreign exchange capacities differ substan
tially among various countries. Hence, a good model of the world corn system
requires a substantial expansion of the export submodel discussed here. Export 
components for each country will have to be added to a working model of the 
U.S. 	system.
 

Tile concentration of corn within
production a few countries facilitates the 
development of a world model. Most efforts should be devoted to modeling
these countries' systems along with the processor-distributor-consumer compo
nents of major importing countries. Proper identification of the input, producer,
assembler, and distributor components will be crucial-especially for LDCs,
whose system components will differ rather substantially from those of the 
U.S. system. 

To illustrate the above differences in the context of the model specified early
in this appendix, briefly consider tile producer component along with the supply
allocation equations. For LD_ it is imperative that the producer component be 
disaggregated into a least two subcomponents: one associated with subsistence 
or traditional production and tile other associated with modern or market
oriented production. In addition, one needs quantitative representations of the 
transition from traditional to modern production. This transition is influenced 
by such factors as the coordinating mechanisms and government research and 
extension activities that have a direct bearing on productivity, technical progress,
education, and managerial performance. By separating these aspects of tile pro
ducer component, one may investigite the distributional effects of various gov
ernment policies, especially input and output price subsidies and taxes. 

The supply allocation component obviously differs from that of tile U.S. 
model that would be advanced for LDCs. Because LDC producers hold corn on 
farms for human consumption, a model has to represent the consumption needs 
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of participants within the subsistence stibcomponent. Thlis is no simple task: it 

requires a great deal of primary data and expert opinion. Ill modeling other 

components of LDC corn systems, potential bottlenecks must be recognized ill 

the quantitative formulation for the assembler, processor, and distributor coin

ponenits.I lere tile influence of coordinating lechanisns becomes crucial, par

ticularly the ,ueans by which they can be deployed to eliminate or reduce such 

bottlenecks. Finally, in the consumer component, much more emphasis will have 

to be given to nutritional requirements and distribuitional effects thall is neces

sary for tile U.S. model. The modei designer might do this by dividing tile con

suner component by income and nutritional levels. 

The empirical imfplementation of the model specified, with the qualifications 

noted above, requires far more ingenuity for LI)Cs than for the United States. 

If research investigators rely solely on secondary lata sources, the imuplemienta

tiomi of such a model is clearly impossible. To construct useful decision models 

for LDCs, heavy doses of a priori intolrmatiotn cross-section data, and additional 

primary data will be required. Our framework for empirically implenenting a 

model also leads to questions regarding the proper data base, particularly the or

ganization and resources devoted to data-collection agencies. Policies of LDC 

governments ill this area have been niotoriously deficient. Empirical implementa

tion of tile model advanced here would define these deficiencies ani provide a 

formal basis for evaluating tile costs and benefits of alleviating them. 

Ill addition to the uses of' the model uoted above, there are a number of'other 

potential policy applications of a world corn lnodel. For ptirposes of exposition, 

these potential applications can be divided into three categories: national, 

regional, and global. The natioml applicatioms are much the same as those dis

cussed for the U.S. system. Of course, the emphases of L.DCs will differ from 

those of the Uitited States. The relation between nutrtional levels aind economiic 

welfare aspects of different trade, production. pricig. and distributional policies 

are far more imfportat ill LI)Cs than ill the Utnite( States. Moreover, the affects 

on risk, returns, and margins resulting from changing the price structure of farti 

block productioi inputs is perhaps also of mor11le itportalIce ill LDCs. Educa

tional, extension, and research policies are also of munch greater relative impor

tatice in LI)Cs dtILe to tile dichotom\y between sblsistence anld modern subcont

potents of thC farm productiol cottiponent. Fimially- time effects of food aid on 

both consunmer nutritiomal levels :amd respolses of farmllers in both subsistence 

and tlldi(lert stbcomnpote ts rellitires mome precise mlOdellitIg etrts. especially 

itl properly tlelileatimge the incentive effects o1 'od Aid atId go,rMmmetmtntl .e

serve policies 

Oil a regiom:m basis it is diftictit to isolate a lecisitm-makimtg trit which will 

have aty direct infltence on the pertnoiatice of' the comrn parsysteimm within :mamy 

ticular country. Nevertheless, a ntunler of institutes aid networks exist which 

could utilize nmodCls constructed for individual countries within their region to 

motnitor the inlpact of structnral shifts, weather condlitiomIs, along with produc
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tion levels of major exporting countries outside their region. For example, the 
institute and network framework suggested by this study would be a reasonable 
place to locate individual country models comprising Southeast Asia. The 
institute could he charged with the responsibility of revising and updating
individual country models on a periodic basis: evaluating the impact of current 
conditions in othei countries' corn systems of tile world on Southeast Asia: 
monitoring weather conditions and their possible impacts via sitnulatint, the corn 
system model for Southeast Asia: formulating long-run tforecasts given particular
policy scenarios: and publishing the results of utilizing the model in a popular
form which would be readily available to public decisiom-makers and all other 
participants within the corn systems of Southeast Asian countries. 

It is also difflcnlt to isolate a world decisionmaking agency that has some 
direct influence on the world corn system. I lowever, it is clear that organizations
such as FAO and tie World Hank can use a complete world model in mmuch the 
same fashion as time institute in Southeast Asia. They can emplo' the model to 
examine the effects of individual country trade. foreign aid. and the credit 
policies of developed countries vis-i-vis developing comtlities. They can simulate 
the possible long-run consequences of various trade distortions it LI)Cs' food 
availability ilicluding not only tariffs and quotas but also trade preference
schemes and concessional sale policies by tile United States. A comprehensive
model will also allow a more precise evaluatiol of World Bank credit policies.
Furthermore, tihe quantitative measurement of time effectiveness of tood aid,
trade, and credit policies will allow examination of time price respotmsieness otf 
farmers and tie reallocatiom ot domestic resources resultinmg from demand shifts 
within LDCs. 

One final point of inportance. Ihen i' a complete world corn model is never 
used for policy purposes, it itight still be otf substantial value. Attemnpts to conl
struct such a model improve perceptoits of' the dynlamic evolutiot of cotlipo
nenlt inturactims, country inteiactio s, the interactions of cornt systellis with 
other cotmtimodity svstems. and the feedback effects of policy decisions. The 
mathemnatical aspects of cotistruction force the people involved to be consistent 
in their perceptions and to evaluate whether their perceptions are based Otil fall
tasy or fact. 

NOTES 

I. Recent research has shown that very large savings can be obtained iil grain 
use by suhstit uting silage for corni. 

2. The model advanced to deternmine the optimial storage rules was a straight
forward application of Iellinan's ( I90 1) dynamic prograiming procedtres.

3. Available data prior to tile (mslatso study (except for years in which 
acreage allotments were in eftect) show clearly that the imalJor variation in year
to-year otpll)t is d e to variations ill yields. 

4. This investigation ollowet rather closely the raiimework advalnced by 
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Houck and Subotnik (1969) to analyze the influence of governmental programs 
on soybean acreage response. 

5. These relative effects should be interpreted with caution, since the effec
tive price-support values are considerably greater than the effective diversion rate 
values. In fact, the total influence on corn acreage of PFexceeds that of DP. 

6. This measurement pertains to the 1969 calendar year. 
7. The work by Foote, Klein, and Clough (1952) and Meinken (1953) is 

closely related to the two 1953 publications by Foote. 
8. It is not clear from Ray and Hleady's presentation what the actual data 

base is for the constructed model. They simply state that "time series data for 
many of the commodity resource demand variables are not published. The 
commodity input series were developed from cost and return input-output 
studies, published and unpublished data from the U.S. Department of Agricul
ture, discussions with officials with the USDA's farm economics division and the 
national trends of the aggregate input series." Of course, published data for the 
remaining variables included in the model are readily available from secondary 
sources. It is likely t', Lthe data cover the postwar period up until about 1969. 

9. These authors use the same categorization of variables employed by 
Tyner and Tweeten (1965). That is, for each commodity submodel they have a 
preinput component providing estimates of feedgrain acreage, commodity 

stocks, machinery stocks, and stocks of physical assets needed in the input 
component, which estimates current-year input levels. These latter levels are then 
fed into the final component to determine the supply of various commodities. 

10. A number of commercial interests are also constructing large-scale econo
metric models of the U.S. agricultural sector that include corn as one of their 
commodity systems. The first of these models to be completed has been devel
oped by Chase Econometric Associates, Inc. It includes ten major commodity 
systems and is based largely upon the earlier model constructed by Evans (1967). 
This model is described in Harvard Business School case No. 4-576-197, copy
right 1976. The second commercial model, covering twenty-seven commodities, 
was constructed by Data Resources, Inc. This model is currently on-line and 
generating forecasts. It, too, is described by a Harvard Business School case, 
numbered 4-576-117, copyright 1976. A final commercial model is in the early 
stages of its development by Wharton Econometrics Group. 

11. Food and Agricultural Organization, "Agricultural Commodities-Projec
tion for 1975 and 1985," 1967. 

12. USDA, "Tile World Food Situation and Prospects to !985," 1974. 
13. A further criticism of the USDA approach is that the department does 

not report the model on which its projections are based. It is impossible for 
other research investigators to evaluate the model or to examine the accuracy of 
their results by duplicating the projections and forecasts reported by the USDA. 

14. These countries accounted for almost all U.S. corn exports until the mid
sixties and in recent years they have accounted for about 70 percent of exports. 

15. Dummy variables are incorporated to reflect the formation of agricultural 
policy for the EEC; for the Soviet Union, a policy of "tightening their belts" 
during production shortfalls since the early 1960s; for Argentina, a currency 

collapse in 1958; for India, the famine years of the 1960s; and for Indonesia, 

the period aftei the fall of Sukarno when a new government came into power. 
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16. In other words, supply relations will not exist for countries that behaveprice setters an(d that charge different monopoly rents 
as 

over the period used as a 
basis for estimation. 

17. The doubling of I'.is justified on the grounds that for the EEC feedgraintrade, the domestic and international markets are reasonably closely connected.
This connection is reflected by the 1p measure )f0.57, which suggests that 57percent of all production shortfalls withir, the FEC are covered by trade.

18.1Recall that the USDA formilaticn assumes that the entire market ex
tends into the international market. 

19. Abbott also goes on to petform a policy analysis in the context of theestimated trade eq uations. Presently this analysis is only p relim itia ry.20. Given world variability in cereal prod uction and a price elasticity of -0.2,
the probability of positive optimal carryover in 1975 is essentially nil. Ilowcver,
with the price elasticity ot -0.1 and with growing variability over time, there is a0.82 probability of' no carryover and a probability of 0.95 that the optimal 
carryover will be ten million tons or less.
 

2!. The authors ref'r 
to these policies as "maximutim efficiency future policies." These policies include: a change in farm structure to a larger, inore effi
cient farni size: increases in research expenditures to increase crop yields 15 
percent above trend projections; and elitnination of production controls to allowgreater efficiency in the geogral,hic location of crop production. They also assu me a price-suppiort programi will be im plemen ted by the government to ;hcourage the adoption of new tecmnology and to prevenmt severe declines in farn
prices and incomes. Governniental purchases ire presuLed to be em ployed toprevent farm prices from falling below ininiiurn levels of SI.20 per bushel forwheat, S0.)0 per bushel for feedgrains, and $0.18 per pound for cotton.

22. Note that the major list of endogenous and explanatory variables does not
include explicit reference to the endogenous variables listed 
 for the livestocksector. The reason for not including these variables, as sltbseqCently pointeLd out,
is that once the inodcl in Tables 6(;-5 
.ind 6(;-6 is constructed, it can be coibined with a sliglit!y altered version of sonie of the existing U.S. livestock sector

iodels. Ilence, we 
will not make a major effort to constrUct relations explaining

the dynamics of the U.S. livestock sector.
 

23. These methods are based on the adaptive or dual control techniqtes already discussed. They rely on the specific dimensions of model purpose, learning,and the sequenti I design of experinents. They fornalize tie purchasing ofinforrmation and [ime learning of probabilities, and they recognize that the accumulation of inf) rmation or empirical knowledge ought to be treated in an"active" rather than a "'passive" fashion. In essence, this approach examinesissues of inforniation, revision, and additional data colLtction within a strategicresearch and development framework. Philosophically, the approach recognizes
that the unobservable of today may well become observable tomorrow. 

24. For discussion of these techniques, see Rausser, "Structural Changes,Nonstationary Parameters, and Approaches for Updating Quantitative Models,"
1975. For an application, see Freebairn and Rausser (1974).

25. See, for examiple, McKinsey and Company, Inc., "Unlocking the Com
puter's Potential," New York, 1968. 
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