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PREFACE

This publicatisn is concerned with the recent performance of agricul-
ture in the economy of 26 newly developing nations. It reports major
findings in the first, or comparative phasce of a research project entitled
"Factors Agsociated With Differences and Changes in Agricultural Production
in Cnderdeveloped Countries.' This research is being conducted by the
Econoric Research Servicc_{ERS) for the Agency for International Development
under a participating ageucy agreement e¢ncerved into in Merch 1962. The Food
and Agriculture Organization of the United Naticns {PAO: has cooperated in
the study under an ERS-FAO contract extending from June 1962 to December 1964,
whereby FAO has collected, compiled and provided ERS information frem member
countries, including several kinds of information not heretofore readily
available.

This repourt is subject to the limitations in quantity and quality of
statistics that characterize most underdeveloped countries. At the same
time, however, it presents improvements in avallable statistics in several
important areas. Time and other resource limitations have made it necessary to
leave to other studies treatment of several importani aspects of the agricul-

tural development problem. The same factors have also made it necessary in
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this phase to rely heavily upon sggregative national statistics and to depend
mainly on inter-country comparisons or a cross-sectional approach for given
time periods for determining most of the relationships indicated in this
report.

Because each of the study countries is unique in many of its important
features, ideally the factors influencing agricultural development aced to be
examined within a time or development framework Zor each country separately.
For only in this way is it possible to examine any ane factor as part of the
larger system or complex of often closely interrelated factors, which complex
or environment coanditions the influence of eachk and every factor upon a coun-
try's agricultvral develspment. TFor this reason, as well as because of data
limitations, several 2f the relationships indicated in this study should be
taken as conditional, subject to fuvrther investigation in the light of actual
development experiences which qualify as evidence on them. Such further
investigation 1s being conducted within ecach of a small number of carefully
selected countyries as part of the second major phase of ERS-AID productivity
studies, with such studies already in progress in Greece, Taiwan and M:xico.

This research project has oveen centered in the Economic Development
Branch, Development and Trade Analysis Division, ERS, under R.P. Christensen
as Branch Chief until his appointment as Deputy Division Director in November,
1963, and since then under his successor, Wade Gregory. William E. Hendrix
has served as technicsl leader of the project, responsible for developing
worl plans, major staff assignments on the project, directing work activities,
and editing the varicus chapters of this publication subject to general review
policies of ERS and to those set forth in the ERS-AID Participating Agency

Agreemeni for this research.
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Data on crop areas and output used in this publication have been dev-
elopad specifically for this project by the Regional Analysis Division, ERS,
under the technical direction of Charles A. Glbbons. '‘his publication has
been written by William E. Hendrix, Clarence A. Moore, Donald Steward,
Haroid T. Yee, Dwight Gadsby, Jiryis Oweis, Steven A. Breth, David Nicholls
and Jane Turus, with the contribution of each of these persons identified iu
body of the report. Major contrilbutions in obtaining reference sources from
many differenc agencies and in statistical work have been made by Margarite
Settle and Helen Clifton.

At all stages in this study, ERS personnel have drawn heavily upon
Dr. Frank V. Parker aud Dr. Erven J. Long, Deputy Director and Director,
respectively, Agricultural Service, Technical Cooperation and Research, AlD,
for counsel aud information. Valuable assistance in developing study plans,
choosing study countries, and planning country visits for research personnel
have also been provided by members of an AID Advisory Committec initially
consisting of Frank W. Parker, Chairman, C.L. Orrben, Monroe McCouwn, W.S.
Middough, Lyle Peterson and Allen H. Strout. In addition, an ERS technical
Advisory Committee has been especially helpful to ERS personnel on varlous
technical plhiases of the study. This committee hLas been composed of the
folloving:

Dr. Sherman E. Johnson, Chsirman. Deputy Administrator, Economic
Research Service, U.S5. Department of Agriculture.

Dr. Max Millikan, Director, Economic Development Center, Massachusetts
Institute »f Technology.

Dr. Kenmeth L. Turk, Director of International Agricultural Development,
Center for International Studies, Cornell University.
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Dr. Gustav Ranis, Associate Director, Economic Grawth Center, Yale
University.

Dr. William . Lockwsod, Woodrow Wilsan School of Public and Inter-
national Affalrs, Princeton University.

Dr. Sherwood 0. Berg. Dean of Agriculture, University of Minnesota,
Dr. E. T. York, Provost for Agriculture, University of Florida.

Dr. Jshn Provinse, retired, formerly sociologist and cultural
anthropoalogist with Council on Economic & Cultural Affairs.

Dr. Frank Parker, Depury Director, Agricultural Scrvice, Office of
Human Resources & Social Developmeni, AID.

Members of this committee have functioned in purely an advisory role and
are in no way responsible for any weaknesses in this publicatioan.

Valuable agssistance and enccurageument on the study have algo been pro-
vided by many people in the Department of Agriculture besides those already
nzmed, including especially, Willard W. Cochirane, formerly Directox, Agricul-
tural Economics; Nathan M. Koffsky, Administrator, Economic Research Service;
Matthew Drosdoff, Admlnistrator and Gerald E. Tichenor, Deputy Administratox,
Internatiosnal Agriculiural Development Service; and Wilhelm Anderson, Director,
and Quentin M. West, Deputy Director, Regional Analysis Division, ERS.

Finally, special mention should be made of the contributions by Raymond
P. Christensen in developing the participating agency agreement under which
this research has been conducted, in stafflng the project, and in advising on
work plans and early organization of the study and by Kemneth H. Bachman,
Director, Development and Trade Analysis Division, ERS, who in effect has
been an active participant in this project from its inception, frequently
consulting with the project staff, providing counsel on meny facets of the

study.
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Chapter 1.--GENERAL OVERVIEW OF STUDY ¥

Objectives, Scope and Methods of Study

The main objectives of the research reported on here are (1) to measure
levels and changes since 1948 in agricultural output and productivity in less
developed countries representing major underdeveloped regious of the world,
and (2) to identify and assess roles of the major natural. techmological,
econonic, social and institutional factors associated with differences in
these performance patterus.

The report is based mainly upon information compiled for 26 countries
selected to represent major low-income regions of the world but selected with
a view to the availability of relevant information. This information has been
developed mainly from secondary sources including published materials, unpub-
lished reports, and working files of cooperating national and international
agencieg. Supplementary information has been obtained through brief visits
by study personnel to several of the study countries and through interviews in
the United States with persons well informed on the stuedy countries.

The 26 study countries include Argentina, Brazil, Chile, Cclombia, Costa
Rica, Mexico and Venezuela in Latin America; Nigeria and Tanganyika in Central
Africa; the United Arab Republic (Egypti, Sudan and Tunisia in North Africa;
Jordan, Israel, Greece, Turkey, Jran, Pakistan and India in the Near East and
South Asia; Thailand, the Philippines, Taeiwan and Japan in the Far East; and
Yugoslavia, Poland and Spain in Central and Western Europe. These 26 coun-

tries represent an apprecilable part of the total progrsm responsibilities of

* Prepared by William E, Hendrix.
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the Agency for International Development. They now represcent approximately 75
percent of the total population, 73 percent of the gross national product, and

73 percent of the AID budget in all AID-assisted countries.

Some General Attributes of the Study Countries

The 26 study countries exhibit large differences in their natural features,
historical backgrounds, demographic and cultural features, institutions, and
levels and patterns of agricultural and general economic development.

Twelve of the 26 countries 1lie wholly, or in large part, between the lati-
tudeés of 30 degreee north and 30 degrees south of the equator, 12 lie beyond
these tropical and semi-tropical ranges, and the land arca of two fs about
equally divided between these major climatic zones {figure 1), Six of the
countries lie in mainly semi-arid and desert regions. Mosi of the others have
considerable rainfall, although a few have semi-arid and desert areas,

Ten of the 26 countries are European or have large populations of European
descent. 1In their history, several date back Into antiquity and some have made
large contribution to the development of civilization including contributions
to literature, art, mathematics, government, and religious and philosophical
thought. Others have but a short history as a nation and have not yet made
great contributions to art, literature, science and government. Three of the
world's four major racial groups and each of several of the world's major
religions are dominant in one or more of the study countries.

In their governmental systems, the countries range from democratic and
semi~democratic forms to authoritarian systems. Several have long been under

colonial rule and several have been independent nations for a century or more.
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In their levels of economic development, most of chese countvics ile ia
the lower half of the world's distribution according to most measures of eco-
nomic development . Six of the countries, Tanganyiika Pakistan, Svdan, india,
Thailand and Taiwan, still have a per capita gross domesiic value of production
fn B. 5. dollers of less than $100. Eighc of the countries had a per capita
gross domestic product of $300 or more (figure 1). These are Argentina, Chile,
Venezuela, Mexico, Spain, Poland, israsl and Japan. Of these countries, Isrvael,
Venszuela and Japan have exhibired in recent years very rapid growth in their
general economy. Venezuela's growth is based largely upon its mineral resources.
The economy of the other three countries, especiclly of Argentina and Chile, has
been relatively stagnaut for two to three decades. Japan has boecome a wmodern
industrial naticn exhibiting a long sustained and a high rate of generai eco-
nomic growth.

Agriculture is the major occupation of more than half of the total labor
force in 16 of the 26 countries and of more than three-fourths of the labor
force in 7 countries (Chapter 6, table 40). It accounts for less then a pro-
portisnate share of the nationsl income as a result of farm-nonfarm disparities
in per capite incomes. Even so, agriculture is the wost Important industry in
all of the stndy countries and accoun:s for more than a third of the gross

national (or domestic) product in 19 of the 26 countries.

Why Improving Agriculture is Needed

The study countries, along with underdeveloped countries generally need to
increase their sgricultural output and productivity for one or more of the
following reasons:

(1) To correct existing food deficitasg
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{2) To meet the food and fiber needs of their growing population;

{(3) To meet their own expanding per capita demand for foods and fibers
resulting from risiug per capita incomes associated in large part
with increasing importance of their urban and industrial sectors;

(4) To provide a source of savings out of which to finance general eco-
nomi< development, including improvements in agriculture; and

(5) To provide a source of forecign exchange carning with which to finance
inports of needed consumption and production goods that they have to

buy in foreign markets.

Much has been done during the past decade toward closing the gap between
world food needs and food consumption. Even so, food consumption levels, based
upon daily per capita intake of calories without reference to qualitative con-
siderations are below desirable levels in 11 of the 26 study countries, These
11 countries are Colombia, Sudan, Tunisia, Egypt, Tanganyika, Iran, Jordan,
India, Pakistan, the Philippines and Thailand {table 1}. Moreover, because
food supplies are unevenly distributed, most of the other countries have large
population groups which suffer from both under-nutrition and malnutrition.

These food deficits are of large magnitude. For example, if present food
aspplies of India were distributed as f£far as they would go at the rate of 2,300
cylocies per person per day, 48 million people out of that country's population
of 480 million people would be left totally without food. 1f these same food
supplies ware distributed at the Ui, S. consumption rate of 3,190 calories per
person per day, India's food supplies would run out while yet 153 million of

ite people were left without food,
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Table 1l.--Food consumption per person per day and food consump~
tion deficits, study countries 1959 - 1951

Food congumption : Food consumption

Country : per person S deficit per
per day M person _per day
Calories Calories
Latin America H
Argenting c.ccouv.. ol 3,220 0
Brazil .c.uecava vewal 2,710 0
Chile -:u..0vvvno000at 2,610 0
Colombia ....00000..¢ 2,280 220
Costa Rica ,...c0... H 2,520 0
Mexico . veouvcne el 2,580 0
Venezuela ....i0vc008 2,330 170
Africa H
Nigeria ...c.evavnuot 2,450 0
Sudan ..eeocnencues 0¥ 2,160 186
Tanganyika .csnaeaso? 2,440 20
Tunisla coecoveoseoce? 1,900 450
Europe :
Greece .o..vouwsaoseaul 2,960 0
Poland .u.vncinecweol 3,100 0
Spain ..ovvnhonvaaat 2,740 0
Yugoslavic ..ovanoaat 2,900 0
Near East & So. Asia
Egypt (VAR .ou.voese 2,300 200
Indig .onnwscncon cout 2,060 240
Iran o.0eievoca. v oaal 2,120 330
Israel ......conunssz 2,840 0
Jordan ....... denee ot 2,200 250
Pakistan ....ovovas-t 2,120 180
Turkey ... cverioonses 2,590 0
Far East g
Japan ..c.ovsnsa00008 2,360 0
Philippines ...... I 2,000 350
Talwan ...... camacvald 2,440 0
Thailand .....c0000a2 2,120 230
United States ...c.n0at 3,190 0
Netherlands ...0cno0coat 3,000 0

-

Source: The World Food Budget, 1970, Foreign Agricul-
tural Economic Report No. 19, ERS, USDA, October 1964.
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“le food requirements anceded to close such food gap are increasinyg as a
result of population growth (vable 2, column l:. Several of the study countries
will, at present growth rates, double the size of their population In less thsan
25 years and most of the othcrs in less than 35 years. If they succeed merely
in increasing food production at rates equal to their popueiation growth vates,
these countries will have doubled the number of their buougry people in 25 to
35 years, aasuwming uo chouge In their impori-expost rvering it is unlikely, how-
ever, that the long-run veducticn of world Lwcgev csn oo nchicved by increasing
agriculrural cutput aloae. Rather, the Malthusian specirve of populaticn growth
outruaning gyowth in the weans of foofi production is o very veal problem already
facing many of the vorld's less developed counteies a: their vresent vates of
population growth., Within a century, world popnlatiou of 3 billion neople would
increase to 23 biillion at an snnual compound rate of prowth of 2 percent a yeox
and vo 36 billion at a vate of 2.3 percenr a yesr. Had population been multd-
plying at 1 peccent a year for the 5000 years of human kistory, the world would
have a population today of several billiong of pzople {or every squace footb of
the carth's land surface. Histovically, war, fanine and diseuse havo been the
principal checks keeping population ian balance with the earth’s capacity to sup-
port it. While the problem lies outside the scope of thic study, ir is worth
noting that development of wore humane ways of maintaining a tolerzble balance
between populiction and means of liveiihood is one of the most prassing needs of
the human race today.

Population growth the world over is now associated with increases in per-
centage of total population living in urban centers. Hence with the passage of

time, each agricultural worker has to produce foods and fibers for an increasing


http:to].erpu.le
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Table 2.--Annual ratz of change in demest:c food demand, 26 study countries, 1650-1960
f . )
. Annual ° Annual ‘Coefficient Annual , Percentage of
Region : L, : . T fotel -annual demand
and _populatlonflncrease . of income ’increase annual @  increase
growth ° in per  elasticity ' in food :
country ; . : : demand :accounted for
rate  capita ° of demand ' demand S .
1/ *income 2/° 3/ ' per capita,mcreagesuby population
2 2 = : - :' growth
. (1L (25 {30 (45 155 (6}
. Percent Percent Pexrcent Percent Percent Percent
Latin America
Argentina ....: 1.7 -0.1 0.17 -0,02 1.68 101
Brazil ...... vt 3.1 2.6 0.51 1.33 4.43 70
Chile ...... bt 2.5 0.9 0.61 0.55 3.05 82
Colombia .....: 2.2 2.3 0.55 1.26 3.46 64
Costa Rica ...: 2.3 3.7 0.60 2,22 4.52 51
Mexfico ...... ot 3.1 1.9 0.58 1.10 4.20 74
Venezuela ....: 4.0 3.6 0.61 2.20 6.20 65
Africa
Nigeria ...... 3 3.7 1.9 0. 64 1.22 4.92 75
Sudan ....co.: 3.4 0.8 0.64 0.51 3.91 87
Tanganyika ...: 1.8 1.1 0.64 0.70 2.50 72
Tunisia ......3 1.8 1.7 0.65 1.10 2.90 62
Europe
Greece ..... ) 1.0 4.7 0.49 2.30 3.30 30
Poland .......: 1.8 6.0 0.55 3.30 5.10 35
Spain ....... ob 0.8 3.9 0.56 2.18 2.98 27
Yugoslavia ...: 1.1 8.9 0.59 5.25 6.35 17
Near East &
South Asia
Egypt ....vnen : 2.4 2.5 0.65 1.62 4.02 60
India ........: 2.0 1.7 0.80 1.36 3.36 60
lran c.....0008 2.2 0.05 0.79 0.04 2.24 93
Israel .......: 5.2 2.5 0.55 1.38 6.58 79
Jordan ....... s 2.6 1.7 0.85 1.10 3.70 70
Pakistan .....: 2.2 0.3 0.80 0.24 2.44 90
Turkey .......: 2.9 3.2 0,49 .57 4.47 65
Far East 2
Japan ....... o2 1.2 7.6 0.58 4.41 5.61 21
Philippines ..: 3.2 1.7 0.75 1.28 4.48 71
Taiwan ... .3 3.4 3.7 0.63 2.33 5.73 59
3.2 2.4 0.72 193 4.93 65

Thailand .....:

1/ From U.N. Compondium of Social Statistics. 1963, Series K, No. 2, Table 1 pp. 22-30,
except for Israel, which is frow Y. Mundlak, Long-Term Projections of Supply and Demand
for Agricultursl Products in Israel, p. 203, Falk Project for Economic Research in
Israel, Jeruslem, May 1964,

’ 2/ 1bid, pp. 566-568.
3/ Agricultural Commogities Projections for 1970, FAO, Rome, Italy, 1963.
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number of people. Moreover, rising per capita incomes, especially in urban
areas, is increasing per capita demand for food in most of the world's less
developed countries. Hence, for the first time in its history, India, as one
example, is now plagued with serious food shortages rooted not in crop failures
and declining per capita food output but ia the increasing capacitv of its
people to huy the food they need.

Long continuing fallurc by predominantly agrarian countries te neet
increased food demand arising from increasing fncomes as well as from popu-
lation growth must inevitably balance itself out in curtailment of their general
economic growth. These results can come about (&) through curtailment of their
exports, now composed mainly of agricultural products, (b) through diversion of
an increasing part of their foreign exchange earnings from imports of needed
capital goods to import of fsod more badly needed to feed their growing popu-
lation, and (c) through the effects of increasing food prices upon labor costs
in industry and size of income available for buying nonfarm goods and services.

At their present population and incomc growth rates the demand for food in
most (16) of the study countries is increasing at annual compound rates of 4 to
6 percent a yeair (table 2). Much the larger part of these incresses in needs
for increased output results from populstion growth (table 2, column 6}, Excep-
tions to the needs for these high rates of increase in agriculturs! output
include the European countries and Japan which have reached a stage in their
development wheie they can buy much of the food they consume with foreign
exchange earned by exporting industrial product3. Meeting these increased

needs by food imports purchased out of carnings from industrial exportrs is an
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alternative opep to economically advanced countries but not one open to under-

developed, predominantly agrarian countries.

Recent Trends in Agricultural Output

To appraise agriculture's recent contributions to the above development
needs, as well as to serve other purposes of this study, an attemnt has been
made to develop indices of agricultural production in the 26 study countries
based upon a wore comprehensive coverage of commodities and employing more uni-
form metheds from country to country than has been done in previously published
indices of agricultural production. Such indices based upon changes in crop
production are shown in tzble 3.

Jt would be desirable to have indices reflecting change in the production of
livestock and livestock products as well as crops. Devclopment of such indices
has not been practicable within limits of the resources available for this study,
however, because of (1) the poor quality of available estimates of livestock and
livestock products produced in most underdeveloped countries, and, (2) the
difficulties, with available statistics, of making adjustments needed to take
account of feed grain imperts and, within countries, of feed grain transfers from
the crop to the livestock economy. 1/ 1In most of the study countries, however,
livestock and livestock products account for relatively small parts of total
agricultural production. Exceptions include Argentina, Chile, Poland, Yugoslavia,
Grezce and possibly Japan: Livestock has become increasingly important in recent
years in Japan. This increase, however, is based upon large feed grain imports,

hence does unot represent s net addition to Japan's agricultural production. To

1/ Work is now underway to calculate livestock indices for several of these
countries.



.rable 3.--Total crop production:

Index numbers for selected countries. 1948-63 (1957-59=100) 1/

Country and Region 1948° 1949° 1950° 1951° 1952° 1953° 1954° 1955° 1956° 1957° 1958° 1959° 1960° 1961° 1962° 1963
Latin America :
Argentina -.ee.eoc.c: 81 75 72 64 87 88 92 80 99 88 107 105 93 105 103 113
Brazil oseevvven...: 68 68 74 73 73 77 81 87 82 3 96 111 107 117 114  NA
Chile 2/ +vevesevea: 80 77 69 73 76 83 83 90 90 87 105 99 102 103 100 10S
Colombia +.ocovcesn: 78 88 79 82 96 93 97 93 88 87 102 110 115 109 117 NA
Costa RICA vvvceo.: 9 53 69 71 20 77 26 73 75 ¢4 103 101 118 117 121 NA
MEX$CO scocosnvnconr 48 54 60 62 61 67 80 89 87 94 107 99 106 109 119 119
Venezuela +»..cocsos: 68 72 69 77 85 95 84 94 104 103 99 98 118 119 136 :
Africa
Nigerisa .oveeceses.: NA NA NA NA 36 88 89 54 94 98 100 102 112 109 115 117
SUdAN +cccnvoccanais 42 50 58 54 62 69 75 90 105 76 105 119 104 157 130 125
Tanganyika secc.oe.: 55 55 64 67 74 65 76 87 90 92 99 109 106 99 108 114
Tunisda --ecoveecas: 56 111 58 56 86 93 86 57 95 82 126 93 113 54 72 110
Europe
Greece +..... cecece: 54 81 60 76 65 90 81 85 88 106 93 101 86 109 96 NA
Poland ».... veeeewey 3177 81 90 77 80 83 90 86 07 99 101 100 112 123 107 116
SPaln vesveovrccaca: 70 72 72 100 94 85 96 88 89 96 98 107 99 103 NA NA
Yugoslavia .o......: NA NA 52 7 49 82 65 81 62 102 80 118 103 98 97 104
Near East & So. Asia -
Egypt ..... cveoeses: B4 82 79 76 84 80 92 89 90 98 98 104 108 89 117 1i9
India ...... Ceeeeaet 80 75 80 76 78 82 93 95 94 99 93 108 105 115 116 113
IT80 oevvoreronocac: 63 71 78 70 78 84 85 83 87 99 99 122 97 105 102 117
I8r36l...eieenennans 32 31 42 41 50 72 73 73 85 89 105 106 88 106 120 124
Pakistan ..........: 86 94 90 96 89 91 99 96 93 102 99 99 106 111 117 116
Turkey ....... vee..: 58 53 63 77 87 99 83 88 94 95 103 102 106 104 108 119
Jordan 2/ .........: NA NA NA NA 137 75 146 78 160 142 63 95 75 136 114 74
Far East 5
JAPEN covrennennnns : 76 74 75 78 85 73 80 101 94 97 99 104 168 106 108 .103)
Philippines .......: 55 60 63 73 75 83 90 92 94 97 99 104 108 107 120 127
TAiWaN +corcreossae: 56 66 72 72 77 84 85 84 91 96 102 102 103 105 NA NA
Thailand «o.oveenear 72 73 79 87 81 96 81 97 109 90 102 108 129 131 136 NA

1/ %stimates of crop production prepared from off'cial country data, reports of U. S. Agricultuial Attaches, and
other sources by Regional Analysis Division. Economic Research Service.
NA indicates data not available.

forage crops.

2/ Field crops only.

Includes tree crops and ail! other except
3/ Does not include fruit.
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the extent that trends in livestock production have paralleled those in crop
production, crop indices are good indicators of changes in total agricultural
preduction.

The indices shown in table 3 have provided the basis for computing recent
rates of increase in crop production in the study countries as shown in table ¢
In this table, we have arbitrarily divided ihe countries into two groups based
on rate of incri:ase in crop output between 1948 and 1963. in making this dis-
tinction, it Is recognized that at higher levels of general economic development,
progress in agriculture may be reflected more in the release of rosources from
agricultural production than in Increases in agricultural output. It ig also
trve that for som2 countries more recent rates of increase in crop output differ
markedly from those for the full period 1948-1963,

During the pcriod 1948-1963, the rate of increase in crop production computed
on an annual compound basis exceeded 5 percent a year in 7 of the 26 countries--
Israel. Sudan, Mexico, Costa Rica, Philippines, Tanganyika and Yugoslavia. It
varied from 4 to 5 percent a year in 5 other countries--Taiwan, Turkey, Venezuela,
Thailand and Bruzil. Greece and Japan are two other countries frequently cited
as recent examples of rapid agricuitural progress. Inclusion of Greece among
truly rapid growth countries rests upon its high rate of increese 1o crop pro-
duction per capita of total population. On other bases of delineation, Japan
would be included among rapid growth countries. It is not included here simply
because it has now reached a stage of development where its agricultural progress
is reflected morce in the release of resources for industrial production than in

continving large crop output increases.



Table 4.--Annual percentage rates of change in crop output, 26 countries, 1948-1963 and for earlier and later part
of this period: Total and per capita, 26 ccuntries, 1948-55 period.

1946-1963 Period : 1948-1955 Period H 1955~1963 Period

iAanual com-~ : :Annual com- : z tAnnual com-
Annual com- Annual com- . Current

,Annual com- ‘POPU1at1°n:pound cheange: :pound change:

Country °‘pound change’ rowth . pound change " pound <:hang-3:population:pmmd change

. P ge, & ¢ in cro : ¢ 1in crop ; H : in cro

. 1in total ' rate i/ ouEDL L pe . in total ! output per in total | growth output Per

;crop output ;1950—1960 ; zagitaggf ;crop output ; cagitagé/ ;crop output ; rate 3/ ; casita?é/

Y (2) (3) (4 (5) (6) (1) (8

: Percent Percent Percent Percent Percent Percent Percent Percent
Group I :
Israel .......: 9.7 5.2 4,3 15.9 10.7 5.7 3.5 2.1
Sudan ....e.c0 8.0 3.4 4.4 10.2 5.8 5.8 2.8 2.3
Mexico ..o.... 6.3 3.1 3.1 8.5 5.4 4.1 3.1 1.0
Costa Rica ... 5.6 2.3 3.2 4.6 2,3 7.9 3.9 3.8
Philippines ..: 5.2 3.2 1.9 8.1 4.9 3.2 3.2 0.0
Tanganyika ...: 5.2 1.8 3.3 6.4 4.6 3.1 1.8 1.3
Yugeslavia ...: 5.1 1.1 4.0 6.1 5.0 4.3 1.1 3.2
Taiwan .......¢ 4.5 3.4 1.1 5.4 2.0 3.6 2.9 0.7
Turkey :c.:.:.: 4.5 2.9 1.6 6.0 3.1 3.1 2.9 0.2
Venezuela ....: 4.5 4,0 0.5 5.0 1.0 4.4 3.4 1.0
Thailand .....: 4.4 3.2 1.2 3.9 0.7 5.4 4.3 1.1
Brazil .......: 4.2 3.1 1.1 3.7 9.6 5.2 3.1 2.0
Greece ..oceoc? 3.7 1.0 2.7 5.7 4.7 1.7 0.9 0.8

Average ....: 5.5 2.9 2.5 6.9 4,0 4.5 2.8 1.5

- €1
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Table 4.--Annual percentage rates of chenge in crop output,; 26 countrics, 1948-1563 and for earlier and later part
of this period; Total and per capita. 26 countries, 1948-55 period, {Con't.)

: 1948-1963 Period : 1948-1955 Feriod : 1955-1963 Period
: : ' :Anaual com~ 3, . ‘Annual com- @ : ) . Annual com-
Annual com~ ‘Population . Annual conm- it Annual com- Current
: ) Lt . fpound cheage: . s poutiv cnange;” U N ¢pound change
Country pound chenge growin ) sound change . ~ pound change’ population
"6 tatai  rare 14 ¢ in crop U in emeat ¢ 1o crop i sara1 orowth in crop
P o Seecn.suEa © Outpui per ¢ " "~ | opurput per : ~- "o : ° : output per
. CIop output  1$50-1960 capita 2/ LCFOP output capita 2/ (CFOP output | rate 3/ : capita &
(1> () (3% {4) {52 6) (7: 8]
. Percent Percent Percent Percent Percent Percent Percenc Percent
Group IT :
Iran ccconoeoes 3.6 2.2 1.4 3.8 1.6 3.3 2.5 0.8
India cs00c00c 3;1 200 lnl 31:2 1-2 3-0 2::4 0-6
Poland .......: 3.0 1.8 1.2 2.4 0.6 3.6 1.8 1.8
Argentina ....: 2.8 1.7 1.1 2.7 1.0 2.9 1.7 1.2
Chile .ocenacet 2.8 2.5 0.3 3.0 6.5 2.3 2.3 0.0
Japanoscersooaai 2.8 1.2 1.6 4.3 2.1 1.3 1.0 0.3
Spain cieccioaz 2.7 0.8 1.9 2.5 1.7 2.9 0.8 2.1
Colombia .....: 2.6 2.2 6.4 1.5 -0.7 4.3 2.9 1.4
Nigeria (.....: 2.6 3.7 -1.1 2.6 -1.1 2.6 2.0 0.6
Egypt cooacz90 3 2-0 2.70 -0n4 047 "147 2:8 2@5 0o3
Fakisran .....: 1.8 2.2 ~0.4 ~G. 1 ~2.3 2.8 2.2 0.6
Tunisia o..c.:-: 1.6 1.8 -0.2 1.8 0.0 1.4 2.1 =0.7
Jordan ...-..co: ~1.9 R =4.4 =2.2 -4.5 -1.8 2.7 4.3
Average ....: 2.3 2.1 0.2 2.0 ~0.1 2.4 2.1 0.4

1/ From ¥. N. Compendium of Social Statistics, 1963, Series ¥, No. 2. table 1, pp- 22-30 except for Israel which
is from Y. Mundlak, Long~Term Projections of Supplv and Demand for Agricultural Products in Israel, p. 203, rall:
Project of Ecounomic Research in Israel, Jeruszlem, May 1964, 2/ Assumes 1950-60 population growth rates., 3/ Basad
on U. N. Demograzphic Yearbook. 4/ Assumes current population grewth rates.
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Over the 1948-63 period, outpiut per capita of total population has been
increasing in 21 of the 26 stwdy countries, with 7 of these countries having
increases on a per capita basis of 2 percent ormore a year (table 4). These
include Israel, Sudan, Mexico, Costa Rica, Tanganyika, Yugoslavia and Greece.
Countries in which agricultural output per capita of total population declined
during the 1948-63 period are Nigeria, Egypt, Pakistan, Tunisia and Jordan.

As shown in figures 2 through 5, however, rates of increase In crop output
relative to rates of population growth have exhibited large year-to-year
fluctuation in several of the study countries. There have also been gizeable
differences for most of the countries between their rates of crop output growth
between the 1948~1955 and the 1955-1963 periods. Sixteen of the 26 countries
had higher rates of increase in their crop production in the earlier of these
periods than in the latter. Nine had higher rates in the latter period than
in the earlier one, andone had the same rate. Countries with higher rates of
increage in the latter period include Costa Rica, Thailand, Poland, Argentina,
Spain, Colombia, Egypt and Pakistan. Through increasing total crop output
coupled with a decline in population growth ratea, 11 of the 26 countries had
a higher per capita rate of jincrease in their agricultural output in the 1955-63
period than in the 1948-55 period.

In general, the countries that had the highest rates of increase in the
carlier period are the ones in which the rate of increase decreased in the latter
period. Conversely, countries that had slow rates of growth in the earlier per-

iod have experienced more rapid rates of growth since 1955.
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In part, the early higher rates probably reflect a return to normslcy ia
countries where prrnduction was disrupted during World War I by either their
direct involvement in hostilities or disruption of their normal trade channels.
However, a few of the countries so affected, notably Poland, Spain and Thafiland,
had slower rates of increase in crop output in the 1948-55 period than in the
1955-63 period.

In some cases, the impetus to early increases in output may have been pro-
vided by major agricultural development projects such as a large new land settle-
ment project or a large new irrigation project. After potentials of these pro-
jects are exploited, rates of increase in crop output decline unless offset by
other new development projects.

The eurlier rapid rates of increase in output, as obgserved in several of the
countries. also probably reflect a "catching up" in the exploitation of simple,
easily made improvements in agricultural production. Counsistent with this
possibility, some of the countries with much higher rates of increase in output
in the latter period are perhaps examples of countries getting a later start in
attempting to increase their agricultural productivity. Like those starting
earlier these too may soon exhaust their simple, easily exploited opportunities
for increasing output.

To the extent that this last hypothesis is valid, it suggests that once
countries "catch up" on simple, easily made improvement opportunities, their
further progress depends upon major structural changes, such as development of

imoroved technologies and improvements in credit, wmarketing. educational and
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research facilities. These kinds of improvements require, in addition to organ-
izing and promotion abilities, new capital investmenis and a considerable amount
of time for their full fruitionn

Therefore, even in countries that energetically set out to increase their
agricultural production, one might expect first an initial rapid start based
upon simple, easily made improvements and then after these opportunities are
exploited, a declining rate of increase until new more compreheansive programs
contributing to increased output begin to "catch hold". Whether the initial high
rate of increase is reached again, and how soon, however, will likely depend upon
the capacity and will of the countries to commit themselves to basic structural
improvements such as have undergirded sustained agricultural progress in every
part of the world where it has ever yet been achieved. There is no inherent
reason, of course, why less developed countries cannot begin building the founda-
tiens for sustained progress even while exploiting the simpler improvement oppor-
tunities that they now have, using benefite of the latter to help support needed
structural changes.

For the period 1948-1963, nine of the 26 study countries had annual compound
rates of increase im crop production exceeding their 1950-60 rate of growth in
domestic food demand resulting from their population growth and per capita income
increases (with coefficients of income elasticity of demand as shown in table 2).
These countries were Israel, Sudan, Mexico, Costa Rica, Philippines, Tanganyika,
Greece, Iran and Argentina (table 5). Argentina falls in this group not because
of the successful performance of its agricultural sector but because of its low

population growth rate combined with little or no increase in per capita income.



Tagle 53.--Difference between rate of increase in crop output snd domestic food demand growth rates,
26 study countries, 1948-1963

H .348-1963 : 1948-1955 : 1955-1963

s H ¢ Difference : Difference : ¢ Difference

-] v F o ©

: Rate of H Rate OF : between : Rate °T S between : Rate of S between

Country . growth in ' change in’ . chaage in’ . change {in’
domestic ° crop i crop output: crop : crop output: crop ¢ crop output

' food demand : tout : and food : tout and food : output and food

0 mand , outpu 5 demand outpu : demand : 4tpu : demand

P (2 (3 () {5) (63 07}

. Percent Percent Pexrcent Percent Percent Percent Percent
Group I 2
IBrael coecrwency 6.6 907 301 15-9 9.3 5a7 -0.9
Sudan caceccacat 3.9 8.0 4,1 10.2 6.3 5.8 1.9
I‘Iexico 602002003 4«2 6-3 2-1 8>5 4-3 4-1 -001
Costa Rica ce..? 4.5 5.6 1.1 4,6 0.1 7.9 3.4
Philippines ...: 4.5 5.2 0.7 8.1 3.6 3.2 -1.3
Tanganyika .o0..: 2.5 5.2 2.7 6.4 3.9 3.1 0.6
Yugoslavia ceoo b 604 501 '193 601 "0-3 4.3 -2-1
Taiwan evceanenl 595 4-5 '1-0 5-4 -0:1 3-6 -109
Turkey e wesae P4 4::5 435 000 6.0 19.‘) 3-1 -1.4
Venezu818 I EEEE RS 692 4:5 -1a7 5.0 -1c2 4(:4 "1-8
Thailand cc..0.0 4.9 4.4 -0.5 3.9 -1.0 5.4 0.5
Brazil cecococ oy 405 492 -0a3 3.7 -0-8 5-2 0.7
GrQECe evaaealog 3#3 3u7 004 5('7 204 107 -196

Average coococet 407 5=5 0~8 649 2-2 4:5 -002

Continued
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Table 5.--Difference between rate of increase in crop output and domestic food demand growth rates,
26 study countries, 1948-1963 {Con't.)

H 1948-1963 H 1948-1955 : 1955-".963
?  Rate of ° Rate of : Difference : Rate of | Difference : Rate of  Difference
M- : between 3 between . 8 between
Country growth in ' change in . change in change in
d s : ¢ crop output: ! crop output: ¢ crop output
omestic crop ) d food crop d food crop . d food
food demand” output and oo output and too output an oa
H 2 3 demand dewgand : 4 _demand
P i2) {3) {4) (5} € o
. Percent Percent Percent Percent Percent Percent Percent
Group I :
Iran OUOUGUBCOO: 2!6 356 1.0 3(‘8 192 3!3 0I7
India cevsssave s 3A5 2:1 “Goa 3-2 ’0:3 3;0 -0l5
Poland ........¢ 5.1 3.0 -2.0 2.4 «2.7 3.6 -1.5
Argentina bacoos s 107 206 101 417 lno 209 1-2
Chile ..cocsovet 3.0 2.8 -0.2 3.0 0.0 2.3 -0.7
Japan srsecios s 404 298 -1e6 4-3 -001 1-3 ‘301
Spain coesecesocl 300 207 -0-3 205 -005 209 —Ocl
Cﬁlombia e me a 3-5 206 -099 195 -2e0 4:3 0&8
Nigeria coowsaaweg 4.9 206 -203 2.6 -203 2-6 ‘293
Egypt ecbeesonasp 4&0 200 '2«0 007 -303 2'8 -192
Pakistan ccecaso g 254 1a8 -007 ‘0 1 —2~5 2:8 0-3
Tunisia cccavcset 2:9 106 -103 1.8 'lel 104 "195
Jordan acecsoced 3n7 -109 -556 -202 '5-9 -1-9 -506
Average aeceal 305 2:3 ‘102 2.0 -105 2-“ -1.1
1:8 008 1.0 -Ogl '1-9 109 041

United States .:

Source: Based

upon data in tables 2 gnd &.
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Since 1355, crop output relative to growth in domestic food demand has
dropped in several of the study countries. Some of these, such as Japan, Israel
and Venezuela now produce enough industrial products to exchange some of them in
world markets for the food they need to feed their growing population. 1In still
predominantly agricultural countries, however, the failure of increases in agri-
cultural output to keep up with growth in domestic demand can hardly help but
slow down growth in domestic demand and dampen the rate of general economic dev-
elopment. The immediate consequences of such failure, except where counteracted
by food aid and other assistance from developed countries or by large capital
transfers by foreign investors, will normally include onc or more of the following:
(1) decreases in exports and foreign exchange earnings, {2) decreases in imports
of capital goods, {(3) increases in food imports, and {4} rising food prices. I
other words; such failures intensify shortages of capital goods while increasing
costs Oof labor and depressing domestic demand for nonfarm goods and services
through the eifects of rising food prices on wage rates and income available for
nonfood purchases.

The above observations indicate need by several of the study countries for
greater effort directed to increasing their agricultural output, if not also the
need for attention to population growth problems, as conditions for their general
economic development. While the recent record of several of the study countries
is disappointing, the experiences of a few have been successful enough to warrant
the hope that underdeveloped countries can with appropriate policies and programs
substantially increase their agricultural output and productivity in the decade

ahead. This hope 1s bolstered by the fact that these successes and near successes
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have been achieved by countries which differ widely in their soil and climatic
conditions, historical backgrounds, ethnic, educational and other cultural features,
man-land ratios, and proximity and accessibility to major world markets. Moreover,
the crops about which these successes have been achieved fnclude kind that are

widely grown in both temperate and tropical climatic zones (Chapter 3).

I

Elements Associated with Differences in Levels
and Rates of Change in Agricultural Outputs

To make the experiences of rapid growth countries relevant to other countries;
however, one needs to know what factors differentiate rapid growth from slow growth
countries; through what agencies the factors contributing to growth are establisaed,
strengthened and incorporated intv the economy; and what things, if any, are neces-
sary for the initiation and sustenance of conditions favorable to development,
These questions are explored in the following part of this section, first, to show
some of the factors associated with differences among stedy countries in levels of
output per agriceltural worker; and, second to identify some of the factors asso-
ciated with differences in thelr rate of change in crop output since 1948.

Because of limitations in available information, it has been necessary in
this analysis to rely in some cases upon rather crude indicators of the factors
underlying and accounting for differences among the study countries in their level
and rates of increase In crop output. For ilanstance, population growth rates are
used as a general measure of relative differences among countries in changes in
number of agricultural workers. The level and changes in the amount of fertilizers

per hectare of arable land are used as a measure of relative level and changes In
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variable agricultural capital, also as an indicator of the relative level and
changes in applied technology. Another important measure of relative changes in
applied technology consists of crop yields. IXlliteracy rates are used as a
general measure of educational levels. Fertilizer prices are used as a general

indicator of cost of production requisites.

Differences in Qutput Per Agricultural Worker

Because of data limitations. the gross value of agricultural production per
agricultural worker has been calculated for only 19 of the 26 countries (table 6).
In U, S. dollars, the 1960 output per worker (including both crops and livestock}
varied among these 19 countries from highs of $1,825 and $1,080 in Israel and
Argentina, respectively, to a low of $94 in Thailand. Output per worker had a
value of from $500 to around $655 in 5 other countries--Spain, Poland, Chile,
Colombia and Venezuela. It was $402 per agricultural worker in Japan. 1In Japan,
agriculture is closely intertwined with small industry operations permitting much
part-time farming. Hence, agricultural output of many agricultural workers is
substantially sugmented by their earnings from nonfarm sources. In India, the
Philippines, Pakistan and Thailand, value of sutput per worker was less than $200.

Data presented in table 6 on the factors associated with these differences in
output per worker yield no one simple explanation for the differences. Generally,
however, the top 10 countries in value of output per worker had much more arable
land per worker than did those in the lower part of this array. Using fertilizer
inputs per hectare of land as a measure of variable capital inputs generally and

as a rough indicator of level of applied technology, 7 of the 10 top countries



T‘e 6.--Agricultural output per agricultural worker and associated factors. 19 study countries 1/

P - : H H sAgricul-; syqlt ¢ Rank of :Agricul-;

g bﬁzi 18 Total : Arable : :;:iig;_: tural :Z:;tliid: Ur?§210n§ country : tursl : Gross

:cu ura : land per :land per:llliter-- :workers : u :popu :in miles : output :domestic
i output ity per hec-‘as a per-
% Country : :capita of :agricul-: acy 2 :per hec-: : ., * of road :per heec-:product

per rates tare of centage
s total ¢ tural : rate : s tare of : : ¢per 1000 : tare of: per
farm . per arsble ° of total -

: ker :population: worker : ‘ 1000 ° arable land lation: 59° mi. of: arable : capita

, worker : : : : land n , Popu °f. land area: land s

. {2} 133 %) {5 (63 (73 (8} 19} (10} (11

. Dollars Hectareg Hectares Percent Number Number Kilogram Percent Rank Dollars Dollars
Group I 2
Israel ....: 1,825 0.9 4.1 6 32.0 0.31 80.5 77.3 3 557 905
Argentina .: 1,080 12.5 13.1 14 59.6 <07 NA 67.0 16 78 465
Spain ....68 656 1.6 4.4 18 51.6 +23 31.6 7 150 372
Pecland ....3 616 1.0 2.4 5 74.7 &l 49.0 48.1 2 252 538
Chile coocot 547 9.1 9.3 20 118.0 .11 17.0 67.2 12 59 405
Colombia ..; 531 7.7 1.9 38 100.0 +51 NA ’ 18 270 248
Venezuela .: 500 12,5 3.2 48 64.1 <30 3.8 66.1 17 150 650
Japan cc.o.t 402 0.4 0.4 2 37.7 2.39 303.7 63.5 1 961 337
Greece ....: 391 1.6 1.9 20 41.4 .52 38.0 42.5 5 205 297
Mexico ....: 369 5.6 4,1 35 77.7 .30 9,4 50.7 11 110 321

Average .: 692 5.3 4.5 21 65.7 0.52 66.6 60.3 9 279 454
Group TII H
EgVpt ccooos 365 3.7 0.6 80 130.1 1.76 87.0 37.7 15 643 155
Turkey co..: 326 2.7 2.6 61 NA -39 1.5 37.8 13 127 25¢&
Yugoslavia 250 1.4 1.8 23 98.5 .57 28.0 4 141 179
Brazil ....s 229 11.1 1.4 51 NA .45 13.0 45.1 14 104 145
Taiwan c...¢ 228 0.3 0.6 46 34.2 2.10 203.8 59.5 6 477 97
Pakistan ..: 182 1.0 1.5 81 NA .73 3.2 NA 10 133 64
Philippines: 181 i.0 1.2 25 82.6 .77 12,5 42.7 9 139 113
India .....: 114 0.7 1.2 76 145.9 - 80 2.3 17.9 8 91 70
Theiland ..: 94 1.9 0.9 32 54.8 1.13 2.3 11.8 19 106 84
Average .: 222 2.6 1.3 53 91.0 0.97 39.3 36.1 11 218 129

1/ Data shown in this table sre for 1960 or the closest year to 1960 for which data are available.

Source: Based on data presented in Chapters 4, 6, 8, 9 and 10.
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were apprecilably above average in their inputs of variable capital whereas among
the 9 lower countries in this array, only 2 were above average in their variable
capital inputs. Using literacy levels as a measure of qualitative differences in
human factor inputs, in 7 of the top 10 countries 70 percent or mure of the popu-
lation over 15 years of age was literate whereas only 2 of the 9 countries in the
lowver part of the array based on output per worker had literacy rates of 70 percent
or more.

Exceptions to these general relations can be accounted for by one or more
other compensating factors. For example, Jepan had only 0.4 hectare of arable land
per worker comparcd with 13.1 in Argentina and 4.1 hectares per worker in Israel.
But in inputs of variable capital per hectare of land, Japan ranks among the top
2 or 3 countries of the world. Tts inputs of nonconventional capital (in the form
of improved technologies and investments in the human factor) in agriculture are
probably the highest per hectare of arasble land now to be found in &ny country in
the world. Thus in Japanese agriculture, capital invested in both conventinnal
and nonconventional inputs has become a tremendously fmportant substitute for
land, accounting for output valued in U. S. dollars at close to $1,000 per hectare
compared with only $91 per hectare in India--this despite the fact that natural
fertility of land in India i1s as high as in Japan. 1If in 1960, India had had as
high a value of output per hectare of arable land as Japan, its value of out-
put per agricultural worker would have been about $1,150 instead of $144.

Generally, a high value of agricultural output per agricultural worker is

assoclated with a relatively high level of general economic development as measured
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by gross domestic product per capita of total population. This is so bacause of
the interdependence between farm and nonfarm sectors in the processes of develop-
ment. Each sector in the course of its own growth contributes to development of
the other making for larger rates of growth than would otherwise be possible for
either the agricultural or the nonagricultural sector. Growth in the nonfarm
sector leads to larger markets for agricultural commodities and generally lzads
to increases in the supply of manufactured production requisites, such as imple-
ments, fertilizer and pesticides, available to farmers. Hence, farmers in the
more highly developed countries have important advantages in their own domestic
farm product markets and domestic sources of supply of production requisites over
those available to producers in less developed countries.

Countries ranking high in value of agricultural output per farm worker also
atand apart from the others in their infrastructure features, including roads and
other transport facilities, electric power facilities, hospitals, schools and
regearch institutions. While such infrastructure features are essential for
development, these are as fully products of as they are contributors to develop-
ment. They are preducts that have been created over time as these countries have

been increasing their agricultural output.

Differences in Rates of Iuncrease in Crop OQutput

Increases in a country's agricultural output are a function of changes in
the quantity and quality of its human resources, laad, capital, technical know-
ledge and production incentives as reflected in or influenced by price-cost

relations, tenurial arrangements, tax practices and other things affecting
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relations between effort and its rewards. If one country increases its agricul-
tural output at a wmore rapid rate than do others, it does sc because it excels
the others in improving this complex of factors. It may so excel because of
unique circumstances giving it a larger potential for progress than other coun-
tries possess. Or, it may so excel because its leaders and people have been
willing to make greater effort and sacrifices to increase future production.

Data on factors associsted with recent increases in crop output in the
study countries are shown in table 7 where the countries ave arrayed by their
rates of increase in crop output for the years 1948 to 1963.

Each of th¢ study countries has its own unique combination of human, land
and capital resources and technlcal possibilities as well as its own unique
institutional, social and political features. Hence, it would logically follow
that the proportfonate combination of changes in resource patterns needed to
maximize rates of increase in agricultural praduction would differ from country
to country. It is probably for this reason that we do not find among the study
countries a highly consistent relationship between changes in any one factor ar.
rates of change in crop output. What we do find is a tendency for countries
having a rapid rate of increase in crop output either to excel in a fairly large
number of the factors coutributing to growth or to excel greatly in one or two
important factors. Israel, for example, make substantial progress along each of
severel lines including increases in area of crops, in variable and fixed capital
per hectare of arable land, in level of applied technology as indicated by
increases in crop output per unit of land, and in the size of its agricultural

labor force. It also ranked high in educational and health levels. Evidence
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Israel .....: 9.7 4 1 68.5 5.2 6 1 52.4 673 3.6 NA
Sudan ......c 8.0 1 1 49.9 3.4 93 3 2.1 NA NA NA
Mexico ..c..2 6.3 3 1 49.7 3.1 48 2 9.0 NA 3.3 37
Costa Rica .¢ 5.6 3 2 NA 2.3 21 2 NA NA NA NA
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Yugoslavia .: 5.1 4 2 6.8 1.1 23 1 25.7 66 NA NA
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Turkey c....: 4.5 4 2 62.0 2.9 61 2 1.2 NA 5.6 105
Venezuela ..: 4.5 1 2 54.0 4.0 49 2 2.7 178 0.8 NA
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Average ..: 5.5 2.85 1.46  44.6 2.9 44 1.92 23.1 140 .5 42

Group II1 :
Iran .c..c...¢ 3.6 2 2 38.6 2.2 85 3 NA NA NA NA
Todia ......: 3.1 4 2 26.0 2.0 76 3 1.7 3 18.3 232
POland es9¢ec0 g 300 4 3 -0'9 158 5 1 37c4 NA m NA
Argentina ..,: 2.8 1 3 2.7 1.7 14 1 NA NA NA NA
Chile ......: 2.8 3 3 14,0 2.5 20 2 12.5 NA 18.8 NA
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Iadia coceeos 14.3 2 3 2 2 3 2 3 3.36
Poland .¢...2 41.3 2 1 1 1 2 1 NA 5.10
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that it held out reasonably good producer incentives is found in its fairly large
rate of increase in domestic food demand, expanding volume of agricultural exports,
satisfactory tenurial patterns, and relatively favorable prices of production
requisites, using fertilizer prices as an indicator. In part, however, Israel's
high rate of increase in crop output has to be accounted for by the fact that
these increases have been computed from the very low levels of production that it
had in the first two or three yeasrs of its existence as a nation.

In contrast to Israel's balancad approach, the progress indicated for the
Philippines and Tanganyika appears to have been achieved by heavy emphasis upon
expanding their area under cultivation. During the 1950's neitherx of these
countries made large improvements in their level of applied technology or in use
of variable capital per unit of land. Neither made substantial progress in
improving the educational level of its human resources.

At the farm level, increases in crop output have been mainly a function of
increases in number of agricultural workers, increases in area of crops, increases
in amounts of both variable and fixed capital, and improvements in the level of
applied technology. Available evidence indicates that in most of the study
countries each of these four factors accounte for at least part of the increases
in crop output. As indicated above, relative importance of changes in these four
factors differed greatly from country to country and no one proportionate com-
bination differentiated the rapid growth from the slow growth countries. Never-
theless, rapid growth countries generally excelled slow growth countries in the

magnitude of changes made during the 1950's in most of these factors.
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Over a longer period of time, improvements in the human agents through invest-
ments in education and improvements in nutrition and health would probably have
been an additional factor of importance differentiating rapid from slower rates
of growth. These kinds of investments, like those ian resesrch and the building
of meny other kinds of inscitutions, however, require a considerable amount of
time for their full €rutition. In the short time perfod covered by this study,
it is doubtful that differences among countries in improvements in quality of the
human agent account for much of the observed differences in their rate of increase
in crop output.

In less developed countries, large resource changes at farm levels are seldom
made unless accompanied or preceded by large improvements in the infrastructure
of roads, marketing facilities, credit agencies, research and educational insti-
tutions serving farm people. Some countries also require large lmprovements in
incentives to producers, including improvements in price-cost relations, more
favorable tenurial arrangements, and more favorable tax policies.,

Available information on exteut to which these kinds of improvements have
been made in the study countries is even more limited than is that on factors
entering directly into production at farm levels. Such evidence as is available,
however, shows that rapid rates of increase in crop output have not just happened--
a consequence of aormal economic and soclal processes in sccieties organized on a
laissez~faire basis. Rather, the more rapld rates of progress have been under-
girded by aggressive group action, generally national in scope, directed specifi-
cally to improving agricultural service facilities as means of increasing agri-

cultural output and productivity. These have included major land development
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programs, including the openiig up of new lands and the development of irrigation
facilities in Israel, Sudan, Mexico, the Philippines, Taiwan and Brazil (table 7).
They have included major land reform programs in Japan and Taiwan as well as land
reform of considerable magnitude in earlier decades in Mexico. They have included
increasing emphasis upon agricultural education in Israel, Sudan, Mexico, Taiwan
and Greece, to mention a few countries on which some information is available.
Expeauded programs of agricultural research have been particularly important in
improving the technological basis of agricultural productici in Mexico, Taiwan
and Japan. Significant improvements in agricultural credit facilities have been
made in Mexico, the Philippines and Taiwan. The extension of improved roads more
fully opening large new areas to a market economy has been particularly important
in accounting for increasing crop output in Turkey, especially for that made
between 1948 and 1955.

Determination of the full extent of these general kinds of charges and of
their relations to resource and output changes at farm levels will require more
intensive study including study of carefully selected areas within countries

where these development foundations have been and are now being laid.

Differences in Crop Yield Increases

Egtimates distinguishing between increases in area of crops and in crop
ylelds as sources of increases in crop output have been developed for 22 of the 26
study countries. Among these 22 countries, increases in acea of crops were the
more important source of crop output increases in 10 and crop yield increases

were the more important in 12 of the 22 countries (Chapter 3). Many couiitries
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particularly in Latin America and Central and South Africa still have sizeable
land expansion potentials. Many other countries, however, will have to achieve
their increases in output mainly rhrough increases in yields of the crops they
grow. Even in some countries with sizeable land expansion potentials increasing
yields may be the better means of increasing their agricultural output.

In terms of their physical and technical basis, recent yield increases in
the study countries have been achieved mainly through increased use of plant
food additives, use of improved crop varieties, more effective pest controls,
lmprovements in planting, tillage and harvesting methods, and better use of water
resources. Often, improvements of one kind have been made in conjunction with
improvements of other kinds or as part of a system of improved production prac-
tices. Some of these changes have provided additional employment for labor and
have required some additional capital.

Available information is too sketchy for precise measurement of the relative
contribution of these several factors to the increases made in crop yields during
the last decade. Under the assumption of the rather high incremental responge
ratio of 10 pounds of grain to 1 pound of fertilizer, however, we cannot account
for more than 9 to 10 percent of the increases in grain yields made in India, to
cite an example, by the increased use of fertilizers. The use of pesticides is
still too limited for this to have accounted for more than 4 to 5 percent of these
yield increases. Taking account of all purchased inputs, including improved seeds,
it appears that the larger part of the recent yield increases in India have come

about mainly through simple improvements requiring no purchased inputs, suych as
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better spacing of plants, better wend control and better tillage practices. These
are kinds of improvement that are brought about through one or the other of various
kinds of technical assistance programs.

Most countries in the early stages of their agricultural development have
these kirnds of yield-increasing opportunities. Exploitation of these opportunities
can have an important place in the strategy of their economic development.

These opportunities, by themselves, however, cannot take the less developed
countries very far up the yield-increasing scale. Rather, for large progress in
increasing ylelds, reliance will have to be placed on purchased inputs and on kinds
of inputs produced through investments in research and agricultural extension,
such as improved crop varieties and improved knowledge of tillage and fertilizer

practices.,
Conclusion

Information developed in this study indicates the need to improve the per-
formance of agriculture in most of the study countries to mitigate now existing
food deficits, to feed their growing population, and to carn foreign exchange
with which to buy capital goods needed for their general economic development.
For periods of 5 years or more during the 1948-1963 time period, several of the
study countries have experienced rapid rates of increase in their crop output
with lmprovement made in output per capita of their total population. Not infre-
quently, however, these periods of rapid rates of increase in crop output have
been followed by a considerable slowing down in their rates of progress. This

suggests the possibility that the carlier rapid increases in output reflect a
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"catching up" in exploitation of simplier, more easily exploited improvement
opportunities, or the cheaper sources of income increases. It suggests that long
continuing progress at the rates needed in these countries will have to be under-
girded by more substantial development foundations of kinds that will require con-
siderable organizing ability, new capital investments and time to build. These
include the building of roads, market facilities, credit agencies, research and
education programs, and in some countries major changes in land property rela-
tions.

While i{n a sense these foundations are a prerequisite to continuing rapid
rates of progress, the larger part of their building will have to go hand in
hand with progress in increasing agricultural output and productivity, with these
foundations at every stage of development as fully products as they are causes of
the levels of development achieved and prerequisites to further development.

While very few of the study countries are increasing their agricultural out-
put at the rates needed to meet their development needs, the few successes observed
presage hope for the capacity of underdeveloped countries generally to make sub-
stantial progress in their agricultural sectors.

The successes observed have been achieved under a variety of conditions
including tropical as well as temperate zones, and in countries where each of
several racial groups and major world religions are dominant, reflecting major
cultural differences. They have also been achieved by increases in kinds of crops
that are widely grown in both temperate and tropical climatic zones. Much of the

increases can be accounted for by commodities produced largely for export markets.



- 41 -

Countries increasing their agricultural output do not appear to have done so,
however, because they have possessed any inherent advantages over slow growth
countries in their proximity and access to ma jor world markets. They appear
to have been merely more aggressive than have the slow growth countries in
competing for a share of these markets and in improving the supply conditions
under which their farm people operate.

Recent changes iu agricultural production in the study countries and the
technical, social, economic and institutional factors associated with these

changes are treated in fuller detail in succeeding parts of this report.
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Chapter 2,-~AGRICULTURE 1IN THE ECONOMY OF UNDERDEVELOPED COUNTRIES¥

Agriculture is the dominant sector of the economy in wost underdeveloped
countries. Half or more of the people depend on agriculture directly for their
livelihood, it contributes the largest portion to the national product, and
agricultural commodities are the main source of export earnings. Consequently,
it must initially, if not later, play a major role in the growth of such coun-
tries.

As these countries develop,the farm share of the total labor force will
normally decline (figure 6). Thailand with less than $200 per capita income in
the middle 1950's had over 80 percent of its labor force in agriculture. The
United States with a per capita income of $2,002 had only 16 percent of its
labor force in agriculture. A general condition of sustained economic growth
is that a declining proportion of the people is required ts provide the food and
fiber requirements of the total population (either by foreign trade, domestic
production or both}.

The farm share of gross national product also usually declines with economic
growth (figvre 7). 1In the mid-1950's farm output was almost half the gross
national product of India where per capita income averaged less than $100, but
was only five percent in the United States where per capita ‘.ncome averaged
$2,000. Again. sustained economic growth requires increasing production and

consumption of nonfarm commodities and services.

* Prepared by Clarence A. Moore.
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The declining lmportance of agriculture in its relative use of manpower
and contribution to total national product does not mean that the generators
of economic growth lie solely in the industrial sector, that agriculture can
be ignored in efforts to initiate and maintain development or, for that matter,
that agriculture is becoming less important to the economy 1if evaluated by
other measures. Rather, growth in nonfarm sectors normally requires that
agriculture produce an increasing supply of foods and fibers with a decreasing
share of the nation’s manpower and other resources. In tae carly siages of
economic growth most countries must improve the performance of their agricul-
tural sector.

How does agriculture contribute to overall economic growth? Ways that
have bee2n mentioned in the literature are by growth in its output to (1) feed
and clothe the increasing population, (2) feed and clothe the population at a
higher per capita level as their incomes increase, (3) increase domestic savings
and investment, and (4) earn foreign exchange. Also, farm output increases
made by improving productivity allows the shift of manpower from farm to non-
farm sectors for use in industrial development. Too, the role of the farm
sector in providing increasing markets for nonfarm produced goods and services

has frequently been mentioned.

The Surplus Product Contribution

How well has agriculture's recent performance in less developed countries
contributed ts their general economic development? Our analysis of this question

in this section will be limited to the concept of an agricultural surplus product



- 46 -
available to support general development. The agricultural surplus is defined

here as the extra product that accrues as a consequence of the rate of growth

in agricultural output exceeding the rate of growth in popuiation.

The rate of growth in agricultural output exceeded the rate of growth in
population in the 1948-1963 period in 21 of the 26 countries (column 3, table 4}.
All countries except Egypt, Pakistan, Tunisia, Nigeria and Jordan were producing
a surplus agricultural produce as defined. Further, the surplus potential
exceeded an annual growth rate of one percent in 18 of the 26 countries.

There are many complex factors at worl. that have both negative and positive
affects on national income growth. These tend to distort efforts to relate the
agricultural surplus growth to per capita income growth. Nevertheless, figure 8
shows that all nine countries with a three percent or greater per capita income
growth rate had positive agricultural surplus growth rate and the annual surplus
growth was less than one percent in only one of those countries. In contrast,
8ix of the 15 countries with per capita income growth rates less than three per-
cent had agricultural surplus growth rates less than one percent and three of
these were negative, i.e. agricultural output grew less than population. The
data tend to give somé support to the proposition that the agricultural surplus
makes a positive contribution to general per capita income growth in the economy
of the less developed countries.

Ways in which the agricultural surplus were used are not easily determined
from available data. The annual rate of increase in total demand for food is

compared with the rate of increase in agricultural output in table 5. Results
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indicate that the surplus product in 12 of the 21 countries that produced it
was not sufficiently large to meet the increased demand for food as a result
of rising incomes and was just adequate in another (Turkey). Roughly one-third
of the countries produced an agricultural surplus large encugh to more than care
for rising per capita agricultural product requirements. These conditions
suggest that for the surpluses shown in table 4 to have heen channeled into
capital improvements would have required wse of ways to “capture" these sur-
pluses for their diversion into capital usea. 2/

Data on the export and import of agricultural products during the period
1955-60 for 12 countries (table 8) provide some indication of the importance
of agriculture in foreign exchange earnings. Only two countries {Yugoslavia
and Japan) had imports exceeding exports during the period. The other 10 showed
agricultural exports producing a trade balance for support of imports vther than
agricultural products, in some cases of a sizeable amount in relation to total
national i{ncome. The net trade balance ranged from 10 to 18 percent of national
income in Costa Rica, Thailand, Argentina and Nigeria.

In the case of Brazil and Colombla the rate of agricultural output growth
in the latter part of the decade was sufficiently higher than in the first part
to support a large trade balance and it was slightly greater than demand growth
in Thailand. Nigeria and Egypt had rather large trade balances rarned by agri-
culture but this estimated domestic demand was growing faster than agricultural
output. Consequently, the volume of net exports could only be mailntained 1f

actual domestic consumption were below the levels estimated.

2/ Assuming, of course, that a sufficiently large export~import balance did
not exist prior to the beginning of the period that could be drawn on to supple-
ment the "less-than'needed" surplus being produced in the 1950's.



- 49 ~

Table B.--Agricultural annual trade balance and its output minus
demand growth rate balance

: Agricultural Trade Balance Crop
: : output
Country 3 1956~60 s Percent : less

: Aunua} : of national demand /

: av. = income 2/ growth =

: Million

: U.S. Dollars Percent Percent
Costa Rica .....: €5.7 17.8 1.1
Yugoslavia .....: -45.6 0.1 -1.3
Tarkey ....ou2..8 220.7 2.0 0.0
Thailand ,......: 246.0 13.4 -0.5
Brazil ....,.....: 950.1 5.3 ~0.2
Greece . .......: 57.2 2.3 0.4
Japan ....... el ~-1,275.0 -5.1 -2.8
Argentina ......: 841.9 11.5 1.1
Spain ......... .3 69.3 1.2 =-0.3
Nigeria ........ 3 276.6 10.2 ~2.3
Colombia .......: 327.6 8.2 -0.9
Egypt +-cvon.. ceot 224.6 7.4 -2.0

1/ FAO Yearbook of Trade Statistics. Agricultural products
exported minus agricultural products fmported.

2/ Agricultural trade balance as a percent of total national
income 1956-~60.

3/ From column 3, table 5.
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A relatively small portion of the foreign exchange earnings of agriculture
in all countries, except Greece and Spain, is used to lmport agricultural capital
and productive items (table 9). Most of it was available to import the requisites
and raw materials to support development in non-agricultural industries.

The data, although plecemeal and rough, do indicate that the agricultural
sector of most of the countries produced a surplus product t> contribute to gen-
eral economic development during the 1950'sg. Through trade, pawt of the surplus
was converted into foreign exchange earnings which were used in most countries
for imports other than agricultural requisites. In Greece and Spain 47 and 87
percent respectively of the agricultural foreign exchange earnings was used to
import agricultural requisites.

Part of the agricultural surplus was apparently used to support higher per
capita consumption of foods and fibers. No data were available to indicate
whether and to what extent g3 portion of the surplus in the difforent countries

w&s channeled to domestic non-agricultural economic ventures.

Labor Supply and Demand Stimulant

What can be said about agriculture's development role of supplying labor
resources to support non-agricultural industry growth? Here, too, we are
limited to piecemeal information, partial data and intuitive judgment.

The first proposition assumes an economy operating with its working force
fully employed. There is a contrary view, that for most underdeveloped coun-
tries, no concern need be reglstered (especially in early stages) about quan-

itative limitations of labor. While recognizing that lack of certain qualities
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Table 9.--Agricultural products trade balance, and agricultural requisites
net imports 1956-60 average.

Agricultural : Agricultural requisites imported 1/

Country ; pz:gzzts i .

. balance . Value . As a percent of trade balance

; Million Million

5 U.S. Dollars U.S. Dollars Percent
Costa Rica e..; 65.7 8.0 12.2
Yugoslavia vt -45.6 46.9 2/
Turkey «......: 220.7 10.9 4.9
Theiland .....;  246.0 7.3 3.0
Brazil .......: 950.1 78.5 8.3
Greece .,,....; 57.2 26,9 47.0
Japan .,......5 -1,275.¢ 10.0 2/
Argentina ,...i 841 9 41.4 4.9
Spain n.......; 69.3 60.1 86.7
Nigeria ,,..,.z 276.6 6.6 2.4
Colombia .....:  327.6 28.7 8.8
EGYDE «ovennn.: 224.6 36.2 16.1

1/ Net of requisites exported which was insignificant for most countries
except Japan.
2/ Negative trade balances.
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of labor {skilled, semi-skilled and managerlal) provide real potential bottle-
necks to development, it is believed that manpower in general is a resource in
plentiful supply for development purposes.

Available data indicate that manpower is shifting out of agriculture in
the less developed countries. The economically active population that shifted
out of agriculture from 1950 to 1960 was about one~sixth of the total economi-
cally active population in the non-agricultural sectors of 1. countries in 1960
(table 10j. This assumes that the rate of rural population growth was the same as
for total population. However, omitting Japan, only a tenth of the 1960 economi-
cally active in non-agricultural sectors of the other countries came from agri-
culture. The proportion ranged from 7 to 22 percent for individual countries.

Extent to which agriculture can release labor for nonfarm uses depends
mainly on the relative proportion of the total labor force in agriculture, the
extent to which farm output can be increased through increasing productivity,
and the ability of the nonfarm sector to employ them. Japan, for example, has
been contributing large numbers of rural people to urban industries because the

country has been rapidly improving its output per man unit in agriculture.

Agriculture'’s Market Contributions

As agriculture increases per capita supplies of farm products, the resulting
decline in food prices releases income for other uses and thereby functions as
a market stimulant for nonfarm goods and services.

Increased use in agriculture of purchased production requisites such as
fertilizer, insecticides, improved seeds, machinery and equipment and power also

opens up market opportunities for nonfarm sectors.
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Table 10.--Approximate contribution of agriculture to non-agricultural working
force for particular countries, 1950 to 1960

Workers released
from agriculture

: Economically active
in agriculture

Country

00 eo 49 e

} 1950 1/ ;1960 1/} PIOICCEIY | wumber 3/ P Pereent of E. 4.

: 1,000 1,000 1,000 1,000 Percent
Mexico ..... i 482 6,145 6,532 387 7.5
Philippines ..: 4,875 5,383 5,990 607 15.0
Yugoslavia ...: 5,240 4,748 5,571 823 22.9
Venezuela .... ; 705 774 994 220 13.6
Turkey ...... ¢ 10,744 9,737 11,053 1,316 7.3
Thatland .....: 7,624 11,33 11,730 396 15.8
Gresce ........ 2,006 1,038 2,293 355 20,8
Poland .......: 7,090 6,541 7,937 1,396 19.0
JOPER ereeeent 17,220 14,346 20,845 6,499 21.9
Spatn vnevueeni 5,271 4,803 5,751 948 13.9
EYPt vvvvenoe: 4,126 4,403 4,939 536 15.9
Malaya ....... j 1,228 1,245 1,39 149 16.2

Total ....,..: 70,953 71,397 85,02¢ 13,632 16.1

1/ Computations were based on nearest year to 1950 and 1960 for which data
were avallable.

2/ Had economically active in agriculture increased at the same rate as
total population and assuming the seame proportion of total population economi-
cally active in 1950 as in 1960.

3/ Projected 1960 minus the 1960 actually active in agriculture.



-54-

Available information on agriculture's market contributions, although very
scanty for the strdy countries, indicates that agriculture has contributed
indirectly to the growing market for non-agricultural output by proividing more
foods and fibers at lower relative prices and by its own purchases of agricul-~
tural production requisites. ¥ts contribution to growth in markets for non-
agricultural consumer products and services is more difficult to ascertain. The
fact that the agricultural portion of total national income is usually consider-
ably less than its portion of the total wvorking force would suggest that increases
in per capita real income of people in agriculture may support stronger demand

for consumption goode than for savings and investment.

Summazy

In summary, the agrfcultural sector of most of the study countries increased
output in the 1950's at a sufficient rate to produce a surplus product for develop-
ment. The surplus potential {n ©:~re than half of the countries, however, was not
sufficient to meet fully the increasing per capita food consumption requirements
from increasing per capita incomes. In about one-third of the countries the
rate of farm output growth was sufficient to support the higher per capita level
of food consumption and have additional amounts for export earnings and capital
investments.

Indications were that the surplus product of agriculture does make a posit!.e
contribution to general economic growth. Agriculture is an important féteign

exchange earner, most of which is used for imports of other than agricultural



..55...
production requisites. There is quite a large shift of manpower from the farm
sector to the nonfarm sector in most developing countries. Agriculture also
contributes to an expanding market for industries that produce agricultural pro-
duction items. It also stimulates market growth for non-agricultural industry
products by gains fn productivity that are reflected in lower prices to the con-

sumer of farm products.
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Chapter 3.--SOURCES OF CHANGE IN CROP OUTPUT*

This section is concerned with the physical resource and commodity basis of
recent changes in crop output in the study countries. Such information hag a
bearing on some very important hypotheses regarding the agricultural development
potentials of underdeveloped countries. Thege include hypotheses relating to
the existence of cheap sources of output increases as well as ones relating to
the availability of adaptable technologies and crops for increasing output in
tropical and semi-tropical regions.

Data on an annual basis showing the land area associated with each crop
used in developing indices of crop production make it possible to indicate the
following sources of change in ¢ rop production: {1} Changes in land area;

(2) changes in crop pattern as from high to low value c¢rops or vice versa; and
(3) changes in crop yields (table 11). Estimates of how much of the changes in
output have come from changes in land area are based on the assumpt ion that newly
cultivated land is of the same quality as that already in use. Estimates of the
effects of changes in crop patterns upon total crop production, expressed in
value aggregates, have been computed on a crop-by-crop basis taking into account
changes in land area but 2ssuming yo change in crop yields. Residual of the

total change in value is ascribed to yleld increases.

Change in Acres of Crops

Increases in acres of crops have been made in all of the study countries for
which land areca date are svailable except in Poland. They account for more than

half of the observed increases in crop production in four of the rapid growth

* Prepared by William E. Hendrix.
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Table 11.--Sources of recent changes in production of field crops, 22 countries }/

: Annual Source of change
: : rate of
Country ; Time span increase : : <
' represented ° . Crop _ Crop . Crop ' ,
: ¢ In crop : : Total
. : output 2/ ; 4cres | pattern . yield
Years Percent Percent Percent Percent Percent
roup I :
Israel..cavivanoas 1948-63 9.7 25.8 -2.6 76.8 100.0
Sudancveeeocseenes 1948-62 8.0 30.8 22,2 47.0 100.0
MeX1COeevrocoessnt 1948-60 6.3 53.4 -0.1 46.7 100.0
Philippines......: 1948-62 5.2 76.0 5.4 18.6 100.0
Tanganylkacevao..: 1948-63 5.2 68.7 4.7 26.6 100.0
Yugoslavia.......: 1948-63 5.1 15.2 5.6 79.2 100.0
Taiwanesccovoeoras 1948-61 4.5 19.3 -3.5 84.2 100.0
Turkey...neu.o. oet 1948-63 4.5 70.0 ~0.6 30.6 100.0
Venezuela,aoeeeadl 1953-62 4.5 84.6 -18.6 34.0 108.0
Thafland..o.... 5ol 1948-62 4.4 42.2 13.5 44.3 100.0
Brazil...oeeoeuent 1948-62 4.2 84.3 1.5 14.2 100.0
Greece..onaan vaedl 1948-62 3.7 29.6 6.5 63.9 100.0
Grou 1 :
Iran-osvsovencoos? 1948-63 3.6 59.7 13.4 26.9 100.0
Indlacceoeenecnoant 1948-62 3.1 59.1 8.0 32.9 100.0
Poland-.n-vseecont 1948-63 3.0 -2.3 26.9 75.4 100.0
Argentina........: 1948-63 2.8 10.0 18.6 71.4 100.0
Chilesocvivoneacaot 1948-63 2,8 43.7 26.4 29.9 100.0
Jepan-..iceouraosat 1948-63 2.8 2.8 20,2 77.0 100.0
Spaln..vecueacasas 1948-61 2,7 7.5 14.8 77.7 100.0
Colombia.ccavuaves 1948-62 2,6 17.6 -3.2 85.6 100.0
Egypto.....ccvaect 1948-63 2.0 20.7 7.7 71.6 100.0
1.8 50.7 14.2 35.1 100.0

Pakistan....cee..: 1948-63

1/ Data on land area in crops are not available for Costa Rica and Nigeria.
Year-to-year variations in agricultural production in Jordan and Tunisia have
been too erratic for statistically reliable results.

2/ Annual compound rates for field crops and other crops combined.
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countries, Mexico, Venezuela, Brazil, and Tanganyika. These increases In acres
of crops are partly accounted for by increases in the production of two or more
crops per year on the same land but the larger part probably reflects increases
in area under cultivation. However, all of these countries except Mexico still
have a large ares of unused land of known potential for agricultural production
{chapter 4 ). Argentins, with only 10 percent increase from this gsource, however,
suggests that the mere evailability of such land is not by itself a sufficient
condition tc¢ insure expansion of agriculture along this route.

The land resources for man in present numbers to feed himself adequately
exist in most of the world's underdeveloped countries. This is especially true
in most of Central and South Africa, the Philippines and South America. 1In the
world as a whole only about 30 percent of the land with food producing possibil-
ities is now utilized. Under present conditions, use of much of this land is not
economically feasible. Technological advances, however, as well as shifts in the
demand for food, may be expected to extend the economic margins of cultivation to
include much land that cannot now be economically used. Both yield-increasing and
labor-saving innovations help to so extend the margins of cultivation. So do
improvements in roads and transport facilities and eradication of disease and
insect pests, such as the tsetse fly on which research is now undervay.

In contrast to these general world possibilities, however, rapid population
growth in the densely populated Asian countries has become a source of appre-
hension. Densely populated countries have relied less upon expanding land area
to increase production than have African and Latin American countries. However,

considerable expansion of land in cultivation has occurred in Taiwan, India,
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Pakistan and even Egypt. 1In these and other densely populated countries, reor-
ganization of producing units to bring additional land unto use is unlikely to
continue to make large contributions to iacreasing agricultural production.
Rather, emphasis in these countries will need to be put on increasing yields.,

The data presented in table 11 on land area, crop patterns and crop yields
as sources of increased output in the study countries do not by themselves indi-
cate extent of the changes that have been made in land area, yieclds and crop
patterns in these countrics. This is so because the change in output may have
been of a low order of magnitude and therefore have required little change in
land area, yields or e¢rop patterns. Generally, however, countries in which land
area was :he major source of change in cutput are also countries that have sub-
stantially increased area of land in agricultural production (table 12). Brazil,
for example, increased land from 1948-50 to 1961-63 by 55 percent; Ma2xico by
50 percent; Venezuela by 54 percent; and Turkey by 62 percent. Taiwan, which
is one of the world's most densely populated agrarian nations, increased its
area in crops by 12 percent during this period. In most cases, increases in
acres of crops were accompanied by Increases in output per unit of land, with

the combination of these factors wmaking for rapid rates of increase in production.

Change in Crop Patterns

Crop patterns have chifted from low to high value crops in about three-
fourths of the countries and from high to lower value crops in about one-fourth.
Such shifts have not been very important in accounting for increases in total

value of crop output.
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Table 12.--Recent changes in area of crops, crop output per unit of land, and
crop yields for field crops, 22 countries

oo

; Time span ; Annual rate of : Changes in
Country : represented ¢ Increase in : Area of ° Crop output : Crop

: ¢ crop output 1/ crops | Per ualt i oL 04

: : ; CTOPE . of land 2/

: Years Percent Percent Percent Percent
Group I :
Israel ......: 1948-63 9.7 68.5 116.3 120.4
Sudan ...000.8 1948-62 8.0 49.9 74.8 50.8
Mexico «vcaned 1948-60 6.3 49,7 29.0 28.9
Philippines .: 1948-62 5.2 66.9 12.6 9.8
Tanganyika ..3  1948-63 5.2 58.8 16.9 14.4
Yugoslavia ..: 1548-63 5.1 6.8 35.5 33.2
Tafwan ......: 1948-61 4.5 11.7 43.8 45.7
Turkey cane oL 1948-63 40 5 62.0 16::4 16-7
Venezuela ...: 1953~-62 4.5 54.0 6.4 14.1
Thailand ....: 1948-62 4.4 29.5 31.1 23.8
Brazil aeunagas 1948-62 402 54.6 605 5n9
Greece ...... 1948-62 3.7 22.3 43.3 39.3

Group I1JI

@0 oc ¢& Cc ma

Iran .coeceooes 1948-63 3.6 8.6 12.5
India c.co0e0s 1948~62 3.1 6.0 11.5
Poland ...0..2 1948-63 3.0 -0.9 41.3 30.4
Argenting ...: 1948-63 2.8 2.7 18.6
Chile .c.....¢ 1948-63 2.8 4.0 8.3
Japan c.osh002 1948-63 2.8 0.9 24.7
Spain ....0..: 1948-61 2.7 3.1 31.0
Colombia ....¢ 1948-62 2.6 11.5 48.3 50.2
Egypt .oveoees 1948-63 2.0 6.2 20.1
Pakistan c....: 1948-63 1.8 3.9 8.5

1/ Annual compound rates for field crops and other crops combined.
2/ Includes combined influence of changes in crops and changes in yields.
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Information on the commodity composition of changes in crop production,
however, helps to show if countries where particular crops predominate are the
ones that have made most rapid increases in production. Such data are presented
in table 13 for 24 of the study countries arrayed by their annual compound rate
of increase in total crop production since 1948.

Among the upper half of the countries in this array, several kinds of crops
account for a fifth or more of the total increases in value of crop production
in o.. or more countries. These include maize in Mexico and Yugoslavia; wheat
in Yugoslavia, Turkey and Greece; rice in the Philippines and Taiwan; millet in
Sudan; root crops, mainly yams and cassava, in Venezuela; sugar cane in the Phil-
ippines; vegetables and fruits in Israel; coffee in Costa Rica and Brazil; and
cotton and other fibers in Israel, Sudan, Tanganyika, and Mexico.

Thesc same kinds of crops play an important role in the economy of the slow
growth countries. To cite some examples, maize is extensively grown in Argentina
and Chiie; wheat in Iran, Poland, Argentina, Chile, Spain and Egypt; rice in India;
potatoes and yawms or other root crops in Poland, Chile, and Nigeria; sugar crops
in Poland and India; vegetables and fruits, including citrus, in Spain, Iran,
Colombia and Egypt; coffee, tea and cocoa in Colombia and Nigeria; and cotton in
Iran, Colombia and Egypt. In fact, about 75 percent of all of the crops grown in
the study countries measured in value terms sre kinds that are grown in both
tropical and temperate climatic zones.

The crops which account for sizeable increases in agricultural production in
rapid growth countries include kinds that are also adapted to and extensively

growe Iin slow growth countries. They include crops grown in both tropical and



Table 13.--Distributiocn by crops of changes in total crop cutput, 24 countries arrayed by compound annual ratgy
of iacrease in crop predsction 1/
: Annual . =
. rate of - Percent distribution of the change in value of crop output by kind of crops
Country ¢ change : 3 : : : : Sorghum : ¢ Potatoes : Other : i Anaual
in all : Maize : Wheat : Rice : CZ;Z:is ¢ and ¢ Pulpes : and : Root gtia: : Ollsced
$__crops < 2 ¢ ? Millets ¢ : Yamsg : Crops : PE Crops
T T T e e e et r e ————— PercenE~ == =ee e e
Group I
israsl ...... e 9.7 -0.1 4.2 ————— 1.6 2.9 -0.2 7.1 ———— ———— 5.6
Suden ... ... ; 8.0 0.7 0.7 ———— —m—- 21.6 7.2 -——— ———— ———— 29.1
Mexico eo-o. 5.3 25.8 9.2 1.2 0.6 -———- 6.0 1.3 ——— 5.6 5.7
Coscta Rica ..: 5.6 2.2 ~—— 8.0 .- ——— 2.4 - ——— 6.8 -———
Philippines .: 3.2 .6 ———— 28.8 - -——— 1.3 3.0 2.6 22.0 0.1
Tangenyika hqg 5.2 5.8 - ~—-- - ———— ———— ———— 3.2
Yugoslavia .. 5.1 - 2.9 - 2.2 12.0 - 3.4 1.0
Taiwan 30088 l:hs m_e- Ou2 1-2 9—:5 0»,8 gno 1012
Turkey ¢..... 2 4.3 16.0 -0.1 1.9 7.1 == 4.5 3.2
Venezuzla ...: 4.5 ~me- ———— -2.1 12.8 4.5 16.7 5.9
Toup It 2
Thailand oecac g 4»4 .- infntadad 1-1 i 8-8 6-4 609
Brazil .ccoc.o: 4,2 0.2 - 5.8 3.4 5-5 9.8 6.0
Greece ..q...: 3.7 2.0 m——— L.6 3.4 mm—- ———— —————
I‘tan tcevecop s 3-6 4.'9 hathaiindid 2-9 itk it 4-9 7 8
Indis .ovc:co.s 3.1 0.9 5.4 7.7 “—-- ———— 13.5 10.3
Poland ......: 3.0 15.2 - -0.5 38.5  ----  12.7 5.9
Atgentina ...: 2.8 i.7 0.7 -G.6 8.5 ——=- 8.0 13.3
Chile RN LR 2!8 10%3 bttt 6(9 33‘:4 - hadiadieind -312
Japan cccownas 2:8 -3.3 -G.6 3.5 4.0 - 1.2 5.0
Spain boac';cns 2:7 infadeds ——— Ocl 053 indiadhatiad -~ =
Colombia ....: 2.6 3.2 3.0 ————- -1.1 6.2 ———— 1.6 3.6
Nigeris ...,..: 2.6 2.4 - 12.7 2.5 13.7 9.4 0.2 19.5
Egypt 6o3cere ol 2:0 12;6 001 2--7 253 6:8 - 957 4:\8
Pakistan ....: 1.8 1.3 -0.5 0.2 ~-03.9 ———— ———— 21.1 9.5

Continced.

~ 29 =



Table 13._gDistribution by crops of changes in total crop output, 24 countries arrayed by compound annual rate
of increase in crop production 1/ {Con't.)

i Annual : Percent distribution of the change in value of crop output by kind of crops
° rate of° "
2 : ¢ Olives, : s Coffee,: : : H : :
Country , change : Vegetables: Palms : Nut : Tea : : : ¢ Other : Other:
in all and Tobacco® Rubber® Cotton Total
: Fruit : Coconut : Crops: and : : : Fibers: Crops:
H crops : TuLts : and Copra: : Cocoa : H < 2 :
; ------------------------------------------------ Percente==~-=-wmecc e cmeceaceaa
Group Y :
Israel sceoccc 9a7 6261 0:7 - - huhadadd - infadiadiad 1651 e .- 100:0
Sudan eooccczd 8c0 Oe3 e m—- - m———— ——— hatndnkad 4004 e —- ——-—- 10090
Mexico sScozeed 603 799 306 hufndhadiad 8e7 . 1«5 —--——— 2241 008 hdddid 100=0
Costa Rica :-: 5.6 0.5 ———- —=ea 79.1 —e—- ——- - ——— -=-=-=- 100.0-
Philippines .: 5.2 11.3 9,7 ceaa 5.7 5.3 “——— ———— 0.6 -=-~ 100.0
Iangan}’ika oc¢ g 502 ———— ——— hiashndend 14:6 0:4’ - 24&8 3708 - 1001’:0
Yugeslavia ..: 5.1 18.6 - 0.4 - 1.5 ———— - ~-0.8 ~-=~ 100.0
Taiwan cceoco g 495 1091 hadbdnd - 203 3:0 hafindaknd 005 la3 1e2 10090
Tﬁrk&y soBoea s 4:5 19;-3 400 200 - - - 1*6 iadindid 1006 -———— _——-- 100:0
VQHSZEEIB co0c¢g 405 1401 -1c3 it -702 406 hathadad 2/859 3005 - 100»0
Thailand c...: 4.4 ---- 9.1 R e VY I 4.7  2/1.7 9.7  ~--- 100.0
Brazil 50 ecav s 402 9:9 009 m———- 1806 Ong inddadad 603 104 001 10000
Greéce comacco s 307 11&1 590 hahndniind indndadnd 13 4 - 854 bt —_——— 100:0
Group ¥Y S
100 esvcocez 3.6 22,0 0.4 0.9 0.8 -0.8 --e=  23.5  ====  =—e- 100.0
India 5%0vee oy 3@1 ———-— Oc7 - 201 102 002 408 2u7 hafded 100:0
Poland ......¢ 3.0 12.1 e ———— - 2.7 ———— ———— ———- ==~ 100.0
rgEEtina so0a 298 38:3 it - - 2v5 hadadnd 106 ———- 009 100:0
Chile .:0c00-. 2.8 ———— - ———— ———- 0.2 ——— ———— —-n- == 100.0
Japan cooossag 2.8 28.5 ——— oo 3.0 5.2 - ———— ———- ~=-=- 100.0
Spain scoao6c e, 2.7 6100 37n3 0:3 —_n-- wan- - - On3 huthalndd - IOOoO
COImeia ccco g 206 809 mme - bttt 40=7 1:4 indidadd 17:2 002 —-———= 10090
NigEriB cceooey 2c6 305 On2 007 21r8 0:4 6:9 3:7 hatadndind hiadenlind 10000
Egypt occovoc: 2.0 21.2 ———- —— ce-- - ———— 9.5 ———- --==- 100.0
Pakistan ....:3 1.8 ———- ———- ———— ———- 3.7 meea 10.3 1.9 -=== 100.0

Q
o

1/ For time period shown in tables 11 and 12. 2/ Includes cotiousced.



- 64 -
temperate zones. These facts suggest the hypothesis that the differences
between slow growth and rapid growth countries lie less in differences in the
kind of crops they can grow than in diffecences in other factors. The record
of substantial progress made in such countries as Sudan, the Philippines,
Taiwan, Mexico, and Costa Rica, indicate that among these other factors careful
consideration must be given to the role of public action at national, state and
local levels in increasing farm production incentives, freeing the energies and
powers of decision of farm people, and providing the infrastructur: of facilities
and services essentlial to transforming traditional agriculture. Agressiveness
and effectiveness with which countries compete for a share of world markets mus!

also be considered in this context.

Crop Yields

There is nov no better avallable indicator of changes in resource produc-
tivity, applicable particularly to underdeveloped countries, than changes in
yields per unit of land. Crop yields have been steadily increasing since 1948
in all of the study countries. Generally, countries above average in rates of
increase in value of their total crop production have also had higher than aver-
age rates of increase in thelr crop yields (tables 12, 14 and 15). Leaders in
yield increases include Israel, Sudan, Mexico, Taiwan, Greece, Yugoslavia,
Tanganyika and Thailand. Among the more rapid growth countries, only Brazil,
Venezuela and Turkey have failed to achieve substantial yield increases. These
countries have brought considerable areas of new land into cultivation, much of

which may be of below average quality.



Table 14.--1Indexes of crop output per unit of land 1/. study countries, 1948-1963
{1957-1959=1005

Area and

countey 1948 19497 1950 1951° 1952° 1953° 1954° 1955° 1956 1957° 1958° 1959° 196¢° 1961° 1962° 1963

Latin America

Argentina ....: 90 92 g8 95 95 97 103 95 95 95 102 103 101 107 113 111
Brazil ....... ¢ 1o1 96 100 101 99 98 99 98 94 100 99 101 103 107 106 NA
Chile ...00.u.p 91 85 74 78 84 91 93 96 95 94 107 921 92 99 96 104
Colombia 2/ ..: NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Costa Rica 2/ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
dMexico -cecceco0ad 76 83 80 81 31 82 93 99 94 101 103 96 108 103 108 104
Venezuela ....; 3/ 3/ 3/ 3/ 3/ 88 92 98 98 100 98 103 o1 100 101 NA
Africa :
Nigeria ......: NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Sudan &4/ .....
Tanganyika ...
Tunisia 4/ ...

38 66 71 78 98 80 97 104 116 94 103 102 96 131 112 NA
62 67 70 71 81 71 74 98 97 95 102 103 104 104 106 105
82 169 169 95 147 133 102 108 94 94 105 102 88 62 127 125

Europe
Greece siooscat 64 73 €8 72 69 85 80 89 82 104 98 98 93 96 104 NA
Poland 4/ ....: 80 82 92 79 84 86 92 89 99 100 99 101 110 127 111 125
Spaln .:cceocss 76 69 74 97 93 77 97 90 91 97 98 105 94 100 NA NA
Yugoslavia ... NA NA 56 84 52 84 69 81 68 104 80 116 109 92 97 109

Near East & H
S, Asia :
Egypt «cccocsos 94 93 88 84 97 87 91 88 88 97 99 104 108 93 111 111
India c-:0.0...: 104 51 93 88 88 89 97 99 95 99 94 106 102 114 112 109
+T8N to0ccvacast 68 89 96 79 88 92 93 90 92 99 100 102 98 103 99 107
Israel ccceeess NA 55 45 33 59 60 75 70 92 106 85 99 93 98 125 i17
Jordan ..c....: l&4 158 116 119 152 81 158 73 139 143 43 114 31 109 76 27
Pakistan c....¢ 97 100 96 $9 85 96 99 96 92 102 100 98 102 108 110 108
Turkey sceccce 92 79 96 112 114 119 89 99 92 103 100 97 103 96 101 115

Far East :
Japan ccoceceoc 88 83 84 82 88 76 82 101 92 96 99 105 109 108 114 {110}

Philippines .. 90 97 97 106 107 108 115 108 102 100 102 98 106 103 112 1i4

Taiwan -c.:0.0 65 73 78 77 81 89 90 88 94 98 102 101 102 107 NA NA

Thailand .....: 91 90 88 22 93 100 84 99 108 98 103 99 118 117 116 NA

© so 806 @0 o 6o 66
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1/ Changes are those regulting from combined influence of changes in crop patterns and changes in crop yields.

2/ Due to severe deficiencies in data on land area, series on yield have not been calculated. 3/ Datz incomplete
¢r not available. 4/ Data for 6 annicn] armmo A L go=en RO VE Y
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Table 15.--Classification of countries by rates of increase in land area and
crop yields, 24 study countries, arrayed by 1948-63 rate of increase in crop
production

Percentage increase 1n crop area

¢ Rate of :
Country : increase Upper half : Lower half
: 1in crops :__increase in yields ¢ 1ncreagse in vields
?  per annum Upper H Lower g Upper g Lower
H :_half ; _half ¢ half ¢ half
Percent ¢ Percent Percent Percent Percent

Israel .......: 9,7 : X

Sudan ...005008 8.0 : X

Mexico s.ccoent 6.3 : X

Philippines ..: 5.2 : X

Tanganyika ...: 5.2 : X

Yugouslavia ...: 5.1 : X

Taiwan ccoawoos 4.5 : X

Turkey «..on0ut 4.5 H X

Venczuela ....: 4.5 : X

Thailand .....: 4.4 X

Brazil .ccc000: 4.2 X

Grerce n.sesoa? 3.7 : X

Iran cocoecono? 3.6 : X

India coco0svos 3.1 H X

Poland ccoccoes 3.0 : X

Avgentina ....: 2.8 : X

Chile ...0uve0t 2.8 H X

Japan sccecocaes 2.8 : X

Spain ccoooso0ot 2,7 H X

Colombia ..0..: 2.6 : X

Egypt cececvost 2.0 : X

Pakigtan c.voo0? 1.8 : X

o ®

°
L3
u
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The fact that substantial yield increases have been made under a wide
variety of conditions, including in tropical as well as in temperate zone area,
presages hope for good yield-increasing potentials in most of the world's less
developed countries. They warrant further examination of the widely held belief
that yield-incressing technologies available today are limiicd mainly to tem-
perate zone countries or that yield increcases follow a set stage pattern with
take-off dependent on given levels of literacy, per capita income, or other such
general factors that are not themselves directly related to yields.

Moreover, there is no a priori basis for supposing where opportunities for
both exist that increasing yields are preferable to extending land area as a
means of increasing agricultural output. Densely populated countries such as
Taiwan and Yndia have to rely upon increasing output per unit of land as the
principal means of increasing their agricultural output. The most favored coun-
tries for increasing agricultural output are those which can combine large yield
increases with large increases in area of crops. Sudan, Mexico and Venezuela are
examples of countries that have made substantial increases both in acres of crops
and in output per unit of land (table 15).

Increasing output by expanding land area, instead of being cost-free however,
ofzen requires large new capital investments in roads, railroads, electric power
facilities; schools, and other infrastructure features. Whether such capital
would be more productive if used to finance the development of yield-increasing
technologies and purchase of fertilizers, insecticides and improved seeds is a
question warranting careful study even in countries with large land expansion

potentials.
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Yield-Increasing Methods

It is not possible with available information to indicate quantitatively
the resource basis of the observed increases in output per unit of land except
in Greece. The wost important methods of increasing oua:put per unit of land
have been shifts to irrigation farming and increased uue of fertilizers, pesti-
cides and improved seeds. Increases in land under irrigation have been parti-
cularly important in accounting for Mexico's gains in output per unit of land,
which gains have been heavily concentrated in northwestern part of the country
where production of cotton, fruits, and vegetables has become increasgingly 1like
much of the farming in Southern California. In Israel, all of the increase in
area farmed consists of land brought under irrigation. Similarly, irrigation has
played an important role in the gaing made by Sudan. Such countries as Sudan and
Israel are illustrative of parts of the world where increases in land area under
cultivation and increases in yields commonly occur together. 1In these areas,
irrigation often increases output per unit of land by making multiple cropping
economically feasible. Moreover, the putting of land under irrigation is commonly
aggociated with ircreased dependence upon the market economy and with increased
use of purchased inputs such as fertilizers, pesticides, and improved seeds, as
well as with improved tillage practices.

Estimates made for Greece on sources of the increases in crop production
between 1950 and 1960 ascribed 8 percent of the increases to increases in land
area and 92 percent to changes in output per unit of land (table 16). The bringing

of land under irrigation was the one most Important factor in these increases
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Table 16.--Estimates of the relative contribution
of selected factors to the increase in crop pro-
duction, Greece, 1950 to 1960

Factor ; Contribution
: Percent
Land 1/ ccceseccncsocsocconat 7.6
Irrigation 2/ nuq.n..qa.gu; 33.1
Fertilizers 3/ oaoo.auoao.; 17.1
Other 4/ naoo.noo,,,n.ou“n; 42.2
Totalnn,.o,,..ooa; 100.0

1/ Assuming the average "productivity" of land
remained the same.

2/ Assuming yield of land irrigated was 3.3
times that not irrigated, based on information in
C. Evelpidis, "Irrigation in Greece," International
Journal of Agrarjan Affajrs, Oxford University
Press, London, January 1963. The land factor in
irrigation {as a result of increasing amounts of
land under irrigation) was removed in the computa-
tion.

3/ Assuming a 33-percent increase in yields for
each 60 kilograms of fertilizer used, based on 1959
FAO Mission report on Greece.

4/ Retter seed selection, crop rotation, use of
pesticides, etc.



-.70-
{33 percent). Increased use of fertilizer acecounted for '7 percent of the increases
made in the country's crop production. The remaining 42 percent of the country's
increase in crop production is ascribed to a combination of technical improvements
including better seed selection, crop rotation, use of insecticides and herbicides,
and better tillage practices.

Yield increases on other than newly irrigated land in most of the study coun-
tries appear to have been achieved by the adoption of simple yield-increasing
improvement involving little if any additional cash expenditures. In most countries,
increases in uses of fertilizers, pesticides and other purchased inputs have beer
too small for these to have accounted for more than 30 to 50 percent of the yield
increases observed since 1948, even assuming quite high responses for such {nputs
{see Chapter 8).

At early stages in the transformation of their agriculture, there are probably
available for farmers in most underdeveloped countries very cheap sources of yield
increases, the cxploitation of which can increase their capacity to finance more
costly sources of output increases. These cheaper sources include in some places
shifts to row planting of cotton, maize, rice, and many crops now grown broadcast;
better weed control; improvements in other tillage practices; and increased time-
liness and care in crop harvesting.

There is no reason to suppose that the supply of relatively cheap sources of
yleld increases cannot be appreciably expanded through research directed to this
objective. Variety improvements have becn one of the cheaper new sourses of yield
increases produced in che United States, Mexico, Japan and some other countries
through research. Research directed to developing relatively cheap sources of
output increases is still in infancy stage in most of the world's underdeveloped

countries.
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Chapter 4.--LAND AND OTHER NATURAL FEATURES*

Increasingly, the productivity of land for agricultursal uses is becoming
a function of advances in agricultural technology and of the increases in
capital and skills they require. Scientific and engineering research produc-
ing farm technological advances, however, has been heavily concentrated in a
few now economically advanced countvries such as the United States, Germany
and Japan. Research directed to breaking soil-related impediments to incre-sed
output has, therefore, been addressed to the kinds of impediments that have
been most important in these countrles rather than to kinds limiting agricui-
tural output under soill and climatic conditions existing in many of the world's
less developed countri=zs.

For this reason, natural resource differences are important at early
stages of development. This importance will likely decline as advances are
made in availeble technologies and in supplies of capital and skills needed
for their application. But while technology in underdeveloped countries con-
tinues to be rudimentary and capital and skills very limited, differences in
their natural resources bases can have large importance in accounting for
differences in their agricultural output and short-run growth potentials.

1t is against this kind of setting, that we turn in this section to con-
sidering differences in natural resource bases of the study countries as factors

associated with differences in their agricultural output and productivity.

Agricultural Land Area and Expansion Potentials

Soil surveys suitable for agricultural planning exist for only a few areas,
principally in economically advanced nations. Among the study countries, only
in Japan and Israel have soils bren mapped in enough detail for reasonsbly

reliable interpretations on a country basis. Soils in Greece, Yugoslavia,

% Prepared by Steven A. Breth.
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Teiwan, the Philippines, and Tunisia have been mapped in some provinces.
Soils in parts of Venezuela, Colombia, Chile, Brazil, and Nigeria have been
surveyed in a manner "useful for broad agricultural interpretations at the
province level." 3/ For the other study countries knowledge of their soil
regources is extremely Scaaty.

Recognizing these limitations in knowledge of soils and their potentials,
World Soil Maps have been used for rating the study countries according to
their agricultural land expansion potentials (table 17). These maps delineate
broad soil groups on a country-by-country basis for 23 of the study countries.

Estimates of the amount of potentially arable land in each couuntry are
based on the world average potential for each soil group as shown in table 18
and on the further assumption in the case of alluvial soils that 50 to 80
percent are potentially arable (figure 9). Such esiimates obviously do not
take account of inter-country differences in the soil groups. Neither do they
take account of the cost of bringing new lands into arable farm uses or of
‘pheir productivity relative to such costs. Particularly crucial, they do not
take account of moisture limitations. At best, therefore, such estimates must
be taken as long-run expansion potentials whose economic feasibility will turn
upen growth in needs for food, initial costs of bringing such lands into use,
technological advances influencing their productivity, and even prospects of
increasing output on land now in use.

Subject to these limitations in the estimates made, potentials for expan-
sion of the arable land area in terms of area alone are relatively large in

Brazil, Colombia, Venezuela, Argentina, Tanganyika, S.dan and Iran. Disregarding

3/ Kellogg, Charles E., "Potentials for Food Production," Farmer's World,
Washington, D. C. 1964.
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Table 17.--Selected statistics related to land use in study countries

g : , : ¢ Index of crop pro-
: Tear : Arable ¢ Total land : duction per unit
' unless land
Country : : : now in s of arable land
. otherwise expansion X cabl X
: noted 1/ ° potentials ° arable uses : average for all
: = H s . countries = 100
i Rating 2/ Percent .- Percent
roup 1 :
Brazil ....c..: 1957 i 2 25.2
Sudan cscsvuco? 1954 1 3 e
Tanganyika ... 1960 1 10 ————
Colombia .co:0t 1960 I 4 22.2
Venezuela c...3 1960 I 3 6.6
Argentina ....: 1957 X 11 10.
Iran cncoeoncnoct 1960 11 10 29.9
roup 2
Egypt ccsocvoss 1661 111 3 389.8
Thailand ..c.o: 1960 11X 20 70.8
Chile ...co0u00 1956 Ir 8 44.9
Mexico ceavoost 1950 111 10 11.7
Group 3 :
Japan ccoecsons 1960 v 16 306.8
Philippines ..: 1961 v 23 82.1
Taiwan ccooesea? 1960 v 22 411.8
Tunisia co....02 1957 v 38 23.6
Poland .......¢ 1961 IV 53 m————
India ceeocassl 1958 v 49 47.1
Israel c..... o8 1961 IV 20 81.5
Yugoslavia ...: 1960 v 32 70.2
Greece wvosssol 1960 v 28 56.6
Turkey coocooas 1961 1v 32 33.9

1/ Most recent year land-use figures available.

2/ The ratings I, IX, IIT and IV are used to mean increases in land expansion
over area now in use of more than 150 percent, 75-149 percent, 25-74 percent,
and under 25 percent, respectively.
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Table 18.--Estimated potentially arable land in the world

Proportion : Ares
¢ of soil ¢ potentially
Soil groups :  group S arable
! potentially : by soil
: arable : groups
¢ Percent Mil. acres
1. Prairie soils, degraded chernozemss......: 80.0 242
2. Chernozems and reddish chestnut ,........! 70.0 660
3. Dark gray and black soils of subtropics ¢
and tropicS........ vecesasacans ceereesad 50.0 618
4. Chestnut, brown, and reddish brown ......: 30.0 892
5. Sierozems, de€SErt .......vceoenvnrevosesast .5 34
6. Podzols and weaklyppodzolized ..c..cesac.t 10.0 320
7- Grﬂy"brown pOdZOlic 40P es0sn0ss0escesa0oo0 o 6500 972
8. Latosols, red-yellow podzolics ...oeeevess 35.01 2,780
9. Red-yellow mediterranean .cc..veececececs? 15.0 41
10. Soils of mountaing c.veevvevecesesoncnanat o5 30
11. Tundra l!\)."ﬂﬁ(..0OUO.I-C-UBIIDBDIOD...'" .0 0

Source: Adapted from Kellogg, Charles E., "Potentials for Food Produc-
tion,” Yearbook of Agriculture, 1964, U.S. Department of Agriculture, Wash-
ington, D. C.
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consideration of immediate economic feasibility, these countries could expand
their arable land area by 75 percent or more. Economic feasibility of such
expansion under present conditions, however, is probably very low in Iran and
Sudan because of moisture limitations. Both of these countries have sizeable
areas where with sufficient water the soils would be productive. Some of the
land with a potential for arable land uses will require modern machinery and
relatively large amounts of fertilizers as well as drainage and irrigation
before they can be made highly productive.

Potentials for expanding arable land area are lowest in the Philippines,
Japan, Taiwan, Tunisia, Poland, India, Israel, Yugoslavia, Greece and Turkey.
The expansion potential in these countries is believed to be under 25 percent.
Since 1948, Turkey has probably plowed up much of its land that should have
been left in grazing land uses. Japan, Taiwan, India, Israel., and Poland are
very densely populated countries, with this difficulty greatly alleviated in
Japan and lsrael by tlLeir industrial development.

Arable land expansion potentials estimates as indicated above ond subject
to the indicated economic limitations range from 25 te 75 percent in Chile,
Mexico, Thailand and Egypt. This estimate for Egypt, however, is of little
meaning because of water limitations.

It is significant that expansion in area of crops has been an important
source of crop output increases mainly in those countries having a large land
expansion potential (table 11). Care must be taken, howaver, nut to mistake
land expansion potential for agricultural output expansfon potentials. For
example, Japan had a value of agricultural output in 1960 of $961 per hectare

of arable land compared with only $91 for India and $78 for Argentina. Thege
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comparigsons indicate much more fully than do land expansion potentials what
1s the magnitude of the agricultural output expansion potentials in the world's
less developed countries when and if the need for such expsnsion arises and

modern scientific and organizing principles are applied to this end.

Differences in Quallty of Soil Resources

The worth of any country's soils for agricultural uses can vary greatly
depending upon its fund of technological knowledge, conditions affecting sup-
plies and prices of other production factors, and conditions affecting the
demand for its agricultural products. In terms of their physical productivity
vhen first plowed or while technology is still in a rudimentary stage of dev-
elopment, the world major soils have been classified as follows:

Most favorable: Prairie soils; degraded chernozems; chernozems;

reddish chestnut soils; gray-brown podzolic soils;

alluvial soils.

Moderately favorable: Dark gray and black soils of the tropics and

subtropics; sierozem soils; desert soils;
chestnut soils; brown soils; and reddish-brown
soils.

Fairly favorable: Latosolic soils: red-yellow podzolic soils;

red-yellow mediterranean soils; podzols.

The "most favorable" category includes the best soils found in temperate
areas and alluvial soils in both temperate and tropical climatic zones. "Mod-

erately favorable" includes mediocre soils of temperate climates and some of
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the better soils of the tropics. '"Fairly favorable" includes the least respon-
sive of tropical and temperate climate soils. Rating of the study countries
on the basis of soll quality have been made, using the numbers 1, 2, and 3 to
represert major quality groups.

Countries with more than 65 percent of their potentiaslly arable soils in
the most favorable group are rated "1". Countries with less than 65 percent
of their potentially arable soils in the most favorable category, but with 755
percent in the most favorable and moderately favorable categories combined are
rated "2". Other countries are rated "3".

It is not surprising that countries having the highest ratings rank lowest
in their srable land expansion potentials (tables 19 and 20). Argentina is a
notable exception.

In a developing world, knowledge of hnw to make a given soil productive,
and capital to invest in land development activities are crucial factors
affecting its productivity. In some cases drainage makes f rmerly unusable
soils highly productive. Deep plowing may turn previously unwerkable clay
soils into high yielding land. But usually high productivity results from a
combinaticn of techniques and inputs. The cultivation system has to be modified
to overcome the limitations and enhance the potentials of a given soil and the
environment in which it is found. Plant varieties and fertilizers can be
adapted to best suit the peculiarities of a soil type.

Most of the fundamental research in soil sciences has been done in dev-

eloped countries. &4/ These countries are nearly all in the temperate regions

4/ V. Ignatieff, "Soil Science and Soil Surveys," Summary of Proceedings
on Agriculture of the United Nations Conference on the Application of Science
and Technology for the Benefit of the Less Developed Areas, Washington, 1963,
p. 107.
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Table 19.--Ratings on quality of potentially arable land and potential
for expansion of arable land, study countries 1/

Country : "Quality" of s Potential for
and / : potentially 3/ s expansion of
group = : arable land = : arsble land
: Rating Rating

Group 1 :
GreeC= .scosvvanvsest i 3
Egypt ocvovscscvesnat 1 2
Yugoslavia ccecacsot L 3
Taiwan cccoocccosvenel 1 3
Poland .occevocooavossd 1 3
Argentina cosvvrceoat 1 1
Turkey ccocssccasvonl 1 3

roup 2 :
Mexico siovscnsocconsl 2 2
Tunisia .c.ccacewvcoal 2 3
India ccovssovononoust 2 3
Israel ..cusnccvonvol 2 3
Sudan ..coocoooscoasl 2 1
Iran coococoscoscoconl 2 1
Chile ccoovcuavoouosnt 2 2
Group 3 :
Japan cocvnescovocost 2 2
Thailand ...00c000vat 3 2
Venezuela .o.avovs003 3 1
Tanganyika ss.0c0n00: 3 1
Philipnines :ccvaesat 3 3
Brazil cssacovana.ool 3 1
Colombia v.ocoovaaoo? 3 1

2/ Ratings of 1, 2, and 3 are used to indicate most favorable,
moderately favorable and least favorable, respectively.

2/ Groupings are based on quality of potentially arable land.

3/ From standpoint of adaptation to productive crop culture with
current world knowledge of agricultural techniques.
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Table 20.--Ratings of quality and quantity of soil resources in representative countries

Country

. Expansion °

rating

o
<
.
.
-

Soil
quality

Reasons

Yugoslavia ...

Tunisia ceeses.

Colombia .....

60 €8 0@ S8 ST 28 59 BE U €O 95 66 3 6% BB S8 aE €8 e av €8 8¢ se gn eo ea Jus ae

o8 %a o8 ea 00 ee s

Expansion: Yugoslavia's current arable lend amounts to 30
percent of the nation's total area. This is about equal

to Yugoslavia's maximum potential arable land under good
soil management practices, Over half of the country's

soils are not suitable for agricultural production or suit-
able only for sparse grazing. Many unsuitable soils cur-
rently are being used and erosion is resulting. Quality: Of
soils potentially arable under good soi! management practices,
Yugoslavia has a high propcrtion of very productive types.
Black, loamy chernozem soils, fertile brown forest soils,
moderately leached gray-brown podzolics and drained alluvial
soil: make up the bulk of the country's arable soils.

Expapsion: 4s an arid country, water is the foremost limit on
expansion of arable lard. With water. much of Tunisia would
be arable. However, even if all of Tunisia's koown water
resources are exploited, only a small additiom will be made

to currently arable land. Quality: Soil of oases make up an
important part of the country's arable land. Centuries of
manure and water have made these s3ils highly productive.
Alluvial sodls and the deeper desert soils are moderately
productive in northern Tunisia where rainfall is highest.

Expansion: Current arable land in Colombiz is under 10 per-
cent. Perhaps one-fifth of the country is potentially arable.
So, although agricultural production is undesirable on over
half of the land (primarily because of steep, shallow mountain
soils) a substantial opportunity for expansion remains.
Quality: Most of Colombia's potentially arable soils are
latosols. These soils have rarely supported a highly produc-~
tive agriculture.

Continued.
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Table 20.--Ratings of quality and quantity of soil resources in representative countries, (Con't.)

Country

Expansion
rating

Soil
quality

96 es e

Reasons

Thailand......

Egypt -cvvoeoes

00 ®6 8o 00 00 KU s 43 0 40 Pt 40 s 42 08 g0 6 % Se ea es OV

Expansion: About one-fifth of Thailand is currently arable
laud. About one-third of the country's land seems potentially
arable. Quality: Alluvial soils and latosols each consti-
tute somewhat less than 50 percent of Thailand's potentially
arable soils. The bulk of the difference is dark tropical
clays. Thailand's alluvial soils are highly productive with
irrigation, fertilizer, and drainage. Sandy ferruginous
latosols are very infertile but can be used for wet rice.

The dark tropical clays are productive but become very sticky
when wet and extremely hard when dry.

Expansion: Egypt currently uses only three percent of its
land area for agricultural production. Virtually all of this
is arable land. Compared to current use, large amounts of
good soil remain unexploited. Water is the main limiting
factor. Estimates of potential srable land must be based on
assessment of water resources. With large water reserves
under the desert that perhaps an additional two percent of
total land area can be brought into production. Quality:
Nearly all Egypt's arable land is fertile alluvial soil
irrigated from the Nile.

-.‘[8-
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of the world. Most underdeveloped countries and certainly the more impoverished
ones are in tropical regions.

In their natural state, tropical soils can support tremendous quantities
of vegetab.e matter per hectare. However. this is not because of any extra~
ordinary reserve of fertility, Plants of a tropical forest thrive on the heat
and humidity, but the soil has only a thin layer of humus. Organic matter
decomposes rapidly under tropical conditiomns, hence, new plants are nourished
by recently fallen plants. When forests are cleared, the humus lay:<r may com-
pletely disappear because of lack of new organic matter.

High temperatures and rainfall encourage loss of soil nutrients from the
root zone. Since the soill water is warm, it can hold large amounts of nutrients
in solution. Heszvy and intense rainfall washes the nutrients in solution ouwt of
the reach of all except the most deeply rooted plants.

In areas with dry seasons, water of the subsoil may return to the root zone
carrying with it metallic hydroxides which form a sterile, impermeable layer
known as laterite., 5/ Laterization becomes more acute as the dry reason length-
ens, hence, it is progressively more common as one goes from the equator towards
large desert regions. 6/

Aside from intense leaching, tropical rainfall causes severe erosion, as
much because of its distribution as because of its quantity. Tropical rain
tends to come in cloudbursts with rain falling for 20 to 40 minutes at the rate

of 3 inches per hour.

2/ pierre Gourou, The Tropical World, London, 1963, p. 21.

6/ According to USDA Soil Scientists, laterite may not be quite the hazard
some have pictured it..... The cultivators of Kerala State in India somehow
learned how to handle these soils over a thousand years ago. They learned how
to grow food crops in mixed cultures without plowing.
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Tropical climate imposes another obstacle not directly related to the
soil, but important when agricultural systems to overcome the shortcomings of
tropical soil are comsidered. 1In tropical areas as one moves toward desert
regions rainfall becomes progressively more erratic and the rainy season changes
from year to year. More important, the distribution pattern is less predictable
80 as to complicate goil management problems. The first rains may be followed
by a severe dry period. Or, most of the season's ruin way fall at the beginning
of the wet season, or alternatively at the end.

Shifting agriculture has been primitive man's approach to the vagaries of
tropical soil and climate. He disturbs the balance between vegetation and soil
as little as possible by carving only small patches out of the forest and by
incomplete clearing. He interplants a variety of crops to provide foliage pro-
tection through the growing season and to hedge against weather. Fertility
under shifting cuiltivation, nonetheless, declines rapidly and after about three
seagons, the land is left fallow for ten or twenty years to regain its fertility.

Shifting cultivation has proven successful as a means of sheer survival
for hundreds of generations. However, it is successful only in keeping man one
step ahead of complete disaster. As population increases, farmers are shorten-
ing the fallow periods at the cost of declining yields and more erosion. The
system is incapable of supporting dense populations.

Highly productive agriculture, however, has been developed on some tropical
soils. This has been most often assoclated with tree and other perennial crops,
such as coffee, rubber, cil palm, bananas, and cocoa. Tree crops minlmize soil

exposure and deep tree roots utilize plant nutrient washed down from the surface.
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Table 21.--Selected factors relating to land, 21 study countries, 1948-63

5 i : L ow o - : Annual com-
; Anoual rate : Potential for : Quality H Per capita ¢ pound rate
of change of gross domes-
Country : arable land : : s of change
: in crop : expansion 2/ : arable' : tic product, : in area of
. output 1/ . . land 3/ . 1960 4/ . field crops
: Percent Rating 2/ Rating 2/ U.S. dollars Percent
Israel ......: 9.7 4 2 905 3.8
Sudan c..c0.00 8.0 1 2 66 2.9
Mexico csovaos 6.3 3 2 321 3.4
Philippines .: 5.2 4 3 113 3.7
Tanganyika ..: 5.2 1 3 57 3.1
Yugoslavia ..: 5.1 4 1 179 0.4
Taiwan soc.ved 4.5 4 1 97 0.9
Turkey cocvos: 4.5 4 1 254 3.3
Venezuela ...: 4.5 1 3 650 4.9
Thailand ....: 4.4 3 3 84 1.9
Brazil ......: 4.2 1 3 145 3.2
Greece osocoes? 3.7 4 1 297 1.5
Iran .ccovonos 3.6 2 2 130 2,2
India scoeccst 3.1 4 2 70 1.7
Poland cc.aoc$ 3.0 4 1 538 -0.1
Argentina ...: 2.8 1 1 465 0.2
Chile vuoeooss 2.8 3 2 405 2.3
Japan cosesas? 2.8 4 2 337 0.1
Colombia .00 2.6 1 3 248 0.8
Egypt ccecooas? 2.0 3 1 155 0.4
Tunisia sue0.t 1.6 4 2 145 NA

°
o

1/ From Chapter 3, "Sources of Change in Crop Output."

2/ Ratings are those shown in table 17.

3/ From the standpoint of adoption to productive crop culture with current world
knowledge of agricultural techniques. Data are from table 19.

4/ See Chapter 9.

S v T ART o
Previcus Pugs Dlank
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There is, however, some indication that rapid increases in crop production
tended to occur in countries which expanded their cultivated acreage substan-
tially (table 11).

Recent agricultural development patterns in the study countries indicate
the possibility of rapid increases in output even in countries with meager land
resources. An abundance of land resources does not by itself insure development.
Development depends upon what is done with availeble land resources, including
improvement in technical possibilities, sources of supply of other production
requisites, knowledge and skills of farm people, and incentives to producers as

affected by price policies, tenurial arrangements, and other fastitutional factors

Climate

There are several other ways than those discussed above in which climate
influences agricultural development and in psrticular fhe inter-regional trans-
fer of agricultural teckaiques.

Tropical climates favor insect multiplication. 9/ Fairly constant temper-
atures and high humidity throughout the yvar make insect control far more serious
than in temperate climates where low winter temperatures help keep insects in
check. Likewise, warm humid climates encourage the multiplication of micro-
organisms. Perishability is a very severe problem in the tropics and is one of
the major hindrances to the development of commercial horticulture and animal
reproduction. The one advantage of tropical climate lies in the possibility of

multiple cropping where water is available.

9./ Pierre Gourou, The Tropical World, New York, 1962, pp. 54-95.
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Water Resources

A high annual rainfall does not by itself insure favorable moisture condi-
tions for agriculture. 1In the tropics, rainfall is erratic and o{ten highly
unfavorable. The seasonal distribution of rainfall is often very unfavorable.

Irrigation has long been the basis of agricultural development in arid
regions. In many other countries it is used to compensate for poorly distri-
buted rain during the growing season.

In spite of the importance of irrigation, little i:; koown about the avail-
ability of water in most countries. 10/ 1In fact, knowledge of the amount of
currently irrigated land is quite imprecise. What passes for irrigation in
one country is not treated as irrigation in others. TFor example, in some coun=-
tries rain-fed rice paddies and cropland watered by annual floods are considered
as irrigated. For any given level of irrigation, it is also difficult to obtain
satisfactory statistics, especially in a country where some farmers use wells
and some streams and where the amount of water used differs greatly from farm
to farm,

Indication of importance of irrigation in various countries is provided
by data shown for around 1955 in table 22 and for 1960 in table 23. Because of
changes in definition of irrigated land, however, data for the two time periods,

2re not highly comparatle.

10/ L. Garnier, "Irrigation and Water Yse," Summarv of Proceedings on Agri-
culture of tie United Nations Conference on the Application of Science and Tech-
nology for the Benefit of the lLess Developed Areas, Washington, 1963, p. 133.
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Table 22.-~Irrigated land in study countries, circa 1955

: Area : Ratio of
: irrigated : irrigated
Country : 1/ to cultivated

: circa 1955 : land

: 1,000 Acres Percent
Israel ... veuv0a0t 110 11.2
Sudan ssesevcncenas 1,523 20,7
MCXICO cocecscannal 5,330 9.2
Philippines .cosuot 1,450 14.8
Tanganyika .......: - -
Yugoslavia ..cva0v 153 0.8
Talwan ...ovevooasl 1,337 61.8
TUrkey coeoweasoset 217 0.6
Venezuela vevowoes? 77 1.0
Thailand «.ceeeeast 2,184 16.3
Brazil ...... craea? 346 0.1
Greece ...cveve.. .2 474 5.9
TYan ceeevconnes oot 5,000 -
India .ccocew esooat 59,057 19.9
Argenting c.eseavod 2,500 3.3
Chile .crcovooesnot 3,212 20.4
Japan .ocoesssencot 9,430 75.6
Spain ..o... soeeast 863 3.8
Colombia .ooccnmoacot 208 3.5
EBYPL ccvoconvooast 7,000 100.0
Pakistan soouvcooscol 21,310 47.4
Tunisia vovevoonvet 124 1.3

Jordan cosvcvocvect 72 -—-

1/ Land raising two irrigated crops per year counted twice.
Source: International Commission on Irrigated and Drainage,
Ixrigation in the Vorld, New Delhi, 1955.




Table 23.--Irrigated land in study countries, 1960

. X : Planned i Eiﬁimztgg
. Irrigated - ° irrieated . increases ° : gi 1
Country '  Year ° land ¢ irrisate in ¢ potentlal as
H : 1/ H : irrigated : percent of
: : = : cultivated : 1 s cultivated
and
. 3 e : land
: Thous. acres Thous. acres Percent
Israel .....: 1960 334 - 54.0
Sudan c.ocao? 1963 2,000 200 -
Mexico .u»vs 1964 10,600 3,000 -—-
Costa Rica .: (recert) 37 - -
Yugoslavia .: 1950 297 - 35.9
Venezuela ..: 1963 642 - -
Brazil .....32 1963 865 -—- -
Greece veveo? 1960 899 - 32.3
India cco.ve: 1959 58,000 35,000 44.0
Poland .....: 1961 514 -—— 14.5
Argentina ..: 1963 2,772 ~-- -
Chile ...00e 1963 3,370 1,200 -
Japan ......: 1960 8,500 --= -—-
Spain ......: 1960 4,524 - 21.2
Colombia ...: 1963 544 -—— -——
Egypt -....-: (recent) 7,000 2/2.000 ——-
Pakistan ...: 1963 27,400 -— -
Tunisia «...: 1962 151 --- 3/

°
u

1]
u

1/ Land with irrigated crops.

2/ From Nile only.

3/ Maximum potential estimated at 740,000 acres.

Multi-cropped land counted only once.

Source: 'Water Has a Key Role," by Elco Greenshields, Farmer's World:
The 1964 Yearbook of Agriculture, Washington, D. C. 1964.
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In Egypt, virtually all cultivated land is irrigated. Lacking significant
rainfall, Egypt has no alternative. Irrigated land is a small proportion of
cultivated land in other arid countrizss becawse they get enough rain in at least
part of the year to raise crops. Furthermore, few arid countries have a potentisl
source of irrigation that approaches the Nile. Often, arid countries find the
mo 't efficient use of meager water resourcer is to save the water for livestock
and let the livestock graze the vegetation that grows during the rainy season.
This is in addition to raising crops during the rainy season.

The importance of irrigation in a country's agriculture has little relation
to climate. Egypt would be essentially uninhabitable without irrigation, but as
already noted, other arid countries are able to provide food and fiber without
irrigation, 1In fact, irrigation tends to be most important in countries with
moist climates where, presumably, rainfall is adequate for most crops. Rice grow-
ing is common to most countries where irrigation is important. Much rice is grown
in rain-fed paddies which is usually classified as irrigation. Higher yields
result when water control is more precise as where it is transferred from a natural
source to agricultural land.

Table 23 provides an indication of maximum potential for irrigation in a few
f the study countries. Signi icantly, countries which have some idea of their
water resources are the most developed. Few underdeveloped countries have con-
ducted surveys which would provide an indication of their irrigatior. potential.
Furthermore, few countries have begun to approach utilization of all their avail-
able water resources. One exception is Israel. By 1970, Israel may be using

essentially all its available water.



Chapter 5.--LAND TENURE AND SIZE OF HOLDINGS*

Land is exceedingly important in the agriculture of underdeveloped coun-
tries. So also are the relationships among people which determine their rights
concerning its occupancy and use. For in societies where alternatives are very
limited, land is vital. Power to control its use is power to control also the
very lives of the people who must use it. It is no mere coincidence, therefore,
that during most of recorded nistory land tenure systems have been intimately
linked to political power structures and the drawing of soclal class lines.

More fully than does any other institetion in most of the world's predomi-
nantly agrarian countries, the land tenure system defines social class relations;
controls or limits the power of choice and action of individuals and families;
is the chief means of rationing economic opportunity; and determines the éxtent
to which general economic incentives become meaningful to the farm people upon
whose industry, thrift, and investment (or risk-bearing) the agricultural
progress of these countries heavily depends. llj

This overrilding importance of tenure relations for the agricultural develop-
ment of underdeveloped countries has probably been obscured in the winds of many
people by their observations of recent agricultural progress in the United Staﬁps
under each of several kinds of tenure. The United States, however, is an econom-
ically advanced country. In the course of its development, land--once the main

source of economic opportunity-~has greatly declined in its relative importance.

* Prepared by Jiryis S. Oweis

11/ For a fuller as well as for onme of the most rigorous and penetrating analyses
of the interrelations between land tenure and social and political power structures
now extant, see Kenneth H. Parsons, "Agrarian Reform Policy as a Field of Research",
Agrarian Reform and Economic Growth in Developing Countries, Farm Economic Division,
JEconomic Research Service, U.S. Department of Agriculture, Washington, D.C.,

March 1962,
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With this decline, there nave come significant changes in the role of land in the
nation's social and political life. Increasingly, the relationship between
tenants and their landlords has become one between businessmen who are near
equals in their economic power and positions of soclal and political influence.
Increasing alternatives outside of agriculture have increased the bargaining
power of tenants; given them large freedom of choice; insured them earnings
reasonably commensurate with their contxibutlons to output; and helped to insure
to tenants price incentives fully reflecting prices as expressed in general
markets.

There are many variations in land tenure pattcrns Loth among and within the
study countries. In some countries, the domlnant ter.'» system 1s one of near
unlimited private ownership of land with owners free to use, rent out, or sell
their land very much as they please. 1In a few countries, land is held mainly
under communal ownership with individuval users having no alienable rights and
only limited use rights of a long term nature. In still other cases, lands
ovaership is vested in the State. Among vounvries permitting private ownership
of land, some have a wide distribution of owncership and others have large
concentrations of land ownership.

Comparative data now available on tenure patterms in the study countries,
however, are limited mainly to those on number of holdings and associated land
area by tenure, using the general tenure categories of 'owner-operated", "fixed
rent", "crop share rente:", and "other foims of tenure" (tables 24 and 25).

What each of these categorics means in terms of tenurial rights varies greatly
ameng countries. In some, ownership rights are fairly comparable to those held

by fee-simple owners in the United States. In others, however, ownership is
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Table 24.--Distribution of number of holdings by tenure, ctudy countries

ety nen et

: Percent distribution of number of holdings: Annual compound
; : by tenure (exciuding mixed holdings) L/ : ° P
Country  ,.Year, ; Rontod . . rate cof change
Guner “Fixed: Crop I . Other forms. in total crop

G‘ ‘(- L Py < T . 13 o [ -
) opelﬁted: rent : shares Tocalg of tenure . output 1348-63

et — .- Percenteerees memeccccnc e r e a e r e e m— -
Israel ......:1950 42 4 1 5 53 9.7
Mexico q.c.n,:1950 68 2 1 3 29 6.3
Costa Rica ,u§1950 921 2 2 5 4 5.6
Philippines 921948 58 1 29 2/42 - 5.2
Taiwan .an.‘o§1962 65 -~ - 14 3/21 4.5
Venezuela 90021950 &2 15 6 21 37 4.5
Thailand ﬂ,..:1950 83 -~ - 17 1 4.4
Brazil ooonoa§1950 -- - 9 10 4.2
Greece u.anl950 96 2 1 3 1 3.7
Iran 0,,0.005:1960 34 12 44 56 10 3.6
Chile ,nahu.°;1955 2.8
Japan ,ou.g.n;1950 92 - - 7 1 2.8

+1960 75 -~ -- 3 22
Argentina .,021952 41 - - 23 36 2.8
EGYPE ovreev.:1050 76 — e 2 - 2,0
Pakistan ,,0021960 54 -- - 17 29 1.8
Jorden ......:1953 95 e e 5 -- 1.9

1/ Part of it operated by manager.

2/ Fixed rent and crop share do not add up to the total because of other ways
of renting.,

3/ Part owner.
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Table 25.--Percent distribution of holding area by tenure, 13 countries 1/

Countxy

Year,
o u

: Percent of holding area by tenure :

Owner-
roperated: rent

: Rented
i Fixad Crop :@ |
share : Total

sAnnual compound

:Other forms:rate of change

: of tenuxe :

in total crop
soutput 1943-63

»
.
-

Israel ....:1950
Costa Rica §1950
Tanganyika §1961
Venezuela u§1950
Thalland .921950
Brazil qaaai1950
Greece 00,321950
Iran ,00,0031960
Chile ou‘.u:1955
Japan o.aau:1960
Colombia ,.21960

Egypt .....:1950

Pakistan ..:1960

Percent Percent Percent Percent
19 42 3 45 36
56 NA NA 2 2
84 NA NA 3 13
83 4 2 6 11
S0 NA NA 10 --
89 NA NA 11 -
89 5 2 7 4
26 7 55 62 12
70 NA MA 23 7
82 NA NA 1 17
75 NA NA 9 16
69 NA NA 31 --
&7 NA NA 24 29

9.7
5,6
5.2
4.5
4.4
4.2
3.7
3.6
2.8
2.8
2.6
2.0

1.8

1/ Data mot evailabie Jor Sudan, Mexico, Philippires, Yugoslavia, Taiwan,
Turkey, India, Poland, Argentine, Spain, Nigeria, Tunlsia and Jordan.

NA-Not avaiiab

ie.
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limited with respect to size of land holdings and alienaticn rights. Also,
owuners can be but '"tenants of the king'" paying as taxes an exorbitant share of
their output, Similarly for the other tenure classes. Tenants can have rights
of use closely approximating those held by ovmers, or they may be little more
than serfs, hipghly subject to the will of their landlords whether of avarice
or of generous noblesse. MHistorically. ;he latter condition has been most extreme in
countries with large concentrations of landownership, as vhere sometimes a single
landowmer owns the lands occupied and used by literally hundreds of villages.

In such extreme form, the landlord has a monopoly of land resources and near
absolute power over the lives of his tenants.

The difficulty of establishing g definitive statistical velationship
between tenure patiterns and recent agricultural progress in the study countries
is further complicated by hetrogeneity of these countries with respect to
othey important variables also intcluencing outpui. The importance of lifting
the hopes and freeing the minds 1. energies of people as conditlons of agricul-
tural progress, howvever, dictates tenure gystems which provide a maximm of scope
and incentives for individual initciative. C(wpnec-operetorship with tenurial
vight comparsbie to those of fee-simple owners provides a close approximation
to this ideal. It can, however, be provided under tenancy contracts where
interests of tenants are well proiected by competition or law.

Among the study ccuntries, most of those wheve a large percentage of the
landholders are owner-operators are average or above im their level and rate oi
inerease in agriculitural output. These inciude Costa Rica, Japan, Thailand,
Greece and Mexico, all with two-thirds or more of their landholders classified

18 ouner~operators. Exceptions include Joxrdan and Egypt.
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In Egypt, the large density of population relative to arable land has been
of overriding importance. Even there, however, recent land tenure reforms
increasing tenurial rights of cultivators may have had g zalutary effect upon
agricultural production only to have been obscured by increasing pressure of
population on land.

In Jordan, there appeaxs to have been a discrepancy betrreen the legal and
economic concept of owners because of the reallotment of land every few years
under that country's lMusha tenure system,

Iran, Avpentina, Isracl, and Pakistan have relatively high percentages of
tenancy. 1In Israel, renied land is mostly state owned, Initiglly, it was

* duration pending

rented to immigrants and others on short leases of 5 years
the granting of leuses with neritable rights.

Land tenure reform in Iran, which has a high percentage of tenancy under
near feudal-type conditions, has been offlcially rvecognized by Iranian leaders
as one of the major requirements for iks entry into the ranks of rapidly devel-
oping nations.

Statistics on distribution of holdings by tenure are not available for
Nigeria and Tanganvika. It is known, however, that innumerable systems of land
tenure exist iIn these countries., Most commonly, however, land is held by a
group of people, uswvally a tribe. It belongs not only te the living members of
the tribe, but to past and future generations. Hence, neither the tribe nor
individuals can permanently alienate it.

Rights to use land are sstablished by investing labor in the land, as by

clearing. The labor ianvestment right applies especially to planted tree crops.
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Economic trees growing wild wsually belong to the community as a whole and
thelr fruit to whomever is willing to cliwb the tree to harvest it.

Individuals have the right to usc land but oot the right to sell the land
or appurtenances to land which they have developed. Genrerally these restric-
tions on aliemnation limit incentives to invest in land Improvements and limit
mobility.

Data comparing farms by tenure wlthin countries sre avallable for a few
of the study countries, mainly Iran, the Philippines, end India. In Iran in
1960, crop yields per hectare were generally higher on land rented on a fixed
rent basis than on owner-operated unite and they were higher on owner-operated
units than on land vented for a share of the product (table 26).

In the Philippines, total farm receigpts in 1954-55 per hectare were about
60 percent more on tenant farms than on owner-operated farms (table 27).

It is significant, however, that value of land per hectare is much larger
on tenant farms than on ouner-operated farms, suggesting that tenant-operated

land was genecrally more feritlie (table 28). In value of cutput per 100 pesos

3
value of land;cvmer and parc-owner farms compare Favorably with tenant farms,
The main crop on iemant farms was paddy, which needs labour-inteunsive operations.
The fact that tenants have a larger preportion of low-land peddy also indicates
more double-cropping on tcnant farms. On the other hand, land in coconut plan-~
tations, pasturcs and meadows, is more often worked by owners (table 29).

In India, farm management surveys in a few areas provide information on

the intensity of land use and outpul by tenure system. In one of these areas,

West Godavari district of Andhra Predesh, the intensity of cropping is
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Table 26.~~Iran: Yield per hectare of harvested area
by types of tenure, 1960 (Kgs./Ha.)

¢+ On lands rented + On lands : On lands rented

+ from others for s owned s from others
Crop ¢ a share of : by : based on fixed
: _produce : holders ¢ rent
1. Wheat total ......., 735 883 931
(a) Irrigated .
(i} Uinter con, 1169 1321 1336
(11 Spring cons 713 1017 1029
(b) Unirrigated ;
(L) Viater cevy 521 612 813
(11} Spring ..., 336 462 240
2. Barley total ......, 680 798 1244
(a) Irrigated .
(i) Winter ..., 1155 1264 1660
(ii) Spring ..., 802 974 1943
(b} Unirrigated Z
(1) Wintex ..., 687 729 1156
(il) Spring ..., 326 409 339
30 RICE ereneensnvonne 2164 2325 2281
4, Legumes ;
(a) Irrigated ..c.., 507 786 2158
(b) Unirrigated ... 363 513 1051
5. Cotton
(a) Irrigated ...es. 1007 1302 1744
(b) Unirrigated ... 1002 1095 920

Source: first Netional Census of Agriculture, Iran (Oct. 1960) National
Summary Report, Dept. of Public Statistics,
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production by types of tenure in the Phillippires,
1954-55 1/

; Per Farm Houschold ; Per Hectare of
Item . Ovner : Part- : Tenant , Ouner : Pari~ 3 Tenant
. forms : owner : farms , fa¥ms : owner : farms
e . — e — - Pegogeemum e e m e
1. Crops sold ooon,oaf 374 356 2006 129.0 118.7 85.8
2, Value of crops to ‘
1and10rd LVOoLOO UL b 293 426 itk 97- 7 17705
3. Livestock and :
products sold ..... 87 35 38 30.0 21,7 15.8
4. Valuc of crops andf
1ivestock used at
home ...ovosesssea. 299 310 285 103.1 103.3 118.8
5. Velue of shares f
for services ...... 95 146 178 32.8 £8.7 4.2
6. Total .oovewva g..,.f 855 1170 1133 294.8 3906.0 472.1
1/ The average size of farm by tenure types wag under (op. cit. p. 23},
Hectares Hectares
1. Guwner-operated 2.9 3. Tenant~opervated 2.4
2. Part-ouner operated 3.0 4., All ¥arms 2.6
Source: 'Farm Management, Land Use and Tenancy in the Philippines",

Central Experiment Station Bulletin Neo. 1, University of Phillipines,

August 1957, (p. 70).
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Table 28.--Value of land per hectare and farm receipts per 100 pesos of
land value, Philippines, 1954-55

f Value of land f Farm production per

Tenure : per hectare ; 100 pesos of land
Ownrr-operated farm ..: 1633 56
Part~-owner farm .....at 2235 57
Tenant farm ...... vasol 2767 58

Source: '"Farm Management, Land Use and Tenancy in the Philippines", Central
Experiment Station Bulletin No. 1, University of Philippines, August 1957,
(p. 70}.

Table 29.--Type of land by tenure, Philippines, 1954-55

Land Type : All operators : Owner : Part-owner : Tencnt
Number of farms in the ssmple 5344, 1103 880 3361
: Percent in Major Land Type

1. Lowland rice field .......: 56 36 44 67
2. Upland rice field ...ovovest 11 10 8 13
3. Coconut plantation svceces? 10 14 17 7
49 OrChard 13116 aouononhununn: 4 4 8 2
5. Other fields ...... 13 18 16 10
6. Woods, pasturcs and .

wasteland .ecccvcoveonsooas 4 14 4 1
7. Farmstead ..ovevcoo ssasveut 9 4 3 -
TOtal covvevvvoaoconsnonnonoan, 100 100 100 100

Source: "Farm Management, Land Use and Tenancy in the Philippines”, Central
Experiment Station Bulletin No. 1, University of Philippines, August 1957,
(p. 70).
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cousiderably higher on fully-owned holdings than on rented land (table 30).
Also output per acre of irrigated paddy on fully-owned holdings is much higher
than on partially-ovned holdings (table 31). Between fully-owned and fully
rented holdings, there is not noch difference.

Reliable generalizations from the above observations on differences within
countries between tenure classes in value of output and yields are difficult to
make, however, because of lack of information on differences between the tenure
classes in other facters also associated with ouiput and yields. The wmore
favorable showing of tenant farms in several of the above comparisons probably
reflects little more than the tendency for plantaitlon types of acriculture where

tenancy is high to be concentrated on the most fertile lands.

12
Relation of Size of Holdings or Farms to Output aud Progress ~—

Minute subdivision and agriculturally irrational fragmentation of operating
units 1s a major obstacle to increasing outpui in several countries. Subdivision
and fragmentation of bolding can prevail under any form of land tenure, but are
most frequent inm certain densely over populated areas cultivated by peasant
ouners where the rules of succesvion demand division of land. Islamic and
Buddhist, and, to some extent also, Hindu Lawv dewand division of land between
the helres of the deceased owner.

Relatively little is lknown about the effects of farm size on agricultural
productivity and even less about the economies eof farm~size in the developing

countries. However, data are available for several countries indicating how

12/ For a fuller treatment of relation of size of farms to output and progress
gee R, P. Chrisfensen and K, L, Bachman, Farm Size and Its Implicatioms for
Agriculitural Development.
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Table 30.--COperated area, cropped area and intensity of cropping by type of

tenure, 1957-58

India (West

Operated area

Cropped area

Intensity of

Godavari Dist.) per holding per holding cropping
Acres Acres Ratio
Paddy zone X
Fully owned .cccovos 5.45 8.81 1.62
Partially owuned ,,.; 8.45 12.50 1.48
Fully rented ......q 3.42 6.27 1.25

e cw

Source: ''Studies in lconowmics of Farm Management in West Godavari District,
Andhra Predesh, Report for the Year 1947-58", Andhra University Walfair (p.77).

Table 31.~--Value of output per acre (of cropped area) according to type of
tenure

India (West Godavari District} Rupees
First Season Crop ;
FUIIY"OWDGEI [‘loldil}gs bUveOJYUOONOOD GO . 331:;80
Partially-owned holdings .vceececoos 230.03
Fully-IEDted holdings oeocooceocoUAOE : 328«29
Second Seascn Crop
Fully-owned holdings «ccececcceccans 286.02
Partially-owned holdings coececeoos, 211.39
FU].ly-rented hOldingS cuvoovaovoaeasosso . N.A

Source: Op. clt. (Page 286).
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crop production per unit of cultivated area varied among farms of different
sizes as measured in land area. In addition, there are several farm management
gtudles where size has been treated as a major variable and where scale impli-
cations are analyzed,

In densely populaied areas where labor has little or no opportunity cost,
returns per acre above cash coats for purchased capital gowds and services asre
an appropriate criteria for measuring the velative eificiency of different
sizes of farms.

Much available evidence indicates that small family farms have higher
gross output per acve than do large farma. For example, Dr. Harbans Singh Mann,
in a study of factors affecting the relative success of cooperacive and femily
ferms in the Punjab of India, finds that production per acre generally was
higher on small famliy~size farms than on the large cooperative farms (table 32).

In the few instances where vields were higher on the coaperative farms, it was
2

AN

because the cooperative farms had obtained capital for construction of superior
irrigation facilities. Government credlt and subsidies made available to cooper-
ative farms for purchasing tractors and construciing tube wells were important
incentives for establishing these fazwvms. However, only three of the ten
cooperative farms contivued in existence more than a few years. Landowners
decided that production and income f£rom their land would be greater if they
formed it themselves or leased it to operators of small family-size farm units.
Results of studies wade by Farm Management Research Centers in India,

gummarized recently by Long, indicate that gross output per acre averages
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Table 32.~~-Production per acre on cooperative and family farms, Punjab,

India 1/
Area : Family favams : Cooperative farms
. Rupces Rupees
1 Geoo0voouLoONOInDEAa, DL 270 190
Zooau-nnuuunnnuouonuu: 185 249
30¢90u00u-ﬂunlu..hnl‘ﬂ: 158 137
4nuoaocnu'nueucono-on: 160 14’5
Souoanscoounuoonnanno: 188 167
Bntooaunanunnauona-u-: 155 158
7uuiootnnawnuc-|u~uav: 258 219
S 108 152
gcnnbnaa uuuuu toosoevaos 15!5' 103
10 V8030 0CWULONG SO nuuu--: 162 187

1/ Data are from Maon, Harbans Singh, Comparaiilve Farminpg and Family
Qgggigy in the Punjab: A Comparative Study; Ph.D. Thesis, Ohio State
University, 1962. Data are for years centering avround 1053 54.

higher on small farms than on large privately operated farms, as shown

13/

below, -

Gross output per

Farm size groups , acre in rupees
Smallest | 219
Second smallest 188
Second larpest 170
Largesat 159

13/ Long, Erven J., "The Economic Basis of Land Reform in Underdeveloped
Econom:es," Land Economics, May, 1961, :
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Krishna, in an Indian study using three measures of farm size, output
per unit of input, output per unit of paid input, and output per hectare,
concluded:
"Under present conritions the ratin of output to 'otal input
shows no consistent relation to the size of farm. Tn respect
to the ratio of output to paid input the small farm “urns out
to be more productive thgn.the large farm, and in res, 2ct to . 14/
output per acre the small farms appear to be even wore productive.'—
Data from the 1960 Census for Iran also indicate that crop yields average
higher on small farms than on laige farms, although yields do not decline con-
tinuously as farms become larger (table 33). However, much more labor is used
per unit of cultivated ares on small farms than on large farms. Small farms
apparently achieve relatively high yields because of large labor inputs used
to provide intensive irrigation facilities. The data indicaie that factor
proportions differ greatly among farms. They suggest that re-distribution
of labor om farms so that land of the same quality is used equally intensively
would increase total farm output.
A study by Bevan of yields, labor inputs, and income of different sizes
of rubber holdings indicates very slightly larger yields per acre on small
farms.li/ But perhaps most significant, it shows larger incomes on the

larger farms because available labor is used more effectively. The number of

trees topped per hour increases from 56 on the small to 108 on the large farms.

14/ Krishna, Raj, "Land Reform and Development in Southern Awia,'" Land
Tenure, Tndustrialization and Social Stability, Marquette University Press,
Milwaukee, Wisconsin, 1961.

15/ Bevan, J.W.L., "A Study of Yields, Labor Inputs, and Incomes on
Rubber Small Holdings in the Coastal Area of Selangar," Department of Agricul-
ture, University of Malaya, mimeoc., November, 1962.
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Table 33.-~Production per hectare of selected crops and farm workere per hectare

by size of farm, Iran 1/

Wheat and barley Cotton Farm
e JR— . workexs
Size of farm , Notk . . Not _ . Rice per
. irrigated ; *TTiBated | jrpjo4p0q o Ir¥rigated | hectare
e eKilogramg=m—vem e ee Number
Hectares :
Under .5 .....° 782 2,215 904 1,792 2,609 5.45
5t01 ...l 607 1,720 847 1,360 2,108 2.14
1to2 cocannst 553 1,399 855 1,014 2,309 1.22
2103 toooenat 442 1,259 791 1,113 2,274 »73
3tod .ol 500 1,251 769 1,222 2,218 -50
b EOS civesast 517 1,202 799 g02 2,092 .38
5606 convoast 459 1,150 731 1,040 2,033 24
5to10 ......° 438 1,123 944 1,291 1,965 <13
20 to 50 .....° 432 1,134 976 1,098 1,564 .07
50 to 100 ....* 452 926 1,026 694 1,453 . 04
100 to 500 ...* 945 997 2,063 1,846 2,580 .01
500 and over .- 684 1,217 1,485 647 2,432 -—
All sizes ., 489 1,176 957 1,132 2,157 .34

1/ Data frem 1960 Census, Iran.
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This would appear consistent with the assumption that considerable farm labor
is under-utilized in the less-developed countries.

Farm size conditlons in Japan are of special interest because of the
large increases in agricultural productivity achieved during the las.- 50 years.
Numbers of farms in diiferent size categories as measured by land area have
not changed tach since 1910. Most farms are relaiively small. For example,
in 1960 only about 2 percent of the farms were larger tham 12.5 acres.

Crop yields in Japan are somevhat high2r on ihe larger farms (table 34).
But the multiple cropping ratio is larger for small farms than for large farms,
indicating that cropland is used more intensely on smaller units. Total
recelpts per unit of cultivated area are slightly smaller on farms with more
than 2 cho (about 5 acres) then con smaller farms indicating again that land
on small farms is used more intensely. Small farms use nuch more labor per
unit of cultivated area than do larger farms, but fertilizer inputs increased
with size of farm,

Japanese experts show that while rice yields are ﬁot higher on the larger

16/

farms, the reverse was true during the 1930's.~—" This apparently reflects
the increasing influence on yields of fertilizers, pesiticides, and other pur-
chased inpuits which ave used in somevhat larger amounis on the larger farms.
During the 1930's the higher rice yield on small farms was associated with
larger labor and manure inputs.

Data on distributicn of uumber and land area of farm holdings by size are

shown in tables 35 and 35 for the siudy countries arrayed by rate of increase

16/ Ogura, Takekazu Apricultural Development in Modern Japah,Fuji
Publishing Compray, Ltds Tokyo 1963.
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Table 34.--Crop yields and inputs of labor and ferti’izer per unit
of cultivated area, Japan 1/

Size of farm in cho 2/

Ttem ; Legs than : .3 to : .5 to :1.0 to :1.5 to ¢ 2.0 and
.3 : .5 ¢ 1.0 ¢ 1.5 2.0 : over
(mmeeme-- Killopram per ton of cultivated areg~--=-w=-- -
Crop yields ;
Paddy field rice .... 427 422 432 453 456 483
Upland rice ........: 220 132 195 268 224 224
BArley .ve.oevoessees 319 300 306 332 327 340
Wheat vuoeovoesanesesy 256 254 263 273 272 268
Soybeans ......eev..; 121 126 125 128 128 132
Sweet potatoes uuon,; 1,455 1,512 1,717 1,829 2,181 2,156
POLALORS «vovevarava: 1,193 1,088 1,171 1,252 1,315 1,374
; ------- 1,UC0 yen per ton of cultivated arege=----- .-
Inputs ;
LADOT cvvvvveverennes  27.0 25.2 24,0 20,3 11.6 13.4
Fertilizer ..c.veooes 2.7 2.8 2.9 3.1 3.1 2.9
Total Receipts, ;
yen, per ton of .
celtivated area cceo: 38.8 35.5 40.4 40.9 38.9 36.6
Multiple cropping ;
ratio, number 3/ ... 1.52 1.49 1,47  1.6&  1.39 1.27

1/ Data from report on the Farm Household Survew, 1960, Japan.
2/ One cho is slightly more than one hectare.
3/ Ratio of cuitivated area to planted area.
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Table 35.--Distribution of total number of holdings by size groups of holdings (percent)

: S Hectares
H : :0.5 and:1l and:2 and:3 and:4 and:5 and:10 and:20Q and:50 and:100 and:200 and:
Country g Year :Under: under :under:under:under:under:vnder: under: under: under: under : under : 500 and
203 1 . 2 : 3 : 4 : 5 :10 : 20 : S50 : 100 : 200 : 500 : above

Isracl ...vc0s, 1950 ~ececlfsmcocan caraunennaa 55wemmmm— waw 16 10 3 .- - 1 1
MeXiCO v.coose. 1950 como3focoamonc caen= comm—— K L 6 5 6 3 2 2 3
Costa Rica ..., 1950 =evs Smmmscac emcccccecan33omccanmann 16 14 20 7 3 2
Philippines ... 1948 =~ewwlQeecccce comcncnacna 65— 10 A 2
Tanganyika o..; 1960  mowem o e 36emcmcmecceccmecceccacccmane ceeennee [
Yugoslavia ..., 1951 «-e-]2-ccenen Smmemecman 56 mnmmccmne 21 8 2 1
Taivan ......., 1949 26 20 26 13  ceeel0ecw-- 4 1 =crcecicrcccaccccmccceemcemac———a.
TUrkey ooevooo, 1952 w-walBmcacmen woceee. wmellymmmnmee e - 22 10 4 2
Venezuela .s.., 1950 wececcccccncaa R 1Y SR cemea30accan 8 3 ccewmmce 3eeca- 2
Thailand +.co.., 1950 em=elSeccccon woccmmccnan 550ecnananaa 21 9
Brazil ..coces, 1950 =wom 2mcaee- -~ veneocan “-e20mnnaena- w12 17 23 11 6 5 &4
GTEECE sevccio, 1929 wmee3leccccma wccccccana- b49encmananan 10 3 1
TTAN cocensosa, 1960 17 10 14 11 8 6 18 12 4
Tndia cecevcoe, 1956 o=en30umcuocn cmmcocanao. £5mmmonmmnan 10 4 2
Poland ....-..., 1960 10 a=2w23ecwe 12 wwwelBec-va= 26 10 1
Argenting ...., 1952 e~ocw~ecccec-a A " | T, 11 13 14 17 12 9 9
Japan ...c..0.. 1960 34 30 26 5 2 1 1 1 1
Spain cocoec.., 1962 17 11 14 10 7 5 15 10 7 2 1 1
Colombia ....., 19546 ==wnlBaccccnc sccmccmccow iy LRI - 16 11 9 & 2 2 1
EGYPt ococsoco, 1950 wmem53e-can- - e “e=30mmcmnnan - 5 2 1
Jordan sos..0c, 1953 m-c-emoaooo- » mmeemeeocee I EE SRR, - 23 17 10 2 T R - .enma

~ 60T -

Source: 'World Agricultural Structure, Study No. 1, Number and Size of Holdings', FAO, Rome, 1961.



Table 36.-~Distribution of total area of holding by size groups of holdings (percent)

: H Hectares
Country . Year :Under:Under:Under:Under:Under:Under:Undrr:UnderjUnder:Under:Under:Under: 503

: 0,5 v 2 " 3 7 4 ' 5 10 "20 ‘S0 ‘100 ° 200 ‘ spo ‘2

: H 2 s : : : : : : : : H :above
Israel .ecccoooc: 1950 wwmen lecase cmmncnecuun Juonweannean 7 9 5 2 5 19 43
MeXico cvcovoeoef 1950 =ce-veuaan I it locoonnmnen - 1 2 2 3 6 85
Costa Rica cc:ce? 1950 womccccnnce omenccccnaa R et 3 5 15 12 10 11 42
Philippines ....2 1948 ==~-a- Jemcomn maccaccaan 39ccrcccncnn- 18 15 11 3 3 8 -
Tanganyika c....! = ~wecemccmcne wee e e e K e L T TP Ly
Yugoslavia s.c.0f 1951 emevelececn cmmmnano.a 23eccncnnmas 22 15 8 31 eecmeccrcdcencacea
Turkey osvvo:ceet 1952 wecmmlaccne cacacnnoae 17-ccconn e 20 19 17 25 ceccmrcecccnraneae.
Venezuela .oc.c02 1950 wemammoeccrcnnana. leccecrrcc e wmn “=3mcnua 3 2 cvcenalecons 84
Thailand ...cc..2
Brazil c.ocscnost 1950 smmemccoeammecmmcceaiceeoes 1 2 7 7 8 13 62 !
Greece ...ccsoust 1929 waveuSesaac cmmccccean3Oracccnana- 5 10 7 3 2 & 24 =
1780 cceveecaeea: 1960 111 3 4 4 5 21 27 20 5 emnu-- 6mnmm- 3 e
India ccocccescai 1954 =a-a= Sencme cucemmewne35ecacaceaan 23 20 17  emecmccccecccncicncccnaa. '
Poland .........5 1960 1 ~econefeemne avncren20aveo-wn- 39 erewe 32cana
Argentina c.....f 1952 e-memcaaao R D ettt 1 1 3 5 8 32
Japan c.c.se000c02 1960 9 21 34 12 5 3 7 6 3
Colombia ..c.c00: 1954 wmccccmnsme wuan. L L L TSR, 4 5 9 9 12 17 ~1
EGYPE cecsccscrs? 1950 e=cumfacenr necvencsvellrccaa-- - 10 11 12 9 7 12 -
Jordan ccecosoect 1953 ewe-e-a-o tmem cececee- wellecanecacs - [1a 20 24 11 5 5 10

Source: 'World Agricultural Structure, Study No. 1, Number and Size of Holdings'. FAO.
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in crop output since 1948. Other factors than size distribution of holdings
bear so heavily upon agricultural output that it ig difficult to establish
a definitive relaticnship between gize distribution of holdings and agricultural
output. It is significant, however, that Japan has a record of sustained
progress in increasing agricultural output within a framework of relatively
small ferms and that Argentina, with relatively larpge farms, naturally prodqctive
lands and a temperate climate relatively favorable for technological transiers
from the Unltec States and western Europe has made very little agricultural

progress during the last two decades.
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Table 37.-~Population size, density and growth rates in siudy countries
arrayed by size of population, 1960

¢ Population

: Total population “ Population
2 3oper square  : opnueh
Country H : 1960 as a : Lilometer rate
S 1960 : 1950 4 percent 3 of area, ‘ 195060
: s 3 o 1950 : 1961
lemeeon. Millionguewwmwun Percent Number Percant
Tndiacevacowad 4 354.1 122 138

Yo L

77.7 124 100
111 254
52.3 136 9
24,4 144 39

Pakistan.c....s
Japan..erccao.
Brazil.oecuwa
Migeria.oe,ua.

[
3

°

WM
s € B
N =GV O

e
T

Lo ~3 O
L0 I A R
3 <
O N O
[82]
(A%
O

ce €r ©oc ee B

MeiC0osoncas 35.0 25.8 136 18 3.1
SPuifiescvosal 30.4 28.1 108 61 0.3
Polandeoouuocs 29.7 24.8 120 926 1.8
TovkeYooooancad 27.8 20.9 133 37 2.9
Philippines..: 27.8 20.3 137 96 3.2

Thar.and. ... 26.3 19.2 137 53 3.2
UpyDtavonuosss 25.9 20.4 127 27 2.4
TrAN . eeouaaas 20.7 16.2 127 13 2.2
Arvgenting... . 0.0 16.9 118 8 1.7

18.4 15.¢ 116 73 1.1

Yumnslavia,..:

125 13

[

Colombiac.. ..

(i 1.3 2.2
Sudaf.voocuant 1.8 8.4 i40 5 3.4
TRl e eyl 10.6 7.6 139 305 3.4
Yanganyika. .. 9.2 7.7 119 10 1.8
[EEalTcY ol DU 5.3 7.6 109 64 1.0
Venezuela... . : 7.4 5.C 143 8 4.0
Chile.eeoaena? 7.3 5.7 128 11 2.5
Tunisiae.. ...t &2 2.% 145 34 1.8
isTael....ono. Z.1 1.3 162 i06 5.2
Josdare . saewas 1.6 1.2 i23 17 2.6
Coate Riea...: 1.2 0.9 153 24 2.3

Zource; Demographic Yearboolis, Uanited Nations,
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Table 38.--Rural population, 26 study countries arrayed by size of total population

: : Rural population
: Total H 1960 H 1950 3 1960 as a
Countyy ¢ population ¢ Percent H ¢ Percent : percentage
H 1960 5 Size : of totel : Bize ¢ of total of 1950
4 : : population : populatior
f Milljons Millionsg Perceni Millions Percent Percent
Indldceveuons s 431.,7 353.96 8L.9 293.2 82.8 121
Pakisfan,..o..: 9¢.06 84.2 87.2 69.8 89,9 121
Jepan.sesocaws 92,2 34.0 36.9 51.8 62.5 66
Braziliioivwa? 71.0 39.0 54,9 33.4 63.8 117
Nigerideacoess s 35.1 NA NA NA NA NA
Henino..uwooat 35.0 17.2 49.1 14,8 57.4 116
SPaifneucevososl 0.4 22.2 73.0 17.7 63.0 125
Polardeessoa.t 29.7 15.4 51.9 20.8 83.9 74
Turleyoseoenat 27.8 19.0 68.3 16.4 78.1 116
Philippines..: 27.8 NA N i4.9 73.1 NA
Thafland.. ... 2£.3 23.2 88.2 17.3 90.5 134
eyt TR 25.9 16.2 62.5 3.9 68.0 117
IXanh..eeue : 20,7 A MA 13.0 80.0 NA
fropatina,. .. 20.0 NA 1A NA NA NA
‘uzoslavia.. . s 1.4 N& MA 13,2 82.9 NA
Colowbig,.en.s 14,1 NA NA 7.2 63.7 NA
Sudad.ivaeveact 11.¢ NA NA NA NA NA
Taitaleeauenns 16.6 WA NA 3.5 46,2 NA
Taazwmyika... .2 A MA NA NA NA
GEGET@roauronl &.3 4.8 57.8 4.8 63.9 29
7.4 2.4 32.4 1A NA A
7.3 2.4 32,9 2,2 38.3 109
£.2 tIA o HA NA HA
Z,1 0.3 14.3 0.2 17.7 150
1.6 0.9 56,2 0.8 64,4 1).2
Costz Rlea...: 1.2 0.8 66.7 0.6 66.5 133

Source: Remczrophic ¥eazboolis, (2962, 1900, and earlier vears), United Hations.
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to this principle, output per worker varies with changes in number of persons
who work a given area of land, o*her things i1cmaining unchanged. These
variations follow a three~stage pattern: (1) the stage in which output per
person increases as population increases; (2) the stage in which output per
worker decreases with increases in population, but in which the marginal
output of labor is positive and total ocutput increases with increases in
number cf workers; and (3) the stage in which total output decreases with
increases in number of workers.

A country's agricultural population, rather than its total population,
is the uore relevant statistic for examining the operation of this principle
as it applies to agriculitural production. Precise measurement of the
influence of size of a country's agricultural population upon its
agricultural output would require knowledge of the contours of the production
function relating output to changes in Intensity of labor use. The closest
approximaticn to such information now available for the study countries is
that provided in statistics on hectaires of arable land and value of
agricultural output per agricultural wvorker {(table 39). “his information
would te fully adequate for such purposes if the schedules relating output
per worker to caanges in number of workers per unit of land were approximately
alike forx all countries. Tt is generally recopnized, however, that the
contours of such schedules vary from country to couniry depending upon
differeaces in solls and climzie, level of adaptable farm technology, price
elasticities (applicable whea output is measured in value terms), zmount of
capital per unit of land, and other factors.

At best, therefore, international comparisons of agricultural land area

and value of output per agricultural worker can provide only crude indicators
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Table 39.-~Value of agricultural output per agricultural worker and per hectare
of arable land, study countries arrayed by number of agricultural
vorkers per 100 hectares of arable land

e H 2 T :+ Changes in

. Total . f;gz;’;ce::;tgzal ) Agricultural output : agricultural

. icultural . © T, . a

Country 1/ @ ag:;oi;er:ra . 100 hectares ° Per . Per hectare O:igzgtgizl

N 1960 . of arable ' agricultural @ of arable ° a8 wo‘r{ce“'

':' land worker ' land 1950_19;0

*  Thousands Number ~ecw=—=- U.S. Dollarg====- w—— Percent
Argentina....: 2,161 4.9 1,598 78 2/
Chilesoescssass 646 11.8 545 59 2/
Jordan....e..8 2/ 14.7 2/ 2/ 2/
Tunisia,.,...: 2/ 18.5 2/ 2/ 2/
1ran. . c0eoeesel 3,743 22,2 2/ 2/ 2/
Spain,.....e0t 4,803 22,7 656 150 2/
MeXiCO.uvoo0wol 5,948 24.4 358 110 2/
Veneczuela, ., .2 751 31.2 498 150 2/
Israel‘ coeun el 122 33 3 1,674 557 33
TurkeyYonooess s 9,737 38.5 326 127 2/
Poland..avooss 6,541 41.7 616 252 2/
Colombigesana 5 2,544 52.6 536 270 1
CreeCCuooossal 1,940 52n6 387 205 48
Yugnslaviac..: 4,693 55.6 249 141 2/
Costa Ricg.cs: 214 71.4 438 320 2/
nru:':ilnom- woe 3 13 ,555 71 n4 229 104 10
Indid..cvesuet 128,214 83.3 113 91 2/
Pakistgnsosoens: 18,636 83.3 165 133 2/
Philippines.o: 5,382 83.3 181 139 2/
Thailandsssve 11,334 111.1 94 106 2/
Taivdanesomeans 166.7 247 477 50
U.,A‘,R:, ssa000 3 4,1'1)03 166;7 365 643 _2_/
Japann dDBooouve g 14,34’6 250-0 402 961 76

1/ Ratio of workers to arable land not ascertained for Nigeria, Sudan, and Tanganyika
because of inadequate statistics on land area or number of agricultural workers.
2/ lot available.
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At their present population growth ratee it is unlikely that foreseeable
agricultural improvements con continue to forestail decreasing output per egri
cultural worker im mosi of the study countvies over e very lorg peciod of
time unless there is lerge wmigration from farms. Rather, without early
checks upon population grcwih in now densely populated countwies, it is
unlikely that any atiainable agricultural improvements wiil for long be
sufficient to forestall an early downturn in agrizuitural cutpu: per worker

wminishing eturns. That decreases

o
=

through operation of the principle of «
in outpui per worker can be posiponed through technical improvements should
not obgcure the fact that the principle of diminiching veturns is already
operating to keep outpui per worker lowar than it would be iFf no increases
in agricultural populsiionr were being made.

At presert populatier geowth rates, the Malthusion specire of population

growth ocutruuning greoil in Jeol produociion is a very veal threat in

L

severgl of the gstudy vountries. Historizally war, Fomine and disease have
been the principal choecks keepiag populaticn ir balance with wan’s food

7. Bevelopuent of wmore huwoene wave of achieviune and
v

producing cag
setwaszn pepulation gize and weans of

maintaining a wmere iavorable baiance

in wany of the world'ls leas-
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livelihood is ocre of the ncesi

oroducing capacity of the under-

developad couniries., ZTaeie
developed zouniries ceu help to give them scme of the badly needed time they

need to develep a sclution of their populaiion problem.

Iy

EconomLLal v Active Ponulation

Generally counivies with a large porticn ¢f the isbor force in agriculture
thair population

in the econcmically activa category (table 40). Work participation by
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s agriculiural, economically active,

Table 40.~~Percentage of population vhich oy
in selected couniries

and under 15 years of oge

e N

2.

: : N Percantage of
H 2 : : s Booncs . Total
- . Total .
, . FPopulation i e : anti : populziion
Country 1/ Year . aopulaiion N \ -
- ¢ 1 : : population : under 15

enonomical

: : i i years of

a M
H H e
° o ’ accive N PR} 2 e ann °

- : S .fpzicuifuze 3 age
M
‘ s 1 e > s e o e ok e v v s e 1D TN D] L 0 e o o b 8 1 e o 0 0D b e B e 1 2 e
s b tiauteol
-
:

Gioun X :
o
L]

israeleseeevocaovsanos v 1961 2/18 35 18 36

Sudanusevesoovconsvues s LAEG 37 47 20 3/43
MEMICU, . ueanvereauvanl LIOD 58 32 56 4

Sonta RIC8eesovvevsascs 1350 VA 3 55 43
TRLiinDINes.es v vuvoawed 1801 4769 3 28 46
Canzanyilkaeceevscv ooy L1240 A VA A 45

laviacesveesvoons s

50 45 57
9

Rt
RARASIY o
S DU TR

o
.
IS W

1

5 é

Csue e veee il 772 47 74 1
v svesald T 32 32 45
Gaveveoveense? 2,05 3 g2 175
oo Bamrrau o MA 33 58 LovA
e wuwe e 8./52 48 49 27
hesiesaneenat 185G 066 32 55 42
R 57 M ¥ K520 43 70 10737
s esvsuseasvat LIGO 28 L7 L7 34
Qovuvvonocunaost LEOD 20 35 19 30
vewasevosvesel LGB0 ; 32 28 40
sensonveuvieet LODG &7 33 12/29
38 41, z7

33 54 3
13/43 A 13744
30 57 &3
34 15765 45
34 68 41
2 35 2744

mnual comwouna rates of

t] 068, 5/ 1956,

T N . -4
12/ 1964, 13/ indigencus




children and older persons 18 usually high i :ess~developed sountries, In
the Philippines, 5 percent of the wale laboy Fforee is under 13 years of age.

in Japan, the progorrion of the mele lahop foree under 15 years of age ig

negligible. ‘hege reladively high vorlk participation wares are asveciated
with a predoiinzace of +he agrictliurval soctor in rhe economy, low school
enroliment vatios and litple focial legirlation. Childeen and e lderly

vorkers can 2esily pevicra mony fnim operations., In more advanced countyies
P Y : 5

school terws arc loncer and aze of retivement is lover,

The ecommaicalix aciive posulation as a

=

sentaze of total population
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Large numbeirs of people in undevdeveloped countries, cenerally, are

gtill affected by infecticus and paresitic diceases. Approximately one-sinth

of the world'c population is afilicted with trachowa, a discase causing
bilndness. 1In scome tropical countries walaria is still wide-spread, and the
Incidence of tuberculosis is second cnly ito malaria. Pesitilential diseases
such as smallpox, plague, choiera, yellow fever, typhus, and relapsing fever
wost frequently occur in the worid's trepical and semi-tyopical regions.
However, the incidence of thege discases las been greatly reduced during
recent years as o yasult of lavge-ecaole areadicoiion preogroaws.

State of health s a funciion of eaviromseat and nuirition as well as

of the adequacy of wedical focilivies. The preralence of infectious eand
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narasitic disenses In deovelopia;; creas iu ofien a yveo:

ig vninhabiiable bocauvse of the tzeise #ly. Ttz eliwmination would seduce

the incidence o disecse and male possible ihe opewing of nev iands for
cultivation. Such weasures, hewever, often wmust e accompanied by improvements
in eavircuuental Factows., For cuouple, watew ig the rcarrier of a pavasitic

wornm causing bilhawziasie, o deblilitating dicease which affects an estimated

150 wiliion people in wural aveas. Lmproved sanitation wlll Be neocessary

to elimiymte ihe dizgeaso,

Underoutrition (incufficient ecalexwie iatalia) aad malmirition {(imbalance

in the diet} awve other ijwmporieni Factors reloted te heal:ih condiltions often
accounting for Jeothawgy, lack of dpitiative cnd drive, los resistance to

disease zod nuicll tiving at work (table 43),
Dwpreovaments fn healil: cenditions, seniliatien, ard wediecal facilitiles
are ameng ihe wore promising wars of increasing employment capacities of rural

s

people in the world's lasg-develcped countries.
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Table 43.--Calovie levels as percent of requivements and protein levels,
9-66 1/

1957-58 -

195

Countxy 2/

..

Caloric :

polevel o ggial Y Animel origin
:
: Grams Grams
: Percent per capita pex capika
Stndy Countries :
H
B e Y 110 81 33
MEKICO vevvieviovwvovasnsvuonanvvacl 160 68 20
PhRiliprines (vesovsvosvavocancovol 55 &7 14
Yugoslavia cosieiivvoivroosesnanual 111 95 26
Talvail voievvovuvnsovsronrvovoonul i02 57 14
TUrli2y v evvvevov vvuvonosvinvevoost 117 90 14
Venezueld o .vsvevvaviotvavocnavond 92 62 25
I 112 3/67 3/19
P 120 93 26
S s emisuaseeseusssuovuoed S 52 6
Argenting ¢ .uvvosovivvvowsvocvseol 120 28 57
Chile L. iiviuviviavivonevsovnvnans 99 3777 3/26
JAPan vecuicraiiviouovoorvocivoael 7t 67 i7
Spain c.cecuoviiosuionesosieuvnont 104 71 20
Colombia vueuiiverivucivvvovnacost 38 &/48 4/23
United Avab Depublic soeovevivuwos 108 76 13
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rather thaon ¢

All of these indicators relate to the toral

in mural areas are

the rural orv agriculiuval secter. Educaitlonal

theee children

]

congistently lower than in urban avezs, ¥ou iusicuece, only

in the rural cveas of Drasil Ffor every handwed in urbon scoong canlete Flve

vears of schooling. Ia the por 7 ro 13 ege zcoup
to 0% perzeni in rowal school in 1457,

cuvalenvban oaucati

RS AL AP <A

spavsity of persdioiicu. inendequane

teachers to 1lve vrral )
asgigtapee of 2ui’ 'y ot howe, the worth of education ig not

a cural soeloty Lazaube of ceamiiyr

avpreclated

cchooling., Lock of facllities

opportunity fo appi

tor senondavy owd e appreciation cf even

vrimary cdueaiion.

Awong gond

a0 average
2ne annual

Giroup 2

Group 3 countries,

hovever, ammerout emeptinng to the ahove poneval relat

[ - ~a S ald 32
e per capita GHP in

. , . - . e team.
Coszta Rica, o fvous 2 covniry, .o i o L ocountry, iE
s F.i o oes, , ) R - R
ig $357, of Srdon and probalbly wefiects

18 vhere gecd waragewent hag probably substituted

produziion on
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Horeover, whilz a highly developed ecconcmy may

POy
.

for low edutatliongl lavels
. s

require a velatively high level of education, a high cducational level will

not assure a vapid raie of eccnomic growih umliess oiiter requislies fov

develapment are favoy Rather, educatlenal fevels can be in part a

funcrion of iucane levels such rhat a wvige in incone, associeted with an

iavestwent vriovity

e .
beoen held that a lawpe o

cdueational

pomt

wvpothegls i

23 berh product and coanwil aces of exponzion of

education depend in pawvi ca the levels of

aleeady achieved, A

L-.
i
=

goal of wvalversael eduzailon chvoush the school level souvpled

- PO SR TR . B R - gt . .
enough progzess in hizhes lzvels of educantion s seuvice such an crpanded

@lamentary achosl progrew would be an sxceedingly aubigious goal for most of

the study rountiies.

movy of the study countvies is low by

cerricolas atv all levels of instruction

o . ean .
mphatls on dateil., Peaching
{ ¥

by encesgivve vevk loads and

wother thaa on deveioping

iadtrociion orven hears

ciaravievicties have

- e v re 5 “eee grpy ey RS - N vy 2. - S e e fe- o, ¢ ..
encouraged ungualiiizd sceapiavcee of instiueiicon and have styvmied the

Ore wovsuve of the effor: beins e sewmnonte to improve education

§
[
0]
o]
]
3
e
&
3

ig poy eapiis sumendli

LN PR L L LA e oty

acatlon and
1964,

se on education ag o percent of per capita GNP {table 45)



Teble 45.--Per capita expenditure on cclucaticn 28 a pevceat of per caplta GHP, and
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distribution of expenditure, study countries,
1 3 o
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These vange from 1.0 pevcent in Spain to 5.5 pewrceant in Japon. “hey awe low

in Mexica, Pakistan, CGircece, India, Colombiaz, Wigewria, ond relatively hish
3 d 2 > > (33 b o
in Taiwvan, Tangonyika, and the United Avab Republic,
Daveloping counivies ave faced with nunerous obstacles to expandine
I [ ] [

education. Population grouth presents a twemendous challeage. Th2 isolation

IS 2l

of large segmentg of the population due to insdequate ifvangpoytation and

bavwier. A diversity of languapes such as in

communicacions is a

India, the Philippiuaes, aund wosit of Africa ig silll anocher obotasle,

dialeect uoib only wmake i diffizult to provide
teachers for all proups of the population, but alse mopaliy the problems of
students wao advance from primery fo secondary, and frow cocoundary to higher
educaiion,

In spite of these obstacles, during the nest decade priwary enrollument

veosed in all of the study countries cucept Grecce, Polend, and

the Philinpincs.

Primovy and cion have generally dominated

the sducaticant i, Frovisions fow vocaticual

pavticularly in

in wost wwierdevelcepod cruntries.
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and Yool are notcblo exeenticug,

Le devend fon vocationel schocling ameng studenis,
Just ag toere is lictice demand for fechnlenl subjecto in receudary schocls
of general cidn welvewsities.  Fregtige ds polwarile, if nct
exclugivaiy, susociciad with Lighiv peoadenic subjecin, cuch 2s ohe humanities

—

ead five oris. Thece subjecis are the preparaticn fov the professions, suck
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Until recent years several of the study countxries had no agricultural
extension progwaus. However, most of them have now begun to develop this
imporiant type of agricultural education {table 4€), in some cases as

projects supportad by the Agency for Intevnational Development or the Food

and Agriculiure Organisation of the Unit

inwn for tco little time or

r.

Cenerelly,

4

such programs have been in opervat

on a too liwited secale to have yet had a large impact upon agricultural

oduction. iorecover, the establishment of aun effective extensicn program

T
(]

3l in wost of the world’s jess leveisoped countiiea. Besides

[y
e}
;l'
il

is no eaay i
scarcity of fivancial vecources, other impovtani obstacles include inadequaie
trangportation in rural arveas, a diversity of langueges and dialects, lack

of adequate printing facilities, lack of adeguate training facilities, low

L

o

literacy levels and in gome cases a limited fund of adaptable improved farm

technology to suiend o farmers.

Lgricultu: cntensicn progzrans can be wost effective whern undergirded
by a large Zund ond o constantly incveasing steek of imavoved technologies

readily adaptable to the agriculture in questicin. fIn the United States and

and sireow of improved techrelogles have long been insured

Japan, such

Seme of ithe -

improved ingexzlicides, vequire Little if any adaptations for practilcal
application to tue agvicvltere of other countries. Ocher luprovements, such

1$]
w
e

ome of the higher vielding crop varieties, have limited

application, echanical inventions have varying degrees of econcmic value
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heir relative needs for capital end labor saving

innovations. Such limitations in twaensferability of
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Table 46.~-Ratios of farm heoldings and cconcmically active perscns in
egriculture to extension workers in selected countwies, 1959 1/

: : : Eeconomically
: Total : Yarm holdings : active in
Country ¢ extension : per extension s agriculture
: worker : worker 2/ :  per extension
: : worler
e e v e v B T R N e e e Dl

610 33 157
1,623 1,010 3,497
384 NA 1,698
1,758 NA 5,539
332 749 2,331

fsrael. ... iivunnn
Philippines........
Talwan..coeeaveeies
Turkey..cieeieieenn
Venezuela...ooueos -

328 6,438 34,555
4,851 206 403
643 NA 5,130
48,579 913 2,696
544 1,005 4,193

Thailand...oveienene
Greece. e vvrvesvess
Iran...s . vocenncens
India 3/..ceiunnnn
Argentina..........

154 $80 4,208
13,566 4/ 445 728
206 NA 23,316
950 A WA
90 1,023 NA

Chile..ivioniannnns
Japan......c.00u00
Spain...civiiiecann
Nigevia. ... ooeveens
Jordan........ ... ..

S8 48 o5 6% e% s AP ¥ SP AC E¢ 4G Ie ee 6 as b s ev fes

1/ These watios ave uerely crude indicaters of the adeguacy of the
supply of exntensicn pewsonnel. The total number of exiension workers
vather than the nunber of field workers wan used for the computations due
to data limitationg,

2/ Data for ferm holdings pertzins to a yeaw arcuend 1950,
Yy

ot

3/ Incluiing 2li commuenity developmeni employees,

4/ Data for form holdings pertains fo 1960,

Sourze: C. ¥. Chang, Extension Education foi tural and Rural Dev-
elopment, Banghkok, L9§j, A, Ou, Informe del 7] Suda nericano de
Extension fericola, 1959., U, Ceampendium of Sccial Statistics: 1963,
and Reports frow A,I.D. persoanel,
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from economically advanced to undevdevelcoped countries will linit the

effectiveness of extension pregrams in many of the undervdeveloped countries

]

trong agriculiuvral vesearch programs. On the other

6]

until they also buil
hand, extension persomnel can often perform essentially rescavch functions

which sometimes yield insights of large practical significance.
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Cultural Patterns and V

Cultural facteors influencing relative valuations of materilal welfarve,

work and non-work activities are generally belleved to have important effects
upon demand for gocds snd services, availabllity of zesources, their resources,
incowes, saviage, investmenits and devélopment senarally.,  Sevacal of these
general factors which may interact wich and aifect dewmaand and supply over
time are (&) Lianshi» itles; (b) attitudes toward chenpe as infiuenced by
family structure, custcus, veligion, exposure to econciic development via
lurury consuwmer goods, and educaiion. As a coacvete awample, reference is
mede in preceding parts of this chapier to differcnees in laber fowce
participation associcted with differences in ahilitudes toward work by
£ holidays in wmosi countries

women and childien., Ag anothey exeaple, number o

ig iniluenced by religlon. So awve food consumpiion patiecras aand in furn

healih con and the economic worth of saviicular kinds of food
producing activities.
Investigacion of the influence of cultural and volue differences upon

differences in levels and rates of change in agricultural cutput and

productivity between countries is complicaitad, however, For severval reasons.

en by . E. Iendrix drawing heavily upon 2 menuscrips on this
n a preliminavy stzze oveepacsed by Dovid Hicholls.
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For oune thing, cultural patterns and in tuin the strength of economic
or 'capitallst" values often differ rmarkedly fiom area to area and among
various population groups within zhe same country as well as acrogs ecuntilies,

Indeed, rare are the nations that do not have gome po ulation proups among
2 pop 2 ! 144

1

o
=]
R

whom econcmiz wotivarions or “capitalist" values are rala ively strong.

These, 1f they can be identified, provide a basnis for the begionings of

early stages of development. RBave, too, are the cultures within which there
are not simultancously opevative pome features which npede progress and
gome which ave favorable to it.

Moreover, a paviicular eultural and value feature can sinultaneously
vork both te fupede and te facilitate progress. This is so for some factors
fafluence accounomic dovelopment from the point of

. . B e v Vas
that can sinulianzcusly

view of both dawand cad cupplv.  Por example, re ligious holidays, such as

the Chricimas ceonon i worlid, can adversely offect ihe available

§
sl
I
i
[
]

velopment threugh

supply o

upon wanits s

Finelly, cultural potierns ond values arze themeolves gualitier that

ant wodified over tive., They are givays infiuvencing the

{v

direction avd xate of devalopmoas -- come thircuch Chelp e ~fluence on wants,

sane through their ace upon (he avelleble cupply of labor and other

= 2= e PR | . o R
LoOLOVE, anc gooe pnraugh

sper both supply and demand. At

the same rime, a; staiic, or "given", they are often

themselves chongad co cne of the products of tlhe developmens tiwey help to
Influence, Ao an auamsle, in the United States cititudes towoird child
labor have chawged warbkediv sinee 1800 hecpves of changes “n techrology,

income level:, emphasic upon edicallon, and industry structure. As another
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example, the introduction of factors into purts of india offerinsg
jobs not easily fitited into established job and related caste categories is
having considerable influence upon traditional caste relations. Exisgting
caste relations, meantime, influence the variety of operations any worker
can perfoxm. If labor were expensive and highly inelastic in ity supply,
this could easily lead to prchibitive labor cegis. Ilcwever, wheve labor is
very cheap and in highly ¢lastic supply, such limiteiicns -~ although
influencing the intevpervenal and intergroup distribution of jobs -~ may
have but very little infiuence upon labor costs per unit of cutput and,
therefore, but lltile influence upon economic development.

These are scnz of the factors thet have wade it impracticable in this
study to aitempi t¢ assess diffcrences in pational cultural aud value patterns
as factovs cceovating for difievences among the study countries in thelr
ol change in agricultural cutput and preduectivity. Cultural
patterns and veluee ave wonetheless iwportant elements of ihe problem c¢f
inereasing agriculivre in theze and in other nnderdeveloped countries. They
desevve careiul, uyztencoice shelo~£o por-ccononle o5 well as cconoaic
resistances musi be averscme 1f productivity is to be raised. In such study,
the issues briefly wentionad epove are parvticuleriy velewaat Lo assessing
the relatious of culivral paticvns end theiy undevivins values to the rates

izveal develspment.  Sueh study will be wosi useful

for ecorcmic analycis i7 the varicus woys in which cultuval patierns

niluence developuent con be welated to basic econcnic categerios or terms

pe

such as dewand, supply, scarci:y, cte. Also, evliural patterns and values
can be bect cvaluated in terws of their cconcuic influence whei eromined

vithin the framavork of a geperal theory of development such that the
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influence of these factorsz can be distinguished from the influence of cther
factors such as market demand, availabllity of production requisites, and

the availlability of zdapisble techuologies wore productive than those now

in use, HNot even these latier factors arn

[}

whelly uninflueaced by cultural
consideration. Yet <ave must be taken leot cultuval patierns that are
different and rhat can ke warkedly changed ouly betucen gencracions is held
responsible for limitations of other kinds thai are nwch more amenable to

policies and prozy .
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Chapter 7.-~CAPYTAT, AND CREDITH

Pregent Capital Feaiures

Capital on Farms

No other feature more shavply differentiaztes the agriculture of under-
developed from that of ecomomically advanced regions than do differznces in
capital vegsources. When man first began o €ill the s82il w=ny centuvies ago,
his farm capital consisted of little more than a handful of seeds gathered
from forests and open aress and of broken sticks and stones o Brez:t and stlr
the soil. By couirast feavaers in econowmically advanced countvies v use

modern machines, Lighly productive Linds of crops and livestock, o

1

fayrm fnputs that are the pusducts and wazvels of wodern sclentific ond engi-

of the enil who live ‘ess than

fad
4]
i
4]

neering achieventai. Yet willions of wilil

a day's travel guay {rom woderns agricaliuce still usze only a few sianle

capital items. [I'ow wmany, these include in addition fo seed and grooing crops
only such implenente as crude hzes, b 5. hiand aicekles,. and wooden

levels of aifluence, diey include wosdes plowa,

a9 n . e
£lails. At someuvant

CAYES on wugone., or owen far drayage and draft ourposes. Many of
these Ffowecrn save the sesd Chey plont frowm the precedivg harvest, sing seed
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pasesd Goun thwouph noenv succesdin
another. They have learnmec o use both eniwmal ané hunan wanure as well as

strawv and other piani materiuls as soil umendmenis. Many, however, have not
heard of chemjcal fertilizers, pesticides, Lybrid sesds, and numerons sthey

iunputs used in the hichly swoductive agriculture 2f ths (nited States.

* Prepaced by Sulght Gadshby.

¥
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These attributes of agriculiuvre in underdeveloped wegions have ubeen
described in general terms by several authropologisis, cconomiste, and gpe-
cialists in other disciplines. 20/ Quantitatlive in¥ormation on faram capital
resources, houever, ig available for only a {ew underdeveloped countries and
for some of these it is available only for a few small areas ox case Larms.
Such informacion as is available strongly reinforces ithe above general obser=-
vations on the association between agricultural development and capital
Ye&Sources.

For evample, informaiion from the All-India Rural Credit Survey conducted
under auspices of the Reserve Bank of India in the eavly 1950's shows the
average value of Favm assets of families in the wealithier and poorer halves of
sosets of families in the upper streto had an average

value of 8.27¢ rupces, cauivalent at the exchawnge rate of 4.7 rupecs per dollar

to $1,782. 7%his consisved in dollar tervwms of $1,199 in land, $337 in buildings

ir. livesiock, $41 in implements and machinery and
842 in orher ifiems. The iower stvata fawiliesn had cultiwvation as:seis worth inm

2

dallizr terms suly $5006 widh $297 ip land, $123 in builldir
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work, $68 iw livestosk, §1% in iwmplements and wmachinexy

Families in the sivata based on wealth had annual farm spervatin
1

expenditures torailins 779 rupees (SL53) pev femily, with 444 rupe:ss
() Iy » 4 i o
paid ia cash and 332 yupees {§71% paid in hind. ‘fhose in the louer wealth

20/ Royeond Fiveh and B. 5. Yawmey (Editors) Capital Saving anc Qredit in
Pecsaatl Sgeiecies, Sldine Tublishing Co., Chicago 1834.
”7/ Reserve Bank of Zrdia, £11-india Burecl) Credit Survey, Volume I, Part I,

L7258,

'x:’p(
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strata had annual faim expenditures totalling 214 rupees (845) with 121 ¢526)

»

paid in cash and 93 rupees {$20) paid in kiwed. Cash expendituves Zin the lower

strata included 13 rupees ($4) for sced, 8 wcupees {$2) for manure, 29 rupees

{$6) For hired labor, 29 vupees ($38) for fodder, and 37 cupees ($8) for other
itema. 22/
The aversze farm in Taiwvsn ar the end of 1957 had total farwe sssets worth
U. S. doliacs $3.520 {using the exchoage vate of WT $29 = §1 ¥.5.). Land,

r

averaging &.05 acvesg ner farm, aceownted £ow 52,935 o1 thiz amount, building

inventocics for

foxr 6609, ilivestock for $117,

cad farm mocninery and implements for §43. Anuval farm operuiing expenses

for these 10537 amounted to $34. per farm with 5219 paid ovi in cash

and $124 paid cvt in kind. 23/
In mejor cocoa producing nrovincees of Nigerin. the cverage fawily con~
noexwsous, asd ag available zotal lond avea of 36.6 acves per’

nvrovinces

,..1
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apteined for 733 famd

proverty’ per survey fomily of about

W whis fleeluded adoun $53 worth of Thusiness equipaent” con-

. Tiere included cement

3]
i3

ans Erdaspori Liae

platforns for doving wowna, loows and sewing wechiaes, cars, lowvwlcs and

£ huoters s well 2s Zamwm equipment. PFarm

sools and

522, Thicr included in a few

favw equijmeat consisted ounly

ome of To gan in 1637 in Com-

cien - ilo. 13, Chinese-American Joiat
Teeslon, December, 1952,
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of hoes, broad heavy knives called watchets or cutlasses, knives atitached ta
long poles for harvesting cocoa pods from the higher branches, and 2 number
of large baskets used to carry crops and other goods heiween farm and home
end beiween home and warket. 24/ In addition to their "durable praperiy®, the
average family had about 5 head of sheep or gosus and 13 fowls.

Japan hasg achieved a wech higher level of ocutnut per worker and per unit
of land thon have other Asian countries with the cuception of Isvacl. Assets
per Japanese fawm in 1258 had an svecage value in i.2. dollar terms of $3,465.

o b

however, land accounted for oniy 23.7 nercenb comparcd with 78

‘

0f this anouat,
percent in Taiwanm. Boildings accounted for $1,5300r £5.8 peccent; Paowrm equip-

ment for $144 or 4.0 percent; Livestock for $128:; and cosh oa hand 2ud in banks

for 8584, Form operating expenses averaged $304 per forva. ajor cupense ltems

[3¥ A a1

included fertvilizers aversging §70 per form. tools znd cquipunent $4%, feed
& ; 1 :

purchases §43. and welnzenauce of foavm buildings $29, to clte some. 25/

In 1 el, wrerage investment veyr Tarm  lercludiag iand) fox sstablished
family fazms, Joo the oeriod 1954-58& et 1954 pyices was about $5.000. Of this

amount abont $3,7M06 was invested in structures live-

stoclk and in swehards., 26/ OF the $3,000 inment,
about $45C wachinery and implemeniz. I 1954, these f:izus had a
total i 12075 acwes per fzrm and an i %.E acres per

L&Y tead chan ds used per fanily in either Toiwen or Japan.

Baldwin, and 1.0, Diaa,
Cocoa_ Fawming fumilis

London, 105G, pp. 133-333.

25/ LY. Yang, Form levelopmeni fn Jaman. FAU Apviculitural Teielopment
Paper Hs. 76, Food and Agriculiure Qrgeuniszation of the United Watinns, Rome, 1967,
20/ Yalr Mundlal, An Leoaomic Anaivsis of Established Tawily syus_in lIgrael.
1653-1958. The Fall Pe : Heosnomie Reseawch dn th451, Jezucalen, July L9&&.
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Among the above countries, India ranks the lowesi and Israel the highest
in capital per farm. Estimaies have not been compiled for the other sztudy
countries, but the amount of capital per farm in wost of the study countries
probably lies between the extremes reported for Jndia and Israel, Investments
per farm are at the lower end of this range in Pakistan, Thailand, aud Tangan-
yika, somewhat higher up the scale for Ngypt. Sudan, Yvan, Philippines and

Joxrdan, and higher still in the Latin American countries with Argentina appear-

rarm in excess oi those in iarael.

i

Ing to hove average capital assete per
hgainst these estimaces, the average value of farm asuets per farm in the

United States in 1959 was about $54,000. 27/

Cepltal in Agricultural Sexyilce Tacilities and Geneval Tnfrastructi; e Features

Hodern agriculture requires not only large amounis of capital on farms

rutions, and facilities upon which

-

.
ag, insii

’—-

but large investments in indestr:
famners depend fov a large part of the produciion reguisites and sexvices they
use. These include industvics eagazed 1.0 the wmanufacture of farm waci 1inery,

ceuticals and cother stems; Indusiries engaged

r,

fertdlizere, pesticides, pharme

in assemblv, storege and precessing of farm productr; indsciries engaged in
the transpove, diguvibuiion and sales of factors and producis; irrization dams

end canale; dovw eredit ageacies; agricultuval educqtisn, extensisn zud research

iustitutions; ond the infrosivucture of yaads, wailvoads, hazbors, cleciric
powex systems, achools, heallth and sanitation facilities serving boih farm and

nonfarm seciovsy.

27/ Mppiculivzal Stanisnics 1953, Unized States Department of Sgriculture,
Hnsh;ngton 1863, table 036, page 441,




h industries. focil-
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weasures of the stock 2f capital wealth used for su
ities and services are not now available even for the United States, let alone
for the study countries. 28/ Sowe indication of major inter-couniry differences
in such capital investment, however, is nrovided by staiistics on production of

feriilizers, miles of hard curface roads, (table 74, Chapter 10}, clectrie pover

ties

I—A

production, ond by generat information on agriculiurel marketing Facili

Among the gtudy couvnivies, Japan 1s the leader in production ¢ commercial
ertilizers and in most of the oiher irdicaiovs of investments in azricultural
service facllities., Weyico zud Lrgentina lead the ciher Latin Amersican coun-

-

tries. All of the iAsian counivies except Japsa and Isvael and all of the

o
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§et
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T
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African aations have very low investmencs in agriculinnal service

leeds #ar More Caniigl

-

The nced for mowre cenival ©o Increase agricultursl sutput can be determined
only by close refersuce o its pyoductivity relative to its costs. The closest
appronimation Lo such infsymation available own a nacional basle fovw the study

- [ 4

countries is thak oo cgaicol-cobnul raiios as shown ia table 47 for 11 of the

cverage yearly increments of capital €0

26 gtudy eountwier. These daia

Tuoggwienliazal output.  lowuever, they do unt take

- « .

aceounl o¥ whe conivibotions of other factors to the increasaed sut.ub, hence

ave but vevy cruele reasuvcs of cepital productiviiy. Withia this -eneral

dmlitotion they 4o indiocie a Lrely bigh productivity of capital in most

of the cou vith copital productivity geunerally lower in the move dev-

eloped co: Four ewomple, da Venesuela, Tsweel, Jowan, Lgypt wad Greece

e e e o
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Table 47.-~Capital-output vatio and related marginal productivities
of capital in speciiied study countries 1/

f Capital~ f Marginal
Country ) outpui ) productivity
X ratio : of capitai 2/

Israel (.ve.vcvoeanvracecs 3.70 0.27

Philippines ccoeeesaavosan 0.58 1.72

Yugos5lavia cecocoeoseescoce 1.00 1.00
Taivan s.ocecaovioorscsane 0.76 1.32
Veneztela ssivceovasvoons 4.78 0.21
Thailand ..ssoe:coonsaeosa

GLCECE tivicosvvovsosancs

Indill 0O r o0 ePa0a00rDOSDSNG

®% ®e ep 44 ap s OF O0C @0 ®% ae g0 % g¢ € go w8

Jé)pan Ot L0 OCOCIUEPODeessPCE

Egypt SO0 U wVeOFrFNDVYOLCOEBROEBEDS

e te ae se we
i
°©
. =~
\le}
(o)
<
o
-~

PSkiStE‘.H G doeBEOECSuT BB

o

ZroSs ratios and gross marginal wioduce
& o ©

[~

incremental

the ceciprocals of the capitel-output ratios.

Source: Data provided by the Food and Agrviculture Organization,
United Matious, 1964,
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the mar_ inal productivity of capital was much lower than in Thailand, Pakistan,
India and the Philippines.

The estimates of capital productivity shown in teble 47 are indicative
but need to be supplemented by wmeasurements which take account of other factors
than capital which have been contributing ©2 output increases., Moreover, these
measurements at best reflect mainly the productiviiy of capital invested in
traditional inputs vather than to the new kinds 1f inputs that are believed to
hold the key to increasing agricultural ouiput and productivity iIin the study
countries.

In most of the study countries, there is probably very little scope for
investing nuch additional capital per worker or per unit of land iun traditional
Linds of agvicultural input {tems, such as in wove seed of the kinds they have
long been using, move cows or donkies, more hoes. more matchets, o» wore baskets
to use as containers. Additional capital is needed, however, for new improved

kinds of Iinvuts essential to ipcresasing agriculitural output, e.g. sceds of

wle
uly

jmproved cyxop varieties, chemical fertilizers, pesticides, and iuproved imple-

L
=
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=

izitribuiis

c

ments. Capital is also needed for the monufacture, tvanspart and

of fertilizers., pesiicides and other produciion vrequisites; for focilities for



the aszsembly, transpori, processing end distribeiion of agvicultural products;

and for ivvigation and drainage facilities. At the general osverhead 1

[0

ded [oy woads, railroads

o
-t
[%]
bl
(¢
in

additional capital
pover aad telephone cystems, priating presses, hospitzls and medical f

and educaiional and vescarceh facilities.

L

The zwmounis of addiiionsl canitol now needed for these kinds of invesiments

in the atudy

210.10us e

these couvntvics within che lsst decade {table ADY.
s ]

Concepiualis

ipvest in

.

wnterual ceviage ong o

af capilold Yrom asther nooe o0d sources.

the swms are known o be

£ have been wade ko the capital stock of

coedichenr o o conbination of two waiun wavs: (1) by

itcanes and °2) by the diversiga

intercal sovings can be wade volantorily by fuadivideaols, fanmilles. bugivess
53 J o 23

caa e made hreuph

- S
sease sprliclonl 4o

soods ane sewwnaag., oveen: of vessuy

ox favced.

- Nar v Doy e

provide o wz

v

rrp et o s kg ¥ it 5 . ey
vaequise of other goosds snd services.
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and new capiioal dovoaiioan fhat doe

aclon for eapitel expenditures uade
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Table 48.--frnual gross farm capital formation in specified study couniries,
1950 aad 1960

d Gross capital

: Cross Yarm ~apiiel formation - i

: . - e - 2 fovmailon as

: o : Per hectave of : sercentage of
Country Total ) P F&

: . t . __arable land 3 value of agri-

: culeural out

- M . H . : AN ¢ wt
1 105 106 2
1950 . 1960 . 1450 ; 19¢0 . 1960 ?

.o

Million U.S. Dollars U.8. Dollaca Pexcent
2/2t4 42

Israel ......

te oo er o3 we
=]
LA
\D
i
n
s
~J

5 33 4 11 6

Sudan -ceeoan

e

25 2 6 4 2

g

nilippines .

«p co

47 33

~3
(=)
Lo
=
w
0

Yugosliavia ..

se ge

Taivan covewe 37 48 45 55 11

135 217 52 88 40

at = s

50 81 5 3 8

ez

9 4 30 14

=2
~
e
o

Creeee cveevws

india .... u.i 437 2,156 3 13 15
Japan ua,‘"..j 529 787 104 2/129 16
Bpvpi ,,nauoo; &2 i1y 18 47 10
Eakigtan ‘L,L: 58 i50 2 6 5

sroduel i in agriculiure
= heoiave of a¢ricultural iend was 87 i Israel

i

izxol Al
Statewant, G N, Vecwbool: ﬂa ionel fLccount Statistics.
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The diversion of capital fromother uses and spouvces can include its

divewxsion from hoards, its diversion £rom other production uses (including

that from the producition of traditional ipputs ©o the production of improved

inputs) and its diversion from foreign sovurces, as through grania, loans,

and investments by fovelgn cntuenreneunrs.

ks

Information an these poosgible ways of wobilizing canital for use in

inproving agwicelturve Lz wery scouty TLor wosi of the study eountries, wilth

most of the infowvmation avedlable veiny of a highly general asture and

]

limitad 12 lnvge pavt ©o that decuci! from knowe facts about size of income,

&
[N
]

inconme distvibulion. and penoval Living paitoerns.

of incomes at covvenit isrels arve wrela-

Gln Now SOvings out

off the study eountrias simply because of their low level

tively

Lo needs. Mogt of the study counzries; however,

of incoms

M

vnar conseliy fow savingo and pow capival formation thawn

Jgoeem

. o~
ER (LSO VR

e vl

5

L0 purehace Seweiry oo o oo Hall) Moy wivecirveloped countviee
gee alsn ctoaeteraned b Lowoe iy odn fheis facowme digiyibution, hence
nove gomn peonin pho aus aff wewy luwge Lneow2s.

Rapie oy Loome fuom Lond fonstiioule o najsy pord of €2 iLwaoswne of wany
i thke Jpovear Droowe peiuionis, esneciaily in countoles chracterized by

a3 in owezh of Latin lmerlos

Ganital Baving and Credit i
Chicags L2063,
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and the Middle East. Historically, land incowme has often been used wmcinly to support
congpiciously high levels of consumption rather than as a base for new cazital
formation. 30/ Yet through 2 combination of land tenure aad tax reforms,

Japan and Taiwven have been able to dvow off 2 lavge nart of such land income

1 jmprovemernts. 31/ Accounlishment of the

C)

for the f{inancing of needed copit
P

same thing in wosi of the oither study countries having lawre councentrations of

M

land ownersghip, howvever, will reguire a drastic overhzul of thedr tax avstens.
i ;

Vhether onderewploved wescurces provide aa imporiant hose fox unew capical

Formatiosn in Teuliiuve aad fes celeted infrastvuciures desend upoa how wmuch

underenploved wecources the citudy counivies have, wpor availizbilicy of the
factors nzeded as complencite of the undeocrenployed vessuvces, including awong
such compiementrry wossucenes the entreprengurship apd ovgonizational wesourcen

-1

idle 1alow zud fand eve aof Lititle cconomiec worth.

without wa

1
.

Some obozrwers doudi that vndendevelopad

encugh undev~
enployed vesovureas  eeneelelly Inbon, o sorve ac an dapuvtoni basis for new

capital fommovisn. These reseimvations hove commonly beern prompted by doubts

wited Suoplies of Labor.V

i Modern Japan,

Y

cicns on che Conecent off ‘sgulshed Uneaploy-
ecwolvinento Ycorouico, Livearia Agiy Edivs:za,
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Table 49.--United States net economic aid disbursements, 26 study countries,
specified years.

U.S, Net economlc U.S., net cconomic

aid disbursements : aid to agriculture Annual compound

Country : per capita of : per hectare of rate of change
:___total population : arable land : 1o crop output
: 1061  : 1963 . 1661 i 1964 - 1955-1963
z Dollars Dollars Dollars Dollars Perceat
Group 1 -
Tsrael.,...... 14.55 22.08 0.65 30,00 5.7
Sudan...... oo, 1,07 0.76 0.10 0.13 5.8
Mexico........ 0.42 0.13 .- 0.11 4,1
Costa Rica..,, 35.00 6.92 1.57 0.93 7.9
Philippines,q; 0.42 0.48 0.08 0.02 3.2
Tanganyika.,. — === 0.52 0.01 0.02 3.1
Yugoslavia.... &.09 8.12 0.05 - 4.3
Talwan....... o 11.36 6.15 0.42 0.33 3.6
Turkey........ 3.81 6.03 0.02 0.05 3.1
Venezucla..... 1,18 4.07 - 0.09 b.b
Thailand.. 1.29 0.97 0.15 0.08 5.4
Brazil.,....... 1.08 2.33 0.06 6.99 5.2
Greece,... 3.93 2.24 0.02 - 1.7
Group Ii
Iran.. cuvsons ' 4,15 1.22 0.03 0.05 3.3
India..... vee 1,08 1.59 0.01 0.01 3.0
Polend.... ... 4,57 1.52 ——— - 3.6
Argentina....,  1.80 2.44 0.02 0.06 2.9
Chile...,..... X 6.15 14.15 0.15 0.28 2.3
Japan. ....... E 0.55 0.81 0.02 ———— 1.3
Spain......... 3.76 0.06 0.01] ——— 2.9
Colombia...., L e 2.78 0.16 0.86 4.3
Nigeria...... R N 0.22 0.04 0.20 2.6
EQYPtennenne. ' £.62 5.18 0.04 0.13 2.8
Pakistan... .. T 2,50 3.3¢ 0.01 0.98 2.8
Tunisia......  17.38 11.11 0.16 0.50 1.4
Jordan....... o 40,59 21.57 0.40 0.71 -1.9

Source: Statisties on disburscments of net economic aid te the total ecomomy
and to agricultural sectors are from Operations Reports, Agercy for International
Development, Washington, D. C. Statistics on population and area of arable
land are thiose used in other parts of this report.
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Quantitative data cistinguishing the kind of credit eszencies gserving
agriculture are available for only & few of ithe siudy countries {table 50).
These data indicate that won-institutional agencies are the mrincipal pup-
veyors of credit to fazm neople in some couniries, especlally to thage near
the lover end of the economic development seale.  1n Indis, Pakistan, Theiland,

the Philiopines and Iran, move chen two~thivds of il loans are mode by non-
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<

Tavle 53.--Bhori~texn lozns made by insiitutlonal credit ageacie
as a percentage of total institutional loans for gpecified coun~-

tries and years.
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Several of the study countriss have subgtantially increased their use of
institutional credit since 1953 (table 57). This has been particularly true
of Juapan ; Yenezuzloa, Philippines and Greece, and these counrries have uade
subatantial agriceltural progress. In comtrasc, the volume of institucional
credit increased very Ilcvole during the perind 1953 to 1961 fo Thailand, Indie,
Spain, Brazil, Mexico and Colembia. Among the latvter cowntries, however,
Mevico and Brazil have both exhibited fairly rapid rates of increase in agri-
ctiltural output, suggesting wnc: again the large heterogeneity of the study
countries and the posgibilitiee of other factors cowmpeasating for those in

which indilviduwal countries are disadvantaged.
Symmary

In brief summary, 1t fs more c.pital rather than credit: funds per ge that
foarmers iu th: study countries need. Banking and credit insticutions can have
an {nfluence wpon supplies of capital aswvailable to the agricultural sectors
through chedr 2ffectiveness in mobilizing savingsy through the influence of
thelr {faterest rvates and credit policies wpon rates of gavings; and through
their intfivence wpon the allocacion of capital between agricultural apd non-
apciculeucal secrtors. The critical probliem in most of the svudy countries,
hiowever, i3 rhat they simply 45 not now have the incowmes oui of which to accumy-
late rapidly large mmounts of capital.

Improvenents in agricultural credit systems are needed in most underdev-
eloped countries. Yet the building of large amew credit iastitutions is not a

penacea for increasing the supplies of capital to the levels needed for increasing
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Table 55.--Avzrage size of farm loans granted by public institutions,
specified years, and annval compound change in crop output, 1948-63,
12 countries

el

Annual compound

Country g Year i Average loan i changztgztcrop

° s e o i 194R-19A1)

; I'. S. Dollars Percent
Brazil u.ou,,; 1962 (crops) 750

. 1962 (livestock) 1,420 .
Venezuela nnu: 1962 830 4.5
Chile un»n“,”; 1963 405 2.8
Colombhia QHQ,; 1963 {(crops) 300

; 1963 (livestock) 390 -
Argentina .,nz 1957 300 2.8
Egypt G;J“»aui 1960 140 2.0
Philippines ui 1958~60 130 5.2
Turkey .qdl“ﬂi 1961 110 4,5
Thai land ,pn>: 1961 75 4.4
Nigeria avuu;i 1959 45 2.6
India ,”bu,”ai 1959 25 3.1

Iran .. ......: 1959 20 3.6

Source: FAO Questionnaires to Respective Governments, Annual
Reports of National and Commerical Banks and Cooperative Credit
Associations.,
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Table 56.--Annual rates of Lncerest in loans from pub'ic fnscituticns in s2lected
years, associated dollar of credit per ton of output i "whcat equivalent",
and annual compound change in crop ouwtput, 24 covntries.

Loan intercst ¢ U. 8. dollars of : Anouval compound

c - * vear rates of official : credit per ton of : change in crup
ountry . ’ : and semi-official output in : output
agencicg s "wheat cquivalepre" 194863
Percent 0.8, dollayrs Percent

Group I

tsrael ......: 1961 6-10 42,2 9.7
Sudan .. .... : 1960 6-8 1/3.2 8.0
Mexico «o....: 1961 9-11 21.5 6.3
Philippines .: 1962 NA 1/34.7 5.2
Ttanganyika ..; 1962 7%-8% NA 5.2
Yugoslavia .5 1559 2-5 NA 5.1
Talwan ... . 1652 NA NA 4.5
Turkey ... . .: 1961 7-10 7.7 4.5
Venazuela .0 1960 3-6 22.0 4.5
Thailand .. ... 1962 6-8 1/.2 4.4
Brazli ... ..: 1962 48 1/7.4 4,2
Groaece ... ..; 1906t 5-17 24.0 3.7
Lroep 11

lrac ... vo-wad 1959 3-6 NA 3.6
India ........ 1961 NA 3.7 3.1
Poland ....... 1960 3-4 NA 3.0
Argentinz . ..: 1957 5-6 NA 2.8
Chite ..,..... 1962 12-15 1/39.0 2.8
Japan ... .. .: 1962 5-6 1/42.0 2.8
Spain .-.....: 1964 NA 1.8 2.7
Colombia ....: 1962 6-9 /7.8 2.6
Nigeria .....: 1962 4-12 NA 2.6
Egypt .......¢ 1961 3-7 7.7 2.0
Pakisian ....: 1962 5%-6% 2/1.8 1.8
Tenisis .....: 1961 2-7 54 1.6

1/ 1961.
2/ 1959,

NA=Mot availabhle.

Source: FAO Questionnaires to Respective Govermnments. Anncal Reports of Feisoval
and State Banks. Agricultural DCevelopment Agencies and Cooperative Credit Saocietie:.
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Table 57.--Amount of institutional credit per ton of
agricultural output measured in wheat equivalents.

specified conntrics, 1953-1961

Country ¢ 1953 : 1955 : 1957 : 1959 : 1961

gummsetenscnennl, §, dollapge--mroeemeeen.
Group ¥ :
Israel ceacun e - enim 33-»8 42(-4 41\18 [)202
Sudan Yr G v L on g -——— hufarhald - 3!4‘ 302
Mexico .oou.0: 16,6 12.7 13.8 17.6 2.5
Philippines .: 13.6 14.1 17.6 30.7 34,7
rurkey A0 e 0 g 1504 19».'2 22\8 bt 7.17
Venezuela ...: 20,7 5.9 5.7 32,0 92,2
Thailaed ....: 0.4 0.2 0.3 0.2  cee-
Brazil ......: 4,7 4.8 5.8 5.1 7.4
Greece ..oo.on ev== 16.0 21.9 22.9 24.0
Growp 1Y
India ... ...z 1.4 i.5 2.9 3.4 3.7
Chile .......: 14,5 9.8 16.0 19.7 39.0
Japan Sav 360 wm s - 15:8 21::7 27',2 )Zco
Spain ovwow o e 1- 7 lna j03 l.uB
Colombia §.1 10.5 6.4 7.8 7.8
Egypt‘ G o e Lo 4n6 2~.;7 347 Snl 7.17
PBkiStB?‘l Yo a o !.;)7 1«5 1:9 118
Tunisia .....¢ 6.1 12.6 ———— -———- 8.4

Source: FAU deata on agricultural productinn as e:ipressed
in wheec equivalent units.
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Chapter §.--TECHNOLOGY*

Growth in man's capacity to produce foods and fibers has been greatly
increased through improvements in agricultural technology as they have been
coupled with the increases in capital and skills required to give them form and
effect. Until the nineteenth century, most technological improvements had been
highly random in occurrence. They were either accidental discoveries or the
product of relatively few individuzls who possessed the rare combination of
talent and enough interest, doggedness, and resources to develop and use it.
Since the middle of the nineteenth century, however, z steadily growing stream
of improved agricultural technolog”es has developed and become of near predic~
table proportions.

This modern stream of new farm technologies hss not resulted from any
upturn in native human intelligence nor from a mere natural acceleration in
the growth of knowledge. It is inatead mainly the result of new policies, pub-
lic and private, allocating resources and creating new institutions expresgsly
designed to increase knowledge usable for increasing agricultural output and
productivity. In the United States, public institutions have included land-
grant colleges and agricultural experiment stations. The effectiveness of
these agencies has been enhanced by agricultural extension and vocational agri-
cultural educatlon to disseminate knowledge of improved techniques and to dev-
elop the problem-solving abilities of farm people, including their abilities to
adapt new technologies to their own specific conditions. The contributions of
these agencies have been greatly supplemented, especially in recent decades, by

the scientific and engincering research efforts of private universities, founda-

tions, and business firms.

* Prepared by Donald D. Steward.
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This new modern directfon of human effort has until very recently been
largely concentrated in a few temperate zone countries, principally the United
States, West Europesan countries and Japan. 1ln these countries, it has made
possible a2 level of farm technology that is much more productive than the tradi-
tioval agricultural technologies of underdeveloped countries. While they require
more capital and superior skille, they alsc provide greater scope for the eco-

nomic use of the capital and skills that are available.

Differences in Current Technologies

The limited informetion available oun the current level of agricultural tech-
nologies throughout the underdeveloped countries is as yet of a highly general
nature. Quantitative and qualitstive measures suitable for inter-country com-
parisons ave limfted to a few select Jtems. Yield differences of wajor crops
{table 58), although greatly influenced by soil and climetic conditions, provide
broad indicatisns of the general ievel of applied technology. (nfarmation oo
fertilizer consumption, tractor aumbers, use of insecticides, and use of improved
crop varieties (tables 59-62), serve as wmore direct measures of selected tech-
nologies and help to explain levels and changes in crop yields.

The available information, limited as it s, indicates that agricultural
technolopgies in general use among the underdeveloped countries are still highly
rudimentary. Yet those countries that have made the wost rupid technological
progvess ar~ generally those that have achieved the most rapld increases in crop
ylelds. As fndicated in table 58, individual crop yields vary considerably

among countries, with the higher level of yields generally having been achieved



- 171 -

Table 5¢.--Average annual yield per hectare of wheat, maize, rice and cotton, in study
countries and in the United States and the Netherlands, 1949/53 and 1961/63

Whe:e f Maize i Rice f Cotton
Country - : - : - . N
. 1949/53° 1961/63. 1949/53° 1961/63 1949/53° 1961/63° 1949/53° 1961/63
e ———————— - ————— 1 0 OIS ™ = = m o e e e e @ a4 e b e b e e

Group ¥ s
Israel .....:¢ 6.9 1/10.0 9.7 40.4 ———- ———— ~-— 9.5
Sudan ...... : 11.8 16.0 9.3 8.2 “=-- ---- 3.6 3.6
Mexico .....: 8.8 16.8 7.5 1/9.4 18.0 22.5 3.3 5.7
Philippines : ===~ .o 7.2 1/6.2 11.8 1/12.2 2.9 2.2
Tanganyika .: 5.8 NA 7.5 NA 12.3 NA 1.4 1.8
Yugoslavie .: 2.0 1/16.7 13.4  1/21.1 25.8 38.7 -9 2.1
Taiwan o.... ¢ 9.6 19.7 14.1 17.5 22.1  1/32.1 3.4 2.1
Turkey .....: 10.0 1/.0.3 12.4 14.0 35.1 38.7 2.5 3.2
Venezuela ..: 4.7 5.3 1.4 1/11.0 1.4 15.3 2.8 2.2
Thailand ...; ===~ - 9.1 20.0 13.1  1/14.3 2.0 2.5
Brazil ..... 3 7.4 6.9 12.4 1/13.0 15.7 1/17.1 1.5 1.8
Greece csan: 10.2  1/15.3 9.3 4.1 31.3 39.3 3.0 4.2
Group 11
108G ceesocat 2.0 8.6 10.3 NA 19.3 19.6 2.0 2.8
India ......: 6.7 8.4 6.9 9.5 1.3  1/14.8 -9 1.2
Poland .....: 12.5 18.7 NA 25.4 - - - ---
Argentina ..o I1.5 12.6 14.8 17.7 30.5 33.6 2.4 2.7
Chile ......: 11.9 1/13.7 13.8 20.7 29.0 26.9 — -~
Japan +..... : 18.5 26.1 14.2 25.9 40.0 1/50.5 1.2 ==
Spain ......: 8.7 1/9.5 15.6 23.0 48.6 62.5 1.6 3.1
Colombia . 7.2 9.1 10.7 11.2 20.4 19.5 2.2 4.5
Egypt ......: 18.4 1/25.1 20.9 1/24.0 37.9 52.3 5.2 5.6
Pakistan ...: 8.7 1/8.1 9.8 10.0 13.8 1/15.9 2.0 2.4
Tunista ....: 4.9 3.4 3.1 NA o - - -
Jordan ceeeal 7-0 5o2 It indni Reiadnind m_—— m-— it
'mited Scates: 11.2 16.9 24.9 37.8 25.6 39.5 3.2 5.0

5 43.8 32.5 38.4 phdels e -—- .-

Netherlands : 36.

1/ A major crop grown; area consieting of at least 10 percent af total area in
field crops.

Source: Production Yearbook, 1963, Vol. 17, Food and Agriculture Organizarion of
the United Nations, Rome.
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Table 59.--Consumption of commercial fertilizers, 24 study countries and in the
United Ctates and the Netherlands, 1949/50 and 1960/61

¢ Annuwal rate:
of change :

fe

Total
rtilizer
nsumed 1/

Consumption per hectare

of arable land 1/

Country in crop co
: output H . : Increase
2 1948-63 : 1949/50: 1960/61: 1949/50: 1960/61: Amount: Percent
f Percent Thou. metric tons Kg. Ke. Kg. Percent
Group T :
Isragel ..... vel 9.7 11.2 33.1 28.1 80.5 52.4 186
Sudan ..... el - 8.0 4.4 18.9 .6 2.7 2.1 350
Mexico ....... : 6.3 8.5 186.7 4 9.4 9.0 2,250
Phi{lippines ..: 5.2 20.6 84.6 3.0 12.5 9.5 317
Tanganyika ...; 5.2 .7 2.6 .2 .3 .1 50
Yugoslavia ...: 5.1 18.6 232.8 2.3 28.0 25.7 1,11,
Tafwan .......: 4.5 54.1 177.1 63.2 203.8 140.6 222
Turkey .......: 4.5 4.9 37.1 .3 1.5 1.2 400
Venezuela ....: 4.5 2.3 11.2 1.1 3.8 2.7 245
Thailaad .....: 4.4 1.0 17.9 .2 2.3 2.1 1,050
Brazil ..... oo s 4.2 43.0 248.7 2.2 13.0 10.8 491
Greece ....... ¢ 3.7 55.0 140.7 16.7 38.0 21.3 128
Group II e
Ivan .........¢ 3.6 NA 13.4 NA .8 NA NA
India ........ ¢ 3.1 72.2 370.0 .6 2.2 1.7 283
Poland .......: 3.0 362.5 794.6 21.6 49.0 27.4 127
Argenting ....: 2.8 14.1 NA .5 NA NA NA
Chile ........ H 2.8 23.8 93.5 4.1 17.0 12.9 315
Japan ........: 2.8 655.7 1,843.9 109.4 304.7 194.3 178
Spain ........2 2.7 200.0 649.6 10.4 31.6 21.2 204
Colombia .....: 2.6 8.0 NA 3.8 NA NA NA
Egypt ........ : 2.0 107.0 215.8 43.8 87.0 43.2 99
Pakistan ..... 2 1.8 5.0 94.0 .2 3.2 3.0 1,500
Tunisia ...... 2 1.6 7.9 2/13.2 2.1 2/2.7 3/.6 20
Jordan .......: -1.9 NA 1.4 NA 1.6 NA NA
United States : 3,824.0 7,320.9 20.7 38.4 17.7 86
Netherlands ..: 421.4 470.1 386.0 456.1 70.1 18
1/ Fertilizer in terms of N, P205, K20.
2] 1o8Q/rn
Y wmeTI] WS
2/ Imcrease from 1942/59 ©5 1952/60.
Source: Fertilizers: An Annual Review, 1952, and Produciion Yearbook, 1962,

Food and Agriculture Organization of the United Nations, Rome.




Table 60.--Tractors used in agriculture and coubined harvester-t. esher per
1,000 bectares, selected years, study countries?

[ractors perx B Rarvester-thresher
1,000 heciares L : per 1,000 hectarvesy
Country . .
1949/50 = 1960/61 1961
:‘o--w--m--w»---—u--w--«--—-—--«»-H,@gben‘n----—~-- - s

Group I :
Israel .......... senseal - 18.76 2.47
Sudan . ...viariaionsaaat .02 - 4/.00
Mexico ....... ceanieeasl ke 1.96 -
Philippines .......... - .19 .60 e
Tanganyika ..... ceevaeed .23 .16 4/.01
Yugoslavia .......... o .86 4.35 .79
Taiwan wc.overnaean cesd - .56 -
Turkey voviivnionn.. ent .18 1.67 23
Venazunla .. ..cnineva.as - 1.95 e
Thailand ... .c.e0e0ea0z - = e ———
Braztl ...cvveononn ceaal - -~e- 3/-35
Greece ., ..cuveeans aeseet .78 6.11 255
Growp X1 .
| € 11 Oy - .35 ————
India ... nivvienennas .05 .21 .-
Poland ...ivnvencenanns § .90 4.42 .21
Argenting ......00u.0n .2 -- 3.69 2/1.14
Chile ......... Veaenael - 2.72 2/.21
Japan .. iieaneann. 3 - 1.55 e
Spain .........s eesounnl .72 3.07 .27
Colombia ...vvieruonvsnt - 2.19 -
Nigeria ...cuvuvnenn eont - .0t -
Egypt ..... cheeneas et -~ 4.43 m—
Pakistan ............ eet s .13 6/.00
Tunisia ,..... Cenaan - 1.37 -——- 5/.50
Jordan ......... crecnans .09 1.08 6/.05
Unfted States ...... sk 20.61 25,20 5.54
Netherlands ..........: 22.36 86. 30 2.95

* fCountrles arrayed by percent increases in yield of all Crops.

1/ Omits garden trezctovs. ¥f included, tractors per thoussad hectares
would he: Japan-169.46, Netherlands-104.34, Untced States-27 82, fsrac!-
19.69, and Grecce-8.,27. For other countrics, numbers of garden tractors are
negligible or nor aveilable. 2/ 1955. 3/ 1954. 4/ 1958. 5/ 1957.

6/ 1960.

Sourcer Production_Yesrbsok. 1962, Vol. 16, Food and Agriculture Organi-
ration of the United Natisns, Roms.
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Tuhle §1.--Use of specified pesticides. fungicides, and herbicides im agriculture, 12 study countries, 1960

Spray oils :  Sulphur : Copper

Ares and : DDT : Phospﬁorus: Arsenicals: and dinitro: and : and : Mercury : Herbicides
country 2/ " compounds . - compounds
7= : : ¢ compsunds : compounds: compounds: H
R it D Shshahal Metric tons 1/-----=cceccmmm e ea

Latin America :

Argeating ....o..0.! 394 131 436 - 567 1,294 3 1,506
Europe : .

Greece - -ciuovn ont 177 84 161 396 13,027 8,039 31 276

Poignd .-+ vvvevesnn : 46,827 12,783 - 590 1,206 640 663 1,030

Spaia ..... sesesesss 17,259 634 1,530 6,148 22,541 8,567 410 407
Near East & So. Asia :

Egypt «-c-vvues creess 469 77 18 143 1,799 88 --- ---

India .. veerecrcs : 1,104 459 12 6 328 8,830 303 68

Isreel .....cvueanst 175 360 30 812 2,060 130 30 14,194

Pakigtan ...t 508 1,007 -—- —~- 36 452 100 134
Far East :

Japan ... iiaoen.. + 10,622 36,958 3,517 7,695 15,872 9,171 55,503 8,012

Philippines ....... i 3/231 5/39 == .= .- 88 - 3/23

Taiwen ...ccenvee..z  3/39 3/835 ——- -—- 38 - 3/3 ---

Thailend .......... : 3/138 3/19 3 4/13 - --- 3/3 ---
United States ....... ¢ 31,818 18,247 8,386 == -—- 15,095 129 34,621

1/ Each category shown given the total quantity of material used without regard to the concentration of
active ingredients.

2/ Data anot available for Brazil. Chile, Colombia, Costsa Rica, Mexico, Venezuels, Ghana, Nigeris, Sudan,
Tanganyika, Tunisia, Yugoslavia, iIran, Jordan, Turkey, Malaya, and the Philippines.

3/ 1959.

4/ 1958-59 average.

5/ 1558,

Source: FAO Production Yearbook, 1962,
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Table 62.--Relationship between seed status, proportion of area in
improved varieties and crop yield changes, selected countries, 1948~62

h

: Proportion of

. Seed crop area  : Yields per hectare
Country : sti;us : in {improved : 1948/52 ° 1960/62 ° Change in

3 = : varieties 3 g 8 vields

f Rating Percent 100 Kgs/Ha Percent
Rice :
Japan «.eeeee.: & 100 40.0 50.5 26
Taiwan .......: 4 95 19.1 25.4 33
Venezuela ....: 3 90 11.4 15.1 33
Chile ....c00at 2 65 29.0 27.0 -7
U.A.R. (Egypt): 2 35 37.9 52.8 39
Pakistsn .....: 1 5 13.8 15.9 15
Iran ....c000a8 1 3 19.3 19.6 2
Wheat s
Japan ........: 4 100 18.5 26.1 41
Netherlands...: 4 100 36.5 43.8 20
Mexico .......: 4 85 8.8 16.7 90
Chile ........ 8 3 80 11.9 13.7 15
Pakigtan .....¢ 3 7 8.7 8.1 -7
U.A.R. (Egypt): 2 30 18.4 25.1 36
Colombia ..... H 2 20 7.2 9.1 26
Iran ...... cees 2 10 9.0 2/7.8 -13
Jordan .......8 1 15 7.0 5.4 -23
Maize g
Venezuyela ....: 3 20 11.4 11.0 =4
Pakistan .....: 3 8 9.8 10.0 2
Chile ........ 2 2 50 13.8 20.7 50
Colombia .....: 2 20 10.7 11.2 5

2 7 20.9 24.1 15

U.A.R. (Egypt):

o

1/ Index of existing state of efficiency in the chief factors influ-
encing development production, distribution and use of better seeds,
using rating of 0 to 4 with quality highest for rating of 4.

2/ 1960/61.

Source: Statistics Division, FAO, Rome. And Special FAO "Seed
Status" Inquiry.
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in countries where fertilizer applicacions are highest, where mechai.ization 418
most advanced, where insecticides asnd pesticides are most cowmonly used, and
vhere mosi progress has bheen aschieved in the development and use of improved
crap varieties.

Agricultural rtechniques are most sdvanced in Japan, Israel, Argentina,
CGreece, Yugoslavia, Paland, Spain and Chile. Japan's superior positrion has been
achieved chrough both technological transfers and its own research and educa-
tionel programa. Tranrfers of technology from the United Statea and West Euro-
pean couutries account for much of the rechunoiogicasl supeviority of agricuitvre
in the rest 5f these countries. The receuncy and rapidity of the techmologicaol
trangformation in Israel is especially lateresting. 1t has occurred under
admittedly uniquely favorable conditions with respect to capital, skills, moti-
vations and institutions. WNevertheless, tsvael's experiencen suggest that
technological transfer potentials of long~run applicabliilty ts other countries,
espacially to those tn the Middle East, may be fairly large.

Among the study countries, agricultural technologies are lecast advanced in
the tropical and sewi-tropical countries. Tafwan., which lies astride the Tropic

of Cancer, is a n~cable exception, however, which merits special study.

Present Technological Basis For Increasing OQutput

Students of agricultural development differ w.dely in their appraisals
of existiong technologicel bases for increasing agricultural output in under-
developed countries. Much of this difference relates to transferubility to

underdeveloped countries of the improvements In technology that have helped
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to increase agricultural output in the United States and other economically
advanced nations. To the extent that they are readily transferable, such
lmprovements in technology represent for underdeveloped countries new, virtuaily
free resources for increasing their agricultural output and productivity.
Hence, they are worthy of careful investigation even co the extent of much more

extensive experimeutation than has yet been undertaken.

Local Te¢ r~iques Now in Use on Best Farms

Wide-spread adoption of the more productive techniques already in use on
their own best farms is one important type of technological transfer worthy of
consideration in underdeveloped countries.

A large part of the increases in agricultural output in Japen in the two
or three decades immedintely following the Meji Restosration has been credited
to this approach. 35/ This method of increasing efficiency has alss been used
extensively in the United States. 1In fact, such potentialities are implicit
in research approaches that are widely used in farm-firm research and in farm
planning efforts.

There has been little systematic research into the indigenous technological
potentials that underdeveloped countries now have. In most underdeveloped coun-
tries, however, yields of major crops grown on the same type of soil difrer
markedly from village to village and from farm to farm within the same village,

year in and year out. 36/ These observed differences are not ipsc_facts proof

35/ Takekazu Ogura, Agricultural Development in Modern Japan, Fuji Publishing

Co. Ltd., 1963, pp. 13-15.
36/ Arthur T. Mosher, "Research on Rural Problems,'" Development of the

Emerging Countries, Brookings Institution, 1962.
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but they do suggest the possibility of now underutilized technological bases
for increasing agricultural output. Better technologies of such an indigenous
nature may not lead to vast incresases in ouwtput but the incresses achieved

through their exploitation can frequently facilitate further progress.

Techinological Exchange Between Countries

Numerous technological transfers have been made with some degree of success
from the agriculture of the more developed countries into that of the under-
developed countries. Generally, however, such transfers appear to be much mo::
difffcult to make in agriculture than in non-agricultural enterprises. One
1ikely reason for this is that nonfarm technological transfers are commonly made
into whole, newly structured producing units. Greater ease 1s encountered in
achieving near ideal complements of the other factors and conditions which inter-
act with the improved nonfarm technologies to make them more readily applicable.
In contrast, attempts are frequently made to inject {imported farm technologies
into already established farm plants without close attention to, and, often
without awareness of the fmportance of the complement of other factors and condi-
tions that have made the improved rechnology work in the country of its origin.
Sometimes overlooked is the fact that much improved farm technology i{s the
product of research oriented to breaking a production bottleneck within the
context of a quite speciriic complex of factors; that these factors interact
with each other and with the new technology to yleld the results imputed to the
latter; and that when the new technology is set in a different physical eavir-
onment with respect to soil type, moisture conditions, variety of crop, ferti-

lizer applications, tillage practices, etc., it wmay contribute little to output.
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For this reason, the transplant of improved agricultusral technology, parti-
cularly those involving biological relations, into a general physical environ-
ment differing greatly from that in which it was developed and successfully
applied always involves considerable uncertainty. 1In msking such transfers,
considerable experimentation is often required te determine what changes in
other conditions are essential in order to make the new technology work. If
it should prove uneconomical to make these adjustments, adaptive resesrch to
talilor the new technology to local conditions becomes necessary. |

Success in international transfer of tec'inology also requires attention
to economic and social as well as to physical relations. This is so for several
reasons. For one thing, much improved technology has been produced to maximize
profits under particular laad, labor, and capital supply ratios or under parti-
cular product-demand conditions and their associated price relationships.

Secondly, the successful introduction of many new techniques requires con-
certud action by many producers and sometimes community-wide, or even nation-
wide cooperation. Economies of scale in procuring production requisites and
marketing products precludes use of some technologies unless they are adopted
somevhat simuitaneously by a relatively large number of prbducetau Eradicating
crop and animal pests and reducing soil salinity are examples where a con-
certed and well coordinated action over a large area is usually required.

Finally, religious beliefs and pro=tices, social class structures, and
patterns of social, political and economic organization often influence the
ease of adoption of more advauced technologies, whether imported or domestically
developed.

The successful transfer of farm technslogies between countries often

requires that extension and research efforts be closely coordinated. Exteasisn



personnel need to have a keen appreciation of the functions of a rescarch and
be able to apply the research findings to the solution of farmers' problems.
In turn, the researcher must meintain & close assocltation with extension per-
sonnel in order to best direct hils efforts toward solutiosn of problems that
agriculturalists face. Close cnoperation between physical and social science
specialists is essential to the development of production increasing technol-
ogies adapted to the peculiar set of conditions that prevail.

Available information »sn the interrelations between technologies and
other factors comprising their physlcal, ¢conomfc, and social environment is
now too limited tc assess definltively the potential of techonological tramsfers
from economically advanced countries into the agriculture of underdeveloped
regions. The experience basis now available, however, indlcates gome transg~
portable techniques that are fairly easy to adopt and that yield good results
with o minfmum of change in other practices. One of these consists of the use

of commercial fertilizers.
Fertilizers

Phyeical regponses from the use of fertilizer are highly favorable on
several crops in wany countries, #s indicated i{n table 63. If large numbers
of farmers in the study countries are able o duplicate these results, con-
tinued rapid expansion in fertilizer consumption will contribute materially to

increasing azricultural output.
In the 24 study countries for which data are available, fertilizer con-

sumption increased from 3.7 mfllion metric tons of autrieats in 1949/50 to



Table 63.--Resutts of Ferciiizer trials sné demoastrations o2 Mafze. Wheat, 2ad Rice in seizrceed countries
el Yield inccxase ia HeT return on _
; Fertixi;:r : per hectare yield ser hoeusrer  ferviliizer used o Outpzt
Coemodity: Country 1/ : ,app te cComtrod:.. . 5 - ! an. < rer dollar: per ke
“ENLGP ,K 35, Fareelired™ R Par of
H : 5 : oloc . Auadit, Feroenirye fwalue of
) Fregg hectace’ | L nstrienty
: e Kz. /Ha- Ariie e e fectijifzer
. Kg. Xg Ko Ve Percent Dollsr Dsllsr Keg.
Maize ...:E1l Salvador L5-45=475 23G5 B 550 37 56 3.8 9.4
:Ghens -Farest 22-0-{ §168 1465 297 25 11 2.2 13.5
: =Zzvaannzh 22-22-22 1183 17:3 324 44 13 1.6 7.9
Hocdures ={Hydrid] 90' G-52 38972 7215 3323 85 176 4.1 12.3
2 =tLacal) 5-43-45 244¢ 3192 7546 30 264 1.8 5.5
tMyroces -Ceashlence=Rabvat &0 -60-0 731 1162 431 5¢ 1 1.0 4.3
-Marrskech-3afl 20~40-0 723 1139 416 58 6 1.5 6.9
: -Tetouan 20-40-0 1397 1805 408 29 6 1.6 5.8
,Nigeria ~Forest 22-22~34 236 350 114 48 -17 .3 i.5
~Savaanah 28-17-39 637 858 221 35 -13 .6 2.6
’Turkey ~Black Ses 106-60-0 1421 2338 917 65 29 1.6 5.7
H ~Marmara-Aegean 100-.3-0 1870 27606 890 48 27 1.6 5.6
Wheat ...:Lebanon -Akkar 40-35-20 21120 1960 780 70 44 2.8 8.2
:Maraccen ~Cagablanca-Rabat 20+37-47 1481 1867 386 26 9 1.4 3.7
2 ~Fes Mekaes~-Taza 20-37-47 1437 1682 245 17 -2 .8 2.4
H -Tetsuan 20-37-47 472 934 462 98 14 1.7 4.4
:Syria -{irrigatedj 60-60-60 1614 2780 8656 45 4 i.1 4.8
¢ -{Non-irrigated; 0~-40-0 725 977 252 35 4 1.3 6.3
s Turkey ~Central Anatslis 0-60-0 920 1350 430 47 21 2.3 7.2
3 -Thraca 60-60-60 1260 2270 1010 8o 57 2.7 5.6
Rice ....:EL Salvador 45-45=45 2239 3291 1052 47 91 4.6 7.7
(Paddyj :Ghana ~Forest 22=-22-~22 1198 2:01 903 75 64 3.7 3.4
H ~Savannah 45-45-45 1287 3134 1847 144 131 3.8 13.7
:Nigeris -Forest 22-22-22 1829 2335 506 28 22 1.7 7.6
: -Savannah 22=34-67 1417 1706 289 20 1 1.0 2.3
:Sensgal -Casamance 0-0-45 1266 1763 497 39 33 12.¢ 11.6
2 =Fleyve 0-0-45 2760 3156 356 14 28 19.0 8.8
H -Sine Salcum 45-0~0 902 1326 425 47 25 3.5 9.4
1/ Dats by area, variety, and irrigated or azn-irrigated included where svatilable.
Source: Review af trial and Demcnstration Re ults 1961-62 FFEC Fertiiizer Pr rogram, FAD Jan 1$64-
NOTZ. Results snown include only chat feortilizer applicatica shawing the lavgass s82iti13al rotorn per nesrare of »h
tT2p:  In scas tnstancas. 3 different ferzilizer apsliiecation prediced & larger fncreass in ylalc. 5 higher nasroraiura
psT doller fovested {n ferrilizer or a larmer cutput per kilegram cf €eres (! -wr anniied

I8
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5.3 willion metric tons in 1960/6l, or by 214 percent. Fertilizer consumption
per hectare of arable land, however, is still very low in most countries. In
1960/61, for example, consumption of fartilizer nutrients per hectare of arable
land was less than one kilogram in Tanganyika and Iran and below four kilograms
in Turkey, Jordan, Thailand, India, Pakistan, Sudan, Tunisia and Venezuels.
Although fertilizer consumption iu these ten countries has increased almost six-
fold in the eleven-year period considered, the increase in yields due to ferti-
lizers is certain to have been small. For example, agsuming a physical cesponse
of 10 kilograms of food grains per kilogram of fertilizers applied, total yield
increase due to fertilizer would be less than 30 kilograms per hectare in each
of the above countries,

Bas»d on agsumption of rhis 10 o 1 reepense ratio, the additional ferei-
lizer consumed in Indis, Thailand and Pakistan account for somewhat less than
20 percent of the increases in grain yieclds. 1In Turkey, Mexico. Venezuela,
Yugosiavia and Greece, between one-fifth and one-half of the increase in grain
ylelds would be explained by increases in fertilizer use. Increased fertilizer
ugse would account for two-thirds or more of the increases in Chile, Egypt,
Brazil, Taiwan, Israel, Spatn and Japan.

The accuracy of thesc estimates depends on the validity of the assumed
10¢1 response ratio and upon the further assumption that fertilizer applications
on grain crops increased at the same rate as on all crops. Although in some
ceuntries much of the increased fertilizers consumed may have been arplied to
vegetable and other specialty crops, there is litcle question that increased

ugse of fertilizers nas been a major factor accounting for increased crop yields

1
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in recent years. In Japan and Taiwan, where fertilizer consumption per hectare
1s now quite high, average physical response 1s probably much below a 10 to 1
ratio.

As consumption of fertilizer increases, other technical improvements
apparently have also been made on # scale such that fertilizer consumption can
be used as a reasonably good index of the level of technology generally. Williams
and Couston, for example, report an 0.87 coefficient of correlation between
fertilizer consumption and grain yields in 40 countries. 37/

Fertilizer supplies and cost-price relationships.--Lack of ready availablity

of improved seeds, fertilizers, pesticides and many other factors at the times
they are needed has been a major obstacle to the adoption of improved farming
techniques in many countries. Inquiry on how readily available such production
requisites are to farmers was made of agricultural personnel in all of the study
countries where the Agency for International Developmént now has an operating
mission. In most of the countries, lack of availability of purchased production
requisites at the time they are needed was indicated to be a serious deterrent
to their increased use (table 7, Chapter 1}.

Where production requisites are available, however, their high supply
prices relative to farm product prices further militates against their use in
some of the study countries. This is cspecially true for fertilizer, the one
such factor on which price data are available for several of the study countries
itable 6). Using farm product prices shown in tables 64 and 65, for example, it
would be necegsary in India to obtain an increase in yield of rice paddy of

5.25 kilograms to pay for 1 kilogram of fertilizer whereas in Japan a yield

37/ williams, Moyle S., and Causton, John W., roduction Levels and

Fertilizer, Food and Agricultural Organization of the United Nations, Rome, 1962.
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prices pald by farmers in selected countries,
1960-61 1/

: Fertilizer

Lsed Price per kilogram 2/

Country f per hectare : : 2 :
_ ;o fkg.y s N P0g . K00 Aversge
X Kge ~  mmemmeee- U.S. Dollarg-=--=-- -

Latin Anerica :

Venezuela ..c...caveut 3.8 «38 .31 o 19 -30
Africa :

Sudan 3/ +.cieesaneat 2.7 .20 .18 14 .17
Europe _ H

Greece ..ccouonvosnal 38.0 .25 .16 «12 .18

Spatn 4/ c.cesiennoas 31.6 26 .20 .06 .17

Yugoslavia ...ovce.o 28.0 .- .09 .05 -
Near East & So. Asia

Egypt . covuev:voovcat 87.0 .39 22 - 17 .26

India 5/ coccvocnnsus 2.3 .38 « 34 .13 .28

Iran ..vovcnovonvnont -8 42 .23 .21 .29

Israel 3/ ...c.cnnact 80.5 » 26 .17 .07 .17

Pakistan 6/ ..o.0..0 3.2 i v .11 .05 .10
Far East s

Japan oo-;.zau.)uoonnn-: 30397 -28 022 009 020

Philippines ....... ot 12.5 .32 .26 . 14 024

Taiwan .......0 cuvsal 203.8 44 024 .13 027

Thailand 7/ ........0 2.3 o3 .32 .14 .257
United States ........: 38.4 .27 .20 - 10 +19

1/ Prices cited are for major material{s) used, net of subsidy

except where noted.

2/ Price of major fertilizer wmaterisl consumed.

3/ C.1.F. port prices.

4/ Net of transportation subsidy, aot of subsidy on wheat.

5/ Subsidies in some states of 25 percent. No allowance included

here,

8/ Net of 50 percent subsidy.
1/ Wholesale prices at company warzhouse.

Source: FAO_Production Yearbnok, 1563.
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--Prices of wheat and rice (paddy) and rativ of fertilizer prices to
commodity prices, selected countries, 1960/61 1/

Commezity . . <. ieen b . g

Commodity and . price gRatlo of fertilizer prices to commodity prices

Country per 5 X

kilograp N P705 . K20 Average 2/
f .S, Dollarg ==~=-=-=evmmmcuo~ Percent-r=rvuesoeemcemanmnnn
Wheat H
EgYypt cocsvoceeat + 973 5.34 3.01 2.33 3.56
Indig c.o0cvoaest .97 3.92 3.51 1.34 2.92
Japan ccscosovuad .111 2.52 1.98 .81 1.77
Pakistan oceccan: . 091 1.54 1.21 .35 1.10
spain newnonanau: 0090 2089 2'22 "67 1(93
United States ..: .067 4,03 2,99 1.49 2,84
Rice (Paddy) 3/

EQYPt s evcvoooos .052 7.50 4.23 3.27 5.00
India -.oveonceel - 054 7.04 6.30 2.41 5.25
Japan DH\).I\WU\IOQ: 0153 1083 1’4’* 059 1“29
Pakistan c.ooovs? . 110 1.27 1,00 45 .91
Philippines ....: »102 3.14 2.55 1.37 2.35
Taiwun saso0ano0naa 0096 ["058 2n50 1035 2\:81
ThaiZland sccans-? .047 6.60 6.81 2,98 5.46
United States ..:  .113 2.3 1.77 .88 1.68

a
o

1/ Represents kilograms of increased production required to equal cost of a
kilogram of fertilizer.

2/ N, P

205“

: KZO in 1-1-1 ratio.

3/ Milled rice prices converted to paddy, using coefficient of 0.66.
FAQO Production Yearbook 1962, Vol. 16, Rome, and table 64.

Source:
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Table 66.--Increase in yield of wheat and rice necessary to cover cost of 50 kg.
fertilizer at 1961 prices, selected countries 1960-61

Anount of increase in crop Percent increase necesggary

Commodity and : yvield necessary : over 1959-60--1961-62 vields
country & 2 3 R : : H o
N o P205 . K20 . N+P205rK20 . N . P205 . KZO . N+P205+K20 l/
--------------- Kgam==wmmmmmmvnne e e Parggnf e
Wheat
Egypt cneeeu..: 266 150 116 178 11.0 6.2 4.8 7.3
India -.c00e00ey 197 173 67 146 24.0 21.4 8.3 17 .
Japan secosvsoz 125 99 41 88 4.9 3.9 1.6 3.5
Pakistan .....: 77 60 27 55 9.5 7.4 3.3 6.8
Spain sc.ovvaos 147 109 31 96 15.8 11.7 3.3 10.3
United States ; 200 146 71 139 12,4 9.1 4.4 8.6

Rice ¢Paddy) 2/

gry

Egypt «...cusv: 374 211 163 249 7.5 4.2 3.2 5.0
India ...... .02 353 311 120 261 23.9 2i1.0 8.1 17.7
Japan ........t 91 72 30 64 1.9 1.5 .6 1.3
Pakistan .....: 64 50 22 45 4.1 3.2 1.4 2.9
Philippines ..: 157 128 68 118 13.4 10.9 5.8 10.0
Taiwan ..o.....: 230 127 67 141 7-4 4.1 2.2 4.6
Thafland .....: 330 340 149 273 23.7 24.4 10.7 19.6
inited States ¢ 119 87 42 83 3.1 2.3 1.1 2.2

1/ N, PZOS’ KZO in 1-1-1 ratio.

2/ Milled rice prices converted to paddy, using coefficient of 0.66.

Source: Based on data in tables 64 and 65,
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increase of only 1.29 kilograms would be needed to pay for 1 kilogram of ferti-
lizer. As indicated in table 63, however, the increase in yields actually
obtained on some crops in some countries was not sufficient to return a profit
from the use of fertiliizers.

Subsidies have been used in some of the study countries in efforts to iantro-
duce and expand the use of various fertilizers. The low prices paid for ferti-
lizers by the farmers of Pakistan, for example, are largely the result of hilgh
government subsidies. In Taiwan, while current fertilizer prices are high, free
distribution of at least limited amounts of fertilizers in the past have helped
stimulate the rapid increase in fertilizer consumption that Taiwan has experienced
in recent years. In Japan, the relationship of high comwodity prices and ilow
prices for fertilizers, both having been influenced by government price and trade
policies, have helped make high levels of fertilizer use profitable,

In the United States, somewhat comparable approaches have heen used to secure
increased use of phosphates, 1lime and other fertilizer materisls, especially in
Tennessee Valley watershed areas.

Because of the large uncertainty attending the use of fertilizers or other
improved techniques when they are first introduced, such subsidies may sometimes
be necessary to initiate their use. Farmers living near subsistence levels where
survival is at stake heavily discount for risk and uncertainty elements and may
be slow to adopt new technologies unless profit potentials are highly favorable.

The potentials for increasing output in underdeveloped countries through the
use of fertilizers will be improved as improvements are made in the complement

of other practices and conditions which influence yields and profits. The economic
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feasib ity of fertilizer use will also likely be increased as sovrcis of supply
are improved, as economies are achicved in procurement and digiribution, and,
overall, as agriculture becomes more commercial. In fact, there Is need in most
of the study countries for large emphaslis upon tuproving sources of supply as
woll ag for increasing koowledge of fertilizer wses.  Potentlats for doing this
differ amoapg couvntries. (Cikewise, ways in which such iwmprovemcuats can best be
made differ from country to country, hence have to bo determined on a country by

country basis.

Mechanical lmprovemonts

fmprovenents in farw mack{-¢; and imnlements have contvibuted to increasing
agricultural output and pradectivity 1o The United States. Many of the tmplewoaty
in use, however, represent rolaclvely ltarge capital fovestments. and are used 1n
large parc to save labor. in most underdeveloped countries, hovever, capiral fs
gcarce telative to labor, severaly limiting the economic value of fransporting
many of the mnre advanced, mechanical foanovations into che apriculturse of under-
developed countries, Extons’ve use of capital invensiva machines aad iuplemz2nty
may not be advisable excepr where rhese mak: possible large improveasntsg tn
quelity of the operations performned or meke possible the perfromince of 2conomi-
cally desirable production opaerations thar cannot be easily performed with tradi-
tional implements.

{n countries that have a large iand expansion potential, the introduction

of more tractors and tractor-drawn machinecy could facilitate its 2xploitation.
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Even in these countrics, however, the scarcity 2f capital dictates careful
weighing of this approach to increasing ouiput against techniques requiring
little capical.

While pumbers of tractows and tractor-drawn equipment serve as messuras
of progress in fzrm mechanization, YSurveys of bhand icols, aniwal-drawn imple-
ments, and farm vehicles, and patterns fp the use of these, in wideiy separated
but simllor agriculcurel regionyg, could exvadite improved €illage in wmany partas

of the world. rrequently, the tools in traditional use in oune regilon would con-

stitute a substontlal techuologicel improvement in snothev.” 38/  in many of the

legs developed countries, a chift from & wooden to a stcel paginted plow, Irom
steel to rubber tirved wheels or from the use of sickles to scythes may be a
major mechanical imprsvement.

In some instances, fammers' adoption of specific technlques may be retar:led
if large amounts sf labor are requived in carrying oui the improved practice.
Even thouzh the countyy's general labor supply is plenigifnl, the added labor
represenits & cost to the individual farmer, either as a cash expense ow as a loss
of leisuva. Where the additional labor retards the adostion of production~increas~

ing technologicu, 2 more rapid movement itoward mechanization of a labor-saving

tyor may be indicated.

Improved Cropn Varicticsg

It ic egtimated that application of genetic principles to plant breeding
and distribution of improved seed and plaut materials to farmers have accounted

s

for one-Iosurth to one-i"ivd of the increases in crop production in West European

38/ A. 7. Mosher, op. cit.
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countries in recent decadesnljg/ Japan, Taiwan, and Mexico are other instances
where improved crop varieties have contributed to remarkably high yield increases
of major crops. Further indication of the efrects of variety improvements on
yields 1s shown in tahles 62 and 67.
example, i{ncreased from 4,000 to 5,050 kilograms per hectare between 1948-52 and
1960-62. vYields in Yram with a rating of poor or 1, increased only 2 percant.
The relationships between seed status and yield increases, however, are not highly
consistent, reflecting differences between countries in other factors influencing
yield increase¢s and differences between countries in interprotation of the survey
questions on which these ratings are based.

The prescnt status of country programs designed to improve seed quality 1is
shown for wheat, rice and cotton in table 68. Most of the study countries for
which information is available rank relatively low in their efforts thus far to
improve the seed quality. Mexico, Poland and Yugoslavia are notable exceptions.
It is also known that both Japan and Taiwan have developed good seed research,

control and distvibution programs.

Regearch For Improving Technological Bases

Improving the technological bases of agriculture in underdeveloped countries
1s fundamentally a research task. Much of the research required needs to be
carried on within the underdeveloped countries. However, it ig iu the under-
developed countries, where the need for research is greatest, that the facil.cies

for research are the wmost inadequate. For example, in 1960, the number of

39 / 0. Fischnich, "Anteil der Pflanztichtung and der Pfianzlichen Produktions
steigerung", Landwirtsch ~ a ftliche Zeitschrift der Nord - Pheinprovinz, No. 20,
May 19, 1962.
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Table 67.--Yield changes of selected crops where improved or native varieties
were used, selected countyries, 1948 to 1962

¢ Proportion of ;

Seed Yields per hectare
: ¢ - : crop area
Country | Crop . status ° in improved - . -
X oy npT ' 1948/52 ° 1960/62 ° Change
- 8 varieties : ¢ :
Rating Percent 100 Kp. 100 Kg. Percent
Yield increases largely attributable to new varieties
Taiwan ....: Pineapple 2/ 4 100 37.3 174.7 80
: Sugarcane 3/ 4 100 64.4 4/97.5 51
Israel ....: Sorghum 5/ 4 95 6.6 21.1 220
Venezuels .: Sugarcane 3 95 100.0 486.0 386
Yields relatively stable - imoroved varjeties little used
Colombia ..: Maize 2 20 10.7 11.2 5
Pakistan ..: Jute 1 5 14.2 15.0 6
s Chick peas 2 25 6.1 5.4 -12
Venezuela .: Coffee 3 10 1.5 1.7 i3
: Maize 3 20 11.4 11.0 -4

1/ An index measuring existing state of efficiency in the chief factors
infiuencing production, distribution and use of better seeds, using rating of
0 to 4 with quality highest for rating of 4.

2/ sixty-four percent of pineapple area was in Smooth Cayenne in 1950 com-
pared with 100 percent in 1959.

3/ Introduction of N:Co 310 strain was made in 1951~52; 9! percent of the
crop was in thia variety by 1956-57.

4/ White sugar.

3/ Native strains have been almost completely replaced by crossbreed Hazera
610 in most areas on unirrigated land.

Source: Statistics Division, Food and Agriculture Organization, United
Nationc, Rome. Italy.



Table 68.--Seced status of selected crops in specified countries. 1964 1/

conncr Plant | 0% of o Miofucrlony Seed | Sced | seed | seeq | X ATea undar
. y breeding’ mproved i ol lmprov .certification’ testing distribution” laws under < mprove
; varieties: geed ¢ ¢ ‘ : crop ¢ varieties
Rating Rating Rating Rating Rating Rating Rating 1000 Ha. Percent
Wheat :
Argentina ...,.: 3 3 4 4 4 4 4 3:599 100
MeXiCo ccesovcos 4 4 3 2 2 3 3 840 98
Poland .c..:...: 4 4 4 4 4 4 4 1,640 90
Yugoslavia ....: 4 4 4 4 4 4 4 2,150 50
Egypt «ucne cusel 3 3 2 2 2 2 0 600 30
Jovdan :cccsivo0s: 2 2 1 0 1 1 0 225 i5
Tunigia ::cooaat 4 4 4 4 4 4 4 1,200 100
Turkey cecooce:ct 3 3 3 3 3 1 3 7.800 35
Pakistan coeaz:1 3 3 3 3 3 3 0 45700 7
Iran c:-co0vo0ec? 2 2 2 1 1 2 1 4,000 10
India ... ceo 3 3 2 0 1 3 0 13,300 44
Nechexrlands ...: 4 4 4 4 4 4 4 126 100
Rice H
Argentina ....c2 3 3 3 4 4 4 4 46 90
Costa Rica B0 >0y 4 4 4 2 2 3 2 59 33
Venezuela ...0.: 3 3 1 3 3 3 3 74 30
Egypt csc:covcans 2 2 2 2 2 2 0 250 35
Pakistan osccoat 1 2 1 1 1 1 0 9,700 5
Iran cecccococes 3 1 1 1 0 1 1 340 1
India c:oceoocal 3 3 2 0 1 3 0 35,470 37
Cotton
Costa Rica «ccos 3 2 2 2 2 2 2 1 75
Venezuela ..-..8 3 3 z 3 3 3 3 48 g0
Yugoslevia cee0t 2 2 4 4 4 4 4 10 100
EgYpe occsvcncaat 4 4 3 2 2 3 1 830 80
Pakistan cc....¢ 3 3 3 3 3 3 2 1.400C 75
IX80 cossecscaol 2 2 2 1 1 2 1 300 20
United States .: 4 4 4 4 3 A 3 500 90

Continued
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Footnotes:

1/ The

respectively. The f
of nine q

Table 65.--Se=d. status of selected crops in specified councries, 1955 1/ iCon't.}
ratinge 0, 1, 2, 3 and & ar= us=d to designate none, poor, fsir. gsod, and excellent,
o

ilo cwing criteria
ons asked in che

wvere considaved by plant scientists when they replied to each

vescl SUIvVey:

l. 2lanit breeding. &n appraisal of lscci or the crop concerned. incleding
experimentei storions andg seional staff and the quality of the
work dona by the prof

2. Improved varieiies: availability of improvad varfeties. locally bred ¢r imported, ready for

commiercial use

3. Seed Production: facilitics availzble to provide commercial guantities of {mprovzd seeds. This

inciuydes state farms, private fstms, cooperatives for sead muitiplicatien snd
facilities for processing and stering ceed

4. Seed Certification: en appreical of existing official organizations specially concerned with

supervising seed preduction by certification schemes

5. Seed Testing: existinz control of seed wality during preduction proco-cs. including an appraisal

of seed testing laboragcories

6. Seed Distribution: osrganization of the method of seed distriburion from the breeding station to

the faruer.

?. Seed Laws or Repulations &én essessment of the effectiveness of existing laws or regulstionsg
relating to seed if nc laws were in existence, a status rating of
zern was given.’

8. Aree under croo fatest estimate (in thousand hectares

9. Area under improved varieties: latest estimzie fin parcentage of total crep

Source: Special survey made for Economic Research Service, YSDA by Food and Agriculture QOrganization

of United Nations, Rome. Italy, 1964.

€63 -
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agricultural research workers per 100,000 people active in agriculture was
only 1.2 for India, 4.5 for Pakistan and 4.7 Jor Thailand compared with 60
for Japan, 79 for Taiwan and 133 for the Netherlands {table 69).

These figures are only Indicative of existing research limitations. Gen-
erally, the less developed countries are more disadvantaged than these daté
indficate. Research personrel, notwithstanding the prescnce of a few of excep-
tional ability, generally have had less training than have their counterparts
in more advanced nations. They «lso often work with less adequate facilities
and support personnel.

Moreover, regsearch takes time for useful results and research programs,
such as several of the countries now have., have been in operation for only
a few years.

In developing research programs, however, the underdeveloped countries
have the advantage of using the existing large body of fundamental scientific
principles and methodological know-how built up in the economically advanced
countries over a relatively long period of time. Thus, while rice varieties
that have enabled Japan to greatly increase its rice production may not be
succegsfully transferred into India or the Philippines, the basic scientific
principles used by Japanese scientists do have vslue for developing improved
varieties adapted to conditions in other countries.

The transferability of such know-how has made it possible for geneticists
in Mexico to develop new varieties of wheat that helped to double that country's
yleld per acre between 1948-52 and 1960-62 (table 62). According to experts

in Israel, research, mostly of an applied nature, has enabled Israeli farmers
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Table 69.--Agricultural research workers per 00,000 people active
in agriculture . 14 countries, 1960

Apgricultural research workers
Country : per 100,000 persons
s aerive in agriculture

: RNumber
India .c.oo00 . 0vovorsvosmacusaass 1.2
Philippines -....:0c0u0300000028 1.6
Mexico ...c.:..vs0000v0v00000908 3.8
Pakistan ....:vesnco0sa00c00048 4.5
Thafland .-...u0c.5000cuco0c000el 4.7

¢
Colombia ......s0050030000us0al 9
Spain . ..u.susevuscavisonvoan sy 10
Tren .. .... s nsvcsoevossavnccaosl 10
Creece ......s05000:00000000ual 10
Argenting ... ..i0 0309000000008 14
Yugosiavia ...ousceaiauenosansd 29
Japan ..o iueuunecsaiacansassd 60
TaiWaD - i0v.oocuvwson vowinsal 79
Netherlands ..o v vvnnsvvunuasel 133

Source: Directory of Agricultural Research institutes and Experi-
ment Stations in Asia and the Far East, FAO, Bangkok, 1962 and FAQ
questionnaires to Perspective Governmental Inventory of Information
Baslc to the Planning of Agricultural Developmeni in Latin America,
CIDA;, Pan Amcrican {fnion, Washington, D. C.
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to increase their yield of cereals from 600 to over 5,000 kilograms per hectare
on unirrigated land and from 3,000 to over 10,000 kilograms per hectare on iryvi-
gated land. 40/

Looking ahead, the capacity of agricultural sectors of the world's under-
developed countries tc increase output enough to meet their food and fiber needs
and to make a contribution to their general economic development will depend to
a considerable extent upon what these countries do in developing their agricul-
tural research facilities. On many problems, optimal use of scarce vesearch
resources will probably dictate the development of regional centers to serve
several countries, such as the International Rice Research lustitute in the
Philippines. While attention needs to be gliven to conducting a considerable
amount of basic research, considerable efforts needs to be concentrated on
applied research, capitalizing on the already existing world fund of basic scien-

tific knowledge.

40/ Estimates provided by FAO.



Chapter 9,--DUfAND, PRYCES AND QUTPUL , AHD PRODUCTIVITY

this chapter Is concerned with demand considerarions and theiv intimate
linkage to output and productivity. Specifically, it concentrates on the
associations between cowponents of dowmestic demand, exports, lmports, and
prices to output and productiviiy. Thoough kept to a wminimum, some space is
necessarily devoted to supply factors to give our subject a wore meaningful
treatment. in most research, output. and productivity have becn exawined
largely from the standpoint of supply. This one-sided preoccupation has
resulted partly from the more obvious direct relationship of sugply factors
tu productive potential and partly frow the temdency to suppose that demand
is ever present and adequate. 4l/ But quite obvlously, historically
observed output and related variables are products ot both supply and demand,

and to neglect the aature of demand assumce away nuch of the problem.

General Methodological Considerarions

Ideally, for a comparative analysis, countries should be individually
studied, relationships estimated for each separately, and the comparisons made
by bringing the country studies together. However, rcscurces for thic gtudy
have not permitted this, but only a cross-section approach. This approach
permits us to determlne readily whether close associations among relationships
exist across countries at 8 point in time. Generally, some similarities are
expected among countries in both supply and demand conditions, particularly

among countries of limited differences in levels of economic development.

“Prepared by Harold T. Yee.

i1}/ One obvious confusicn here that muddles the problem is the use of the
terms coasumption, food needs and demand as al! synonymous.



The countries selected for this study are typically locatced in the
lower half of the world distribution in per capita income and per capita
agricultural output, and their economies generally depend heavily on agriculture.
Such relatively common characteristics shared among the countries tend to have
many economic retationships that are rather similar. On the other hand,
within their limited variations, there are superimposed rather wide differences
in factor endowments €.hich countries tend to exploit through foreign trade)
which tend in the opposite direction of producing dissimilarities. The
hypotheses selected for discussion in this chapter, therefore, are highly
cenditional, namely, by the sample characteristics of countries in their early
stages of development. Many of the hypotheses are clearly subsets of more
general hypotheses which might have been investipated had there been much
wider differences among the countries In per capitn income. Conclusions
drawn in this more limited context should not, then, be extrapolated to the
more advanced economies, &5 will be evident in the couvse of discussion.

Yn addition tc accepting substitutes for ideal measures, other
techuical liwitations need to be kept in mind in interpreting findings
presented below. i1’/ One of these relates to the usual questions on quality
and quantity of data. 1In some instances, few observations were available.

This is especlally true with certain price data and though their statistical

QE/ For example, the co-variations among some variables cannot be expected
to be large since both the country sample and cime interval selected for study
are comewhat resirictive. The countries selected for snalysls are, with few
exceptions, clustered around the bottom half of the per capita income distri-
bution for all countries in the world. Similarly, the time interval under
consideration is but approxrimately 10 years and significant changes within
countries for some variables require several decades before perceptible
differences can be felt. Likewise, large differential changes among countries
for some variables are also limited.
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results are presented they are not given to serious interpretation. Because
of these limitations, we ciwoose to Intecpret odservatlions 2cross countries as
measured approximately--or, say, as wmeasured by some ordinal or ranking scale. ng

The basic data for this chapter are presented in Table 70, showing the
levels of the variables as of 1960, othervise footnoted, and in Table 71,
showing the 1960 values as a percent of thefr 1950 values. Additional data
are given in other chapters. Summary statistics indicating the associations
among the variables are presented in Tables 72 and 73,

Qutput

fn a capitalist society, relative prices determine the particular mix of
alternative sources of supply as between domestic output and imports and
alternative market ocutlets as between dowmestic consumption and exports.
Governnent policies do mitigate the effects of the market mechanism, however,
as do imperfections in communications, markets, and prices. This mutually
interrelated economic system along with conslderations of government policy
and imperfections in the warket, then, provide & convenient framework to guide
discussion. For expository silwmplicity, we concentrate on relationships
comprising two variables at a time, but it is clear that beneath this focus
adjustments amoug the interrelated variables are going on constantly.

Qutput and Domestic Demand

Domestic per capita output is but part of domestic per capita supply,
the difference being the net foreign trade. Supply, in turn, is related to

consumption at the point where the supply-demand relationships are equilibrated.

L3/ Though admittedly we do make use of "numbers" throughout our discussion
as 1f the values are precise, this is dons more in the spirit of giving soue of
our readers a sense cof the approximate wmagnitudes involved, and hopefully our
presentation is made easier and more illuminating. By accepting an ordinal
interpretation of our da2ta, however, does have its disadvantages. UWe are
restTictec to the degree of aggregation permissible and to the use of rank
correlation methods. By these imposed restrictions, we more frequently encounter
specification errors; the "wrong" signs appear as iwmportant varilables and
relationships are left out of the simple correlatlons. These complications
will be interpreted accordingly in the empirical sections.
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Tadble 70.--Agricultura!l ocutput and relected data, 22 countries,

1960
i { EPer capitaz Ru;a%‘ { . i
?A N ; . gross { populetion Agricultural ! Agricultural ! Net agricultural
Country : griculuuralz Toral ‘ domestic | as e 5 exports i imports E trade balance
d i output i populdtion | { percent of |, Lo b iy , .
; 5 i pfoésct i toral j{Av. 1959-61; !aAv. 1959-61; |  (Av. 1959-61;
! : i 1938 ! population | ! i
; BMillion Miliion Million Million Million
iUS Dollars Thousands  US Dollars  Percent US Dollars J5 Dollars US Dellars
India n..p.,.é 14,659.6 431,698 70 3/ 8L.9 602.7 524.9 77.8
Japan .......; 5,765.3 93,200 337 36.5 369.8 1,743.5 -1,373.7
Poland ......; 4,029.2 29,703 1/ 538 51.9 4/ 202.7 4/ 389.9 -187.2
Pakigtan ..5 3,383.0 96,558 54 3/ 87.2 4/ 262.1 4/ 6/ 119.0 143.1
TUrKEY ocoeve g 3,177.9 27,622 254 8.1 350.5 68.3 238.6
R
Spain ...... 1 3,148.4 30,431 372 73.1 364.1 248.6 115.5
Brazil ...... 3,107.2 70,967 1453 3/ 54.9 1,102.9 206.5 396.4
Argentina ...{ 2,33%4.8 20,005 465 .- 970.6 74.3 896.3
Mexico ...... 2,i97.7 34,988 321 49.3 4/ 493.6 4/ 75.9 417.7
Egypt ....... i 1,006.3 25,948 155 62.3 355.3 187.9 207.4
Colombia ....; 1,351,2 14,132 248 .= 361.1 61.2 299.9
Yugoslavia ..5 1,174.1 18,402 2/ 179 -wow 193.6 209.2 -15.6
Thailand ....! 1,064,5 26,258 84 88.2 349.7 50.1 299.6
Philippines ., 075.9 27,792 113 e 5/ 334.7 4/ 112.6 222.1
Sudan ..cu... £97.8 11,770 66 e~ &/ 175.2 4/ 58.5 116.7
Greece ...... 758.8 8,327 297 3/ 57.4 173.3 113.6 60.3
Taiwan ...... 4&20.0 10,612 97 v—o- 12G.8 5.0 55.8
Venezuela .., 375.7 7,365 650 32.5 32.9 196.9 -164.0
Chile ....... 353.3 7,340 405 32.8 4/ 14.5 4/ 68.5 ~54.0
Tanganyika .. 352.6 G,239 57 -—ow 114.1 8.7 105.4
Israel ...... 222.7 2,114 905 15.2 75.6 115.5 -39.9
Costa Rica ., 96.0 1,171 251 3/ 65.3 79.4 18.4 61.0

Continued
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Table 71.--Changes in selected variables related to agricultural output, 26 study countries, 1950 to 1960
(1960 as a percent of 1950)
{Footnotes)

Sources:

Percentage increases for crop output, total populatiom, real per capita incems and crop output per
hectare for 1960 obtained by extrapoiation from the 1950 base by use of crop growth rates given in Chapter
1l; population data, see Chapter s P- ; export and import values, FAO Trade Yearbook, 1962 -- Average
1959-61 values divided by average 1951-53 values, both deflated by the world average export unit values of
agricultural products shown in Annex Table 1€A, The State of Food and Agriculture, 1964, p. 234; agricultural
wholesale prices, U.N. Ststistical Yearbook, 1958 wnd 1962, and F.A,0.., Mcnthly Bulletin cf Apricultural
Economlcg and Statistics. Vol, 12, May 1963,
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Table 72.--Rank correlation coefiicients for output, ocutput per hectare
output per worker, and populatior, per capita income, et. zl., 1960 1/

Output : Per : Output : Qutput
per : capita per : per
¢ _capita : GNP : worker : hectare
: 51
Output per capita....... el 2/(.00023)
: .51 77 .20
Per capita GNP....... veeent 2/(.00023) 2/(.00003) (.097)
: -.271 .16
Population.,.... eecevceanass : (.045) (.149)
: .24 -.58 -.20
Percent rural population..:  (.111) (.0013) (.149)
: , 37 .08 .29 .14
Per capita exportS........ : £.006) (.291) (.03%) (.176)
: .50 .46 .51
Per capita imports........ ¢ (.012) 2/(.0003) (.0021) 2/4.0003)
H .21
Output per worker.........: - {.111)
: -.51 -.53
Worker per hectare....... .t (.0012) (.0008)
: ~.27 -.27 -. 27
Price variability.........: (.109) (.121) £.192)

1/ The unencleosed values are Kendall's Rank Correlation Coefficients, the
enclosed values are their respective probabilities of being observe:d under the
null hypothesis of 2€ro correlation. ¥For example, the probability of uwbserving
a2 rank correlation of .77 tetween outnut aud population if in tact thev were
uncorrelated is less than three one-thousandth of one perceant.

2/ Less than the indicated vzlues.

Source: Table 70 and Appendix Tables 1 and 2.



Table 73.-~-Rank correlation coefficients for changes in output, output per hectare,

Jsuatput per worker, and population, per capita inceme, et. al., = 1950-1960 1/
: Output : Exports i : Agr. Wholesale : Fleld Per
: Cutput per ¢ Exports per ¢ Imports : and world unit : crop ; capita
s capita : ¢ _capita price ratio : vields : GNP
.38
Output...... teerearennaad (.0075)
: .46 .19
Cutput per capita.......: (.129) (.095)
v .27 .08
Population total........: (.027) (.312)
: 2/-.33 .30
Exports....... ceecranaant (.130) (.031)
: 42 .29 1z
Per capita exportf......!: (.0018) (.036)  (.203)
: .02 .25 2/-.28 .02 i
Imports...icevivinenasent (LL44) (.038) (. 179) (.448) e
: N
: .04 .28 .Q2 .11 i
Per capita imports...... s (.378) {.025) (.436) {.224)
: .34 -.39
Export-import ratio.....: (.C09) (.003) --
: -.50 : .17
Export-output ratio.....: (.038) (.147)
H -.33
Import-output ratio.....: (.306)
: .19 .28
Per capita GNP.,...e0vu.t £.095) (.043)
A -.58 -.42
Price variable..........: (.0031) (.035)
stericultural wholesale @
price-~gensral g 42 7
wholesale price ratio: (.072) (.068)




Table 73.--Rank correlation cce
3
4L

output per worker, and popu
{Fcotnotes)

2/ Same for per copita exports and imports.

nd Appendix Tables 1 and 2.

(7))
0
=
*
Ie)
o
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£y
o
=
0
~J
P
[

fficients for changes in output, output per hectare,
ation, per capita income, et. al., = 1950-1960 1/
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Abstracting from price differences and to the extent per capita damestic sutput
makes up a large part of per capita supply, countries with high levels of output
per capita are associated with high levels of per capita demand as represented
by per capita income (figure 11). Hé/ Countries with an unusually high propor-
tion of resources f{n ugriculture relative to the sample tend to lie abave the
sample trend, such as Sudan and Turkey. Israel, Venezucla, Chile, Japan and
Mexico, on the othef hand, do not depend on agriculture for a large share of
their income and they deviate from the sample trend in the opposite direction.
In point of fact, the first four countries in this latter group axe net importess
of agricultural products (table 70).

Except in Jordan, the economic structuresaf the countries were sufficiently
flexible as to increase sutput along with domestic demand (tasble 71). The seem-
ingly high correlation between percentage changes in ocutput and population
suggests that for a majority of the countri{es in the pcriod 1950-60 increased
population needs were largely met through domestic production. By no means was
the observed gross relatisnship between output and population absolutely linear
since imports and exports left net domestic supply different from domestic out-
put, and other influence, particularly per capita income, on per capita consuvmp-
tion cexrtalnly precludes any such uniqueness.

With each country starting at different ipnitial consumption levels in the
base period as well as alterations of output by foreign trade, no single.rela-

tionship between changes in per capita income and output was applicable for the

L3/ The net relationship between per capita consumption and per capita
income tend to be curvilinear:; however, since we do not have consumption but
output plotted against income we have a distortion by the extent of the net
foreign trade. 1In addition, the limited range of per capita income may not
permit a strong differentiation of the net income effect an consumption even
1f the latter variable had been adequately measured.
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sample as a whole. This is illustrated by the greater scatter of points in
figure 12, showing the associdtion between changes in cutput and in per capita
income, as compared with figure 11, showing their comparable variables measured
in absolute unita,_ﬂﬂl However, because of the special characteristic of the
semple, most countries were within a fairly narrowed range of per capita income
and the association between changes in per capita output and income yield a
fatrly high degree of correlation between them. léy As the range of per capita income
widens, the likelihood of maintaining this close pattern between changes in per
capita income and osutput for the sample will decrease.
Of the two major determinsnts of domestic demand, per capita income
increased faster than population in only 36 percent of the countries. But with
the weighting of the increcases in income by the countries' respective income
elasticities, only 25 percent of the countries had income growth more important
than increased population as the dominant factor in determining domestic demand. LS/
Import policies have probably contributed to the high degree of association

between large percentage changes in domestic demand and output. Most countries

22/ The degrees of association between changes in output and population,
and between changes in per capita output and per capita income are lower than
for their comparsble variables measured in terms of their levels. Several
possibllities suggest themselves: (1) the nonlinearity of the structural rela-
tionships among the variables reflecting theilr locations on their =zbsalute
scales, (2% short-run deviations from the true relationships, and (3) the limited
co-variation among the variables within the limited 10-year nexriod.

ﬂﬁ/ The simple average per capita gross domestic projuct for the sample was
$266 with arrange of $57-905 and a coefficient of variation of only 77 percent.
Six countries had less than $100 per capita, 15 countries had between $100 and
$500, and 3 countries had between $500 and $1,000. On the other hand, the pool-
ing of observations from 26 countries of different income levels tends to average
out the assoclated changes betueen income and consumption since their degrees
of regponse are not independent of their initial consumption level.

Qé/ These are Yugoslavia, Greece, Poland, Japan, and Spain. Even in this
case we might question if our conclusion isn't biased by starting from the base
period so near the end of World War II. Disregarding even this qualification
the five countries named are sften not included in the developing country cate-

gory.
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use external commercial policies to implement their internal asricultural
programs. These countries are no exception. The effect of insulating the
economy from imports is to lessen the role of prices as trade directives, as
suggested by the low sensitivity of the import-sutput mix to variations in the
domestic agricultural wholesale price relative ts the world agricultural export

unit price. L7/

Output and Exports

For a given country the relationship between export and output, per capita
or aggregate, Is in the same direction since the former is a component of the
latter, particularly in countries with farm exports processed to a minimum.
Among the 26 study countries, no unique proportisnate relationship is discern-
ible though there 1s an ohvious tendency for the two to be positively related.
Countries with large exports per caplta generally have large output per capita
(figure 13).

Countries exporting an increasing share of their output had the least
increases in domestic price relative to the world unit price, which is seen by
the positive association betwsen changes in export and sutput and between changes
in the export-osutput mix and in the domestic price-world unit price. This is
not surprising since countries with larger increases in exports relative to
output would normally be those able ta sell at lower prices. But countries

with large percentage gains in their export-output ratios were not necessarily

EZ/ It is unlikely that price differences are totally ignored by policy
makers, but as long as quotas or prices are established beyond the effective
margin of the price ratio, then variations fa prices are rendered inoperative.
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those with large increases in field crop yields used here as proxy index for
changes in productivity. Some countries were able to increase exports relative
to output because of improvements in crop yields and others because of large
capacities for export expansion without large velative increases in cost. Still
other countries failed to increase exports relative to output in spite of in-
creased productivity because of pressing domestic requirements, This diverse
pattern no doubt, reflects the varied demand and resource bases among the coun=
tries., Had the observation period been substantially longer, diffevent results
should be expected as countries approach the limit of their uncultivated land
area and the ability to expand output without increasing intensity of land use.

Outpui and Imports

Countries with large per capita output generally have large per capita im-
ports. Because of the enormous resources committed to agricultural production,
the relationship between agricultural output and imports is explained by the Law
of Comparative Advantage. As per capita income rises, the demand for both
quantity and variety of products also rises, and as long as all inputs are less
than perfect, substitutes for each other in all production processz:;, trade has
a distinet advantage over a complete balance production scheme. Qﬁ/ Since most
of the countries in our sample depend upon agriculiure for a large share of their
total export earnings, agricultural exports must be related to agricultural im-
ports via the forelgn exchange account. Ag a nation grows economically, other
gsectors will increase their relative importance in the export accouut and the

correlation between agricultural imports and exporis will decrease accordingly.

QQ/ The rank correlation coefficient between per capita income and per capita
imports is significant at less than the .0003 level and only significantly asso=
ciated with per capita exports at the .291 level, which means we can interpret per
capita income and per capita exports to be unrelated. This makes sense since in-
ports are part of domestic demand and thus related to per capita income. Exports
are not part of domestlc demand and if exports are to be related to per capita in-
come, we must seek elsevhere to establish the relationship.,
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Although 21 couantries increased both their per capita import and per capita
output, there is no uniquely distinguishable pattern of percentage magnitudes of
increase lLetveen them. In the above correlation of their absolute levels the
gffect betveen imports and income and exports produced a significant association
between imporis and output., But to yileld a gignificant correlation between im-
ports and output, the association between them and their common related variables
was suificiently strong so that the tranmsitive relationship to imports and output
was maintained. In relating changes between the variables, however, this tran-
sitivity is broken as changes in per capita income are not significantly correlated
in spite of the sipgpniflcant correlation between changes in exports and iwports.
Though the assuciation between changes in per capita income and impoirt is positive,
the relationship does not sxtend to their percentage increasesu.gg/

Digregarding prices, then, a necessary conditlon for Increasing imports is
an increase in ioncome, There 18 no a=-priori reason, however, to believe that
there need be any unique relatlonship between taeir associated magnitudes of change.
The consumption levels nf the countries® inhabitanty and their ability to produce
import substitutey at competitive prices will dictate the magnitude of change in
imports assoclatad with changes in income. However, it is not enough to have imports
and Income positively zelated but foreign exchange must be available and be per-
mitted to be used for purchases of agricultural impovts. And it is not unreasonable
to believe that the larger the increase in exports the greater the possibility of
increasing the supply of foreign exchange for non-controlled import items such as

agricultaral products,

49 / Twvo hypotheses might be investigated for this lack of association between
percentage changes in per caplta income and imports for the sample as a whole:
(i) Because imports are viewed the same as output, as a source of supply, there is
no unigue income elasticity for imported agricultural products applicable for all
zountries, and {2) hecausc of the various exchange controls exercised by the sample
rountries, any possible general relationship is obscured.
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Exchange controls are not only used as direct instrumentalities for the ra-
tioning of scarce foreign currency, but they are also wldely used to implement
domestic food and agricultural programs. TFor reasons too numerous to discuss here,
controls over agricultural imports are necessary to insulate the domestic market
from foreign interference with domestic programs. This control is also manifested
in the relationship betwveen prices and imports. As discussed above, the associated
novements between changes in exports and in the domestic world agricultural price
7as not acceptable. We reasonably attributed this non~significance to our combining
of countries with diverse supply respanse behaviors and no significarnt homogenity
2an be expected, The correlation between imports and the price ratic is similarly
1egative and lacks significance. However, there 1Is no way to justify any direct
1epative relationship betveen price ratio and imports., Common sense suggests ob-
:aining supply froun the cheapest source, which negateg the proposition of increasing
imports with world price rising relative to domestic price. It is more likely that
Lmportg, as argued, are more strongly influenced by the availability of foreign
sxchange than by changes in the relationship between domestic prices and world
rice, and hence, the negative correlation between imports and the price ratio is
1 reflection of the correlation between imports and exports, and between exports
md the price ratio,

In like manner the correlation between the import-output mix and the ratio of
lomestic price to world price is negative, which is also clearly unacceptable even
1ith respect to sign. Whereag its counterpart, the ratio of exports to output
rorrelated to the ratio of domestiec price to world price, was of the correct sign

ind of an acceptable significance level. This suggests that countries’® exports
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sere peraitted to be influenced by variations in the external-internal nrice rela-
tionships but not imports , conclusions fully consistent with our historical ex-
perience. Countries, though free to close their horders to jmports or to prohibit
exports, are not able to force exportis on other countries, Prices still seem to
be the most lwportant guide to trade {lows,

Though 23 countriesg out of 25 increased thelr imports, those tiat increased
their exports relative to d{mports obviously had either largze perceniage increases
in exports ov small percentage inctepses dn fmports. But wore impon.antly, the
change in the sxport-lmport vatio docs not seem to bias in fevar of =zither ia-
creass export expanslon or iwpori substitution.

Before passing on to our discussion on productiviiy, a feuw words on the

oassible iwpact of Imporis on a countiy’s productive capacity. As e have seen,
imports a3z an altevnative source of supply tend to increase with a country’s ine
crease In per capita income, though the mapuitudes of the associzte! ilncrease
differed marksdly among countries. But our focus, runuing from inpo:ts to income
and exports o output, is noinly on the consumption side; that thenwe is a vedis-
cibution pain from incressed consumption alternatives is obvioaws. Bur what about

the divect relationshilp between imporis on productive capacsliy? The answer to this
question i{s an empirical one and will probably differ from country io country. The

crux of the quesiion, noretheless, ceabers ou the abilikty of an econocmy to reallocate

its regources in responge to the new priee relationships. 7o the erient the sole

"“{

~

Ampact of iwpovts depress prices, the eifect on domestic output musi be negative as
imports are substiruted for domestic output and the displaced resouw.es are unempioyed.

But over time, may not increased imports be a ctliulus ito output by providing the
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competition necessary to induce producers toward greater efficiency? May they;;
not help to widen the market for subsequent exploitation by lscal producers?
May not the resources they displace bz reallocated to other productive uses?

{n terms of our present analysis, increased imports may have responded to
increase demand, but equally possible, imports may have increased through expansion
of exports induced by lowered unit cost or by bartered agreements. With initial
fmpetus set off by increased availability of foreign curreancy, potencial demend
becomes effectively expregsed. 1In our formulation of the amalysis with courtry

cross section data, however, cause and effect conclusions are not possible.

Productivity

Demand variables important in influencing output are also the iwmpo.tant
variables influencing levels and changes in productivity. Interpretation of the
relationships, however, differs because of the closer association between the
latter and general economic development. As economic development prngresses
an economy becomes more commerclalized and {ntegrated. With fuller integration
not only is the effective market enlarged for individual producers and regilons,
but the flow of goods and services through a national currency medivm and communi-
catiosns ..e greatly facilitated with reductions in nominal costs, risk and un-
certainty, and improvements in the environment for increased real income expectations.
lmprovements on the supply side are aiso obtained through increased knowledge of
production techniques and the application of improved iaputs, which inputs are
generally purchesed. The greater efficiency of all agents of the economic syste..,

or if one prefers--a more perfect market of specialists, generateg, in the course
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of time, greater adoption of the means of improving productivity. EEy It matters
not whether we ascribe this increased adoption to the material motive of producers
or to thelr desire for survival, in either case productivity 1is advanced,

In ou~ basic relationship domestic demand is again considered as being made
up of population and per capita income. But demand associated vith population may
or may not be assoclated vith market demand, vhereas, per capita income is definitely
associated vith commercial demand. Should per capita income be stagnant over time,
increases in population will likely be distributed proportionately sccording to
some recent historical trend with no relative increase in market or commercial de-
mand. Conversely, with per capita income inCreasing over time the usual production,
congumpt.ion, and population shifts to the non-agricultural sector will occur with
zorresponding relative increases in non-farm demand for agricultural products. 2;/

I'he relationship Letween demand agssociated with population and commercial demand,

iQ/ We do not wish to imply that a great deal cannot be done exclusive of the non-
agriculturs. sector; indeed, in the extreme, if the cultivator and his family are
~onsuming below the "accepted” subsistence level, Increases in productivity must
largely be from improvements within the farm sector before purchased inputs have
any real meaning. But in the context of marketable surplus, which is the all im-
sortant element in terms of savings and capital formation, foreign exchange, and
transference of capital vo the industrial sector, probably increases in productivity
seyond the level to raise output to satisfy subsistence needs withoui improved in-
sutg are limited, particularly in cases where the farmers' terms of trade are une
favorable.

i;/ Ve may have constant per capita Income with population increasing with gains
in per capita income, in all probability, concentrated in the urban sector. But
Lls thisg likely in the real world, except in countries with rich oil and other
nineral resources’
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then, hinges on the presence of increases in per capita income, and there 1s no
prior reason to believe there is any necessary relationship between population and
tncome. 52/

Obviously our iInterpretation of the relationships given to per capita income
ard population and commercial demand are restricted to countries in their early
stages of development. Fven present day Japan and Israel, among othiers, may be
gufficiently integrated economically “hat fncreases in the ratio of market demauc
to total demand for agricultural products aice limited by thelr proximity to theix
saturation point for commercialization. Any extension of thig commercialization-
productivity hypothesls to more economically advanced countries is clearly inade
missible., 1In additicen, wve cannot totally attribute the association between produc~
tivity and per capita income solely to demand factors since per capita income is
correlated uith and is a survogate for all sorts of transformatlons associated
with general cconomic development. This is all too clear as per capita income is
used as an index throughout this chapter to represent both domestic commercial
demand and development. We do not propose abstraciing from or not acknowledging
these structural changes that goes with development, bul we focus our attention
tion to changes on the demand side. And on the demand side the key clement

accompanying economic development is the increase in commercial demand as part

and parcel of economic integration. 53/

52/ For the sample countries the rank correlation coefficient for population
and per capita Income is sipnificant at the 12% level, and for chanzes in the
variates the signifiicance level is 227,

53/ If per capita income was our only measure correlated with commercial demand,
or if it was so highly correlataed wiih our other measures associated with commercial
demand that in essence the use of one measure is equivalent to usiiy any other
measure with the difference in name only, we would be less justified in using per
capita income as a proxny for domestic commercial demand. But per capita income and
per cavita export ave uncorrelated (Footnote 48) and thege are related to two
different sources of marketed output.
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Productivity 1s a measure of the efficiency with which inputs are converted
to goods and services. Operationally, this amounts to dividing total output by
total input vhich gives average output per unit of input. 5}/ Admittedly all pro-
duct tvity neasures are partial in some degree since output and, morc so, input are
never totally inclusive, Here, hovever, the partial productivity measures of outw-
put per hectare and output per worker are explicicly chosen to represent the level
of productivity, end change in field crop yields are used to represent change in
productivity. This (s done lbecause of data limitations.

As a country develops econcmically both output per worker and output per unit of
land area rise as more capital and improved technology are applied. (figures 16
and 17). Though the tendency is for the effectiveness of land and labor to increase
jointly, the relationship is far from perfect (figure 14;_52/)o

Since the two indices are not perfectly correlated, which is the better ratio
to use? Preference is given here to labor productivity since the ultimate goal o~
all economic activity is human consumption. Workers employed per hectare decrease
with inecreasing per capita income over an extended range, which mears that even
though yield per hectare and output per uvorker increase together, there is a more

congistent relationship between labor productivity and development than between

€L/ Conceptually, nmeither the definition nor the way productivity is operationally
measured are as simple as implied above.

35/ The rank correlation coefficient for output per worker and outnut per hectare
1s ,21 with a significance level of .111. We interpret this relationship to be
statistically significant because of the "definitelv' known errors in the variable
"hectares under cultivation." As footnoted in table 70, not all values refer to
the same point in time but all adjusted output refers to 1960. Some countries
report aresa planted and if the area is sown twice, it is counted twice, vhereas
the definition of cultivated hectares refers to farm land under cultivation and
counted once regardless of multiple cropping.

In the case of hectare values for years before 1960, the area is underestimated.
In the case of multiple counting the area is overestimated. In what direction is
the net blas, we have no way of determining, but I assume the vavlance of the es*.mate
to be larger than in the absence of errors resulting in even less precise estimates
and we shall tolerate a lower level of significance,
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development and land productivity., The relatlonship between worker per hectare
and per capita income is shown in figure 15. Again, Japan, Taiwan and Egypt

reflect their high population=land ratios.

Productivity and Demand Associated With Population

Since growth in commercial demand i{s more dependent upon growih in per capita
income than upon population growth, and since population and income are uncorrelated
for the study countries, ore would not expeci levels of either of the partial pro-
ductivity ratios to be correlated uith population size. Table 72, however, shows
that population is mignificantly negatively correlated with output per worker,
though population and output per hectare are uncorrelated. The latvier result is
consistent with our hypothesls concerning the nature of demand and populatien but
the former is not, because it implies that demand from large populaiions is associe
ated vith low output per wvorker. This clearly is z case where the supply relation-
ships have been picked up in the correlation rather than the relationship specified
by the demand hypothesis. 1In most of the countries under study a large proportion
of the population bucth works in agriculture and makes uvp consumers for the products

produced. It follous that the statistical réiationship between popitlation and
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sutput per worker really refers to the positive relationship between population
density and worker density on the one hand, and the negative relationship betwveen
sorker density and output per hectare on the other hand. Countries uith a large
aumber of worker per hectare tend to have a low output per worker. This conclusion
flows directly from the well~knoun Law of Diminishing Returns as large amounts of
labor are combined uvith relatively small amounts of land and capital.

Turning to the performance over the 1950-60 period, countries with large in-
sreases {n population were not necesgarily those with large improvements in pro-
fuctivity., This suggests that if population is to increasc without increasing
roductivity, the increased population will need to be applied to the more basic
:agk of feeding themselves. More Important, the output increment will tend to
lecrease vith each gucceeding increment of labor. On the other hand, countries
sith large percentage incrcecases in productivity were accompanied by large per-
rentage increases in agricultural output,

droductivity and Commercial Domestic Demand

Countries with high income levels and therefore with high levels of domestic
sommercial demand have high levels of productivity (figure 16 and 17, and table 72).
Jut why should there be the difference of the degrees of association between the
:wo partial productivity measures and per capita income? Without much more re-
jearch at the country level, we offer two hypotheses for further thought: (1)
neing the course of economic development labor is applied less intensively than
.and (f£igure 15). Also many capital inputs tend to be more labor saving than land
iaving, such as various hand and mechanical implements. This by no means exclude
rield-increasing inputs but increases in yield tend to Le less discriminating as

0 wvhich accompanying inputs they favor with the result that both land and lgbor
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are affected in a more or less uniform mwanney. So because of both decreasing
labor relative to land and application of labor-saving inputs during the course

of developuent (vhich favors the output-worker ratio over the output -land ratio),
the correlation between per capita inceome and output per worler is higher than

the correlation between output per hectare and per capita income. (2) The second
explanacion is related to the first. We use output per worker and output per
hectare as substitute measures for productivity and per capita incomz as a sub~
stitute or carrier for commercial demand. The quality of the proxy wariables as
substitutes for the variables they rveprasent, hovever, differs. Outvut per worker
is a large couponent of per capita income in predominantly agrarian socleties, and
hence, the two ratios show a close linear relationship. Output per hectare, not
directly a component of per capita incouwe, need not shou such a close relationghi
Increases in agricultural output per capita in a majority of the gtudy countries
will inerease per capita income, Increases in output per hectare may or may not
increase per capita income depending on the relationships between national income
and agricultural output, and between population and agricultural workers as ylelds
increase,

Pigure 18 shows the relationship between changes in field crop yields and in
per capita income between 1950-60. The conclusion is straight-forward, countries
with large percentage increase in domestic commercial demand generally had large
percentage increase in productivity.

Productivity and Exports

Countries with large export per capita, our other variable associated with
commercial demand, generally bad high output per worker but not neccssarily high

yield per hectare. High yields per hectare lead to large exports only if domestic
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requirenents permit. Countries with high yleld per acre tend to be high in workers
ver acre, and to be densely populated countries. High output per worker--resulting
irom favorable land-worker resource base, high level of capital substitution for
labor, high level of farm technology, or a combination of all three--tends not to
ye agsociated with densely populated countries. Couniries with high output per
jorker produce more than sufficient to meet domestic requirements, hence, have
large exports. 58/

In the 1950-60 period, countries with large percentage increases in exports,
ver caplta or aggregate, generally had large percentage increases in productivity.
ludging from the degrees of association between the correlation for productivity
ind domestic commercial demsnd, and for productivity ard exports, there was no
dentifiable pattern between increases in productivity in favor of iwmprovements
n either the domestic or the foreign markets. Rnowledge of the particular
roduction techniques used in the individual countries, however, would be needed
0 conclude that there 1s absolutely no connection between improvements in general
roductivity for the agricultural sector and the type of product markets in which
roducers sell. Some primary export producers are intimately tied to their export
arkets’ economy and little if any connecting links, interactions or spill over

ffects exist between these producers and their local economies.

-Eél Countries such as Japam, Taiwan and Egypt, three of the four countries with
he highest yield per unit area but also with relatively low output per capita, are
ypically heavily populated countries that apply large amounts of labor relative to
and, resulting in a relatively high yield per hectare, low worker outp.t, and low
utput per capita--all adding up to a strong domestic demand velative to domestic
utput. Countries with exceptionally large export per capita relative to their
utput per hectare show a similar deviation from the sample trend but in the opposite
irection; these countries produce greatly in excess of their domestic needs. High
orker-hectare ratios are generally associated with low output~worker ratios, which
end to be positively correlated with output per capita which in turn is likewise
orrelated positively with per capita exports.
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Productivity and Imports

Countries with large per capita imports generally had high output per worker
and high output per hectare, but these relationships are really a result of their
joint association with per capita income and exports,

Countries with large percentage increase in imports in the 1950-60 period did
not necesgarily have large percentage increase in productivity. Since it is not
possible to trace the reiationship between changes in imports and output--be they
direct or indirect relationships acting through per capita income--icr is not
possible to deduce any clear relationship between changes in imports anmd productivity
since under our hypothesis the connections between them must be explained through
the product of the interaction of supply and demand. The mixture of possible rela-
tionships In our sample countries between import and output, then, precludes any

unique relationship between their percentage changes.

Output, Productivity and Prices

Comparable measures of the absolute level of prices across countries are no.
r2adily available, hence, the relationship between output level and abgolute price
differences among countries are not studied, Even had absolute price information
been available it is doubtful that wseful conclusions could be drawn wichout accom-
panying cost data. Estimates of price variability have been made for several coun-
tries to examine the hypothesis that fluctuations in prices adversely affect output,

Prices, Output. and Productivity

Because of the limited number of observations used, the correlation results

between prices and output are sensitive to small changes in the ordered sequence of
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ranks since the impact of each observation is proportionately large. %7/ As a
consequence one cannot place large confidence in the cross-country findings.

They can also be easily misinterpreted. Even for individual countries, relation-
ships between prices and per capita output are not discernible with the data
available,

In most Western countries, because of the low Income elasticities, population
grouth does not increase demand as rapldly as increasing agricultural productivity
Increases supply, exodus of resources from agriculture lags behind advances in pro-
luctivity and wholesale product prices fall relative to general vholesale prices in
spite of price supports since the pegged prices are not totally independent of the
mderlying but changing economic conditions., If these conditions arc met in the

leveloping areas, similar relationships for price, output, and productivity should

%1/ For example, instead of ranking the observations on the basis of indices ob~-
:ained by dividing the 1959-61 average index of prices by the 1949-51 average, we
rank the ob.ervations on the basis of their vegression coefficients cbtained by
regressing the price index series to time over 1949~61, a different country rank
wwdering i3 obtained. Though the two sequences are highly statistically currelated,
1 rank correlation coefficient of .72 and a significance level of .0029, their re-
jpective correlation coefficients with changes In product prices are not only dif-
‘event, but they force different conclusions as to the relationship hetween preduct
weices and productivity in our sub-sampled countries. (The sub-sampie countries
ire Brazil, Chile, Costa Rica, Israel, Iran, Japan, Mexico, Philippines and Taiwan.
he correlation coefficlent obtained by correlating the ovdered ranks based on the
‘egregsion coefficients to field crop yilelds is .29 and is significant at the .199
.evel, The correlation cocfficient obtained by correlating the quotients to field
rop yields 1s .47 and is significant at the ,068 level. Though both coefficlents
ire positive, the level at which the null hypothesis 1is rejected differs.)

L we base our conclusion on the correlation between changes in productivity
nd in the price quotients, we conclude that increased productivity vas accompanied
y increased agricultural wholesale prices relative to general wholesale prices.
wut if ve base our conclusion through correlating productivity to ranks hased upon
he regression estimates, we must conclude that increased productivitiy was not ace
ompanied by any trend in agricultural wholesale prices relative to general vhole-
iale prices.
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be expected unless other resource zllocating forces dominate the aperation of the
market mechanism. But as previously mentioned, the Individual governments in the
study countries do in fact.use policy instruments extensively in attempting to
control the level and composition of output and prices. Under such conditions,
obgerved relationships among ocutput, productivity and prices are not likely to

be identifiable in the midst of diverse and frequent changes in government policies.
This ir no way implies that we conclude there is no relationship beiween pijcea .nd
output per capita, but that the relationship is identifiable only if we have more
Iknowledge as to other important determinants of price and outpuc per capita than

is available to us.

Quite obviously, it is not only product prices~=-the most frequently policy
manipulated value-~that are important in determining supply regponsc. Input costs
and technical input--output relationships must be consider:d also. For example,
by 1ncluding the change in productivity as well as change in product prices and
output pexr capita in a single anélysia (figure 19), we see that large increases
in output per capita are asgociated with countries that increased their productivity
relative to product prices. Without offsetting movement in factor cost, producers

in these countries must have been better off.

Output and Productivity

Though there seems to be a relationship suggested between changes in per capita
output and crop yilelds the deviations from the sample tendency make it obvioue
that not all countries with large increases in output per person obtained them
from increased productivitvy. The Philippines, furkey, Tgnganyika and Brazil
obtained most of their increased per capita output from expansion in harvested

area (Appendix table 2).
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Price Variability

The effect of price fluctuations for given levels of prices on output and
productivity is certainly negative. But since both output and productivity have
a bearing on economic growth and the level of economic development influences the
magnitude of the price fluctuations, the relationship between all these variables
are clearly mutually interrelated, For example, as countries ascend the develop-
ment ladder, there is a more even distribution of marketing in time, space, and
form as storage, transportation, communications and processing facilities improve
resulting in the evening out or extreme price variations. Ag price fluctua:ions
decrease, risk and uncertainty are reduced, This fosters ilmprovemenis in produc-
tivity through encouraging (1) a more efficient allocation of resources as the
premium for hedging or flexibility against price fluctuations decrease, and (2) a
more rapild rate of adopting improved production techniques and inputs since planned
and materialized expectations are more nearly met and the cost of failure to meet
past and anticipated purchases for every day needs and production requisites
diminish. It is not surprising, then, that the study countries, with their respec-
tive level of prices and generally large price variability, had small percuntage
increases in per capita output and .productivity. The results, however, do not in-
dicate any association between the countries’ level of productivity and price
variability. This may have resulted from our using the variance dimension of price

without explicitly including their absolute levels.
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Conclusiong

Past and present programg for agricultural development have largely emphasiz« .
performance within the farm gate. The intermediate links or functions connecting
farmers to their product users and input suppliers have been typically relegated
to a passive role of merely bridging the gap between farmers and other sectors of
the economy. The analysis presented here, emphasizing nature of demand and com~
mercialization, indicates a need to question validity of the relative heavy emphasis
of the past. It suggests weed for greater emphagsis on using input suppliers aand
product assemblers, distributors, processors and the agricultural-nonagricultural
connecting infrastructure, such as roads and communications, as morc active vehicles
for organizing the rural sector for accelerated developmaent. The deliberate creation
of more active and positive links between the rural sector and the rest of the
economy brings about fuller sectorial integration of the vurel economy which in-
creaged integration is the equivalent of increased commercialization of agriculture.

We are not arguing for fuller commercialization and economiec iniegration be-
fore increases in productivity--these are natural concomitant phenomena, Perhapsg
more important than changing the farmer's terms of trade and providing him more
information and nevw inputs ig the need for continually disturbing his behavorial
patterns thereby inducing increased mental acceptance of change as o normal process.
Experiences of economically advanced countries show that technical advances~--one
form of such disturbances~~are far more important to raising output than mere in-
crease in the measured quantity of traditional inputs.

Emphasis on guppliers, marketing agencles, and infrastructure features as

vehicles of development will contribute to fuller use of one of the very scarce



- 236 -

regourceg avallable in less-developed countries -« entrepreneurs or innovators,

who are found generally outside of farming proper functioning as politicians,
urban and international businesgmen and as initiators and organizers of economic
activities that must respond to the ever dynamically changing environment if

econonic development 1s to be accelerated.
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Chapter 10.~-MARKETING FACILITIES AND PRACTICES *

Market Systems and Economic Development

Agriculture’s future in less developed countrics will depend heavily on
avallable markets for its products and adequate facilities and practices for
moving them to the ultimate consumer. Already half or more of the people of
the world live in urban areas away from farms and must rely on the markets to
provide them their food and clothing. Even eubsistence farmers use some cloth-
ing and food items supplied by the market system from areas often far removed
from the locality in which they are consumed. Indeed, economic development is
often characterized as a movement away from a subsistence and barter to a mar=-
ket economy and ever more sophisticated and complex market system,

Therefore, the rapid growth and improvement of farm product market facili-
ties and operations is vital to the development of the less developed countries.
There are at least four ways development will increase the demand for farm
product market services. First, population at present growth rates will likely
increase half the present world population within the next two decades. This
will require growth in market facilities and operations at least comparable
with that of population. Second, with economic development, an increasing pro~
portion of the total population lives away from farms and rel’.es on markets for
food and clothing needs (table 74). This requires growth of market systems over
and above the rate of population growth. Third, people consume more and better
food and clotning as their real incomes improve, adding still greater demand
for market services. Also fresh fruits and vegetables and livestock products
usually make up an increasing proportion of their diets and these require

greater care and more specilalized facilities in handling, transportation and

* Prepared by Clarence A. Moore
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Table 74,--Urban as a proportion of total population and increases
in the Urban-total ratio, 1950 to 1960 *

Urban as a propor_ion of
total population

ce 98 €8 oF

Country i - Increase 1/
. 1950 . 1960
f---n- --------- eressneneneesePerCceniearnenn e - e o 0 0
Israel..c-veeseos? 71,1 77.3 8.7
Mexico...cevurene ¢ 42.6 50,7 19.0
Philippines......: 26,5 42,7 61.1
Tai“]anauno-DOGuo-: 52n6 5905 13&1
Turkey eeeessoaass 21,9 37.8 72.6
Venezueld....... .l 53.8 66,1 22.9
Thailand.....ces02 10.4 11.8 13.5
Brazil....o.co caeld 36,2 45,1 24.6
Greecee. »snass vued 36,2 42,5 17.4
IrAN. ceovrosaanvel 20.0 41.8 109.0
T PV 17.3 17.9 3.5
Poland...seuveosoe .l 39.0 48.1 23.3
Argentina........ 4 64.0 67.0 4.7
ChilEGrencnosnooaal 58.6 67.2 14.7
Japan.....coee0s. 7.5 63,5 69.3
Egypt.ceoscens evold 31.7 37.7 18.9
Tunisia.. . voeavee : 32,1 38.2 19.0
Jordan...... veoeal 35.9 46.2 8.7

* Source: Constructed from basic data in the United Nation's Demographic
Yearbook, Adjustiments to 1950 and 1960 were made for those countries with data
in other yeaxrs by application of the compound rate of change in total and in
urban population between the years given. OCountries are arranged in descend?.g
order of their rate of change in agricultural crop output,

1/ The percent by which the 1960 ratio exceeded that of 1950,
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gtorage. Fourth, increasing specialization generally accompanies economic
development and increases the dependence of all upon the market system. Some
operations performed by the farm producer will likely be transferred to the
market sector and other services will be added to those already performed in
marketing. These shifts will require more sophisticated and skillful organi-
zation and practices in the market system if the necessary economic incentives
are to exist for producers.

These four pressures for expansion of market facilities and operaticns
resulting from development aggregate to sizeable proportlons. Data in table
75 illustrates, although it probably understates, the market growth needs
likely to result from the combined effects of various growth rates in population,
per capita real income, and urbanization (shifting proportion of population fro.
farm to nonfarm occupations) under assumed income elasticities for farm products.

With a two percent growth rate In each determinant (population, per capita
income and urbanization) and a .5 income elasticity the annual market requirement
grouth it 5 percent (Colum 2). This 1s two and one-half times as large as the
effects of grrowth of any one of the factorsg taken singly. They amount to a 63
percent increase in a decade,

These estimates of market requirements for growth, while amazingly large,
do not take account of the effects of (1) consequence of simultaneous growth
in all of the conditions influencing needs for market facilities, (2) increased
facilities and care required for shifts to perishables as income improves, (3)
increasing specialization and additonal services provided by market agencies
as developrent occurs, and (4) of factors that are implicitly more limiting in
the data of the table than probably is true in the real world of a developing

economy (sae footnotes to table 75).
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Chapter 11.-~CONCLGSIONS«

This study was undertaken to provide an iwmproved reseavch basis for
policy judgments concevning poesibility and ways of increasing agriculiural
e & T

autput and productivity in less developed countries. This genewal objective
T

has been approached by an examinaiion of lewelis and receni changes in agri- %zé

cultural output and praductivity in 206 newly developlng nations and by an

attempt to identify some of the major fzscrors us«*'ciated with differences ~——.

s

among these countrices in their agricultural periormance.
Our major findings councerning thesc Z0 stuedy counixvies have been

described in congidexvable detail in the preceding chapiers. 1o this con-
cluding chapter ig left the tosk 2f attempiing i indicate what our filudings
mean for efforts to improve agriculture in lesg developed councries gener~
ally in the decade 2ad decades zhead.

As to the possibility of Lnecveasing agricultural output and productivity
in the worid's less developed counirics, the reading fyrom {his situdy is clear.

0}

It ie that there are no inhereni reasous now discernible why moei of the

s
world's less developed countries cangof within the next few decudes meet their
*\\w‘

food and £ibew needs and have enoagh food or food-whoduciag resourecas to

——

spave to conitribute-~through trade and nonform enplouvmeri~-zubscantially o

[y
P
~,

their geueval econowmic development. is the wogt lmporiant ccnciusion of

of this study. It ig, wmoveover, & ccuclusion thuai oae can sivougly reinforce
~

by refevence to the world's stock of scientific principles or methodolegical

know~how applicable to solution of world agricnltural production problema.

“ Written by William E. Hendrix.
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Finally, there remains the possibility of increasing output by increasing
yields. Japan, Mexico, Israel and Taiwan--the last a country lying in the
tropical zone--all aiford examples of substantial progress already made in
increasing crop yilelds

Increasing agricultural productiviiy in the less developed countries
will be made easier if ways are found to slow down their rates of population
growth. Quantitatively, the less developed countixles have uo chortages of
human resources. They now stand in sharp contrast to economically advanced
nations, hovever, in the degree of awareness of their people of their economic
development potenticls and in the quality of their skilic. Most of chem still

have high raves of flilitersecy and are not yet providing all of their children

~—————

an opportunity for evea a vudimeniary level of education. At their present

gtage of economic developmeni, however, they do not yet aneed universally high

levels of education such as one observes in economically advanced nations.

They do have need for their leaders at national, provincial, and local levels

to be knowledgeable concevning their own and other nations and to have good (QQC()
ST S G

in oral communication aris. ‘They also need Ce
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more technicianc and cducacional and research perssnnéi of considerable com-
petence.

Although short of what they need in educational levels, less developed
countries do have capacitieg for lmproving these levels~-capacities that in
some caces are provably far from being fully wtilized.

Except for a few countries with large wineral wealtn, less developed
countries are now very limited in their suppliegwgf_ggve}gpmeng capital.

T T T ——

Here again, however, closer obserxvation than h=s been possible in this study
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would probably reveal that the capaciities »f these countries fov capital
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Admittedly, iece developed countries geperally ave now Liwmited in cheir
technological basis for laproving thely agriculiure. Yle nossinle woys of

—
fincreasiayg outpui aad productivity in toese couuntries, however, unze aow
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partiy because ouy emphasis has been upon inter-couniyy comparisons or a

cross-~sectional appyoach, uselful in identifying country differences in

o i
agiriculeural output levels cud changes and in fackors immediately associ-
atec with these differences but of limited value in ascerizinins whv these
more immediate factore are as they are and how they ave chanzel. Heace,

vhat we have to offer heve is submittved more as hysotheses for investigation

a few sclected

in the gecond rhase of osun weserych veing conductced

countrics whore closc sogervaiion of intevactions awong Chese snd aihex

factors over time is possible and where the azencies 28 change can be more

it iz widely wvelicved that when ascting withiv their individual liwmita-
tions peasant {armers he wonld over act in a raiional economic manner.

Sucn inciinziion vherever it exisis dig iiseli onc of the most basic economic
deveiomnent rogaovess {hoil ouy councry can ever have. fiven this regource, s

the provlew of dapvoving sgricolture i fundamentally cue of

nsLitoetis anc

noniiutional

¢

the enevgies, Che hopes, oroaden the howizowd, Jawyove the inceutives
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and in oithey wayg emond
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Table 2.~-Agriculiural exporis and imports, 206 study countvies
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Table 3.--Changes in field crop area and output 1950 %o 1960
(1960 as percent of 1950)

Country i Area : Quantity

;g z.
/[/“'”‘ e

Latin Amerjica : ) ; C@VC*
ATZeNnting s..oesiosvooocanyt 125 141 [wxff» :
Brazil . .c.evcvvvaconaonatl 140 147

Chile ...c.ccvvvvnevoncaanst 117 139

Colombia .....c0cvvavvennst

Costa Rica sivevosvosvosont
MEXICO . cvcosoocvirivonnsvool 131 178

Venezuela ...vcviousosn cocal

Near Eagt { S55. Asia s
Egypt vcovvvucuroans cuosuel 105 122
GreeCe ..soucvwscionne cesecal 117 157

India cuvoevocon wswvsowenal 121 142
YPAN voe icvcenovavncanoooal i30 157
179 409

Israel s...iieccovviuuoioal
Jordan ....... soesuevooanal
Pakistan (...uvevscvvoraeeel 108 113
TUrKEY o .vocuveoesoovssansl 154 158
Fav East :
JApan .. iveecioesonesanant 102 133
Korea (S9:)} vvcccosoaesouss
Malaysia cvo.cavuvvnoncaon?
Malaya ...av... voacseanuyl
Singapoce .. .ovuvrecusannch

Philippines ..ovesoicveanoast 162 165
Taivan - cccovvon covseveans 109 143
Thailand ....cceeunvceasenet 119 147

Poland Leecrstosvovcocnvas
Spain .eoiecuvoconraneonnan
Yugoslavia ciuevecocevnscns

100 134
102 127

*s 83 ce s

>
L]
2]
jete
(2]

T Ghana seevoennns
Liberia .v.ccvecovcovonvnnet
Nigeria ..vc.eecvnansnaesel
SuGaN oo iannsacivoaoual 151 232
Tanganyika «.ciecoovvvecost 150 171

TUNisia suuecoorovovssnorol 143 86

u

Source: 195)-61 aversge divided hy 1949-51 average.



