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PREFACE

This publication deals with the performance of agriculturs in the economy of 26
developing nations. It reports the major findings of the first or comparative phase of a
research project entitled "Factors Associated with Differences and Changes in Agricul-
tural Production in Underdeveloped Countries", This research is being conducted by the
Economic Development Branch, Foreign Development and Trade Division, Economic Re-
search Service, (ERS) of the U,S, Department of Agriculture for the Agency for Inter-
national Development (AID), under an agreement entered into in March 1963,

This report has been prepared bya team of 11 people all of whom have drawn heavily
upon the work of each other in developing their respective assignments, William E,
Hendrix, as leader of this team, had responsibility for developing work plans, directing
work activities, and making final revisions in all chapters, Chapters of this report and
authors primarily responsible fuor them are as follows:

Chapter 1.--General Overview of Study--William E, Hendrix

Chapter 2.--Sources of Change in Crop Output--William E, Hendrix

Chapter 3.-.-Land and Other Natural Features--Steven A, Breth

Chapter 4.--Land Tenure and Size of Holdings--Jiryis Oweis

Chapter 5,--Technology--Donald D, Steward

Chapter 6.-- The Human Factor--Jane R. Turns (pp. 62-74), David Nicholls {pp. 75-76)

Chapter 7,--Capital and Credit--Dwight Gadsby

Chapter 8.--Demand and Prices--Harold T, Yee

Chapter 9.--Marketing Facilities and Practices--Clarence A, Moore

Chapter 10.--Agriculture in the Economy of Underdeveloped Countries--C, A, Moore

Chapter 11,--Conclusions--William E, Hendrix

Appendix I,--An Illustration of Uses of this Publication in Agricultural Development
Planning--William E, Hendrix

Margarite Settle and Helen Clifton obtained reference sources, compiled data, and
agsisted with the statistical work,

The research staff for this report benefited from the information, suggestions, and
criticisms of many experts in agencies of the Department of Agriculture, other U,S. de-
partments, international agencies, universities, and foundations. None of these experts
or the agencies they represent, however, were responsible for interpretations of the
information provided. One of these agencies was the Food and Agriculture Organization
of the United Nations (FAO), which cooperated with ERS in this study under an ERS-FAO
contract from June 1963 through December 1964, Underthis agreement, FAO made avail-
able to ERS its regularly published reports, plus information not heretofore available,
This material included special tabulations made from past survey records and new infor-
mation obtained through questionnaires and field visits by FAO personnel in FAO member
countries,

Data on crop areas and output were developed specifically for this project by the
Foreign Regional Analysis Division, under the technical direction of Charles A, Gibbons.

At all stages in this study, ERS personnel obtained extensive advice and information
from Dr, Frank W, Parker and Dr,ErvenJ, Long, Deputy Director and Director, respec-
tively, Agricultural Service, Technical Cooperation and Research, AID, Valuable assist-
ance in developing study plans, choosing study countries, and planning country visits for
research personnel was provided by members of an AID Advisory Committee, This com-
mittee initially consisted of Frank W, Parker, Chairman, C, L, Orrben, Monroe McCown,
W. S, Middough, Lyle Peterson, and Alan M. Strout, An ERS Technical Advisory Committee

iii



reviewed and made important recommendations on work plans and on early drafts of this
report. This committee was con:posed of the following:

Dr. Sherman E, Johnson, Chairman, Deputy Administrator, Economic Research
Service, U.S, Department of Agriculture,

Dr, Max Millikan, Director, Economic Development Center, Massachusetts Institute
of Technology,

Dr. Kenneth L. Turk, Director of International Agricultural Development, Center for
International Studies, Cornell University.

Dr, Gustav Ranis, Associate Director, Economic Growth Center, Yale University.

Dr. William W, Lockwood, Woodrow Wilson School of Public and International Affairs,
Princeton University,

Dr. Sherwood O, Berg, Dean of Agriculture, University of Minnesota,

Dr. E. T. York, Provost for Agriculture, University of Florida,

Dr. John Provinse, retired, formerly sociologist and cultural anthropologist with
Council on Economic and Cultural Affairs.

Dr. Frank W, Parker, Deputy Director, Agricultural Service, Office of Human Re-
sources and Social Development, AID,

Additional personnel in the Department of Agriculture who counselled on work plans
and early drafts of the report include Willard W, Cochrane, formerly Director of Agri-
cultural Economics; Nathan M, Koffsky, Director of Agricultural Economics; Matthew
Drosdoff, Administrator, and Gerald E, Tichenor, Deputy Administrator, International
Agricultural Development Service; Wilhelm Anderson, Director, and Quentin M, West,
Deputy Director, Foreign Regional Analysis Division, ERS,

Finally, special acknowledgements go to Wade F, Gregory, Chief, Economic Develop-
ment Branch, Foreign Development and T rade Division, ERS, who has offered many helpful
suggestions on the study; to Raymond P, Christensen, Deputy Director, Foreign Develop-
ment and Trade Division, ERS, who helped to develop the participating agency agreement
uhaer which this research was done, to staffthe project, and to advise on work plans; and
to Kenneth L, Bachman, Director, Foreign Development and Trade Division, who has
frequently consulted with the project staff and provided counsel on many facets of the
study,
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SUMMARY

The agricultural problems of 26 developing nations are considered; 7 of these coun-
tries are in Latin America, 4 in Africa, 4 in Europe, 7 in the Near East and South Asia,
and 4 in the Fa~ East,

Objectives of this report were to show levels and changes since 1948 in agricultural
output and productivity in these countries andto identify and assess roles of major physi-
cal, economic, and social factors associated with differences in these levels and changes,

Between 1948 and 1963, 12 of the 26 developing nations had compounded rates of
increase in crop output of more than 4 percent per year, These rates surpassed those
ever achieved by now economically advanced nations during comparable periods of time,
The 12 countries were: Sudan, Mexico, Costa Rica, the Philippines, Tanganyika, Yugo-
slavia, Taiwan, Turkey, Venezuela, Thailand, Brazil, and Israel,

From 1948 to 1963, rates ofincrease incrop output failed to exceed population growth
rates in only 5 of the 26 countries--Nigeria, Egypt, Pakistan, Tunisia, and Jordan., From
1955 to 1963, Tunisia and Jordan alone had greater increases in population than in crop
output,

Most of the 26 countries need to increasetheir agricultural production at even faster
rates to facilitate achievement of their national development objectives. Faster production
rates will supply the foreign exchange earnings which developing industrial sectors and
related urban complexes need in excess of their own foreign exchange earning capacities.

The successes of the 12 leading countries in increasing their agricultural output
enhance the possibility that underdeveloped countries generally can increase their per
capita production of foods and fibers in the near future,

The 12 countries differ largely in many of the factors which influence their agricul-
tural production potentials: in climate; rate of illiteracy; supply of land resources; cul-
tural pattern; and governmental system.

As a source of change in crop output, increases in the area of crops were more im-~
portant than yield increases in 45 percent of the countries while vield increases were more
important in 55 percent,

Arable land expansion potentials are relatively large in much of South America and
Central Africa, but are very limited in densely populated Asian countries.

Within appreciable limits, land, labor, improved seeds, fertilizers, improved human
skills, improved forms of organization, and other such factors caxn be substituted for
each other in agricultural production. Such substitution possibilities enhance the oppor-
tunities and help to simplify the task of increasing agricultural output and productivity
in the world's less-developed countries. For example, Sudan, which has one of the highest
levels of illiteracy in the world, has achieved a very rapid rate of increase in agricul-
tural production since 1948 through management supervision or special programs of or-
ganization and technical assistance.

The factors associated with differences in rates of increase in agricultural output
among the 26 countries form a rational, but highly variable, pattern that is somewhat in
~accord with the uniqueness of each country in its combination of human, land and capital
';esources, and technical possibilities, and in its institutional, social, and political
eatures.

Rapid rates of increase in crop output have not happened just as a consequence of
normal economic and social processes in societies organized on a laissez-faire basis,
Rather, they have been undergirded by aggressive group action, generally national in
scope, directed specifically to improving agricultural production conditions.
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CHANGES IN AGRICULTURE IN 26 DEVELOPING
NATIONS, 1948 to 1963

Foreign Development and Trade Division
Economic Research Service

CHAPTER 1.--GENERAL OVERVIEW OF STUDY

Objectives, Scope, and Methods of Study

The main objectives of this study were (1) to measure levels and changes since 1948
in the agricultural output and productivity of less-developed courtries, and (2) to identify
and assess the roles of the major natural, technological, economic, social, and institu-
tional factors associated with differences in these performance patterns,

The report is based mainly upon information compiled for 26 countries selected to
represent major low-income regions of the world, This information was for the most part
developed from secondary sources; these included published and unpublished reports, and
working files of cooperating national and international agencies. Supplementary informa-
tion was obtained through brief visits to several of the countries and through interviews
in the United States with experts on these countries.

The 26 study countries are Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico,
and Venezuela in Latin America; Nigeria and Tanganyika (as constituted in 1962) in Central
Africa; the United Arab Republic (Egypt), Sudan, and Tunisia in North Africa; Jordan,
Israel, Greece, Turkey, Iran, Pakistan, andIndia inthe Near East and South Asia; Thailand,
the Philippines, Taiwan, and Japan in the Far East; and Yugoslavia, Poland, and Spain in
Central and Western Europe. These countries represent an appreciable part of the total
program responsibilities of the Agency for International Development: they now represent
approximately 75 percent of the total population, 73 percent of the gross national product,
and 73 percent of the AID budget in all AlD-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 lie wholly, or in large part, between the latitudes of 30
degrees north and 30 degreas south of the equator; 12 lie beyond these tropical and semi-
tropical ranges; and the land area of 2 is about equally divided between these major
climatic zones (fig. 1). Six of the countries lie in mainly semi-arid and desert regions,
Most of the others have considerable rainfall, although a few also have semi-arid and
desert areas,

Ten of the 26 countries are European or have large populations of European descent,
Several nations date back into antiquity and some have made large contributions to the
development of civilizationthroughliterature, art, mathematics, government, and religious
and philosophical thought, Others have only a short history as a nation and have not yet
made substantial cultural contributions. Three of the world's four major racial groups
and several of the world's major réligions exist within one or more of the countries studied,
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In their governmental systems, the countries range from democratic and semidemo-
cratic to authoritarian forms. Several have long been under colonial rule, while others
have been independent nations for a century or more.

In their levels of economic development, most of these countries lie in the lower half
of the world's distribution. Six of the countries--Tanganyika, Pakistan, Sudan, India,
Thailand, and Taiwan.-still have a per capita gross domestic value of production in U,S,
dollars of less than $100. Eight of the countries have a per capita gross domestic product
of $300 or more (fig. 1), These are Argentina, Chile, Venezuela, Mexico, Spain, Poland,
Israel, and Japan. Of these countries, Israel, Venezuela, and Japan have recently exhibited
very rapid economic growth, Venezuela's growth is based largely upon its mineral re-
sources. The economy of the other three countries, especially of Argentina and Chile, has
been relatively stagnant for two to three decades. Japan has become a modern industrial
nation, exhibiting a long-sustained and a high rate of general economic 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 couniries (Chapter
6, table 50). It accounts for less than a proportionate share of the national income as a
result of farm-nonfarm disparities in per capita incomes, Even so, agriculture is the
most important industry in all of the study countries and accounts for more than a third
of the gross national (or domestic) product in 19 of the 26 countries.

Why Improving Agriculture is Needed

Some progress has been made 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, 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), Because food supplies are unevenly dis-
tributed, most of the other countries have large population groups which suffer from both
undernutrition and malnutrition,

These food deficits are of great magnitude, For example, if present food supplies of
India were distributed as far as they would go at the rate of 2,300 calories per person
per day, 48 million out of that country's 480 million people would be left totally witnout
food. If these same food supplies were distributed at the U.,S, consumption rate of 3,190
calories per person per day, 153 million of India's people would be without food,

Tuble 1.--Foud consumption per pers.n per duy snd ood copsumptlomodericits In 2o study countrices, United . cates, and kcherlands,
IR PEEIAT
F.od cunsuimption Food o nowpe Do Food runoumption Food 2. nsumption
Region and country poer person detf it per Region and country per pers.n derfi~it per
per day person per day per dny pers noper day
Cul rlen Culuries Ccal.ries Cal.rles
Latin America - - Heur East und So. Asie - -
Argentina..iveeeianss 3,221 J 2, 3y 205
Brazileceivereeassens 2,710 0 P &40
Chilecess. 2,610 8] . 2y 120 33
Culombia, .. 2,280 220 Isrueleseecennosaoss 2,840, o
Costu RicCteeeseenonns 2,520 0 Jordaneeceeieieanns . 2,8 25C
Mexicoeeienioinseanss 2,58C G Pukistinieeesiseanes 2,120 14C
Venezueltsaveeaessoos 2,330 170 FAVE o - 2, 5% w
Africa
Higeria.iooveinonnies 2,450 v Far EBast )
Sudan. 2,160 186 JaptNeeseveersnasas 2,360 J
Tanganyikaeoveeeonnes 2,440 20 Philippines.eseeesas 2,000 350
Tunlisioe.iivenannanes 1,900 450 Talwaneseovereneanss 2,440 0
Thailand..... terenes 2,120 230G
Europe
Greeceosssssenesnnes 2,960 [§]
Poland.eesesenseennsns 3,100 3 United States.eeseanas 3,150 o]
Spalfieeeeianne . 2,740 . Hetherlondsesevesvesnas 3,000 0
Yugoslavia.... . 2,900 '

Source: The World Food Budget, 1970, Fureign Agricultural Ecunumic Repart 19, ERS, USDA, Oct. 1964.
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Food requirements are increasing as a result of population growth (table 2, column 1),
At present growth rates, most of the study countries will double their population in about
25 to 35 years, Ifthey succeed merelyin increasing food production at rates equal to their
population growth rates and if there is no change in their import-export ratics, these
countries will also have twice as many hungry people during this time span, It is unlikely
that an increase in agricultural output alone will in the long run reduce werld hunger,
Rather, the Malthusian specter of population growth outrunning food production is already
a very real problem in many of the world's less-developed countries. Within a century,
world population of 3 billion people would increase to 23 billion, at an annual compound
rate of growth of 2 percent, and to 36 billion, at a rate of 2.5 percent a year.

Population growth the world over is now associated with increases in the percentage
of total population living in urban centers, Hence, with the passage of time, each agri-
cultural worker has to produce foods andfibers for an increasing number of people. More-
over, rising per capita income, especially inurban areas, is increasing per capita demand
for food in most of the world's less-developed countries, Consequently, for the first time
in ite history, India's food shortage is not the result of crop failures and declining per
capita food output, but of the increased capacity of its people to buy the food they need,

If predominantly agrarian countries continually fail to meet increased food demand,
their general economic growth will likely be curtailed. This economic retardation can
come about (a) through curtailment of their exports, now composed mainly of agricultural

Table 2.--Annual rate of change in population growth, per capita income, und domestic food demand, 26 study countries, 1950-60

fnnual Annual Percentage of
Region Aml‘u:} increase Coefficient inerease Total annual demand
and popu f]thon in real of income in food fnnual increasge
country 5:2:1 per elnslicitg demand demung accounted for
capita of demand per capita increases by population
income? growth
(1) (2) (3) (4) (5) (6)
Percent Percent Perceut Percent Percent Percent
latin America
Argentina......... e 1.7 -0.1 0.17 -0.02 1.68 101
3.1 2.6 0.51 1.33 4,43 70
2.5 0.9 0.61 0.55 3.05 82
2.2 2.3 0.55 1.26 3.46 64
3.9 3.7 0.60 2.22 6.12 64
3.1 1.9 0.58 1.10 4.20 74
4.0 3.6 0.61 2.20 6.20 65
Africa
Nigeria..ovieeninnne 3.7 1.9 0.64 1.22 4.92 75
RUdAN. e s v evrasrrenron 3.4 0.8 0.64 0.51 3.91 87
Tanganyikoe.eoiaensns 1.8 1.1 0.64 0.70 2.50 72
Tunisia...oevnvinnnns 1.8 1.7 0.65 1.10 2.90 62
Burope
Greetleaeeesnernennns 1.0 4.7 G.49 2.30 3.30 30
Polandecoesssonsnnees 1.8 6.0 0.55 3.30 5.10 35
Spaine.ceiinnenenes . 0.8 3.9 0.56 2.18 2.98 Y
Yugoslavia...ovevne.s 1.1 8.9 0.59 5.25 6.35 17
Near Enst and South
Asin
UARe oo v iiiennsnnnnnss 2.4 2.5 0.65 1.62 4.02 60
Indin.......... teeees 2.0 1.7 0.80 1.36 3.36 60
Iran......., seresenes 2.2 0.05 0.79 0.04 2.24 98
Israel.... . 5.2 2.5 0.55 1.38 6.58 79
Jordan...... 2.6 1.7 0.65 1.10 3.70 70
Pakistan....... 2.2 0.3 0.80 0.24 2.44 90
Turkeyeoooeveonnannes 2.9 3.2 0.49 1.57 447 65
Far Enst
JBPAN. s verasersrnnas 1.2 7.6 0.58 4,41 5.61 21
Philippines.......... 3.2 1.7 0.75 1.28 4.48 71
Taiwan. e oeeeinnnnnas 3.4 3.7 0.63 2.33 5.73 59
Thailand..ccevvvnnnnns 3.2 2.4 0.72 1.73 4.93 65

! From U.N. (55), Serico K, No. 2, table 1, pp. 22-30, except for Israel, which i{s from Y. Mundlak, lLong-Term Projections of

SuEzE%x and Demand gor Agricultural Products in Israel, p. 203, Falk Project for Economic Research in Israel, Jerusalem, May 1964.
55), pp. 566-568.

3 Agricultural Commodities, Projections for 1970, FAO, Rome, Italy, 1963.
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products, (b) through diversion of an increasing part of their foreign exchange earnings
from imports of needed capital goods to imports of food goods ir greater demand, and (c)
through the effects of increasing food prices on labor costs in industry and on size of
income available for buying nonfarm goods and services.

At present population and income 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 year (table 2),
Most of this increase results from population growth (table 2, column 6). The European
countries and Japan can buy much of their needed food with foreign exchange earned by
industrial exports, and therefore do not require high rates of increase in agricultural
output. Underdeveloped, predominantly agrarian countries, however, are not able to
meet increased needs in this way.

Recent Trends in Agricultural Qutput

To appraise agriculture's recent contributions to the above development needs, an
attempt has been made to develop indices of crop production in the 26 study countries
(table 3), These indices are based upon a more comprehensive coverage of commodities
and employ more uniform methods from country to country than previous indices did,

Table 3.--Total crop production: Index numbers for selected countries, 1948-63 (1957-59 =100)*

1950 1956

1957 I1958 ]1959 1960 |1961 ‘1962 |1963

Country and region 1948 |19/.9 1951 | 1952 |1953 |1954 |1955

Percent
Latin America
81 75 72 64 87 88 92 80 99 88 107 10% 93 105 1C3 113
68 68 74 73 73 m 81 87 82 93 96 111 107 117 114 2 NA
80 7 69 73 76 83 83 90 90 87 105 99 102 103 100 109
78 ge 79 82 96 93 97 93 88 87 102 110 115 109 117 NA
49 58 69 71 90 77 86 73 75 9% 103 101 18 117 121 NA
48 54 60 62 61 67 80 89 87 9 107 99 106 109 119 119
Venezuelaseesesessssecnssssnes]| 68 72 69 77 85 95 84 % 104 103 99 98 118 119 136 NA

Africa
NigeriBaeeeoreanrsnsennasnces]| NA NA NA NA 86 88 89 94 94 98 100 102 112 109 115 117
SUdANssesevannrsecssnsane 42 50 58 54 62 69 75 90 105 76 105 119 104 157 130 125
Tanganyikneesseseessennae 55 55 64 67 74 65 76 87 90 92 99 109 106 99 108 114
Tunigifeeeesorseeconesonsanss| 56 111 68 56 86 93 86 57 95 82 126 93 113 54 72 110

Burope
Greece. sessssecssssornnssrees 8l 60 76 65 90 8 8 8 106 93 101 8 109 96 NA

54
Polandesseesuseesoansancarass|® 77 81 90 77 80 83 90 86 97 99 101 100 112 123 107 119
SpalNescesecierscnsnesnenians| 70 72 72 100 94 85 96 88 89 96 98 107 99 103 NA NA
YugoslaviB..eeeciesereoeseass| NA NA 52 77 49 82 65 81 62 102 80 118 103 98 97 1

Near Eas* and So. Asia

[17:1: P 84 82 79 76 8 80 92 89 90 98 98 104 106 89 117 119
80 75 80 76 78 82 93 95 94 9 9) 108 15 115 116 113
63 n 78 70 78 84 85 83 87 99 99 102 97 105 102 117
18ra€lisessecoessvonssssvanes| 32 k)3 42 41 50 72 73 73 85 89 105 106 88 106 120 124
PokiBtan.eesessesnseenssansee} B6 94 90 96 89 91 99 96 93 102 99 99 106 111 117 116
TUPKEYseersrnvareesscosssnses| 58 53 63 77 87 99 83 88 9% 95 103 102 106 104 108 119
Jordan3..euessiserecenennnsee| NA NA NA NA 137 75 146 78 160 142 63 95 75 136 114 7%

For East
JAPHN. o vasunens cevees| 76 7% 79 78 85 73 80 101 % 97 99 104 108 106 108 103
Philippines. cesesef 55 60 63 73 75 83 90 92 % 97 99 104 108 107 120 127

TaIWaN.ceesstercrrecnsnesenns| 56 66 72 72 77 84 85 84 91 9% 102 102 103 105 HA NA
Thailandesesesssenensosencnes| 72 73 79 87 81 96 81 97 179 90 102 108 129 131 136 NA

! Includes tree crops and all other except forage crops. 2 NA indicates data not available. 3 Feld erops only.
4 Does not include fruit.

Sources: Official country data, reports of U.S. agricultural attaches, and other sources by Foreign Regional Analysia Division,
ERS.

Indices which reflect change in the production of livestock and livestock products as
well as crops would be desirable, but were not practicable for this study because of (1) the
lack of reliable estimates, and (2) the difficulties, with available statistics, of making
adjustments needed to take account of feed grainimports and of feed grain transfers from
the crop to the livestock economy.l In most ofthe study countries, however, livestock and
livestock products account for relatively small parts of total agricultural production,

1 Livestock indices for several of these countries are now being calculated,
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Exceptions include Argentina, Chile, Poland, Yugoslavia, Greece, and possibly Japan,
Livestock has become increasingly important in recent years in Japan, This increase,
however, is based on large feed grain imports, and so does not represent a net addition
of equal size to Japan's agricultural production,

Annual Compound Rates of Change in Crop Output

The indices shown intable 3 provided the basis for computing recent rates of increase
in crop production as shownintable 4,In table 4, the countries are arbitrarily divided into
two groups on the basis of the rate of increase in crop output between 1948 and 1963, In
making this distinction, it is recognized thatathigher levels of general economic develop-
ment, progress in agriculture may be reflected more by transfer of resources from farm
to nonfarm production than by increases in agricultural output, It is also true that for
some countries more recent rates of increase in crop output differ markedly from those
for the full period 1948-63,

During the period 1948-63, the rate of increase in crop production, computed on an
annual compound basis, exceeded 5 percent ayearin 7 of the 26 countries--Israel, Sudan,

Table 4.--Annual percentage rates of change In crop output, 26 countries, 1743-03, 1948-55, and 1955-63

1948-03 16G43-55 1955-63
. Anmunl com- A 1 oom- A 1 com-
i Annual cun- | P opulation OB annual com- | ARnuBloeom Annual com- Current innual com
Ceuntry puund chang growtn paund lunge puund chune prind enunge pound change | pepulation puund change
in total rate! J”Cv ult‘é" {n crop i'{‘ :::“’ in totul growth 12 cx':ap
erup outp GH-bis el o crop DR Aitpul per ersn + N | outpu er
rup cutput 10450t cupita? erop dutput mp“f“ erop .utput rmte cupitg
(1) (<) (3) (4) (5) (o) (7) (8)
Group 1 Percent Percent Percent Percent Percent Percent Pereent Percent
Israeliceeciinnes 9.7 5.2 4.3 15.9 1G.7 5.7 3.5 2.1
Sudnn..oererienes £.0 3.4 Sh 10.2 6.8 5.2 2.8 2.3
MexicOoieevernrnns 0.3 3.1 3.2 8.5 5.4 4.1 3.1 1.0
Cos“a Ricu....... 5.6 3.9 1.2 4o 0.7 7.9 4.1 3.7
Phitippines...... 5.2 3.2 1.9 8.1 4.9 3.2 3.2 0.0
Tanganylki.ooooe 5.2 1.8 3.3 6.4 bty 3.1 1.8 1.3
Yugosluvia....... 5.1 1.1 4.0 6.1 5.0 403 1.1 3.2
Taiwan..veeieense 4.5 3.4 1.1 5.4 2.0 3.6 2.9 0.7
Turkey.covesseces 4ed 2.9 1.6 6.0 34 3.1 2.9 0.2
Venezuelteoeaoaas 4.5 4.0 0.5 5.0 1.0 4.4 3.4 1.0
Thoilande.voveone hod 3.2 1.2 3.9 0.7 5.4 3.4 1.1
Brazil.covieeenes 4.2 3.1 1.1 3.7 0.6 5.2 3.1 2.0
(63 LYY TN 3.7 1.0 2.7 5.7 4.7 1.7 0.9 0.8
Average...... .. 5.5 3.0 2.3 6.9 3.9 4.5 2.8 1.5
Group 11
Iranieseeess 3.6 2.2 1.4 3.8 1.6 3.3 2.5 0.8
Indin... 3.1 2.0 1.1 3.2 1.2 3.0 2.4 0.6
Poland.... 3.0 1.8 1.2 2.4 0.0 3.6 1.8 1.8
Argentina,....... 2.8 1.7 1.1 2.7 1.0 2.9 1.7 1.2
Chilesieevsnvnnas 2.8 2.5 0.3 3.0 0.5 2.3 2.3 0.0
Japan «.sceienaas 2.8 1.2 1.6 4.3 2.1 1.3 1.0 0.3
Spainee.. . 2.7 0.8 1.9 2.5 1.7 2.9 0.8 2.1
ColombiBesesreees 2.6 2.2 0.4 1.5 -0.7 4.3 2.9 1.4
Nigerfa.ceceesnss 2.6 3.7 -1.1 2.6 -1.1 2.6 2.0 0.6
UARcesosesossenas 2.0 2.0 -0.4 0.7 -1.7 2.8 2.5 0.3
Pakistan.cose.. 1.8 2.2 -0.4 ~0.1 -2.3 2.8 2.2 0.6
Tunisiaesees 1.6 1.8 -0.2 1.8 0.0 1.4 2.1 -0.7
Jordan.... -1.9 2.6 b -2.2 =45 -1.9 2.7 =43
AVerafCecsceses 2.3 2.1 0.2 2.0 -0.1 2.4 2.1 0.4

! Same us footnote 1, table 2.

2 pssumes 1950-60 nopulation growth rates.
3 Based on U. N. Demographic Yearbook.

4 Assumes current population growth rates,




Mexico, Costa Rica, the Philippines, Tanganyika, and Yugoslavia, It varied from 4 to 5
percent a year in 5 other countries-- Taiwan, Turkey, Venezuela, Thailand, and Brazil,

Per Capita Changes in Crop Qutput

Over *he 1948-63 period, output per capita of total population increased in 21 of the
26 study countries. Six of these countries--Israel, Sudan, Mexico, Tanganyika, Yugo-
slavia, and Greece--had per capita increases of 2percent or more a year (table 4). Agri-
cultural output per capita of total population declined during this period in Nigeria, Egypt,
Pakistan, Tunisia, and Jordan.

As shown in figures 2 through 5, rates of increase in crop output relative to rates of
population growth have fluctuated widely from year to year in several of the study coun-
tries, Also, for most of the countries, rates of crop output growth for 1948-55 differed
substantially from rates in 1955-63, Sixteen of the 26 countries had higher rates of in-
crease in their crop production in the earlier than in the latter period; 9 had higher rates
in the latter period than intheearlier one; and 1 had the same rate. Countries with higher
rates of increase during 1955-63 include Costa Rica, Thailand, Poland, Argentina, Spain,
Colombia, Egypt, and Pakistan, Because of increases in total crop output and a decline in
population growth rates, 11 of the 26 countries had a higher per capita rate of increase
in their agricultural output in the 1955-63 than in the 1948-55 period.

In general, countries that had the highest rates of increase in 1948-55 had decreased
rates in the latter period, Conversely, countries that had slow rates of growth earlier
experienced more rapid rates after 1955,

In some cases, the early higher rates probably reflect a return to normalcy in coun-
tries where production was disrupted during World War II by either direct involvemeut in
Lostilities or disruption of normal trade channels. However, a few of the countries so
affected--notably Poland, Spain, and Thailand--had slower rates of increase in crop output
during 1948-55 than during 1955-63,

In other cases, the impetus to early increases in output may have been provided by
major agricultural development projects, such as a large new land settlement or irriga-
tion project. But after potentials of these projects are exploited, rates of increase in
crop output decline unless offset by other new development projects,

The earlier rapid rates of increase may also reflect a ""catching up'' in the exploita-
tion of simple, easily made improvements in agricultural production, Consistent with this
possibility, some of the countries with muchhigher rates of increase in output in the latter
period may perhaps have gotten a later start in their programs to increase agricultural
productivity, Like those starting earlier, these too may soon exhaust their simple, easily
exploited opportunities for increasing output,

This last hypothesis suggests that once countries "catch up" on simple, easily made
improvement opportunities, their further progress depends uponmajor structural changes,
such as development of improved technologies and improvements in credit, marketing,
educational, and research facilities. In addition to organizing and promotional abilities,
these kinds of improvements require new capital investments and considerable time for
full fruition. There is no inherent reason, of course, why less-developed countries cannot
begin building the foundations for sustained progress, even while usine benefits of the
simpler improvement opportunities that they now have,

Changes in Crop Output Relative to Growth in Food Demand

For the period 1948-63, 8§ of the 26 study countries had annual compound rates of
increase in crop production exceeding their 1950-60 rate of growth in domestic food
demand. These countries were Israel, Sudan, Mexico, the 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.
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Tede 5.--Difference between rate of increase in crop output and dorestic food demand growth rates, 26 study countries
and United States, selected periods h

Crop output
RaI.e gi‘ growtti h 1948-63 1948-55 1955-63
n domestic

Country food demand, Surplus Surplus Surpl

1950-60 P rplus

zg::ggr over food (;M;]ze gf over food ;n::o :1‘ over food
demand ne demand g demand
(1) (2) (3) () (5) (6) (7)

Group 1 Percent Percent Percent Percent Percent Percent Percent
Israel.ccececees 6.6 9.7 3.1 15.9 9.3 5.7 -0.9
Sudaneeeeeresnns 3.9 8.0 4.1 10.2 6.3 5.8 1.9
Mexicoisersesens 4e2 6.3 2.1 8.5 4.3 4.1 0.1
Coata Ricd..eoes 6.1 5.6 -0.5 4.6 -0.5 7.9 1.8
Philippines..... 4.5 5.2 0.7 8.1 3.6 3.2 -1.3
Tanganyika..oe.s 2.5 5.2 2.7 6.4 3.9 3.1 0.6
Yugoslavia, ... 6.4 5.1 «1.3 6.1 -0.3 4.3 -2.1
Taiwan,..oeeneee 5.5 4.5 -1.0 5.4 -0.1 3.6 -1.9
Turkeyeseeeesoss 4.5 4.5 0.0 6.0 1.5 3.1 1.4
Venezuela...ovss 6.2 4.5 -1.7 5.0 -1.2 bob -1.8
Thailand.coveoen 4.9 b 0.5 3.9 -1.0 5.4 0.5
Brazil...eoeonns 4.5 4.2 -0.3 3.7 -0.8 5.2 0.7
Greece.sciesesns 3.3 3.7 0.4 5.7 2.4 1.7 -1.6
AVETage. s s 4.9 5.5 0.6 6.9 2.1 4.5 -0.4

Group II

Iran.ceverssenes 2.0 3.6 1.0 3.8 1.2 3.3 0.7
Indig..iovecenes 3.5 2.1 -0.4 3.2 -0.3 3.0 -0.5
Poland..sevosnns 5.1 3.0 -2.0 2.4 2.7 3.6 1.5
Argentina....... 1.7 2.8 1.1 2.7 1.0 2.9 1.2
Chilesssvsennne . 3.0 2.8 -0.2 3.0 0.0 2.3 =-0.7
N1 PO bob 2.8 -1.6 4.3 -0.1 1.3 -3.1
Spafn..eeeees 3.0 2.7 -0.3 2.5 -0.5 2.9 -0.1
Colambia. 3.5 2.6 -0.9 1.5 =2.0 4.3 0.8
Nigeria.. .. 4.9 2.6 -2.3 2.6 -2.3 2.6 2.3
UAR. o vveeeenonns 4.0 2.0 «2.0 0.7 -3.3 2.8 -1.2
Pakistan....e... 2.4 1.8 «0.7 -0.1 2.5 2.8 0.3
Tunisio.eeeoeses 2.9 1.6 -1.3 1.8 -1l.1 1.4 -1l.5
Jordan.eesesenne 3.7 ~1.9 -5.,6 2.2 =5.9 -1.9 5.6
Aversge..oose. 3.5 2.3 -1.2 2.0 -1.5 2.4 -1.1
United States... 1.8 0.8 1.0 -0.1 -1.9 1.9 0.1

Source: Based on data in tables 2 and 4.

Since 1955, 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 food
to feed their growing population. In still predominantly agricultural countries, however,
the failure of increases in agricultural output to keep up with growth in domestic demand
can hardly help but slow down general economic growth,

The above observations indicate that, to achieve general economic development,
several of the study countries need to direct greater effort to increasing their agricul-
tural output, and perhaps to solving their population growth problems as well, Although
the recent record of several countries is disappointing, the successful experiences of a
few warrant the hope that, with appropriate policies and programs, underdeveloped
countries can substantially increase their agricultural output and productivity in the
decade ahead. This hope is bolstered by the fact that these successes and near successes
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, some of the crops
through which these successes have been achieved are widely grown in both temperate
and tropical climatic zones (Chapter 2).
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Elements Associated With Differences in Leveis and Rates of Change in
Agricultural Qutput

Limitations in available information have in some cases necessitated reliance on
rather crude indicators of the factors underlying differences among the study countries
in their level and rates of increase in crop output. For instance, the level and changes in
the amount of fertilizers per hectare of arable land are used as measures of relative
level and changes both in variable agricultural capital and in applied technology,

Differences in Output Per Agricultural Worker

Because of data limitations, the gross value of agricultural production per agricul-
tural worker has beencalculatedfor only 19 of the 26 countries (table 6, column 1), In U,S,
dollars, the 1960 output (including both crops and livestock) per worker varied amcug
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
worker in Japan, In Japan, agriculture is closely intertwined with small-industry opera-
tions, a setup which permits much part-time farming, Hence, agricultural output of many
Japanese agricultural workers is substantially augmented bytheir earnings from nonfarm
sources, In India, the Philippines, Pakistan, and Thailand, value of output per worker was
less than $200.

Table .--Agricultural output per agricultural worker and ractors assoclated with difterences in output, 19 study -ountries, 1960

forieul e rrizul
Agri- . b1 Infant | %7277 | Fertill- Urtan sountry | RRERET L Grosy
cultural Iou:} nratle , mortal- | P9FAL loir Geen | populutden | fn milee | 981 domestie
land per lang pur | 111iter- workers ) o~ " sutput
output . ity puer ner- us g JUoreaz preduct
Country capita of sgricul- aty . | per hes- . . v | per nee-
per i “ rates o 1are Cf percentage  |per 1,000 o per
s total turanl rute ture ot N L . tape ot il
Lam populntioné | worker? i aruble aratie i tetal i s aratte | 70PLts
worker! = 1,002% Y tans”? | population® | o olang f FRET
land aren ! Lang
1) ) 3 W =) L NS 3 I L 1
Group I Dollars Hectures Hectares  fercent Number tumber Kilograms rereent ik ollars  Iollars
Israel..... 1,825 3.9 4.l 9 2.0 531 0.5 S ] 3 00 935
Argentina.. 1,080 12.5 12.1 14 59.¢0 e Na 67,0 16 -1 «t5
Spain...... 656 1.¢ YA 12 51.¢ W3 3l.¢ NA B 15 72
Poland..... €le 1.0 P 5 AN ol 49,0 «8.1 2 N 532
Chile...... 547 9.1 9.3 20 118.¢ .11 17.C (SR 12 49 “05
Colombia... 931 7.7 1.9 32 105.06 .l NA NA 1# 200 248
Venezuela,. 500 12.5 3.2 44 6.1 .30 3.z w.l 1 150 050
Japan...... 402 o C.4 2 3. 2.39 303." ©3.5 1 el Ay
Greece..... 39 1.6 1.9 &l 4l.4 92 38,0 w25 5 205 29
texizo..... 369 et 4.l 35 W30 9.4 SuT 11 110 32l
Average.. 92 5.3 boh 21 Lo, d. 9 [P 0.3 9 279 455
Group Il
UAR. cvvenns eh 3.7 0.6 e 130.1 1.7 370 3.7 14 04 155
Turkey..... 326 2.7 2.¢ €l NA .39 1.5 3., 13 127 254
Yugoslavia. 250 1.4 1.2 23 9.0 o 28.0 HA A 141 179
Brazil,.... 229 11.1 1.4 51 NA D 13.0 45,1 1 1u4 145
Talwan..... 228 G.3 Ut 40 34.2 2.10 203.8 59.5 t s 97
fukistan... 182 L.e 1.5 81 Ha W73 3.2 HA 10 133 Gl
+thilippines 181 1.0 1.2 25 32,6 ST 12,5 42.7 FJ 139 113
India,.auve 11« G.7 1.2 7 145.9 .80 2.3 17.9 8 91 70
Thailand... 94 1.9 u.9 3. 54.8 1.13 2.3 11.8 19 106 84
Avergpe... 222 <0 1.3 53 9.0 C.97 39.3 3.1 11 213 129
'1 From column 3, table 49, 7 Caleulated from duts in FAQ Production Yearbeok, 1961.
¢ Caleulated from FAQ Produztion Yeartooks. 8 Frow olumn ., tatle 71.
3 Culzulated from data in wolumn 3, table -9, ? Duta from U.Y. Campendium of Social [ tatisties, 1962.
4 Caleculated from data in table 54, 10 jpum column 10, tatle €7,
: From tuble 5., 1l 2pom wolumn 3, table 67,

From 2olumn 13, table ¢7.
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Data in table 6 on factors associated with these differences in output per worker
yield no one simple explanation for the differences. Generally, however, the top 10 coun-
tries in value of output per worker had much more arable land per worker than did those
in the lower part of this array (table 6, column 3), Use of fertilizer inputs per hectare of
land as a measure of variable capital inputs generally and as a rough indicator of level of
applied technology shows that 7 of the 10 top countries were well above average in their
inputs of variable capital, whereas among the 9lower countries in this array, only 2 were
above average (table 6, column 7)., Use of literacy levels as a measure of educational
levels, shows that, in 7 of the top 10 countries, 70 percent or more of the population over
15 years of age was literate, whereas only 2 of the 9 countries in the lower part of the
array had similar literacy rates (table 6, column 4),

Exceptions to these general relations can be accounted for by one or more other
compensating factors. For example, Japan had only 0.4 hectare of arable land per worker,
compared with 13,1 in Argentina and 4.1 in Israel (table 6, column 3), But in inputs of
variable capital per hectare of land (based on use of fertilizers), Japan ranked among the
top 2 or 3 countries of the world (column 7), Its 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 arable land of any country in the world, Thus, in
Japanese agriculture, capital invested in both conventional and nonconventional inputs has
become a tremendously important substitute for land. It accounted for output valued {in
U.S. dollars) at close to $1,000 per hectare, compared with only $91 per hectare in India;
this was the case even though the natural fertility of land is as high in India as in Japan,
If, in 1960, India had had as higha value of output per hectare of arable land as Japan, its
value of output per agricultural worker would have been about $1,150 instead of $144,

Generally, a high value of output per agricultural worker is associated with a rela-
tively high level nf general economic development, as measured by gross domestic product
per capita of total population (table 6, column 11), This is so because of the interdepend-
ence between farm and nonfarm sectors in the processes of development, Each sector
contributes to development of the other, making for larger rates of growth than would be
possible if either operated singly, Growth in the nonfarm sector leads to larger markets
for agricultural commodities and, generally, to increases in the supply of manufactured
production requisites--such as implements, fertilizer, and pesticides--available to
farmers. Hence, farmers in the more highly developed countries have important advan-
tages over producers in less-developed countries.,

Countries ranking high in value of agricultural output per farm worker also stand
apart from the others in their infrastructure features, such as roads and other transport
facilities, electric power facilities, hospitals, schools, and research institutions, While
these features are essential for development, they are as much products of, as contribu-
tors to, development.

Differences in Rates of Increase in Crop Output

Increases in a country's agricultural output are a function of changes in the quantity
and quality of its human resources, land, capital, technical knowledge, and production
incentives, These factors are reflected in or influenced by price-cost relations, tenurial
arrangements, tax practices, and other things affecting relations between effort and its
rewards, If one country increases its agricultural output at a more rapid rate than do
others, it does so because it excels the others in improving this complex of factors,
because of unique circumstances giving it a larger potential for progress than other
countries possess, or because of the willingness of its leaders and people to make greater
effort and sacrifices,

Data on 20 factors associated with recent increases in crop output in the study
countries for 1948-63 are shown in table 7.
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Table 7.--Annual rate of change in crop output

and associated resource and market factors, 26 study countries, selected periods

land features Huran resource features Capital and credit features
Annusl
rate of Increuse | Gross fixed | Annual growth| .
change A:l'g:)‘;e Increase | Popu- iit- | Health in frerti- | capital for-| in volume of eg;o::'gti:;e
Country in crop f in area lation [ o0 condi- lizers per| mation in agrizultursl ctcdit
output, expurs? on of’ growth mteb" tiona® hectare of | agriculture | credit from socletion
1948-631 g‘; ;g' crops’ rate* arable per ngrizul- § institutional mcm(\'z"r'-m
a land? |tural worker, sourees, AT
1953-61 1953-¢17 | 19%0-60
(1) (2) (3) (4) (5) (6) {7) (2) {9} (10)
Group I Percent  Ratdng?} —cemcevcen-- percent--mes==aeen- Rating??! Kg. DOLLArS  =esmereemee- Pereent-se-eees
Israel....... 9.7 4 68.5 5.2 4 1 81.5 673 3.0 NA
Sudanesiiiens 8.0 1 49.9 3.4 93 3 2.2 NA NA HA
Mexico....... 6.3 3 49.7 3.1 35 2 8.9 NA 3.3 a7
Costa Rica... 5.6 NA NA 3.9 21 2 64.2 NA NA NA
Philippines.. 5,2 4 66.9 3.2 25 2 2.7 & 17.2 59
Tanganylika. . 5.2 1 58.8 1.8 93 3 NA HA HA NA
Yugoslavia... 5.1 4 6.8 1.1 23 1 36.5 €6 NA NA
Taiwan,..oaee 4.5 4 11.7 3.4 43 1 101.9 30 NA 4
Turkey.eveoes 4.5 4 62.0 2.9 6l 2 2.1 HA 5.6 105
Venezuela.... 4.5 1 54.0 4.0 48 2 3.6 178 0.8 NA
Thailand..... 4ode 29.5 3.2 32 2 1.7 1 NA 4
Brazil....... 4.2 1 54.6 3.1 51 3 8.7 NA 6.4 NA
Creece..v.vve 3.7 4 22.3 1.0 20 1 66.6 29 7.1 NA
Average.... 5.5 2.83 bbb 3.0 42 1.92 31.7 140 5.5 42
Group II
Iran..oeesaes 3.6 2 38.6 2.2 85 NA NA NA NA N
India........ 3.1 4 26.0 2.0 76 3 2.8 3 18.3 232
Poland....... 3.0 4 -0.9 1.8 5 1 33.4 NA NA N
Argentina.... 2.8 1 2.7 1.7 14 1 [¢] HA HA Ni
Chile........ 2.8 3 14.0 2.5 20 2 8.4 NA 18.8 Na
Japan....eee. 2.8 4 0.9 1.2 2 1 125.3 &7 23.7 -1
Spain.oee.ees 2.7 NA 3.1 0.8 13 1 22.6 NA NA NA
Colombia..... 2.6 1 11.5 2.2 38 3 6.2 NA 0.4 HA
Nigeria...... 2.6 NA HA 3.7 89 3 NA NA NA 592
UARiveeeennns 2.0 3 6.2 P 80 3 62.7 19 7.5 190
Pakistan..... 1.8 NA 13.9 2.2 81 5.5 &} NA NA
Tunisia.. 1.6 4 14.7 1.8 84 1 0 HA 4.2 HA
Jordan....... -1.9 NA 7.5 2.6 68 2 1.5 HA NA HA
Average... . 2.3 2.89 10.3 2.1 50 2.00 29.8 19 a.1 253
Tuchncloglenl features Tenure features Avall- Qf“tm“l |
Yarket- . . 1t of
Increase Agricul- | pprjeultural Percentage — dftn:v ﬂbii%‘tj Fertd- | ypepense
Count in erop tural re- - and Tenure ey N lizer i
ountry extension {mprove- tacil- | productiony . q..q17 n
output search Seed conditions -P 17 prizes domestd
- 5 und ment ities requi - dumestic
per acre programs education | Statusé of programs ¢ cltestt foed
Shamraniy | 1 e programa! ? tenansy!? dvmand £ ©
(11) (12) (13) (14) (15) (16} (7 (1%) (19) (20)
Group I Percent  emee--ccesmccccecccereeeceemccaeseenaaoe R T R Rt Percent
Israel....... 116.3 1 1 NA 1 1 1 1 1 b.5¢
Sudan... ..o 7.8 2 1 NA 3 1 3 2 1 3.91
Mexicoe.ieess 29.0 2 2 1 1 1 1 1 HA 4.2
Costa Rica... NA 2 2 NA 2 2 1 2 HA 6.12
Philippines.. 12.6 2 2 NA 3 2 2 2 2 4.48
Tanganyika... 16.9 3 2 NA 3 3 3 3 NA 2.50
Yugoslavia... 35.5 2 1 1 1 1 1 1 1 6.35
Taiwan....... 43.8 1 1 NA 1 1 1 1 3 5.73
Turkey.sevoss 16.4 2 2 2 2 2 3 2 NA 4,47
Venezuela.... 6.4 3 2 NA 2 1 1 2 3 6.20
Thailend..... 31.1 2 3 NA 3 2 3 2 3 4.93
Brazil..c.... 6.5 3 3 NA 2 3 2 2 HA 4,43
Greeceeceesss 43.3 2 1 NA 2 N 2 2 1 3.30
Average. ... 36.1 2.08 1.77 1.33 2.00 1.62 1.85 1.77 1.88 4.86

See footnotes at end of table.

15



Table 7.--Annual rate of change in crop output and assoociated resource and market factors, 26 study countriea, selected
periods--Continued

Technologicul features Tenure features Avail- Annual
nt Market- ability Ferti- irate of
Country Increage inl Agricultural | Agricultural Fercentage Tenure ing of 1izer nerease
crop output| research extension Seed and improve- | gaoil- | production| prices!? in
per gcre programs and status 14 conditions ment 1tiesl? requi- domestic
of cropa, durinq education of programst sitesls f°°d2°
1948-631 19501512 programs!? tenancy!? demand
(11) (12) (13) (14) (15) (16) (17) (18) (19) (20)
Group 11 Percent  mee-ececececemececccccmeceaccaeaes RAtANg? e e e e e ek Percent
Iran,.eeeesn. 18.8 k} 3 3 3 2 2 3 3 2.24
India..... 14.3 2 3 2 3 2 3 2 3 3.36
Poland....... 41.3 2 1 1 2 1 2 1 NA 5.10
Argentina.... 23.5 2 2 2 2 3 1 1 NA 1.68
Chile........ 15.7 2 3 NA 2 2 1 3 NA 3.05
dJapan.. ..., 31.2 1 1 1 1 1 1 1 2 5.61
Spain........ 30.9 2 3 NA 2 2 1 2 1 2.98
Colombig..... 48.3 3 3 NA 3 2 2 3 NA 3.46
Nigeria HA 3 2 NA 3 3 3 3 NA 4.92
UAR« .. 22.3 2 3 2 1 1 3 2 3 4.02
Pukistan..... 11.9 2 2 2 2 2 3 3 1 2.44
Tunisia...... =34.4 3 1 1 2 2 2 2 NA 2.90
Jordan,...... 2.5 3 2 3 1 1 2 1 NA 3.70
Average.., . 18.9 2.31 2.23 1.89 2.08 1.85 2.08 2.08 2.17 3.50
! From column 1, table 4, 12 pstimates based on avalluble data.
2 From table la. 12 ggtimates based on available data.
3 From table 9, 14 From column 2, table 45,
4 From table 2, 13 Estimates based on datu presented in Chapter 4.
> From table 94. 6 Estimates based on datu In Chapter 4 and on other reports reviewed by staff.
¢ From tuble 5., 17 Prom column 2, table 73,
7 From table 35, 18 prom data provided by UZAID missious, see Appendix II, table 83.
* pata provided by FAO. 19 Based on dats in tsaole 40 und on data from FAQ reports,
? Data provided by FAD. 20 rrom table 2.
10 pata provided by FAO. 2! In all ratings in this table, the lower numbers represent the more favorable
11 From table 9. situation and the higher nunbers the less favorable situation.

Each of the study countries has its own unique combination of human, land, and
capital resources and technical possibilities, as well as its own distinct institutional,
social, and political features. Hence, it would logically follow that the proportionate
combination of changes in vesource patterns needed to maximize rates of increase in
agricultural production would differ from country to country, It is probably for this
reason that we do not find a highly consistent relationship between changes in any one
factor and rates of change in crop output, What we do find is a tendency for countries
with a rapid rate of increase either to excel in a fairly large number of the factors or to
excel greatly in one or two important factors, Israel, for example, had substantial in-
creases in area of crcps (table 7, column 3), in variable and fixed capital per hectare of
arable land, in level of applied technology (table 7, column 11), and in the size of its agri-
cultural labor force (table 7, column5), It alsa ranked high in educational and health levels
(table 7, columns 5 and 6).

In contrast to Israel's balanced approach, the progress of the Philippines and Tan-
ganyika appears to have been achieved by heavyemphasis upon expanding their area under
cultivation. During the 1950's, neither of these countries made large improvements in level
of applied technology, in use of variable capital per unit of land, or in 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, in area of crops, and in amounts of both variable and
fixed capital, and improvements in the level of applied technology. In most of the study
countries, each of these four factors accounts 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 combination differentiated the
rapid-growth from the slow-growth countries, Nevertheless, during the 1950's rapid-
growth countries generally excelled slow-growth countries in the magnitude of changes
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made in most of these factors, For example, when countries were arrayed by rate of
increase in crop output per year, those in the upper half of the array (Group I) had an
average increase in area of crops of 44.6 percent, compared with 10,3 percent for those
in the lower half (column 3, table 7), Gross fixed capital formation per agricultural
worker was $140 for countries in the upper half, compared with $19 for those in the
lower half (column 8, table 7).

Over a longer period of time, investments in education and in nutrition and health
would probably have further differentiated rapid from slower rates of growth, These
kinds of investments, like those in research and in other such institutions, however,
require a considerable amount of time for their full fruition, In the short time period
covered by this study, it is doubtful that differences among countries in improvements in
the human agent account for much of the differences in their rates 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 institutions serving farm
people, Some countries also require large improvements in incentives to producers,
price-cost relations, tenurial arrangements, and tax policies,

Available information on the extent to which these kinds of improvements have been
made in the study countries is even more limited than 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 been a consequence of normal economic and
social processes in societies organized on a laissez-faire basis, Rather, they have been
undergirded by aggressive group action--generally national in scope--which has been
directed specifically to improving agricultural service facilities, Such action has included
major iand development programs, especiallythe opening up of new lands and the develop-
ment of irrigation facilities in Israel, Sudan, Mexico, the Philippines, Taiwan, and Brazil
(table 7); major land reform programs in Japan, Taiwan, and, in earlier decades, in
Mexico; and increasing emphasis on agricultural education in Israel, Sudan, Mexico,
Taiwan, and Greece, Expanded prcgrams of agricultural research have been particularly
important in improving the technological basis of agricultural production 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 which
have more fully opened large new areas to a market economy has been largely respon-
sible for increasing crop output in Turkey, especially for that made between 1948 and
1955,

Countries with more rapid rates of increase in crop output also had higher rates of
increac2 indomestic food demand. Rates of increase in domestic food demand for the upper
and lower groups, respectively, were 4,74 percent and 3,50 percent (column 20, table 7).
The former group of countries had an average annual rate of increase in per capita
incomes of 3.25 percent, compared with an average of 2.34 percent for countries having
the slower rate of increase. These observations suggest that growth in the agricultural
sector is often needed to facilitate growth in the rest of the economy and vice versa.

Differences in Crop Yield Increases

Estimates which distinguish between increases in area of crops and in crop yields as
sources of increases in crop output have been developed for 22 of the 26 study countries,
Increases in area of crops were the more important source of crop output increases in
10 of the 22 countries and crop yield increases were more important in 12 (table 8),
Many countries, particularly in Latin America and Central and South Africa, still have
sizeable land expansion potentials (table 14). Many other countries, however, will have
to achieve their increases in output mainly through increases in crop yields. Even in
some countries with sizeable land expansion potentials, increasing yields may be the
better means of increasing their agricultural output. Yet, most countries making rapid
progress had substantial increases in both area of crops and crop output per unit of land.
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In terms of their physical and technical bases, recent yield increases in the study
countries have been achieved mainly through increased use of fertilizers, use of im-
proved crop varieties, more effective pest controls, improvements in planting, tillage, and
harvesting methods, and better use of water resources. Often, improvements have been
made as part of a system of improved production practices. Some of these changes have
provided additicnal employment for labor and have required some additional capital,

Available information is too sketchy for precise measurement of the relative contri-
bution of these factors to the increases madein crop yields during the last decade, Under
the assumption of the rather high incremental response ratio of 10 pounds of grain to
1 pound of fertilizer, increased use of fertilizers probably does not account for more taan
20 percent of the increases in grain yields made in India, for example, The use of pesti-
cides is still too limited to have accounted for more than 4 to 5 percent of these yield
increases. If we consider all purchased inputs, including improved seeds, it appears that
the larger part of the recent yield increases in India has come about mainly through
simple improvements requiring few purchased inputs, such as better spacing of plants,
better weed control, and better tillage practices, These are kinds of improvements that
are effected by technical assistance and agricultural education programs.

Most countries in the early stages of agricultural development have these kinds of
yield-increasing opportunities. Exploitation of these opportunities can be strategic to their
economic development, but by themselves these opportunities cannot bring the less-
developed countries very far up the yield-increasing sc-le, Rather, large progress in
increasing yields depends on purchased inputs and on kinds of inputs produced through
investments in research and agricultural extension,
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CHAPTER 2.--SOURCES OF CHANGE IN CROP OUTPUT

This section is concerned with the physical resource and commodity basis of recent
changes in crop outputinthe study countries, Such information has a bearing on some very
important hypotheses, as those relating to the existence of cheap sources of output in-
creases and those relating to the availability of adaptable technologies and crops for
increasing output in tropical and semitropical regions.

Annual data on the land area associated with the output of each crop indicate the
following sources of change in crop production: (1) Changes in area of crops; (2) changes
in crop pattern as from high- to low-value crops, or vice versa; and (3) changes in crop
yields (table 8). Estimates of how much of the changes in output have come from changes

Table 8.--Sources of recent changes in production of field crops for 22 study countries,
selected years®

Annual Scurce of change
rate of
Country Time span | increase Area Crop Crop
in erop of tt ield Total

ouatput? crops? patvtern y
Group I Years Percent Percent Percent Percent Percent
Israelisececcesss 1948-63 9.7 25.8 2.6 76.8 100.0
SUdan....u...... 1948"62 8.0 3008 22-2 47-0 100-0
Mexicoeeseseseess| 1948-60 6.3 53.4 -C.1 46.7 100.0
Philippines...... 1948-62 5.2 76.0 5.4 18.6 100.0
Tanganyika.......| 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
Taiwan.sseesosess| 1948-61 45 19.3 -3.5 84.2 100.0
Tllrkey........... 1948"63 405 70-0 "0.6 30.6 100-0
Venezuel@esesoess| 1953-62 4.5 84.6 -18.6 34.0 100.0
Thailand.seeusess| 1948-62 bib 42.2 13.5 44.3 100.0
Bl’&Zil..-........ 1948"‘62 402 84-3 1.5 14-2 100.0
GreeCeoconouooooo 1948"62 3-7 29-6 6-5 6309 100.0
Group II
Irm.....l...l’l. 1948-63 3.6 59.7 13'4 26'9 100.0
IndiBeesesescenes 1948-62 3.1 59.1 8.0 32.9 100.0
Polandeeeoeeseses| 1948-63 3.0 =2.3 26.9 75.4 100.0
Argentin&........ 1948-63 208 10.0 1806 71.4 lOO-O
Chile.-.........- 1948-63 208 4307 26:4 29!9 10000
Jap&n...-........ 1948"63 2-8 2-8 20-2 77-0 100.0
spain....-..--... 1948-61 207 7'5 1408 7707 100.0
Colombi@eessresss| 1948-62 2.6 17.6 -3.2 85.6 100.0
UAR!'IO..OOCODO.. 1948"‘63 2.0 20-7 707 71-6 100.0
PakiBtan. s 08000 1948-63 1-8 50'7 14.2 35-1 10000

! Data on lend 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 Amiial compound rates for field crops and other crops combined.

3 Includes multiple cropping.
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in land area are based on the assumption that newly cultivated land is of the same
quality as that already in use. These estimates are expressed in value aggregates and
have been computed on a crop-by-crop basis; they take into account changes in land area
but assume no change in crop yields. The residual of the total change in value is ascribed
to yield increases,

Change in Area of Crops

Tncreases in area of crops have been made in all of the study countries for which
land area data are available, except in Poland, They account for more than half of the
observed increases in crop production in four of the more rapid-growth (or Group I)
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, All of these countries except Mexico still have large areas of unused land of
known potential for agricultural production (Chapter 3). Argentina had only a 10-percent
increase from this source; so by itself the mere availability of such land does not insure
expansion of agriculture.

Land resources needed to feed man adequately exist in most of the world's under-
developed countries. This is especially true in most of Central and South Africa, the
Philippines, and South America where much potentially suitable land is not being used.
Under present conditions, use of much of this land is not economically feasible., Tech-
nological advances, however, as well as shifts in the demand for food, may extend the
economic margins of cultivation to include much ofthis land. Yield-increasing and labor-
saving innovations, improved roads and transport facilities, and eradication of disease
and insect pests, may particularly help to extend cultivable areas,

Rapid population growth in the densely populated Asian countries has become a source
of apprehension, Although these countrizs have relied less upon expanding land area to
increase production than have African and Latin American countries, considerable
expansion of the area of crops has occurred in India, Pakistan, and even Egypt. In these
and other densely populated countries, it 1s unlikely that reorganization of producing units
to bring additional land into use will continue to make large contributions to increasing
agricultural production. Rather, these countries will need to emphasize increased output
per unit of land now in use, One way of doing this is to grow two or more crops per year
on land where now only one crop is grown,

Data presented in table 8 on sources of increased output do not by themselves indi-
cate the extent of changes that have been made in land area, yields, and crop patterns,
Generally, however, ccuntries in which crop area was the major source of change in
output were also countries with substantially increased acres of crops (table 9), For
example, from 1948-50 to 1961-63, Brazil increased its land area by 55 percent; Mexico
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 of crops by 12
percent during this period, In most cases, increases in acres of crops were accompanied
by increases in yields; the combination of these factors created rapid rates of increase
in production. Multiple cropping probably accounts for some of these increases,

Change in Crop Patterns

Crop patterns have shifted 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
accounted much for increases in total value of crop output.

Information on the commodity composition of changes in crop production is presented
in table 10 for 24 of the study countries., Among the upper half of the countries, several
kinds of crops account for a fifth or more of the total increases in value of crop produc-
tion in one or more countries, These include maize in Mexico and Yugoslavia; wheat in
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Table 9.--Recent changes in area of crops, crop output per unit of land, and crop ylelds
for field crops, 22 study countries, selected years

Annual rate Changes in--
Count Time span of increase Crop ocutput
Ty in crop Area of peg unig Crop
outputt crops of land? yields

Group I Years Percent Percent Percent Percent
ISI‘ael............. 1948"63 907 68-5 11603 12004
SudaNecsesvaossonns 1948-62 8.0 49.9 74.8 50.8
MeX1COeesosovannnns 1948-60 6.3 49.7 29.0 28.9
Philippines..ivevae. 1948-62 5.2 66.9 12.6 9.8
Tanganyika..ceeoeee 1948-63 5.2 58.8 16.9 14.4
Yugoslavifee.ooeass 1948-63 5.1 6.8 35.5 33.2
Taiwan.ceceeeeeeees 1948-61 4.5 11.7 43.8 45.7
T'llrkey............. 1948"63 4-5 6200 1604 1607
Venezuela.eeeeeaoss 1953-62 4.5 54.0 6.4 14.1
Thailand........... 1948"62 4-4 29-5 31-1 2308
Brazil............. 1948"62 4'2 54-6 6-5 5.9
GreeCeecerseveenses 1948-62 3.7 22.3 43.3 39.3
Group II
Iran.............-- 1948"63 306 38-6 18-8 12.5
Indigeeeecsonanssns 1948-62 3.1 26.0 14.3 11.5
PolanGseeeeoscansene 1948-63 3.0 -0.9 41.3 30.4
Argentina..ceoeeens 1948-63 2.8 2.7 23.5 18.6
Chileeeeeesennsnnns 1948-63 2.8 14.0 15.7 8.3
JapAN.ceecescsnones 1948-63 2.8 0.9 31.2 24.7
Spaineeesiesananeas 1948-61 2.7 3.1 36.9 31.0
COlombia.........-- 1948"‘62 2.6 11'5 4813 50-2
UARceeeeorssoccanns 1948-63 2.0 6.2 22.3 20.1
Pakistan.ciseveaees 1948-63 1.8 13.9 11.9 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.

Yugoslavia, Turkey, and Greece; rice in the Philippines and Taiwan; millet in Sudan; root
crops--mainly yams and cassava--in Venezuela; sugar caneinthe Philippines; vegetables
and fruits in Israel; coffee in Costa Rica and Brazil; and cotton and other fibers in Israel,
Sudan, Tanganyika, and Mexico,

These same kinds of crops are important to the economy of the slow-growth countries,
For example, maize is grown extensively in Argentina and Chile; wheat in Iran, Poland,
Argentina, Chile, Spain, and Egypt; rice in India; potatces and yams 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 measuredin value terms are grown in both tropical
and temperate climatic zones,
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Table 10.--Distribution, by crops, of changes in total crop output, 24 countries arrayed by compound annual rate
of increase in crop production, 1948-63

Annual Percentage distribution of the change in value of crop output by kind of crops
rate of
Country change Sorghum Fotatoes | Other Annual
in all Maize Wheat Rice cht:zzis and "ulses and root ?’zr;n: oilaeed
erops millete yams erops P orops
GroupI  |eeeeeeee- - - Percent--
Ierael.ceescescocanerns 9.7 -0.1 4.2 - 1.6 2.9 0.2 7.1 - -- 5.6
Sudan... e 8.0 0.7 0.7 - - 21.6 7.2 - .- - 29.1
Mexico,eisee 6.3 25.8 9.2 1.2 0.6 - 6.0 1.3 - 5.6 5.7
Cogta RlcA.e.evsvesseen 5.6 3.2 - 8.0 - -- 2.4 - - 6.8 -
Philippines....cocveeese 5.2 9.6 -- 28.8 -- -- 1.3 3.0 2.6 22.0 0.1
Tanganyika...coveeresses | 5.2 12.4 1.0 5.8 -- - - - - - 3,2
Yugoslavif....oeeeoones 5.1 31.8 27.0 -- 2.9 -- 2.2 12.0 - 3.4 1.0
Talwaneeeseeesseocssoas 4.5 0.7 2.2 47.8 -- 0.2 1.2 9.5 0.8 9.0 10.2
TULKEY . vovsveosoasrsons 4.5 . 29.6 0.3 16.0 -0.1 1.9 7.1 - 4.5 3.2
Venezuela..covvesessvens 4.5 ' -0.2 1.4 .- -- -2.1 12.8 4.5 16.7 5.9
Thoiland..eeersonsoness 4od 9.. - 20.1 -- -- 1.1 -- 8.8 6.4 6.9
Brazilesseevacenvneenes | 402 13.2 -0.9  *18.9 0.2 - 5.8 3.4 5.5 9.8 6.0
GreeClivscsvsovnsrvsnne 3.7 2.4 47.2 2.5 2.0 - 4.6 3.4 -- .- .-
Group 11
IraNeeeroescrerssosenss 3.6 - 25.7 7.0 4.9 -- 2.9 e - 4.9 7.8
IndiBeeeresversoacsnsas 3.1 4.0 14.0 32.5 0.9 5.4 7.7 -- -- 13.5 10.3
Poland.eeeenvovecnesnne 3.0 .- 12.4 -- 16.2 -- -0.5 38.5 - 12.7 5.9
Argenting.eiooieeevsres 2.8 17.3 6.9 0.9 1.7 0.7 «0.6 8.5 .- 8.0 13.3
Chilesseveevoeesenrnnns 2.8 14.7 36.5 1.2 10.3 - 6.9 33.4 -- - -3.2
2.8 0.3 0.7 52.5 -3.3 -0.6 3.5 4.0 -- 1.2 5.0
2.7 0.3 0.3 0.1 -= .- 0.1 0.3 -- - -
Colombi@,eeeeeeesvesves 2.6 3.2 2. 13.0 3.0 -- -1.1 6.2 -- 1.6 3.6
Nigeria,iceeiiveennanes 2.6 2.4 -- 2.4 - 12.7 2.5 13.7 9.4 0.2 19.5
VAR veviveovonnnensnnes 2.0 12.6 13.8 16.0 0.1 2.7 2.8 6.8 .- 9.7 4.8
Pakigtan..coveeveconsee 1.8 1.3 4.7 48.5 -0.3 0.2 -0.9 -- - 21.1 9.5
Percentage distribution of the change in value of crop output by kind of erops
Country Vegetableg | Olives, Coffee,
palms Hut tea Other Other
frﬁ??.s coconut » crops and’ Tobaceo | Rubber Cotton fibers crops Total
and copra cocoa
Group T = feeemccmece e - Percent -——
Israel.eecseesennees 62.1 0.7 -- -- -- - 16.1 - - 100.0
Sudan..sesees. 0.3 -- - - - - 40,4 - - 100.0
Mexicose..s. 7.9 3.6 - 8.7 1.5 - 22,1 0.8 -- 100.0
Costa RicB.vevioovernee 0.5 -- - 79.1 -- - - - - 100.0
Philippines..ccvvessense 11.3 9.7 -- 5.7 5.3 - -- 0.6 - 100.0
Targanylko.eoeesesveass - .- -- 14.6 0.4 -- 24.8 37.8 - 100.0
Yugoslavia.. 18.6 .- 0.4 - 1.5 - -- -0.8 -~ 100.0
Taiwan., 10.1 -~ .- 2.3 3.0 - 0.5 1.3 1.2 100.0
THeYe siiaiiieseennns 19.3 4.0 2.0 - 1.6 -- 10.6 -— - 100.0
JENCZUCLU. s us i rnornsnss 4.1 -1.3 - -7.2 4.6 -- tg.9 30.5 - 100.0
- 9.1 -- - 12.4 14.7 117 9.7 - 100.0
9.9 0.9 - 18.6 0.9 -- 6.3 1.4 0.1 100.0
1.1 5.0 - .- 13.4 .- 8.4 - - 100.0
22.0 0.4 0.9 0.8 -0.8 -- 23.5 -- .- 100.0
- 0.7 .- 2.1 1.2 0.2 4.8 2.7 - 100.0
Poland..eosesesesconoas 12,1 .- -- - 2.7 - - - -- 100.0
Argentina......ovveeene 38.3 -- .- -- 2.5 .- 1.6 -- 0.9 100.0
Chile.oiieranseenennns .- - - .- 0.2 - - - - 100.0
28.5 - - 3.0, 5.2 -- -- - .- 100.0
61.0 37.3 0.3 .- - .- 0.3 - - 100.0
Colombiaesesessenveeres 8.9 - - 40.7 1.4 - 17.2 0.2 .- 100.0
Nigeria...cooveevvnenns 3.5 0.2 0.7 21.8 0.4 6.9 3.7 .- -- 100.0
UAR: v vuevnnnsnnsanonsns 21.2 - - . - - 9.5 - -- 100.0
PakiBtln.cevesessensaas -- .- - - 3.7 - 10.3 1.9 - 100.0

1 Includes cottonaeed.
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Some crops which account for sizeable increases inagricultural production in rapid-
growth countries can also be adapted to and extensively grown in slow-growth countries.
Therefore, the differences between slow-growth and rapid-growth countrie i may lie less
in differences in the kind of crops they can grow than in differences in othe - factors, The
substantial progress made in such countries as Sudan, the Philippines, Taiwan, Mexico,
and Costa Rica indicates that careful consideration needs to be given to the role of public
action at national, state, and local levels inincreasing farm production incentives, freeing
the energies and powers of decision of farm people, and providing an infrastructure of
facilities and services, The aggressiveness and effectiveness with which countries com-
pete for a share of world markets must also be considered in this context.

Change in Crop Yields

Change in yields per unit of land is now the best available indicator of changes in
resource productivity for underdeveloped countries., Crop yields have increased since
1948 in all of the study countries. Generally, countries with above-average rates of
increase in value of total crop production have also had higher than average rates of
increase in crop yields (tables 9, 11, and 12), Leaders in yield increases include Israel,
Sudan, Mexico, Taiwan, Greece, Yugoslavia, and Thailand. Among the more rapid-growth
countries, only Brazil, Tanganyika, Venezuela, the Philippines, and Turkey have failed
to achieve substantial yield increases. These countries have brought considerable areas
of new land under cultivation, some of which may have been of low quality.

Table 1l.--Indices of crop output per unit of land, 26 study countries, 1948-63

(1957-59 = 100)*!

Area and country 1948 I 1949 | 1950 l 1951 I 1952| 1953| 1954 I 1955 l 1956| 1957| 1958 l 1959| 1960| 1961| 1962| 1963

latin America
Argenting......ceoeeieesness | 90 92 88 95 95 97 103 95 95 95 102 10, 101 107 113 111
Brazilececiveenens . |01 9 100 101 99 98 99 98 9. 100 99 101 103 107 106 NA
Chileieesrsosnonnnnsnsensss | 91 85 74 78 84 91 93 95 9 94 W0/ 91 92 99 96 104
ColombinZ...eieerevenranaens NA  NA NA  NA  NA  NA NA NA NA HNA NA NA NA HA NA NA
Costa Rica®.siviesssivaeesss | NA NA NA  NA  MA  NA  NA  NA  NA NA NA NA NA NA  NA NA
Mexico....... veesrssessessss | 76 83 80 Bl 81 B2 93 99 94 101 103 96 108 103 108 104
VENezUela, svvuevansnnsennsss | (3 (2} () () (D) 88 92 98 98 100 98 103 91 100 101 NA

AMrica
Higerifeeeeenesnssonrneres NA NA NA NA NA NA NA HA NA NA NA NA HA NA NA NA
Sudan®....e.... ceeseerserenn 58 66 71 78 98 80 97 104 ile 2 103 102 96 131 112 NA
Tanganyikoe. cooeveseenoonnes 62 67 70 71 61 71 7 98 97 95 102 103 104 104 106 105
TUNIELB . i ireeiin e reenns 82 169 169 95 147 133 102 108 94 94 105 102 8e 62 127 125
Europe
GreeCeeesvresesvscrrnsnsnnes 64 5 68 72 69 85 80 89 82 104 98 98 93 96 104 NA
POLANA . vt terrennrennonnes 80 82 92 79 84 86 92 89 99 100 99 101 110 127 11 125
Spain.iceiiiencaes seseennses 76 69 7% 97 93 77 97 90 91 97 98 105 94 100 NA NA

Yugoslaviaeeveevovesrinnsnns NA NA 56 84 52 84 69 81 68 104 80 116 109 92 97 109

Near East and So. Asia
UAR. iieeeveenvonsonsonsonoas 9 93 as 84 97 87 91 88 88 97 99 104 108 93 111 111
India.eerieeveoeenooonenenes | 104 9 93 88 88 89 97 99 95 99 9 106 102 114 112 109
IrBNeesecetevsesraranennnnas 68 89 96 79 88 92 93 0 92 99 100 102 98 103 99 107

NA 55 45 33 9 60 75 70 92 106 95 929 93 98 125 117

144 158 116 119 152 81 158 73 139 143 43 114 81 109 76 37

Pakistan....coeveeennnerense 97 100 96 99 95 96 99 9% 92 102 100 98 10z 108 110 108

TUrKeyoeeeooooveononcsssanns 92 79 96 112 114 119 69 99 92 103 100 97 103 9¢ 101 115

Far East
JOPANs s esseceavseenronnsnnne 88 83 84 82 88 76 82 101 92 96 99 105 109 108 114 110
Philippines...eoveeeveranses 90 T 97 106 107 108 115 108 102 100 102 98 106 103 112 114
ToiWaN coveeeiennrsassnsns 65 73 78 77 81 89 90 88 94 98 102 101 102 107 NA NA
Thailand.eesososeosasesessss 91 90 a8 92 93 100 84 99 108 98 103 99 118 117 116 NA

1 Changes result from combined influence of changes in crop patterns and in crop ylelds.

2 pye to severe deficiencies in data on land area, series on yield have not been canlculated.
3 Data incomplete or not available.

4 pata for 6 annual crops.
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Tdble 12.--Classification of countries by rates of increase in area of crops and crop
yields, 24 study countries, arrayed by 1948-63 rate of increase in crop production

Countries in upper Countries in lower
half of distribution half of distribution
Annual rate by increase in area by increase in area
of increase of crops and in-- of crops and in--
Country in crop
output Upper half lower half Upper half | Lower half
of increase | of increase of increase | of increase
in yields in yields in yields in yields
Percent

Israel.cecevesoncss 9.7 X
Sudan...eseersnsans 8.0 X
MexicOoieiveennunans 6.3 b
Philippines..vevsse 5.2 X
Tanganyika....c..0e. 5.2 X b4
Yugoslavia..eveesss 5.1 X
Taiwan. .o vesorenes 4.5
TUrKEY . e eeenrenans 4.5 X
Venezuela..iseeeasas 4.5 X
Thailand....eevevns bod b4
Brazil.icveeseesnnee 4.2 b¢
GreeCeeveiercersanes 3.7 X
Iran.ecescecesecnes 3.6 X
Indif.seseeesnanane 3.1 X
Poland....eevvvvans 3.0 X
Argenting.....eouuus 2.8 x
Chile.ieveerenennas 2.8 X
JaPAN. et vervoarans 2.8 X
Spain.eeeeieesacnns 2.7 X
Colombiflsees.vsaass 2.6 X
UAR.eienverinconens 2.0 X
Pakistan,...eeevese 1.8 x

Yield-Increasing Methods

It is not possible here to indicate quantitatively the resource basis of the observed
increases in output per unit of land, except in Greece, The most important methods of
effecting these increases have been shifts to irrigation farming and increased use of
fertilizers, pesticides, and improved seeds, Increases in land under irrigation have par-
ticularly accounted for Mexico's output gains; in Israel, all increases in farmed areas
consist of land brought under irrigation; and irrigation is similarly responsible for the
gains made by Sudan., Sudan and Israel are examples of countries where increases in
land area under cultivation and increases in yields commonly occur together. In these
areas, irrigation often increases output per unit of land by making multiple cropping
economically feasible, Moreover, placing land under irrigation is commonly associated
with increased 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 for Greece between 1950 and 1960 ascribe about 8 percent of the increases
in crop production to increases in land area and 92 percent to changes in output per unit
of land (table 13), Bringing land under irrigation was the most important factor in these

increases (33 percent),
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Table 13.--Estimated contribution of selected factors to the increase in crop production,
Greece, 1950-60

Factor Contribution Factor Contribution
Percent Percent
Landl. e eiiiieiiiiiieeinne, 7.6 Other .. viieeeenreennecnss 42.2
Irrigation®................ 33.1
Fertilizers3............... 17.1 o1 7: % I 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," Internatl. Jour. Agrarian Affairs, Oxford Univ.
Press, London, Jan. 1963. The land facti~ in irrigation (as a result of increasing amounts
of land under irrigation) was removed in the computation.

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

echnical improvements, such as better seed selection, crop rotation, use of pesti-
cides, etc.

In most of the study countries, yield increases on other than newly irrigated land
have apparently been achieved by adoption of simple, yield-increasing improvements
involving little if any additional cash expenditures. In most countries, increases in uses
of purchased inputs have been 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 re-
sponses for such inputs (see Chapter 5).

At early development stages, cheap sources of yield increases are probably avail-
able to farmers in most study countries. These cheaper sources include shifts to row
planting of cotton, maize, rice, and many crops now grown broadcast; better weed con-
trol; improvements in other tillage practices; and increased timeliness and care in crop
harvesting. Exploitation of such sources can increase the farmer's capacity to finance
more costly sonrces of output increases,

The supply of relatively cheap sources of yieldincreases can be appreciably expanded
through research. Variety improvements have been one of the cheaper new sources of
yield increases produced in the United States, Mexico, Japan, and some other countries
through research. Similar research is still in the infancy stage in most of the world's
underdeveloped countries,
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CHAPTER 3.--LAND AND OTHER NATURAL FEATURES

The productivity of land for agricultural uses is increasingly becoming a function of
advances in agricultural technology and of the greater capital and skills technology re-
quires. Thus far, scientific and engineering research has been heavily concentrated in a
few economically advanced countries such as the United States, Germany, and Japan, For
this reason, natural resource differences are important at early stages of development.
Differences in the natural resource bases of underdeveloped countries may account
significantly for differences in their agricultural output and short-run growth potentials,
This importance will likely decline as progress is made in agricultural technology.

Agricultural Land Area and Expansion Potentials

Soil surveys suitable for agricultural planning exist principally for economically
advanced nations. Among the study countries, soils have been mapped in detail on a country
basis only in Japan and Israel. They have been mapped for broader interpretations in
some provinces of Greece, Yugoslavia, Taiwan, the Philippines, Tunisia, Venezuela,
Colombia, Chile, Brazil, and Nigeria (Kellogg, 2).2 Knowledge of soil resources for
other study countries is extremely scanty.

Because of these limitations in knowledge of soils, World Soil Maps have been used
for rating the study countries according to their agricultural land expansion potentials
(table 14), These maps delineate broad soil groups on a country basis for 23 of the study
countries,

Estimates of the amount of potentially arable land in each country are based on the
world average potential for each soil group as shown in table 15; in the case of alluvial
soils, estimates are based on the assumption that 50 to 80 percent are potentially arable
(fig. 6). Such estimates obviously do not take account of intercountry differences in the
soil groups. Neither do they account for the cost of bringing new lands into arable farm
uses relative to their productivity, More importantly, they do not consider moisture
limitations. At best, therefore, such estimates must be taken as long-run expansion
potentials whose economic feasibility will depend upon growth in needs for food, initial
costs of bringing such lands into use, technological advances, and even prospects of
increasing output on land now in use,

Potentials for expansion of the arable land area in terms of area alone are relatively
large in Brazil, Colombia, Venezuela, Argentina, Tanganyika, Sudan, and Iran, If we dig-
regard immediate economic feasibility, these countries could expand their arable land
area by 75 percent or more, Economic feasibility of such expansion under present condi-
tions is probably very low incountriesas Iran and Sudan because of moisture limitations.
Both of these countries have sizeable areas where sufficient water could make the soils
productive. Some of the potentially arable land will require modern machinery, relatively
large amounts of fertilizers, drainage, and irrigation before it can be made highly
productive,

Potentials for expanding arable land area are lowest(under 25 percent) in the Philip-
pines, Japan, Taiwan, Tunisia, Poland, India, Israel, Yugoslavia, Greece, and Turkey.
Since 1948, Turkey has plowed up much of the land that should have been left for grazing.

Estimates of arable land expansion potentials range from 25 to 75 percent in Chile,
Mexico, Thailand, and Egypt. Water limitations make this estimate almost meaningless for

Egypt.
2 Underscored numbers in parentheses refer to {tems in the Bibliography, p. 122,
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Table 14.--Sz2lected statistics on land expansion potentials of study countries,

selected years

Arab%e | Tota1 Land A{Z‘;‘i’a Total lend
Country Year | expansion now in Country Year | expansion now In
pﬁgentials arable use potentials arable use
Rating?! Percent Rating ! Percent
Brazile.es.os | 1957 I 2 Japansssesess | 1960 v 16
Sudan.e.seses | 1954 I 3 Philippines.. | 1961 v 23
Tanganyika... | 1960 I 10 Taiwan.e.e... | 1960 v 22
Colombig..... | 1960 I 4 Tunisif.seees | 1957 Iv 38
Venezuela,... | 1960 I 3 Polandesseess | 1961 v 53
Argentina.... | 1957 I 11
IraNeceesssss | 1960 II 10 Indigeesessas | 1958 Iv 49
Israel..c.evss | 1961 v 20
UARseoesosess | 1961 ITI 3 Yugoslavia... | 1960 v 32
Thailand..... | 1960 11T 20 Greece.sssess | 1960 v 28
Chilessesesss | 1956 III 8 Turkey.eeeess | 1961 v 32
MexicOeeseses | 1950 III 10

! The ratings I, II, III, and IV indicate increases in land expansion over area now in
uge of more than 150 percent, 75-149 percent, 25-74 percent, and under 25 percent,

respectively.

Table 15.--Estimates of potentially arable land in the world, by soil groups

Percentage Area
Soil groups potentially | potentially
arable arable
Percent Mil. acres
1., Prairie eoils, degraded ChernoZemS.csseevsoesaeesenosnns 80.0 242
2. Chernozems and reddish chestnut...eveeeevscesvcecccannes 70.0 660
3. Dark gray and black solls of subtropics and tropiecs..... 50.0 618
4. Chestnut, brown, and reddish DroWN...seeseeceososseaases 30.0 892
5. Slerozems, deSert...veesesertsossvesnssesssosoacssnaesans .5 34
6. Podzols and weakly podzolized...eeeeseseocssrcosecasncose 10.0 320
7. Gray-brown podzZoliC...eesseiiresrecooccesossosossnsasesase 65.0 972
8. latosols, red-yellow POdZOliCS.eeeeeecocsccscocacssnnens 35.01 2,780
9. Red-yellow mediterranean...eeseesesscsacscscsasencocncse 15.0 41
10. Soils of mountainS.eeeeeeesssressssesrssocesssrsosonnanes ] 30
11, TUNArB.ceecesuecenesecnacsosrerasnanssssrasosssasssnsosse 0 0]

Source: Adapted from Kellogg (30).

Significantly, expansion in area of crops has been an important source of crop output

increases mainly in those countries witha large land expansion potential (tables 8 and 14),
However, land expansion potential must not be mistaken for agricultural output expansion
potentials, For example, Japan's agricultural output in 1960 was $961 per hectare of
arable land, compared with only $91 for India and $78 for Argentina, These comparisons
indicate much more fully than do land expansion potentials the magnitude of the agricul-
tural output expansion potentials in less-developed countries.
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Differences in Quality of Soil Resources

The worth of soils for agricultural uses canvary greatly among countries, depending
upon the country's fund of technological knowledge, and the conditions affecting supplies
and prices of other production factors and the demand for agricultural products, In terms
of their physical productivity when first plowed or while technology is still in a rudi-
mentary stage, the world's 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; siero-
zem soils; desert soils; chestnut soils; brown soils; and
reddish-brown soils,

Fairly favorable: Latosolic soils: red-yellow podzolic soils; red-yellow mediter-
ranean soils; podzols,

The '"most favorable' category includes the best soils found in temperate areas and
alluvial soils in both temperate and tropical climatic zones, ""Moderately favorable"
includes mediocre soils of temperate climates and some of the better soils of the tropics,
"Fairly favorable' includes the least responsive of tropical and temperate climate soils,

Countries with more than 65 percent of their potentially 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 75 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 generally rank lowest in

their arable land expansion potentials (tables 16 and 17), Argentina is an exception.

Table 16.--Ratings on quality of potentially arable land and potential for expansion,
21 study countries®

Quality of Arable land Qality of |Arable land
Country? potentially | expansion Country? potentially | expansion
arable land? | potential® arable land?| potential®
Rating Rating Rating Bating
GreeCliveveccsnan 1 v Sudan..ceeeeees 2 I
UAReevvssnavnnnes 1 I1I Iranc.eesseeses 2 II
Yugoslavi@esseaes 1 v Chile.vevevvess 2 III
Taiwan.eeeeoevoes 1 v
Poland.....co0vue 1 Iv Japan.eeseesees 3 v
Argentina........ 1 I Thailand....... 3 111
Turkey.eeeeoeeees 1 v Venezuela...... 3 I
Tanganyika..... 3 I
Mexicoiieeeennons 2 III Philippines.... 3 Iv
Tunisia,ceeseeees 2 Iv Brazll......... 3 I
India..eevecennes 2 v Colombid,sess.. 3 I
Israel.seeseneces 2 v

1 Ratings of 1, 2, and 3 indicate most favorable, moderately favorable, and least favor-
able, respectively.

2 Groupings are based on quality of potentially arable land.

3 From standpoint of adaptation of productive crop culture with current world knowledge
of agricultural techniques. e

4 See footnote 2, table 14.

29



Table 17.--Expansion and quality ratings of soil resources in representative countries

Country

Expansion
rating

Soil
quality

Reasons

Yugoslavia.

Tunisia....

Colambia...

Thailand...

UAR...---..

3

1l

Expansion: Yugoslavia's current arables land 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 pro-
duction or are suitable only for sparse grazing. Many
unsuitable soils currently are being used and erosion
is resulting. Quality: Of soils potentially arable
under good soil management practices, Yugoslavia has a
high proportion of very productive types. Black, loamy
chernozem soils, fertile brown forest soils, moderately
leached gray-brown podzolics, and drained alluvial
soils make up the bulk of the country's arable soils.

Expansion: As Tunisia is an arid country, water is the
foremost barrier to expansion of arable land. But, even
if all of Tunisia's known water resources were ex-
ploited, only a small addition would be made to cur-
rently 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 soils highly pro-
ductive. Alluvial soils and the deeper desert soils

are moderately productive in northern Tunisia where
rainfall is highest.

Expansion: Current arable land in Colombia is under 10
percent. Perhaps one-fifth of the country is poten-
tially arable. So, although agricultural production is
undesirable on over half of the land (primarily because
of steep, shallov mountain soils), a substantial oppor-
tunity for expansion remains. Quality: Most of Colum-
bia's potentially arable soils are latosols. These
soils have rarely supported a highly productive agri-
culture.

Expansion: About one-fifth of Thailand is currently
arable land, and about one-third of the country's land
seems potentially arable. Quality: Alluvial soils and
latosols each constitute 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 in-
fertile 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 3 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 arable
land must be based on assessment of water resources.
With large water reserves under the desert, perhaps an
additional 2 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.

30



In a developing world, technical knowledge and capital to invest in land development
activities crucially affect soil productivity. In some cases, drainage makes formerly
unusable soils highly productive. Deep plowing may turn previously unworkable clay
soils into high-yielding land. But usually, high productivity results from a combination
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 suit best the peculiarities of a
soil type,

Most of the fundamental research in soil sciences has been done in developed coun-
tries (Ignatieff, 28), These countries are nearly allin the temperate regions ' 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 vegetable
matter per hectare, However, these soils do not have a large reserve of fertility. Plants
of tropical forests thrive on the h:rat and humidity, but the soil has only a thin layer of
humus. Organic matter decomposes rapidly under tropical conditions; hence, new plants
are nourished by recently fallen plants. When forests are cleared, the humus layer may
completely disappear because of lack of new organic matter,

High temperatures and rainfall encourage loss of soil nutrients from the root zone,
Since the soil water is warm, it can hold large amounts of nutrients in solution. Heavy
and intense rainfall washes the nutrients in solution out 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
(Gourou, 23), Laterization becomes morwzacuteasthedry season lengthens; consequently,
it is progressively more common as one goes from the equator towards large desert
regions,?

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,

Tropical climate imposes yet another obstacle. As one moves toward desert regions,
rainfall becomes progressively more erratic, Moreover, the rainy season changes from
year to vear. More importantly, the distribution pattern is less predictable, and so com-
plicates soil management problerns. The first rains may be followed by a severe dry
period, or most of the season's rain may fall at the beginning, or alternatively at the end,
of the wet season,

Shifting agriculture was primitive man's approach to the vagaries of tropical soil
and climate; it has continued as a successful means of survival for hundreds of genera-
tions, The farmer 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 protection through the growing season and to hedge
against weather. Nonetheiess, fertility under shifting cultivation declines rapidly, and,
after about three seasons, the land is left fallow for 10 or 20 years to regain its fertility,
Thus, shifting agriculture keeps man only one step ahead of complete disaster. As popu-
lation increases, farmers are shortening 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 associated with tree and other perennial crops, such as coffee,
rubber, oil palm, bananas, and cocoa, Tree crops minimize soil exposure, and deep tree
roots utilize plant nutrients washed down from the surface.

Where water management is economic, wet rice culture appears to be successful in
the wet tropics in feeding dense populations, Although wet rice cultivation can solve the

3 According to USDA soil scientists, laterite may not be quite as hazardous as some believe, The cultivators of Kerala State in
Indla 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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problem of increasing densities of population, it merely forestalls a decline in labor pro-
ductivity. It can, however, absorb increased numbers of cultivators on a unit of cultivated
land (Geertz, 22, p. 32), An additional laborer in the paddy can perform an additional
painstaking practice which will produce enough for his own support.

The rice paddy is one important way of overcoming the limitations of tropical soils,
Flooded ricefields can annually produce enough carbohydrates witha minimum of manure;
also, they can be cultivated without fallow periods, risk of erosion, or exhaustion of the
soil (Gourou, 23, pp. 94-5). Other ways of using and improving tropical soils can probably
be developed through experimentation, Although these soils are inherently less productive
than temperate soils, the greatest barrier to increased agricultural productivity in the
tropics is lack of fundamental agricultural research.

Rapid increases in crop production in the 1948-£3 period tended to occur in countries
whicli expanded their cultivated acreage substantially (table 18), Yet the increase in area
of crops was aot closely related to the potential for arable land expansion.

Table 18.--Selected production factors related to land characteristics, 21 study countries

Annual rate Potential Quality Per capita i Change .
of change for arable of gross damestic n area o
Country i field crops,
n crog land arable product, 1948 to
output expansion land? 19604 19635
Group I Percent Rating2 Ratigg2 U.S. dollars Percent
Israelecececcsses 9.7 4 2 905 68.5
&ldm)IQll.'.‘lllt 8.0 1 2 66 49.9
MexXiCOieevsneonss 6.3 3 2 321 49,7
Philippines.sssss 5.2 4 3 113 66.9
Tanganyika..eses. 5.2 1 3 57 58.8
Yugoslavi@eeeaoos 5.1 4 1 179 6.8
Taiwunl.......... 4”5 4 1 9'7 11'7
TUrkeYessoosesses 4.5 4 1 254 62.0
Venezuela,.eseeoss 4.5 1 3 650 54.0
Thailand.cesecoes bodr 3 3 84 29.5
BrazillOOQOOODOOD 402 1 3 145 M.é
Greecleccecessess 3.7 4 1l 297 22.3
Group II
Iran..l..l....... 3.6 2 2 130 38.6
India.l..l...l.l. 3.1 4 2 70 26.0
Polandoooonc.onto 300 4 1 538 "009
Argentin.sessees 2.8 1 1 465 2.7
Chileesaesassansee 2.8 3 2 405 14.0
JapAN.eesesacanss 2.8 4 2 337 0.9
ColombiBiesseasene 2.6 1l 3 248 3.1
UAR'..'..OI..O... 2'0 3 1 155 11.5
mnisia.....l..'. 1.6 4 2 145 6.2

1 From Chapter 2.
2 Ratings are those shown in table 14.
3 From the standpoint of adoption of productive crop culture with current world knowl-
ed%e of agricultural techniques. Data are from table 16.
From table 67.
5 From table 9, Chapter 2.



Recent agricultural development patterns in the study countries indicate the possi-
bility 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 available 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 arrange-
ments, and other institutional factors,

Climate

Tropical climates favor insect multiplication (Gourou, 23), Fairly constant tempera-
tures and high humidity throughout the year make insect control far more serious in the
tropic than in temperate climates where low winter temperatures helpkeep insects in check,
Likewise, warm humid climates encourage the multiplication of micro-organisms,
Perishability, another severe problem in the tropics, is one of the major hindrances to
the development of commercial horticulture and animal production. The one advantage of
tropical climate lies in the possibility of multiple cropping where water is availahle.

Water Resources

Irrigation has long been the basis of agricultural development in arid regions, In
many other countries, it compensates for poorly distributed rain during the growing
season,

Knowledge of the amount of currently irrigated land is quite imprecise (Garnier, 21),
What passes for irrigation in one country is not treated as irrigation in others, For
example, in some countries rain-fed rice paddies and cropland watered by annual flcods
are considered irrigated, It is also difficult to obtain satisfactory statistics for any given
level of irrigation, 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,

Irrigation data for various countries for around 1955 are indicated in table 19 and
for 1960 in table 20, Because of changes in definition of irrigated land, however, data for
the two time periods are not highly comparable,

In Egypt, virtually all cultivated land is irrigated because the country lacks sig-
nificant rainfall. Irrigated land is a small proportion of cultivated land in other arid
countries where there is enough rainfall during at least part of the year. Furthermore,
few arid countries have a potential source of irrigation that approaches the Nile, Often,
arid countries find that the most efficient use of meager water resources is to save the
water for livestock and let the livestock gruze 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 does not depend wholly on its
climate. Egypt would be essentially uninhabitable without irrigation, but as already noted,
other arid countries are able to provide food and fiber without it, In fact, irrigation tends
to be most important in countries with moist climates where, presumably, rainfall is
adequate for most crops., Rice growing is common to most countries where irrigation is
utilized extensively. Much rice is grown in rain-fed paddies; such paddies are usually
considered as irrigated. Higher yields result when water control is more precise as
when it is transferréd from a natural source to agricultural land by irrigation.

Table 20 shows maximum potential for irrigation in a few of the study countries.
Significantly, countries which have some idea of their water resources are the most
developed. Few underdeveloped countries have conducted surveys which indicate their
irrigation polential, Furthermore, few countries have begun to approach utilization of all
their available water resources. One exception is Israel, which may be using essentially
all its available water by 1970,
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Table 19.--Extent of irrigated land in 23 study countries, cireca 1955

Ratio of Ratio of
Area irrigated Area irrigated _

Country irrigated® | to culti- Country irrigated* | to culti-

vated land vated land

1,000 acres Percent 1,000 acres Percent
IBI‘&el.--.....- 110 1102 Iran.-.----..c 5,000 -
SudaNeeesossosne 1,523 20.7 Irdifcecescces 59,057 19.9
MexiCOeeeerccas 5,330 9.2 Argentina.e... 2,500 3.3
Philippines.... 1,450 14.8 Chilecsesaness 3,212 20.4
Tanganyikao LN Riiad A Japan. asseeser 9’430 75.6
Yugoslavia..... 153 0.8 Spaineecsesess 863 3.8
Taiwan.eeceeess 1,337 6l.8 Colombideeess. 208 3.5
mrkey'.....l.. 217 0.5 UARI..'.I‘I... 7’000 100.0
Venezuela..co.. 77 1.0 Pakistane..... 21,310 47.4
Thailand..eeees 2,184 16.3 Tunisi@.ceeess 124 1.3
Brazileeecesees 346 0.1 Jordan.ssseass 72 --

GreecCeesscvssce 474 5.9

1 1and in which 2 irrigated crops are raised per year are counted twice.
Source: International Commission on Irrigation and Drainage, Irrigation in the World,

New Delhi, 1955.

Table 20.--Irrigated land in 18 study countries, 1960, and planned increases and
potential for irrigation

Estimated
Ratio of Planned irrigated
Irrigated irrigated to increases in | potential as
Country Year land® cultivated irrigated percentage of
land land cultivated
land

1,000 acres Percent 1,000 acres Percent
Israelecessecess 1960 334 31.1 - 54.0
&ld&n...-..-.... 1963 2,000 hadad 200 -
Mexicoeeeoveenss 1964 10, 600 - 3,000 -
Costa Rica......|(recent) 37 5.3 - -
Yugoslavia...... 1960 297 1.4 -- 35.9
Venezuel&. seceace 1963 642 5.0 bkt -
Brazileseeecosse 1963 865 1.8 -- -
GreeCeo ee s smee 1960 899 10.3 badad 3203
Indig.eecercnnes 1959 58,000 20 35,000 44.0
Poland..-....... 1961 514 1.3 - 14.5
Argentina....... 1963 2,772 3.7 -- --
Chile...-....... 1963 3’370 24.7 1’200 -
Jap&n....a...... 1960 8,500 57'0 - -
Spainesecscecsss 1960 4y 524 8.6 - 21.2
Colombi@eesseess 1963 544 4.3 - -
UARseveseseaesss |(recent) 7,000 100 2 2,000 --
Pakistan..eeeess 1963 27,400 37.7 - -
Tunisif..ecesens 1962 151 - - (3)

1 Land with irrigated crops. Milti-cropped land counted only once.
2 From Nile only.
3 Maximum potential estimated at 140,000 acres.

Source: Elco Greenfields, "Water Has a Key Role," Farmer's World, The Yearbook of
Agriculture, 1964, Washington, D. C.
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CHAPTER 4.--LAND TENURE AND SIZE OF HOLDINGS

The relationships among people which determine their rights to the occupancy and
use of land are exceedingly important in societies where land represents the main occu-
pation of the population, Power to control its use is also power to control the lives of the
people who must use it, Itis nomere coincidence, therefore, that during most of recorded
history land tenure systems have been intimately linked to political power structures and
social class lines,

The land tenure system defines social class relations more fully than does any other
institution in most of the world's agrarian countries; it controls or at least limits the
power of choice and action of individuals and families; it is the chief means of rationing
economic opportunity; and it determines the interpersonal distribution of production and
income, and the extent to which general economic incentives become meaningful to the
farm people, #

For many, the vast importance of tenure relations for the agricultural development
of underdeveloped countries has probably been obscured by observation of recent agri-
cultural progress in the United States under each of several kinds of tenure. The United
States, however, is an economically advanced country, and land is no longer its main
source of economic opportunity. With this decline have come significant changes in the
role of land in the Nation's socialand political life, Increasingly, the relationship between
tenants and their landlords has become one between businessmen who are near equals
in their economic, social, and political influence. Increasing alternatives outside of
agriculture have increased the bargaining power of tenants; given them large freedom of
choice; insured them earnings that are reasonably commensurate with their contributions
to output; and helped to insure price incentives which fully reflect prices as expressed
in general markets,

Land tenure patterns vary roth among and within the study countries. In some coun-
tries, the dominant tenure system is one of nearly unlimited private ownership of land,
with owners relatively free to use, rent out, or sell their land, In a few countries, land
is held mainly under communal ownership, These patterns are deeply rooted in tradition
and custom, and have been devised to meet needs of a traditional subsistence economy.
Individual users have no alienable rights and only limited rights of a long-term nature.
In still other cases, landownership is vested in the state, Among countries permitting
private ownership of land, some have a wide distribution of ownership and others have
large concentrations of landownership.

Comparative data now available on tenure patterns in the study countries, however,
are limited mainly to those on number of holdings and associated land area by tenure.
These patterns are categorized as "'owner-operated," ''fixed-rent," ''crop share renter,"
and "'other forms of tenure" (tables 21 and 22), What each of these categories means in
terms of tenurial rights varies greatly among countries. In some, ownership rights are
fairly comparable to those held by fee-simple owners in the United States. In others,
ownership is limited with respect to size of land holdings and alienation rights. In some
countries, owners may be but "tenants of the king,' paying an exorbitant share of their
output in taxes., Tenants may have rights closely approximating those of the owners, or
they may be little more than serfs, The latter condition has been most prevalent in coun-
tries with large concentrations of landownership, where sometimesa single landlord owns
the Jands occupied and used by hundreds of villages. In such situations, the landlord has a
monopoly over land resources and near absolute power over the lives of his tenants,

"'For a fuller and more penetrating analysis of the interrelations between land tenure and soclal and political power structures,
ses Parsons, Kenneth H,, "'Agrarian Reform Policy as a Field of Research,'* Agrarian Reform and Economic Growth in Developing
Countries, U,S, Dept, Agr., Econ, Res, Serv,, Mar, 1962,
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Table 21.--Percentage distributlion of number of holdings by tenure, 16 study countries,
selected years

Percentage distribution of number of holdings
by tenure (excluding mixed holdings)-- Annual compound
Year rate of change
Country Owner- Rented . Other ) in total crop
orms o output, 1948-63
operated rpéﬁd Bg:gg Total tenure put,

-------------------------------- Percente-=-mveecccccncccannccccncccccnaa
Israel..eeeevsess | 1950 42 4 1 5 53 9.7
mﬁco"t..'.'." 1950n 68 2 1 3 29 6.3
Costa Rica....... {1950 91 2 2 5 4 5.6
Philippines...... | 1948 58 1 29 142 - 5.2
TaiWaN.esesssoees | 1962 65 - - 14 22 4.5
Venezuela........ | 1950 42 15 6 21 37 4.5
Thalland...cees.. | 1950 83 - - 17 1 b4
Brazil........-.. 1950 - - - 9 10 4-2
Greecel.l....l.l. 1950 96 2 1 3 1 3.7
Irml.'..'...l..l 1960 34 12 44 56 10 3.6
Chile............ 1955 - - - - indd 2.8
Japa.n.-ooaaa.--n.po 1950 92 - bkt 7 1 2-8

1960 75 -- - 3 22 -—-
Argentina........ [1952 41 -- -- 23 36 2.8
UAR-...-..-.-..-. 1950 76 - - 24‘ - 200
Pakistan...cees.. [1960 54 - - 17 29 1.8
JOI‘d&n.........-. 1953 95 - bkl 5 - 109

1 Fixed rent and crop share do not add up to the total because of other ways of renting.
2 part owner.

Source: Land Temure: World Agricultural Structure, Study No. 2, FAO, Rome, 1961, and
other data provided by FAO.

Large concentrations of landownership are typical in many less-developed areas of
Latin America, the Middle East, and Asia, where the tenure system has become deeply
involved in economic, political, and social inequality, These are areas in which tenure
- problems are creating strong pressurcc for land reform. Such pressures helped to set
off the Mexican revolution 50 years ago; this was essentially a peasant revolt in a pre-
dominantly subsistence economy which paved the way for the establishment of a repre-
sentative government and recent high rates of economic growth, The ejido form of tenure
of the revolutionary era has been supplemented by privately owned, medium-sized farms
in irrigated areas, In Egypt, the aim of the recent land reform has been to limit the
relatively few persons who had great economic power prior to 1952,

The importance of land reform has been widely recognized since the end of World War
II, Several of the study countries have givenprominence to land reform measures in their
development programs, Some haveachieved striking progress in this field, notably Taiwan,
Egypt, and Iran,

The difficulty of establishing a definitive statistical rrelationship between tenure pat-
terns and recent agricultural progress is complicated further by the heterogeneity of the
study countries with respect to other variables influencing output. Most of those countries
in which a large percentage of the landholders were owner-operators had average or
above average increases inagricultural output, These include Costa Rica, Japan, Thailand,
Greece, and Mexico, where two-thirds or more of the landholders were classified as
owner-operators, Exceptions include Jordan and the United Arab Republic,
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Table 22.--Percentage distribution of holding area by tenure, 13 countries,
selected years?!

Percentage of holding area by tenure
Rerted Annual compound
nie rate of change
Gountry Year | Owner Other forms | in total cffoli
operated | Fixed | Crop of tenure output, 1948-63
rent share Total ’
---------------- Percent -« = « = « « = = - v 0o o 0oL

Israel........... | 1950 19 42 3 45 36 9.7
Costa Rica.......| 1950 96 NA NA 2 2 5.6
Tanganyika....... | 1961 84 NA NA 3 13 5.2
Venezuela........ | 1950 83 4 2 6 11 4.5
Thailand......... | 1950 90 NA NA 10 -- 4ob
Brazil........... | 1950 89 NA NA 11 -- 4.2
Greece....ee.eu.e. | 1950 89 5 2 7 4 3.7
Iran...oeeveeesse | 1960 26 7 55 62 12 3.6
Chile.eeovuosesas | 1955 70 NA NA 23 7 2.8
Japan.....eeee... | 1960 82 NA NA 1 17 2.8
Colombia......... | 1960 75 NA NA 9 16 2.6
UAR.eoeuvuenenass | 1950 69 NA NA 31 -- 2.0
Pakistan......... | 1960 47 NA NA 24 29 1.8

1 pata not available for Sudan, Mexico, the Philippines, Yugoslavia, Taiwan, Turkey,
India, Poland, Argentina, Spain, Nigeria, Tunisia, and Jordan.

Source: Same as table 21.

In the United Arab Republic, the possibly salutary effect of recent land tenure reforms
upon agricultural production may have beenobscured by increasing pressure of population
on land. In Jordan, there appears to have been a discrepancy between the legal and eco-
nomic concepts of owners because of the reallotment of land every few years under that
country's Musha tenure system,

Iran, Argentina, Israel, and Pakistan have relatively high percentages of tenancy. In
Israel, rented land is mostly state owned, It was initially rented to immigrants and others
on leases of 5 years' duration, pending the granting of leases with heritable rights, Land
tenure reform in Iran has been officially recognized by Iranian leaders as one of the
major requirements for its entry into the ranks of rapidly developing nations,

Innumerable systems of land tenure are known to exist in Nigeria and Tanganyika,
Most commonly, however, land is held by a group of people, usually a tribe, It belongs
not only to 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 established by investing labor in the land, The labor invest-
ment right applies especially to planted tree crops., Economic trees growing wild usually
belong to the community as a whole, and their fruit to anyone willing to harvest it,

Individuals have the right to use the land but not to sell it or the appurtenances which
they have developed, Generally, these restrictions on alienation limit both mobility and
incentives to invest in land improvements,

Data comparing farms by tenure within countries are available for a few uf the study
countries--mainly Iran, the Philippines, and India, In Iran in 1960, crop yields per
hectare were generally higher on land rented ona fixed rent basis and on owner-operated
units than on land rented for a share of the product (table 23),
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Table 23.--Iran: Crop yield per hectare of harvested area, by types of tenure, 1960

On lands rented on lands On lands rented
Crop from others for owned b from others
a share of holderg based on fixed
produce rent
- o " =0 - o > - - " o - 5_‘: --------------------------
Wheat tot8l.sveeeirecrenreivnncns 735 883 931
Irrigated
Winter.s.eoieeeeeenecoecaanees 1,169 1,321 1,336
13303 o X 1 713 1,017 1,029
Unirrigated
Winter.v.soeieenrennosoononas 521 612 813
1573 oo 1 11 336 462 240
Barley total.vevesesoerassecnsons 680 798 1,244
Irrigated
Winter...ccieenieeeerennnnnans 1,155 1,264 1,660
SPriNge.eiereeeceanronsoscnes 802 974 1,943
Unirrigated
Winter.scusreveesocscerarenans 687 729 1,156
SPrIng..eieeencensesvosnnenee 326 409 339
2 T P 2,164 2,325 2,281
Legumes
Irrigated.ssvvescrcocensnansans 507 786 2,158
Unirrigated...ccceeeennecronnces 363 513 1,051
Cotton
Irrigated..ccvvvevensenrosnsans 1,007 1,302 1,744
Unirrigated..ceeeeesevensnnnans 1,002 1,095 920

Source: First National Census of Agriculture, Iran (Oct. 1960), National Summary Report,
Dept. of Public Statis.

In the Fhilippines, total farm receipts in 1954-55 per hectare were about 60 percent
more on tenant farms than on owner-operated farms (table 24). However, the value of
land per hectare is much larger on tenant farms than on owner-operated farms. This
suggests that tenant-operated land was generally more fertile (table 25). In value of out-
put per 100 pesos value of land, owner and part-owner farms compare favorably with
tenant farms., The main crop on tenant farms is paddy, which requires rmuch labor, The
fact that tenants have a larger proportion of lowland paddy also indicates more double-
cropping on tenant farms. On the other hand, land in coconut plantations, pastures, and
meadows is more often worked by owners (table 26),

In India, farm management surveys in a few areas provide information on the inten-
sity of land use and output by tenure system, In one of these areas, the West Godavari
district of Andhra Predesh, the intensity of cropping is considerably higher on fully
owned holdings than on rented land (table 27), Also, output per acre of irrigated paddy on
fully owned holdings is much higher than on partially owned holdings (table 28), There
is not much difference between fully owned and fully rented holdings.

It is difficult to make reliable generalizations from the above observations because
of lack of information on differences between the tenure classes in other factors also
associated with output and yields, The more favorable showing of tenant farms in some of
the above comparisons probably reflects little more than the tendency for plantation
types of agriculture, where tenancy is high, to be coacentrated on the most fertile lands,
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Table 24.--Value of farm production by types of tenure, Philippines, 19%4-55%

Per farm household Per hectare of--
Item Owner Part- Tenant Ovner Part- Tenant
farms owner farms farms owner farms
-------------------------- PEBOS==~-cmrecmmccmcce e nanaa
Crops 801G, seesscesossconosen 374 356 206 129.0 118.7 85.8
Value of crops to landlord... -- 293 426 -- 97.7 177.5
Iivestock and products sold.. 87 65 38 30.0 21.7 15.8
Value of crops and livestock
used at home.veeereeeeonsen 299 310 285 103.1 103.3 118.8
Value of shares for services. 95 146 178 32.8 48.7 74.2
Totaliieneereernenocnnsns 855 1,170 1,133 294.8 390.0 472.1

1 Average hectares per farm were 2.9 for owners, 3.0 for part-owners, 2.4 for tenants,
and 2.6 for all tenure classes combined.

Source: Farm Management, land Use and Tenancy in the Philippines. Central Expt. Sta.
Bul. No. 1, Univ. Philippines, Aug. 1957, p. 70.

Teble 25.--Value of land per hectare and farm receipts per 100 pesos of land value,
Philippines, 1954-55

Tenure Value of land Farm receipts per
per hectare 100 pesos of land
---------------- PeBOB-~=mmmmecaccaaaaa
Oﬂner-operated farm..................-..-........ 1,633 56
Part-owner farm.....voeeeeeieeencecesronssonnnnes 2,235 57
Tenant farmMe.eeseseesnosasesescoannnnnsnnosccaess 2,767 58

Source: Same as table 24.

Table 26.--Percentage distribution of type of land, by tenure, Philippines, 1954-55

Land type A1l operators Owner Part-owner Tenant
------------------------- Percent-eceecccccccnccacannanas

Iowland rice field...evvesnssns 56 36 44 67
Upland rice field...eeesvennses 11 10 8 13
Coconut plantation.....ceoeeese 10 14 17 7
Orchard land..seeeesoeccnsasess 4 4 8 2
Other fieldS....ceeegosevsanssa 13 18 16 10
Woods, pastures, and wasteland. 4 14 4 1
FB.I'mS'te&d...................... 9 4 3 -
Totalieseosneenenoenrnsnane 100 100 100 100
Number of farms in the sample.. 5,344 1,103 880 3,361

Source: Same as table 24.
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Table 27.--Operated area, cropped area, and intensity of cropping, by type of
tenure, West Godavari District, India, 1957-58

Tenure Operated area Cropped area Intensity of
per holding per holding cropping
Paddy zone Acres Acres Ratio
Fully owned..oeoveens 5.45 8.81 1.62
Partially owned...... 8.45 12.50 1.48
Fully rented......... 3.42 4.27 1.25

Source: "Studies in Economics of Farm Management in West Godavari District,
Andhra Predesh, Report for the Year 1957-58,'" Andhra Univ. Walfair (p. 77).

Table 28.--Value of output per acre (of cropped area)
according to type of tenure, West Godavari District,
India, 1957-58

Tenure Value of output
First-season crop Rupees
Fully owned holdingS.eeeesssosecesces 331.80
Partially owned.eessesecosesscesasons 280.03
mlly rentedl.ICl..ll..'...l..lll"l’ 328'29

Second-season crop

mllyowned 080 SO QO RNOENOIPONOIOIEDNBSOEDNINDODS 286'02
Partially owned...coeesvossoossooccns 211.39
Fully rented.seveessoccrcscscnsscsoens NA

Source: Same as table 27.

Relation of Size of Holdings or Farms to Output and Progress

Minute subdivision of operating units is a major obstacle to increasing output in
several countries, Subdivision and fragmentation of holdings can prevail under any form
of land tenure, but are most frequent incertain overpopulated areas cultivated by peasant
owners where the rules of succession demand divisionof land. Islamic and Buddhist, and,
to some extent, Hindu laws, demand division of land between the heirs of the deceased
owner,

Relatively little is known about the effects of farm size on agricultural productivity,
and even less about the econornies of farm size in the developing countries., However, data
are available for several countries which indicate how crop production per unit of culti-
vated area varied among farms of different sizes as measured in land area. In addition,
a few farm management studies have treated size of farm as a variable,

In densely populated areas where labor has little or no opportunity cost, returns per
acre above cash costs for purchased capital goods and services are an appropriate cri-
terion for measuring the relative efficiency of different sizes of farms,

Much available evidence indicates that small family farms have higher gross output
per acre than do large farms, For example, ina study of factors affecting the relative
success of cooperative and family farms in the Punjab of India, Dr, Harbans Singh Mann
found that production per acre generally was higher on small family-size farms than on
the large cooperative farms (table 29), In the few instances where yields were higher on
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Teble 29.--Value of output per acre on cooperative and family farms in 10 areas , Punjab,
India, 1953-54

Value of output on-- Value of output on--
Area Area
Family farms | Cooperative farms Family farms | Cooperative farms

Rupees Rupees Rupees Rupees
leceoess 270 190 Gervienne 155 158
2iieanns 185 249 Teveenns 258 219
3eveeees 158 137 Biviveans 108 152
AN 1e0 145 Devnns 154 103
Sievnnes 188 167 10..... .o 162 187

Source: Mann, Harbans Singh, Cooperative Farming and Family Farming in the Punjab: A
Comparative Study. Fh.D. Thesis, Ohic State Univ., 1962.

the cooperative farms, it was because the cooperative farms had obtained capital for con-
struction of superior irrigation facilities. Government creditand subsidies made available
to cooperative farms for purchasing tractors and constructing tube wells were important
incentives for establishing these farms, However, only three of the ten cooperative farms
continued for more than afewyears. Landowners decided that production and income from
their land would be greater ifthey farmed it themselves or leased it to operators of small
family-size farm units,

Results of studies made by Farm Management Research Centers in India indicate
that gross output per acre averages higher on small farms than on large, privately
operated farms, as shown below (Long, 31),

Gross output per

Farm-size groups acre in rupees

Smallest 219
Second smallest 188
Second largest 170
Largest 159

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 conditions the ratio of output to total input shows no consistent
relation tothe size of farm,Inrespectto the ratio of output to paid input the small
farm turns out tobe more productive than the large farm, and in respect to output
per acre the small farms appear to be even more productive (32).

Data from the 1960 Census for Iran again indicate that crop yields average higher
on small farms than on large farms, although yields do not decline continuously as farms
become larger (table 30), However, much more labor is used per unit of cultivated area
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 indicate that factor proportions differ greatly among farms. They suggest that
redistribution of labor on farms--so that land of the same quality is used equally--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 (5). But it is per-
haps most significant that it shows larger incomes on the larger farms which accrue
because of a more effective use of available labor. The number of trees tapped per hour
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Table 30.--Production per hectare of selected crops, and farm workers per hectare, by size
of farm, Iran

Wheat and barley Cotton Farm
S%ze of fa§m Rice workers

hectares Not Not per
irrigated Irrigated irrigated Irrigated hectare
------------------------ Kilograms -------c-wewe-ccuem-ce==  Number

Under .5¢e0va00es 782 2,215 904 1,792 2,609 5.45
15 to 1...00'0"! 607 1’720 . 84'7 1’360 2,108 ZOM
110 2erecerecsns 553 1,399 855 1,014 2,309 1.22
210 3.ccevcnceen 442 1,259 791 1,113 2,274 .73
310 Adescrcessoee 500 1,251 769 1,222 2,218 .50
b t0 Beceverecans 517 1,202 799 902 2,092 .38
5 10 6ecocencnnns 459 1,150 731 1,040 2,033 24
510 10.eseeesvee 438 1,123 944 1,291 1,965 .13
20 t0 50cccsscnes 432 1,134 976 1,098 1,564 .07
50 to 100ccesvese 452 926 1,026 694 1,453 04
100 to 500.c0s0e 945 997 2,063 1,846 2,580 .01
500 and over..... 684 1,217 1,485 647 2,432 -
All sizeseeve.. 489 1,176 957 1,132 2,157 34

Source: 1960 Census, Iran.

increases from 56 on the small to 108 on the large farms, This would appear consistent
with ‘the assumption that considerable farm labor is underutilized in the less-developed

countries,

Farm-size conditions in Japan are of special interest because of the large increases
this country has achieved in agricultural productivity during the last 50 years, Numbers
of farms in different size categories as measured by land area have not changed much
since 1910, Most farms are as small as they have been for decades. In 1960, only about
2 percent of the farms were larger than 12,5 acres.

Crop yields in Japanare somewhathigher onthe larger than smaller farms (table 31),
But the multiple cropping ratio is larger for small farms, indicating that cropland is
used more intensely on smaller units, Total receipts per unit of cultivated area are slightly
smaller on farms with more than 2 cho (about 5 acres) than on smaller farms. This fact
again shows that land on small farms is used more intensively. Small farms use much
more labor per unit of cultivated area than do larger farms, but fertilizer inputs in-
crease with size of farm.

Japanese experts show that while rice yields are not at present higher on the larger
farms, the reverse was true during the 1930's (Ogura, 42). This apparently reflects the
increasing influence on yields of fertilizers, pesticides, and other purchased inputs which
are used in somewhat larger amounts 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 distribution of number and land area of farm holdings by size are shown in
tables 32 and 33 for the study countries arrayed by their 1948-63 rate of increase in crop
output, Other factors than size distribution of holdings bear so heavily upon agricultural
output that it is difficult to establish a definitive relationship between size distribution of
holdings and agricultural output,

It is interesting to observe that Japan, with relatively small farms, has a record of
long-sustained progress in increasing agricultural output, while Argentina has made very
little agricultural progress during the last two decades within a framework of relatively
large farms.
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Table 31.--Crop yields, value of inputs, and total receiptis per unit of cultlvated area,

Japan

Size of farm (per cho)?

Iten less than | .3to |.5t0 |1.0to | 1.5to | 2.0 and
.3 5 1.0 1.5 2.0 over
Cro elds === |ewesscecccccaccccccaeeee- Kilogram -----c-cmcmcnccmcacncnaaaa
Paddy field I‘ice-- * e 0000000 427 422 432 453 456 483
Upland rice.cescescscoscans 220 182 195 208 224 224
BAT1EY . eeessarsocrssocosnns 319 300 306 332 327 340
w}leat..'..l'.0.0lOl""".' 256 254 263 273 272 268
soybeans.l'0...00..0'0..‘0! 121 126 125 128 128 132
Sweet potatoeS..ieee.eseses| 1,455 1,512 1,717 1,829 2,181 2,156
Potatoes..ll..‘.l..l”'.ll' 1’193 1’088 1’171 1’252 1’3]5 1’374
Inputs e 1,000 yeneeecammomace e eae
LADOT e s easveocsonssonnonsos 27.0 25.2 24.0 20.3 1.6 13.4
Fertilizer!'Dtl.'cl'l...ll' 2.7 208 2.9 3.1 3.1 2.9
Total receiptSeeeececcccssns 38.8 38.5 40.6 40.9 38.9 36.6
------------------------- Number--ccccmmamaman= ——— -
Multiple cropping ratio?... 1.52 1.49 1.47 1.44 1.39 1.27

1 One cho is slightly more than one hectare.
2 Ratio of cultivated area to planted area.

Source; Farm Household Survey, 1960, Japan.

Table 32.--Percentage distribution of total number of holdings, by eize groups of holdings, 21 countries, selected years

Hectares
Country Year Under O.5and {1 and |2 ond [ 3 and |4 and |5 and | 10 and | 20 and | 50 and | 100 and | 200 and 500 and
0.5 under | under | under | under |under |under | under | under under under under N
: 1 2 3 4 5 10 20 50 100 200 spu | weove
i S R e e L L L PP P,
1950 3 .- .- 1 1
1950 6 2 2 3
.ee | 1950 20 7 3 2
Philtippines........ 1948 2
Tanganyika...oses.s 0 R T S Y Gboirranns
Yugoslavia...eseene 1951 2 1
Taiwan...oeeeeeenes 1949 1 26 20 26 13 sieeesl0iieer Al iiiiisesesrseneseseretrescsectcesrocsrans
Turkey 1952\ ... 18 ieiiens coruennnenns bhosisiineranes 22 10 4 2
Venezuela 1950 | iiiraeiniaans 5hssneasrannnsionsenns savees 30,4040 8 IR k U 2
Thailand 1950 | 150 iiecs vanisencenns 55 eerinnnanes 21 9
Brazil 1950 1 2eiiniine reneraeaens P L7 23 11 6 5 4
Greece 1929 |, 3Teiiieees cerennneeans 49eiiiiiniansns 10 3 1
Iran..... 1960 17 10 14 11 8 6.. 18 12 4
Indin 1954 ..., 39 iiieies vrnieeienas 45eriiriinaians 10 4 2
Foland 1960 10 ‘23000, 12 ... 18.000euss 26 10 1
Argentina Bz 15:eeneissanens 11 &) 14 17 12 9 9
Japan, . 1960 54 30 26 5 2 1 1 1 1
Spain.. 1962 17 11 14 10 7 5 15 10 7 2 1 1
Colombia 1954 | ..., 18 isevees sovesavunsan b 16 11 9 4 2 2 1
UAResvesnnennsnnnns 1950 |..... 53ciierens vavesevnnons D 5 2 1
JordaNeeeersrrsans 1953 | eveennernncncnaansessesesne A7 evennnencans 23 17 10 2 ) S

Source: Number and
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Table 33.--Percentage distribution of total area of holdings, by size groups of holdings, 19

countries, selected years

Countyry

Year

Hectares

Under
0.5 1

Under
5 10

Under
20

Under

Under
100

Under
200

Under
500

500 and
above

Israel.........
MexicOeeeeeness
Costa Rica.....
Philippines....
Tanganyika.....
Yugoslavia.....
Turkey.ceeeee..

Venezuela......
Thailand.......
Brazil........ .
GreecCeeceecscssns
Iran..ceoececees
Indigd.eceecncess
Poland..ceceees

Argentina......
Japan......... .
Columbia.......

Jordan...eseese.

1952
1960
1954
1950
1953

Percent

..... N LI 7
e -
ceceesesteasscrsasssssravssctcee Lessscvsconcans 3
s N 1 18

ceseccesssecsesaasesscsssesescessssecesssssssesd

T

eseceesecacens

B T . J Y

eeccesesssseseitciinnnecnnnn

D A Iy

22
20

Setrescssscecssesctusatoenesssctreccenrenssonaeann 1
B . 1 5

1 11

eeeeeSecennnnas

1 ceseseBereiane cvveenveee2Tieiiennnnas

L R R N I I R I I I R

9 21

3 4

esesecsescsess35eciininnccnnan

34 12

4

5

5 21

3 7

e 4

ceeeeDiciennnen

seesesesseeese30iecereccennans

10

cescenccsssccsssscsssscssscssssllecececcnnncans 14

2
2
12
3

5
3
10
3

L R R R N R N N I I R NI AP POy

19 43
6 85
11 42
8 -—

ceeseI7ucencenee

R

25 icetetattenccncencsnsenraans

2
7
3
5

corceceTavennns

8
2

84

13 62
4 24

Y - T 3

L N Y R R R Y

wabiw

82

41

8
17
12

5 10

Source: Same as

table 32. FAO, Rome, 1961.



CHAPTER 5. --TECHNOLOGY

Growth in man's capacity to produce foods and fibers (fig. 7) has been greatly
augmented through improvements in agricultural technology and increases in capital and
skills required to use them. Until the 19th century, most technological improvements
were either accidental discoveries or products of relatively few individuals. Since the
middle of the 19th century, however, a steadily growing stream of improved agricultural
technologies has developed,

This modern stream of technologies has resulted neither from any upturn in native
human intelligence nor from any mere natural acceleration in the growth of knowledge.
Rather, it has resulted mainly from new policies, public and private, which have allocated
resources and created new institutions expressly designed to increase knowledge of ways
to expand agricultural output and productivity, In the United States, public institutions
have included the U.,S. Department of Agriculture, land-grant colleges, and agricultural
experiment stations. The effectiveness ofthese agencies has been enhanced by agricultural
extension and vocational agricultural education to disseminate knowledge of improved
techniques and to develop the problem-solving abilities of farm people. The contributions
of these agencies have been greatly supplemented, especially in recent decades, by the
scientific and engineering research efforts of private universities, foundations, and
business firms,

Modern technology has until very recently been largely concentrated in a few tem-
perate zone countries, principally the United States, West European countries, and Japan,
In these countries, it has made possible a level of farm technology that is much more
productive than the traditional technologies of underdeveloped countries, It also provides
greater scope for the economic use of much more capital and skills,

WHEAT AND RICE YIELDS, 800-1959
KG/HA
5,000 - :

B Rice paddy in Japan\'l_
4,000 7
v /]

- ]
3,000 -
2,000 p——

1,000 ]
- Wheat in England -
0 | ! | M DO T B
800 1,000 1,200 1,400 1,600 1,800 2,000
Figure 7
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Differences in Current Technologies

Information available on the current level of agricultural technologies throughout
the underdeveloped countries is limited and as yet highly general, Yield differences of
major crops (table 34), although greatly influenced by soil and climatic conditions,
provide broad indications of the level of applied technology. Fertilizer consumgtion,
tractor numbers, use of insecticides, and use of improved crop varieties (tables 35-38)
serve as more direct measures of selected technologies and help to explain levels and
changes in crop vields.

Available data indicate that agricultural technologies of underdeveloped countries
are still highly rudimentary, Those countries that have made the most rapid technological

Table 34.--Average annual yield per hectare of wheat, maize, rice, and cotton, in 24
study countries, the United States, and the Netherlands, 1949-53 and 1961-63

Wheat Maize Rice Cotton
Country
1949-53 | 1961-63 |1949-53 |1961-63 | 1949-53 | 1961-63 | 1949-53 | 1961-63

Group I =~ [rmmememmssssssessoccsooceoooooo 100 kilogramg--=-=========ra--=c-o-=ce-ooe
I8TEL. cevennvars 6.9 110.0 9.7 40.4 - -- -- 9.5
&ldan -------- s 0 0w 11-8 1600 9-3 802 - - 316 3'6
MeXiCOeevrrreenns g.8 16.8 7.5 9.4 18.0 22.5 3.3 5.7
Philippines...... -- - 7.2  le.2 1.8 '12.2 2.9 2.2
Tanganyika...... . 5.8 NA 7.5 | NA 12.3 NA 1.4 1.8
Yugoslavia..... .| 12.0 116.7 13.4 “21.1 25.8 38.7 .9 2.1
TAiWaN. e oerrrenns 9.6 19.7 4.1 17.5 22.1 324 3.4 2.1
Turkey....... e...| 10.0 110.3 12.4  14.0 35.1 38.7 2.5 3.2
Venezuela........| 4.7 5.3 11.4 '11.0 114 15.3 2.8 2.2
Thail&nd-........ - - 901 2000 1301 1 14-3 200 2-5
Brazil.clolltullo 704 6.9 1204 1.3!0 15.7 1701 1.5 1'8
Greecel.llliill.’l 10.2 115'3 9.3 1431 31'3 3903 3.0 4.2
Group 11

ITN.eeeecssenens 9.0 8.6 10.3 NA 19.3 19.6 2.0 2.8
Indifeceieenroans 6.7 8.4 6.9 9.5 11.3 ! 14.8 .9 1.2
POl&nd- tsssuensen e 1205 1807 NA 25'4 bt - - -
Argentim.-n-on-o 1105 1206 1408 1717 3005 3306 204— 03
Chil€eeeeceeeenss 11.9 113.7 13.8 20.7 29.0 26.9 -- --
JapAN.esseonsanes 18.5  26.1 1.2 25.9 40.0 1 50.5 1.2 -
Spaineeessenseces 8.7 19.5 15.6  23.0 48.6 62.5 1.6 3.1
Colombifeseosasss 7.2 9.1 10.7  11.2 20.4 19.5 2.2 4.5
117 18.4 *25.1 20,9 124.0 37.9 52.3 5.2 5.6
Pakistan..eeessss 8.7 ga 9.8 10.0 13.8 115.9 2.0 2.4
TUNiSifeceeceesss 4.9 3.4 3.1 NA -- -- - --
Jordaneseeeseeses 7.0 5.2 - - - - - -
United States.... 11.2 16.9 24.9 37.8 25.6 39.5 3.2 5.0
Netherlands...... 36-5 43-8 3 -5 3804 - - - -

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

Source: Production Yearbook, 1963, Vol. 17, FAO, Rome.
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Table 35.--Consumption of commercial fertilizer nutrients per hectare of arable land, 26 study countries, United States, and
Netherlands, 1948-49 - 1952-53 and 1962-63!

Fertilizer nutrients consumed per hectare of arable land Ch:ﬁ%zlln
194849 - 1952-53 1962-63 ferti{lizer
Country nutricnts
per hectare
Nitrogen Phosphate Potash Total Nitrogen Phusphate Potash Total of arable
land
Group I B e eereccerercracconecctnanan K11Og PAMB = o e m e e e e e o e e
Isrnel.....f... 1.5 1.9 0.3 3.7 49.5 29.7 6.0 85.2 81.5
Sudan.s.... 0.7 - -- 0.7 2.6 0.1 0.2 2.9 2.2
MexiCOieeaensss 0.6 0.5 0.1 1.2 7.6 1.9 0.6 101 8.9
Costa Rica. 6.2 15.8 -- 22.0 31.4 39.8 15.0 86.2 4.2
Philippines.... 4.0 2.5 0.2 6.7 4.3 2.2 2.9 9.4 2.7
Tanganyika..... NA NA NA NA 0.1 0.1 0.1 u.3 HA
Yugoslavia..... 0.8 1.2 0.4 2.4 16.1 13.4 9.4 38,9 36.5
Toiwan..ceeesss 62.3 17.8 8.0 88.1 127.8 34.8 27.4 190.0 101.9
TUrkeyeeeasonss 0.3 0.2 0.1 0.6 1.3 1.3 0.1 2.7 2.
Venezuela..ssos 0.5 0.2 0.3 1.0 141 2.0 1.5 b6 3.6
Thailand....... 0.3 0.1 - 0.4 1.2 0.6 0.3 2.1 1.7
Brazil...ceoees 0.6 1.5 0.6 2.7 3.9 3.9 3.6 11.4 8.7
(63711 PN 6.7 5.5 1.5 13.7 25.1 21.6 33.6 80.3 66.6
Group II
Iraneceeeescees NA NA NA NA 0.5 0.2 0.1 0.8 NA
Indifeeseennsen 0.5 0.1 0.0 0.6 2.6 0.6 0.2 3.4 2.8
Polande.eesvass 5.6 6.1 10.4 22.1 18.6 14.6 22.3 55.5 33.4
Argentina..... 0.2 0.2 0.1 0.5 0.3 0.1 0.1 0.5 0.0
Chileceeerneess 2.5 5.5 0.9 8.9 6.0 9.4 1.9 7.3 3.4
Japan.eseeeases 72.2 4b o1 28.5 144.8 110.2 76.6 83.3 270.1 125.3
Spaifieseeecanes 3.9 7.8 2.0 13.7 16.7 15.0 ) 36.3 22.6
Colombis.essss. 1.0 2.2 1.9 5.1 4.8 1.0 5.5 11.3 6.2
Nigerin...cve.s NA NA NA NA (%) () (%) 0.1 NA
UARtesessennsnss 40.1 6.8 0.2 47.1 87.2 21.0 1.6 109.8 6247
Pakistan.ceoo.. 0.2 0.0 - 0.2 401 1.1 0.5 5.7 5.5
Tunisia....cus 0.3 2.2 0.2 2.7 Q.4 1.9 0.4 2.7 0.0
JOrdanseseseses 0.5 0.1 -- 0.6 0.5 1.3 0.3 2.1 1.5
United States.. 6.1 10.1 6.4 22.6 11.2 14.7 11.7 37.6 15.0
Netherlands.... 44l 34. 45.6 12446 293.4 101.3 123.8 518.5 393.9

! Fertilizer nutrients in terms of N, P20s, and K.0.
Less than 0.05 kilograms.

Sources: Fertilizers: An Annual Review of World Production, Consumption and Trade, 1963, and Production Yearbuok, 1763, FAO,
Rome.

progress are generally those that have achieved the most rapid increases in crop yields,
As indicated in table 34, individual crop yields vary considerably among countries, with
the higher level of yields generally having been achieved in countries where fertilizer
applications are highest, where mechanization is most advanced, where insecticides and
pesticides are most commonly used, and where most progress has been achieved in the
development and use of improved crop varieties,

Agricultural techniques are most advanced in Japan, Israel, Argentina, Greece,
Yugoslavia, Poland, Spain, and Chile. Japan's superio- position has been achieved through
technological transfers and through its own research and educational programs, Transfers
of technology from the United States and West European countries account for much of
the technological superiority in the rest of these countries, The recentness and rapidity
of the technological transformation in Israel are especially interesting, It has occurred
under uniquely favorable conditions with respect to capital, skills, motivations, and
institutions, Nevertheless, Israel's experiences suggest that technological transfer
potentials of long-run applicability to other countries, especially to those in the Middle
East, may be fairly large.
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Table 36.--Tractors used in agriculture per 1,000 hectares, 24 study
countries, 1949-50 and 1961-62

Tractors per 1,000 hectares of arable land
Country 1961-62
1949-50 AL Garden
tractors tractors

Group I | sesescscescscoeoone- Number-==r--eccccceccsceens
Isrﬂ.el..-.....--....--. -~ 19.24 -95
SUd&n..............-... 002 bkt hade
NQXiCO....-....u...... - 1096 -
Costa Rica..eosvserenecs -- 1.95 --
Philippines.-......-o-n 019 060 -
Tanganyika...ecooevsens 23 .16 --
Yugoslavi@..eeosoeneoes .86 4.55 -
Talwan..ceeeeeneeeasones .- .56 --
Tllrke}'....--........... 016 1-68 -
Venezuela.ssesesevssans -- 4.11 -~
GreeCliscecessarscsnnsce 078 6.11 2.16
Group II
Iran-.....---.......... - 036 -
India...-.............. 005 021 -
POland..-.-........-.-. '90 4-45 -
Argentina..-...-....... - 3.69 halad
Chileoo-oooonocoaotuono - 12072 badad
Japan..........-....... - 11055 232.82
Spain.................. o72 3007 al3
COlOIl’lbia........-.-.... - 4066 -
Nigeria-o--'oncocoo-roo - -02 -
UAR. coeecesnosacrancana -- 4.28 --
P&kista’n......a.....-.. hndnd 115 -
TuniSia..”-....-..-..- 1-37 haded -
Jordan....u-........-- 009 097 indiad

1 Number as reported for 1960.

Source: Production Yearbook, 1963, FAO, Rome.

Among the study countries, agricultural technologies are least advanced in the
tropical and semitropical countries, Taiwan, which lies astride the Tropic of Cancer,
is an exception, and therefore merits special study, In many underdeveloped countries,
sizeable commercial sectors produce such crops as cotton, rubber, tea, sugar cane,
cocoa, and bananas, mainly for export markets, Although quantitative information on
levels of applied technology in these sectors is not readily available, it is generally
well-known that in their uses of modern technological inputs, these sectors stand in
sharp contrast to the rest of the agriculture in their respective countries,
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Table 37.--Use of specified pesticides, fungicides, and herbicides in agriculture, 12 study countries and the United States, 1960

Spray oils Sulphur Copper
Aren and country® DT 2‘:‘"’"}:;}“ Arsenicels | and dinitro and and ’:‘Z;“"fm Herbicides
po compounds compounds compounds pou
Metric tono?

Latin Anerica _

Argentinfeevesssvereoes 394 131 436 - 567 1,29 3 1,506
Europe

[ R 177 84 161 396 13,027 8,039 31 276

POlandseccssersovonsnes | 44,827 12,783 - 590 1,206 640 663 1,030

SPOiNeseeecrnversreenss | 17,259 634 1,530 6,148 22,541 8,567 410 407
Near East & So. Asim

UARstevoosooescnsananss 469 ” 18 13 1,799 88 - -

INdiBeseeeersannrionens 1,104 499 12 6 228 8,830 303 68

187801 c s rscncaccnacnnn 175 360 30 812 2,060 130 30 14,19

Pakiotan.eeeeeresccenns 508 1,007 - - 36 452 100 134
For Fast

JBPNe < seserereresveeen | 10,622 36,958 3,517 7,695 15,872 9,171 55,503 8,012

Philippines..ccoeerssess 3231 “ay - - - 88 - 23

Taiwan..... 3 39 3 835 - - 38 - 33 -~

Thailand...eeeeeesoeess 2138 319 3 313 -- - 33 -
United States.cecvesvvoes 31,818 18,247 8,386 - - 15,095 129 34,621

1 pata not avallable for Brazil, Chile, Colombia, Costa Rica, Mexico, Venezuels, Nigeria, Sudan, Tanganyika, Tunisia, Yugoslavia,
Iran, Jordan, Turkey, and the Philippines. 2 Each category shown is given the total quantity of material used without regurd to
the concentration of active ingrcdients. 3 1959, 4 1958, 5 1958-59 avernge.

Source: Production Yearbook, 1962, FAO, Rome.

Table 38.--Relationship between seed status, proportion of crop area in improved variettes,
and crop yleld changes for rice, wheat, and maize, selested countries, 1948-€2

l Proportion of Yields per hectare
Commodity and Seed erop area
country statust in improved
. varieties 1948-52 1960-62 Change

Rice Rating Percent ---100 Kg/Ha---- Percent
JapAN, teieestevsrnsnrrasans 1 100 40,0 50.5 26
TRIWAN. coesvesetesesrnosns 1 95 19.1 25.4 33
Venezuela,soiievenrenrssoss 2 20 11.4 15.1 33
Chile.... 3 65 29.0 27.0 -7
UAR..... 3 35 37.9 52.8 39
Pakigtan.ceeveaveosnsonanes 4 5 13.8 15.9 15
IrBNeceeveessevsnonnsornane 4 3 19.3 19.6 2
“heat

JOPAN. ccoeoessaverstvnnnnss 1 100 18.5 26,1 41
Netherlands,.. 1 100 36.5 43.8 20
Mexleo.cisniiveennerinnenne 1 85 8.8 16.7 90
0115 1 1 2 80 11.9 13.7 15
Pakistan.ieeeseesesoesnenns 2 7 8.7 8.1 -7
UAR.esvussonnsesensnrasaens 3 30 18.4 25.1 36
Colombia. . 3 20 7.2 9.1 20
Iran. ... . 3 10 9.0 27.8 -13
Jordan,eseeoeverssosssnsnns 4 15 7.0 5.4 =23
Maize

venezuelasesersevasssrssocs 2 20 11.4 11.0 ~4
Pakistan..eeesenvsrnranssns 2 8 9.8 10.0 2
Chilesesoesncansonsonsaness 3 50 13.8 20.7 50
Colambif.seesesosresvoasass 3 20 10.7 11.2 5
UM e eesavoseonanannsncanane 3 7 20.9 24.1 15

! Index of present efficiency in the chief factors influencing development production,
distribution, and use of better seeds, using rating of 1 to 4 with quality highest for
rating of 1.

2 1960-61.

Source: Statlistics Division, FAO, Rome, and specisl FAO "Seed Status" inquiry.
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Present Technological Basis For Increasing Output

Appraisals of existing technological bases for increasing agricultural output in
underdaveloped countries differ widely. Much of this difference relates to the transfer-'
ability of technological improvements of economically advanced nations, To the extent
that they are readily transferable to underdeveloped countries, such improvements
represent new, virtually free resources for increasing their agricultural cutput and
productivity, Hence, transfers merit careful investigation and more experimentation
than has yet been undertaken,

Local Techniques Now in Use on Best Farms

Widespread adoption of the more productive techniques already in use on the best
farms in underdeveloped countries is one important type of technological transfer, A
large part of the increases in agricultural output in Japan in the two or three decades
immediately following the Meji Restoration has beencreditedto this approach (Ogura, 42).
This method of increasing efficiency hasalsobeenused extensively in Western Europe and
the United States.

There has been little systematic research intothe indigenous technological potentials
that underdeveloped countries now have, In most underdeveloped countries, yields of
major crops grown on the same type of soil differ markedly from village to village and
even from farm to farm within the same village, year after year (Mosher, 38), These
observed differences suggest that now underutilized technological bases may be used to
increase agricultural output, Better technologies of an indigenous nature may not lead
to vast increases in output, but they may often facilitate further progress,

Technological Exchange Between Countries

Numerous technological tr unsfers have been successfully made from more developed
into underdeveloped countries, especially into commercial sectors growing major
export crops. Generally, however, such transfers appear to be much more difficult to
make in agriculture than in nonagricultural enterprises, One likely reason is that non-
farm technological transfers are commonly made into whole, newly structured producing
units, Hence, it is easierto achieve good complements of the other factors and conditions
which interact with the improved nonfarm technologies to influence their productivity,
In contrast, attempts are frequently made to inject imported farm technologies into
already established farm plants, without close attention to conditions that have made the
improved technology work in the locality of its origin, Sometimes overlooked is the fact
that when the new technology is set in a different physical environment, it may contribute
little to output.

Success in international transfer of technology also requires attention to economic
and social as well as to physical relations., For ofie thing, much improved technology
has been produced to maximize profits under particular land, labor, and capital supply
ratios, or under particular product-demand conditions and their associated price
relationships,

Secondly, the successful introduction of many new techniques requires concerted
action by manyproducers and sometimes community-wide, or even nationwide cooperation,
Economies of scale in procuring production requisites and marketing products preclude
use of some technologies, unless they are adopted somewhat simultaneously by a
relatively large number of producers, Eradicating crop and animal pests and reducing
soil salinity are areas where a concerted and well-coordinated action over a large area
is usually required,

Finally, religious beliefs and practices, social class structures, and social, political,
and economic patterns often influence the ease of adoption of more advanced technologies,
whether imported or domestically developed,
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The successful transfer of farm technologies between countries often requires that
extension and research efforts be closely coordinated, Extension personnel need to have
a keen appreciation of the functions of research and to be able to apply research findings
to the solution of farmers' problems. In turn, researchers must maintain a close
association with extension personnel in order to best direct their efforts toward solution
of problems that agriculturalists face. Close cooperation between physical and social
science specialists is also essential,

Available information on interrelationships between technologies and other factors
comprising the physical, economic, and social environment is now too limited to assess
definitively the potential of technological transfers, The experience basis now available,
however, indicates some transportable techniques that are fairly easy to adopt and that
yield good results with aminimum of change in other practices. One of the most important
of these involves the use of cormmercial fertilizers,

Fertilizers

Thousands of fertilizer experiments and demonstrations have been conducted during
recent years on major crops in the world's less-developed countries, These reveal highly
favorable results from using commercial fertilizers on major crops. For example, in
summarizing results from several thousand trials in cultivators' fields throughout India,
H. L. Richardson reported increases of paddy rice from 30 pounds of N (Nitrogen) and
30 pounds of P,Og averaging 590 pounds per acre--an increase equal to 52 percent of
India's rice yield in 1959 (47).

Increases in yields of milled rice from 30 kilograms of nitrogen averaged 315 kilo-
grams in East Pakistan, 269 kilograms in Thailand, and 228 kilograms in Iran, High
rice yield responses were also reported for phosphate fertilizers, with 30 kilograms of
P20g yielding an increase of 214 kilograms of milled rice in East Pakistan, 246 in Iran,
and 265 in Thailand,

The results from applications of fertilizers to maize, wheat, and rice in several
countries are summarized in table 39, On the basis of these results, expansion in fertil-
izer consumption can add materially to increasing agricultural output.

Generally, there is a close relationship between uses of fertilizers and crop yields
(fig. 8). Other factors than fertilizers help to account for the fertilizer-yield associations
observed, but there is no country in the world where high crop yields can be maintained
long without continuing large inputs of commercial fertilizers, These requirements have
been increased with every improvement in varieties, pest controls, and other factors
increasing crop yields, and thereby the amount of crop materials annually taken from
the soil. Thus, fertilizers bear such a highly complementary relationship to other yield-
increasing practices that the amounts of fertilizers used per hectare of land can be
used as a fairly good index of progress in adoption of yield-increasing technologies

generally,

Expanding use of fertilizers is particularly important inthe early stages of transition
from traditional to modern agricultural production methods, Williams and Couston state
that

.....the response from fertilizer is usually strikingly visible..the difference in
growth, color of the plant, and size of the crop or fruit are evident to the eye of
even the untrained observer. Secondly, fertilizer is something tangible, The
farmer can see it, handle it, and know when he has applied it, Another advantage
is that the farmer gets relatively quick returns from the use of fertilizer,
especially on annual crops. He can put the fertilizer on his crops and, in a
few short months, harvest and measure the increased production, Yet the
capital required is much less than for many other improvements that may be
desirable, While adequate credit for farmers to purchase plant food is a
problem in most "areas of the world, such credit is required for only a short
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Table 39.--Results of fertilizer trials and demonstrations on maize, wheat, and rice in selected countries

Yield Increase in Net return on
Kilograms of per hectare yield per hectare fertilizer used Output,
aity Country® fertilizer per kg.
pe:pgécizre Control | Ferti- ror Per dollar toi‘enta
)lot 1ized Amount | Percentage value of nutr;
£F P205’K20) {u‘eus areas B¢ | hectare fertilizer
K. K. K. Kz fet, Dol. Dol. K.
Maize....., | E1 Salvudor 45-45-45 2305 3155 850 37 56 3.8 9.4
Ghana -Forest 22-0-0 1168 1465 297 25 11 2.2 13.5
-Savannah 22-22-22 1189 1713 524 44 13 1.6 7.9
Honduras  -{Hybrid) 90-90-90 3892 7215 3323 85 176 4.1 12.3
-(Llocal) 45-45-45 2446 3192 746 30 24 1.8 5.5
Morosco -Casablance-Ralat 40-60-0 731 1162 431 59 1 1.0 4.3
-Marrakech-Safi 20-40-0 723 1139 416 58 6 1.5 6.9
-Tetouan 20-40-0 1397 1805 408 29 6 1.6 6.8
Ngerin -Forest 22-22-34 236 350 114 48 =17 .3 1.5
-Savannah 28-17-39 €37 858 221 35 -13 6 2.6
Tarkey -Black Sea 100-60-0 1421 2338 917 65 29 1.6 5.7
-Marmara-hecan 100-60-0 1870 2760 890 48 27 1.6 5.6
Yheat..... Levanon - Akkar 40-35-20 21120 1900 780 70 23 2.8 8.
Moro::o -Casablanca-Habat 20-37=477 1481 1867 386 26 9 1.4 3.7
-Fes Meknes-Tuza 20-37-4"7 1437 1682 245 17 -2 .8 2.4
-Tetouan 20-3747 472 934 462 98 14 1.7 b
Syria -(Irri ated) 60-00-60 1914 2780 866 45 4 1.1 4.8
-(Nonirrigated) 0-40-0 725 977 252 35 4 1.3 6.3
Turkey -Central Anatolls 0-60-0 920 1350 430 47 21 2.3 7.2
=Thrueca 60-60-60 126U 2270 1010 80 57 2.7 5.6
Rlcesssnss El Salvador 45-45-45 2239 3291 1052 4 91 4.6 7.7
( paddy’} Ghana -Forest 22-22-22 1198 2101 903 75 64 3.7 13.4
=Savannih 45<45-45 1287 3134 1847 144 131 3.8 13.7
Higeria ~Forest 2A2-22-22 1829 2335 506 28 22 1.7 7.6
-Savannah 22-34-67 1417 1706 289 20 1 1.0 2.3
Senegal -Cusamance 0-0-45 1266 1763 497 39 33 12.0 11.0
- - Fleuve 0-0-45 2760 3156 396 14 28 10.0 8.8
-Sine Saloum 45-0-0 901 1326 “25 47 25 3.5 9.4

! pata by areua, variely, and irrigated or nonirrigated included where available,
Source: Review of Trinl and Demonstration Results, 1961-62, FFHC Fertilizer Program, FAO, Jan. 1964.

NOTE: Results shown in:lude only that fertilizer epplication showing the largest additional return per hectare of the erop. In
aome instances, a difterent fertilizer application produced n larger in:rease in yield, a higher net return per dollar invested in
fertilizer, or a larger output per kilogram cf fertilizer applied.

time and has a rapid turnover, Hence, teaching farmers how to use fertilizer
advantageously can be a strong motivational factor in encouraging many other
changes that are necessary to achieve efficient agricultural production (69).

In the 24 study countries for which data were available, fertilizer consumption in-
creased from 1,7 million metric tons of nutrients in 1949-50 to 5.4 million metric tons
in 1962-63, Fertilizer consumption per hectare of arable land, however, is still very low
in most countries. In 1962-63, for example, consumption of fertilizer nutrients per
hectare of arable land was less than | kilogram in Tanganyika, Nigeria, and Argentina,
and below 4 kilograms in Turkey, Jordan, Thailand, India, Sudan, and Tunisia (table 35),
Although fertilizer consumption in these 9 countries has increased several fold in the
ll-year period considered, the increase in yields due to fertilizers is certain to have
been small. For example, assuming a physical response 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,

Based on the assumption of this 10 to 1 response ratio, the additional fertilizer con-
sumed in India, Thailand, and Pakistan would account for only about 20 percent of the
increaus.s in grain yields. In Turkey, Mexico, Venezuela, Yugoslavia, and Greece, between
one-fifth and one-half of the increase in grain yields would be explained by increases in
fertilizer use, Increased fertilizer use would account for two-thirds or more of the
increases in Chile, Egypt, Brazil, Taiwan, Israel, Spain, and Japan,
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CURVE OF AVERAGE RELATIONSHIP BETWEEN FERTILIZER USE AND VALUE INDEX OF CROP PRODUCTION
(per arable hectare 41 countries, 1956-58)
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1. Burma 8. 1Indonesia 15. South Africa 22. Australia 29. France 36. Switzerland

2. Arg?ntlna 9. Philippines 16. Yugoslavia 23. 1Italy 30. Austria 37. West Germany

?. Thafland 10. Canada 17. Spain 24. Peru 31 South Korea 38. Japan

4. Pakistan 11. Colombia 18. Greece 25. Egypt 32. Demmark 39. Belgium Luxembourg
5. Turkey 12. Mexico 19. U.S.A. 26. Finland 33. United Kingdom 40. Netherlands

6. 1India 13. Brazil 20. Portugal 27. 1Israel 34. Norway 41. New Zealand

7. E&yria 14. Chile 21. Ceylon 28. Sweden 35. Taiwan

Source: Williams and Coustan (69).
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The accuracy of these estimates depends on the validity of the assumed 10:1 response
ratio and on the further assumption that fertilizer applications on grain crops increased
at the same rate as on all crops. Although in some countries much of the increased
fertilizers consumed may have been applied to vegetable and other specialty crops, there
is little question that increased use of fertilizers has largely accounted for increased
crop yields in recent years, In Japan and Taiwan, where fertilizer consumption per
hectare is now quite high, average physical response is probably below a 10 to 1 ratio,

As consumption of fertilizer has increased, other technical improvements apparently
have been made on such a scale that fertilizer consumption can be used as a good index
of the level of technology, Williams and Couston, for example, report an 0.87 coefficient
of correlation between fertilizer consumption and grain yields in 40 countries (69).

Fertilizer supplies and cost-price relationships.--In many countries, lack of im-
proved seeds, fertilizers, pesticides, and many other factors when needed has seriously
impeded adoption of improved farming techniques, Farmers in all study countries where
the AID now has an operating mission were questioned on the availability of such pro-
duction requisites, In most of the countries, lack of availability appeared 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 discourage their use in some of the study countries,
This is especially true for fertilizer, the one factor on which price data are available for
several of the study countries (table 40), Using fertilizer and farm product prices and
price relationships shown in tables 40 and 41, for example, in India it would be necessary
to obtain an increase in yield of rice paddy of 5.23 kilograms to pay for 1 kilogram of
fertilizer; but in Japan a yield increase of only 1.35 kilograms would be needed to pay
for | kilogram of fertilizer (table 42).

Subsidies have been used in some of the study countries in order to introduce and
expand the use of various fertilizers, The low prices paid for fertilizers by the farmers
of Pakistan, for example, result mainly from high government subsidies, In Taiwan,
while current fertilizer prices are high, free distribution of at least limited amounts of
fertilizers in the past helped to stimulate the early adoption of fertilizers, In Japan, the
relationship of high commodity prices and low prices for fertilizers, both having been
influenced by government price and trade policies and by level of general economic devel-
opment, has helped make high levels of fertilizer use profitable,

Because of the large uncertainty attending the use of fertilizers or other improved
techniques when they are first introduced, subsidies can stimulate initiation of their use,
Unless high profits have been demonstrated, farmers living near subsistence levels are
often slow to adopt new technologies because of risk and uncertainty elements,

The potentials for increasing output through the use of fertilizers will grow as im-
provements are made in the complement of other practices and conditions which influence
yvields and profits, For example, new high-yielding, short- and stiff-strawed wheat and
rice varieties adaptable to a wide range of environmental conditions are capable of
utilizing 80 pounds or more of nitrogen fertilizer per acre, whereas traditional varieties
can utilize very little additional nitrogen because of lodging,

The economic feasibility of fertilizer use will alsobe increased as sources of supply
are improved, as economies are achieved in procurement and distribution of fertilizers,
and, overall, as agriculture becomes more commercial, Fromthe standpoint of fertilizer
supplies, construction of large new fertilizer plants in rnany less-developed countries is
encouraging (table 43),

Major industrial firms with broad bases of experience are becoming active not only
in production but in promotion, sales, and distribution. Withimprovements intransport
facilities, removal of internal trade barriers, and improvements in production technol-
ogies, the cost of putting fertilizer nutrients into agricultural uses in less-developed
countries can be substantially reduced,
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Table 40.--Fertilizer prices paid by farmers in selected countries, 1962-631!

Fertilizer Price of fertilizer per kilog ‘am
Country used per
hectare N P,05 K20 Average?
Kg.  eeeemecccnnoo U.S. centge-mcecmecaaccanao

latin America

Chileieersvecosnsnnase 17.3 27.9 12.2 .6 17.6

Costa RlcAseeencsenes 86.2 34.4 15.9 13.9 22.3
Europe

GIreeCleverrassososons 80.3 20.9 15.8 11.8 15,7

SpaiN.ceisececsnnenas 36.3 26.8 20.0 6.5 21l.4
Near Fast and So. Asia

UAR.veeveevnornnconas 109.8 38.9 21.9 17.0 35.3

India®..eeeeecinnnnns 3.4 36.8  31.9 13.0 34.5

IS18€1lececsessscccces 85.2 22.3 15.9 6.6 19.0

Pakistan....lcﬂliiiit 5.7 1400 11 0 4.9 1206
Far East

JaPAN s ssessranesosee 270.1 27.8 23.6 9,7 21.0

Philippines“......... 9.4 32.2  25.6 12.0 244

Tailwane.eeeveveascess 190.0 44,0 23.6 12.5 35.7

Thallandeeveseresesae 2.1 24.0 25.0 13,5 22.8
United States...oveee.. 37.6 26.7 19.7 9.8 18.7

1 prices are for major materials used net of subsidy except where noted.

2 N, P,0s, and K,0 in ratios used per hectare of arable land as shown in
table 35,

3 subsidies at rate of 25 percent are given in some parts of country.

4 Market price without deduction of subsidies.

Largely as a result of improvements in fertilizer production technologies, the cost
of fertilizers has increased very little in most of the study countries since the middle
1950's. A major technological change in production has been the development of larger,
more efficient plants, particularly for manufacture of ammonia of higher analysis
fertilizer materials. The latter have helped to reduce transport and handling costs, which
are substantial cost items in most of the less.developed countries,

Improved Crop Varieties

It is estimated that application of genetic principlesto plant breeding and distribution
of improved seed and plant materials to farmers have recently accounted for one-fourth
to one-third of the increases in crop production in West European countries (Fischnich,
14), Improved crop varieties have contributed to remarkably high yield increases of
major crops in Japan, Taiwan, and Mexico as well, Further indication of the effects of
variety improvements on yields is shown in tables 38 and 44.

Rice yields in Japan, with a seed status rating of excellent or 1, for example, in-
creased from 4,000 kilograms per hectare during 1948-52 to 5,000 in 1960-62, Yields in
Iran, with a rating of poor or 4, increased only 2 »ercent. The relationships between seed
status and yield increases, however, are not highly consistent, reflecting differences
between countries in other factors influencing yield increases and differences in inter-
pretation of the survey questions on which these ratings are based.
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Table 41.--Prices of wheat and rice (paddy), and ratio of fertilizer prices
to commodity prices, selected ccuntries, 1960-61*

Ratio of fertilizer
Commodity prices to commodity prices
Commodity and country price per
kil
ogram N P,0, X,0 Average?
Wheat U.8. Cents
UAR.vvvrovoarancassens 5.8 6.71 3.77 2.93 6.09
Indigsseeseseseoscans 9.4 3.91 3.39 1.38 3.67
JapEN.essvsvovsvroan 11.6 2.40 2.03 0.84 1.81
Pakistan..eeeooovones | 8.4 1.67 1.31 0.58 1.50
Spaineseecessosnscassss 9.3 2.88 2.15 0.70 2.30
United States...oves. 8.3 3.22 2.37 1.18 2.25
Rice (paddy)?

UAR.sevvuanronnnnones 4.6 8.46 4.76 3.70 7.67
IndiGisesseonsoesenns 6.6 5.58 4.83 1.97 5.23
Japan.iseeesscsrsvens 15.6 1.78 1.51 0.62 1.35
Pakistarl..."l....l.. ll.o 1027 lloo 0.45 1015
Philippines.eeceeeees 7.8 4.13 3.28 1.54 3.13
Thailand.eeseesserens 5.5 4436 4.55 2.45 4,14
United States..ievee. 10.9 2:45 1.81 0.90 1.72

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

2 N, P,05, K0 in ratios used per hectare of arable land as shown in table
35.

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

Source: FAQO Production Yearbook, 1963.

The present status of country programs designed to improve seed quality is shown
for wheat, rice, and cotton in table 45, 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 distribution programs,

More important than the variety improvements already made in the agriculture of
individual countries is the progress made in a few major research centers in developing
basic genetic inputs for major crops, and for cereals in particular, High sensitivity of
cereal varieties to sunlight has been a major hindrance to successful transfer of im-
proved varieties from one region to another. A well-known example of such difficulty was
experienced in the 1940's when corn hybrids were transferred from the North Central
States into the southern United States, Within recent years, however, geneticists have
developed improved varieties of wheat so insensitive to changes in length of day that
they can be successfully transferred into any partof the world lying between the latitudes
of 0 and 50 degrees, as long as there are adequate moisture and soil fertility,

56



Table 42.--Increases in yield of wheat and rice needed to cover cost of 50 additional
kilograms of fertilizers, at 1962-63 prices, selected countries

Fertilizer Increase above 1961-63 Fertilizer
Yields mitrients ylelds required to pay to yleld
Commodi ty per used per for 50 additional response

and hectare, hectare kilograms of ferti- ratio

country 1961-631 of arable lizer nutrients? required to

land? cover fertl-

Amount Percent lizer costs

Wheat 100 kg. Kg. 100 kg.
UAR.¢evvvncerenne 25.1 109.8 3.0 12.0 6.09
Indi@eeceeecsneas 8.4 3.4 1.8 21.4 3.67
Japan:cescseccess 26.1 270.1 0.9 3.4 1.81
Pakistan......... 8.1 5.7 0.8 9.9 1.50
Spaineeiecceceeas 9.5 36.3 1.2 12.6 2.30
United States.... 16.9 37.6 1.1 6.5 2.25
Rice (paddy)

UAR...vvvencnnnas 52.3 109.8 3.8 7.3 7.67
Indi@.isesceeneans 1.8 3.4 2.6 17.6 5.23
Japan.ceeesescess 50.5 270.1 0.7 1.4 1.35
Pakistan.....ooos, 15.9 5.7 0.6 3.8 1.15
Philippines...... 12.2 9.4 1.6 13.1 3.13
Taiwan..cceeeeoes 32.1 190.0 2.0 6.2 3.97
Thailande.eoevass 14.3 2.1 7.1 14.7 4,14
United States.... 39.5 37.6 0.9 2.3 1.72

1 As shown in table 34.

2 N, P,05, and K,0 in ratios shown in table 35.

In regard to cereals generally, Dr, AlbertH, Moseman, Director for the Agricultural
Sciences, The Rockefeller Foundation, states:

Improved crop varieties of most of the i rincipal food grains can be made avail-
able for almost any part of the world within 2 period of six years' time if proper
attention is given to the necessary adaptive research,’

Dr. Moseman states that the short-strawed variety of wheat, Norin 10, which was

introduced from Japan after Worlc War II, has been used in breeding the Gaines variety,
The Gaines variety, which produced approximately 190 bushels per acre in the Pacific

Northwest in 1964,

.....i8 a parent of the several semi-dwarf varieties developed in the Rockefeller
Foundation's cooperating program in Mexico. These wheats have yielded up to
120 bushels per acre in the Yaqui Valley of Mexico and now occupy more than
85 percent of Mexico's wheat acreage. The Mexican wheats have proved to be
exceptionally productive also in India, They are not photosensitive and so will
mature a certain number of days after they are planted, regardless of the length

5Moseman. Albert H,, ''Food, People and Frivate Enterprise,” A paper presented at the American Seed Trade Association,
19th Hybrid Corn Industry-Research Conference, Chicago, 111, December 9-10, 1964,
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Table 43.--Capacity of new fertilizer projects under construction or in
planning stage, 18 study countries

Nitrogenous Phosphate
Country fertilizers fertilizers
---------------- Metric tons-~=eceascncvccncnna-

Latin America

Argenting..ceeeeoecess 189,000 --

Brazil.cececsscosnsss 83,500 16,500

MeXiCOssecesesencnnse 40,000 17,000
Africa

SudaN.eescrssssscscans 40,000 -

TunisiBeseesonsseanss 52,000 100,000
Barope

Creeclicsvsesscsosssne 164,000 100,000

Poland.sesescocessose 896,000 160,000

SpaiNecssessnsceecrow 415,300 45,000

Yugoslavifeeceseevoons 67,000 -
Near East & So. Asia

UAR:ssovsnacenanranns 43,000 19,000

Indigeevecsesvasernns 1,201,000 346,500

Israel.veeecccceneces -- 50,000

Pakistane.eesecoseoss 231,000 --

Turkey.veseeeccsccses 66,000 --
Far East

VE:) -1 + VO 1,140,100 9,000

Philippines.....ceves 82,000 69,000

Taiwan.ceeevsccossoce 110,000 10,000

Source: World Fertilizer Atlas, 1964, The British Sulphur Corporation,
Ltd., 40 Great Titchfield Street, ILondon W. 1.

of day, The early maturity of these varieties and the rather definite time span
from planting to harvest permits the production of two, or possibly three, crops
during a twelve-month period, This t—ait also permits the acceleration of breed-
ing programs to incorporate disease resistance, grainquality, and other charac-
teristics that may be required in the successful adaptation of the higher yielding
wheats to different environments,

Some varieties of rice that have been tested at the International Rice Re-
search Institute at Los Banos, in the Philippines, also have been found to be
nonphotosensitive and adapted to a wide range of environments in the tropics,
These short- and stiff-strawed wheat and rice varieties are capable of utilizing
80 pounds or more of nitrogen fertilizer per acre and should permit the pro-
duction of yields that are anywhere from double to fourfold the production of
local varieties in many parts of the world,

Mechanical Improvements

Improvements in farm machines and implements have contributed to increasing
agricultural output and productivity in the now economically advanced nations, Many
modern implements, however, represent relatively large capital investments, and are used

6 See footnote 35,
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Table 44.--Yield changes of selected crops resulti
varieties, selected countri

ng from use of new and improved
es, 1948-62

Proportion of
Seed crop area in Yields per hectare
status® | new or improved
Country Crop varieties 1948-52 | 1960-62 | Change
Rating Percent 100 kg. | 100 kg. | Percent
Mainly new varieties
Taiwan......... | Pineapple? 1 100 97.3 174.7 80
Sugarcane? 1 100 64 .4 497.5 51
Israel......... | Sorghum? 1 95 6.6 21.1 220
Venézuela...... | Sugarcane 2 95 100.0 486.0 386
Mainly unimproved varieties
Colombia......, | Maize 3 20 10.7 11.2 5
Pakistan.....,, | Jute 4 5 14.2 15,0 6
Chick peas 3 25 6.1 5.4 -12
Venezuela....,, | Coffee 2 10 1.5 1.7 13
Maize 2 20 11.4 11.0 -4

1 An index measuring existing efficienc
distribution, and use of better seeds B

rating of 1.

2 64 percent of

in 1959,

3 Introduction of N:Co 310 strain was

¥ in the chief factors influencing production,
using rating of 1 to 4 with quality highest for

pineapple area was in Smooth Cayenne in 1950, compared with 100 percent

this variety by 1956-57.

4 White sugar.

5 Native strains have been almost completely replaced by crossbreed Hazera 610 in most

areas on unirrigated land.

Source: Statistics Division, FAO, Rome.

mostly to save labor, In most underdevel

to labor severely limits the economic v
capital, Extensive use of such implements,
make possible large improvements
performance of production operation

implements,

In countries thathave lar
tractor-drawn machinery could facilitate ex

alu

made in 1951-52; 91 percent of the crop was in

oped countries, the scarcity of capital relative

e of mechanical innovations requiring large
therefore, may be advisable only when they
in quality of the operations performed, or enable
s that cannot be easily performed with traditional

ge land expansion potentiais, introduction of more tractors and
ploitation of land. Even in these countries,

however, the scarcity or capital dictates careful weighing of this approach against tech-
niques requiring little capital,

Much progress has been made in recent years in adapting modern farm machinery
to the needs of small-scale agriculture. Small garden tractors have been extensively
used in Switzerland, France, and West Germany since the late 1940's. Nowhere has their
use increased at a faster rate than in Japan, where slightly over 1.4 million were in use
in 1961, Since then the number has rapidly increased,

While numbers of tractors and tractor-drawn equipment serve as measures of
progress in farm mechanization, surveys indicate that use of even the simple, traditional
tools of some regions in other areas may constitute a substantial technological
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Table 45.--Seed status of wheat, rice, and cotton, in specified countries, 1964}

Commodity and | Plant ,,‘;;‘;osgd L Svdinl Seed Seed Seed Seed el oot
country breeding | i oiien seed certification | testing |distribution| laws orop vu?i)e tos
(1) (2) (3) (4) (5) (6) (7 (8) (9)
Wheat Rating Rating Rating Rating Rating Rating Rating 1,000 ha. Percent
Argentina...... 2 2 1 1 1 1 1 3,599 100
Mexicoseseseaes 1 1 2 3 3 2 2 840 98
POlANd..eesoens 1 1 1 1 1 1 1 1,640 90
YugoslaviBe.... 1 1 1 1 1 1 1 2,150 50
17,1 P 2 2 3 3 3 3 5 600 30
Jordan. . 3 3 4 5 3 4 5 225 15
Tunisia. . 1 1 1 1 1 1 1 1,200 100
TUTKEY o e vvesaes 2 2 2 2 2 4 2 7,800 35
Pakistan....... 2 2 2 2 2 2 5 4,700 i
IrBNescccesosss 3 3 3 4 4 3 4 4,000 10
Indigesoeenoens 2 2 3 5 4 2 5 13,300 23
Netherlands.... 1 1 1 1 1 1 1 126 100
Rice
Argentina...... 2 2 2 1 1 1 1 46 90
Costa Rica..... 1 1 1 3 3 2 3 59 33
Venezuela...... 2 2 4 2 2 2 2 T 90
[97.); S 3 3 3 3 3 3 5 250 35
Pakistan.ssease 4 3 4 4 4 b 5 9,700 5
Iransessecencss 2 b 4 4 5 4 4 340 1
IndiGeesencnoss 2 2 3 5 4 2 5 35,470 37
Cotton
Costa Rica..... 2 3 3 3 3 3 3 1 %
Vencezuelfeoasne 2 2 3 2 2 2 2 48 90
Yugoslavia 3 3 1l 1 1 1 1 10 100
JAR eveosesanes 1 1 2 3 3 2 4 830 80
Pakistan...c.ee. 2 2 2 2 2 2 3 1,400 75
Irancsesceeences 3 3 3 4 4 3 4 300 20
United States.. 1 1 1 1 2 1 2 600 90

! The ratings 1, 2, 3, 4, and 5 designate excellent, geod, fair, poor, snd none, respectively. The following criteria were con-
sldered by plant scientists when they replied to each of 9 questions asked in the survey:

1. Plant breeding: un appralsal of local breeding fncillities fur the crop concerned, ineluding experimental stations and insti-
tutes, professional staff, and the quality of the work done by the professionul ctaff.

2. Improved varieties: avnilubility of improved varletles, locally bred or imported, ready for camercinl use.

3. Seed Production: tucilities avalluble to provide commercial quantitie. of improved -eedo. Thiz includec . tute form., private
farm:, cooperatives for ceed multiplication, und facllitie. for proceccing und storing veed.

4. Seed Certitienti n: an appruaisal of existing orffeful crganizations spesially concerned wlth supervising seed production by

certification crhemer.

5. Seed Testing: exlstimg contro) of ceed quulity during production process, including an appreisnl of seed testing luboratories.

6. Seed Distribution: orgunization ot the method of seed distridbutizn from the breeding statlon to the farmer.

7. Seed Laws or Repulntdons: o ac. reent of the effectivencss of existing lewe or regulation: reluting to sees; If no laws were

in exl.otence, a Status rating of cero waz glven.)

8, Area under crop: luatest estimate (in thousund hectares).

9. Ares under improved varieties: lates. estimate (in percentage of total crop).

Source: Speclul survey made or ERS, USDA, by FAO, Rome, 19¢4.

improvement (Mosher, 38). In manyofthe less-developed countries, shifts from wooden to
steel-pointed plows, from steel to rubber-tired wheels, or from sickles to scythes may
be major mechanical improvements, Also, change from broadcasting to row planting of
crops--including in some cases maize and cotton--has yielded favorable results in
several areas, In studies of the economic advantages of drill sowing over broadcasting
conducted in India, drill sowing of ragi yielded 19,67 percent more per unit of land than
did broadcast planting (Patil, 45). This drilling of seed was done with a "country seed
drill," a simple device to help drop the needed quantity of seed in regular lines,

In some instances, farmers' adoption of specific techniques may be retarded if large
amounts of labor are required. Even though the country's general labor supply may be
plentiful, the added labor represents a cost to the individual farmer, either as a cash
expense or as a loss of leisure, If additional labor slows down adoption of production-
increasing technologies, then a more rapid movement toward mechanization of a labor-
saving type may be indicated,
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Research for Improving Technological Bases

Improving the technological bases of agriculture in underdeveloped countries is
fundamentally a research task, Much of the research required needs to be carried on
within the underdeveloped countries, but facilities there are the most inadequate, For
example, in 1960 the number of research workers per 100,000 people active in agri.
culture was only 1.2 for India, 4.5 for Pakistan, and 4,7 for Thailand, compared with
60 for Japan, 79 for Taiwan, and 133 for the Netherlands (table 46).

These figures are only indicative of existing research limitations. Generally, the
less~developed countries have more disadvantages than these data indicate., Research
personnel generally have had less training than their counterparts in more advanced
nations, and they often work with leas adequate facilities and support personnel, More-
over, research takes time for useful results, and in several of the countries research
programs have been in operation for only a few years,

In developing research programs, the underdevelope. countries can make use of the
large body of fundamental scientific principles and metliodological know-how built up in
the economically advanced countries over the years. Thus, while rice varieties that have
enabled Japan to increase its rice production may not be successfully transferred into
India or the Philippines, the basic scientific principles used by Japanese scientists can
help develop improved varieties 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 yield per acre be-
tween 1948.-52 and 1960-62 (table 38), According to experts in Israel, research has
enabled Israeli farmers to increase their yield of cereals from 600 to over 5,000 kilo-
grams per hectare on urirrigated land, and from 3,000 to over 10,000 kilograms per
hectare on irrigated land,’

The future capacity of theagricultural sectors of underdeveloped countries to increase
output will be facilitated by development of improved agricultural research programs.
For many problems, optimal use of scarce research resources necessitates the develop-
ment of regional centers to serve several countries, in the manner being done by the
International Rice Research Institute in the Philippines., While basic research requires
continuing attention, considerable efforts need to be concentrated on applied research
within individual countries (Sukhatme, 61).

Table 46.--Agricultural research workers per 100,000 people active in agriculture,
14 countries, 1960

Agricultural Agricultural

Country research Country research

workers workers

Number Number
India...llll.l....'.l!...l‘ 102 Iran.‘l.li."..l.'....l. 10
PhilippineS.sesscscsssscsss 1.6 Greece.veesresosssnroase 10
mxico.l.'llll.l.....'.'l.l 3.8 Ax‘gentina..ll.."....l.. 14
Pakistar‘l'...lllthtoﬂol"t 4'5 Yllgoslavialtltil.lltll.l 29

Thailandl.Ol.ll‘...l..l.lll 4'7

Japan.....l...ll......dl 60
Colombia..0‘...0........... 9 Taiwanl...".l‘ltt.'..l. 79
Spain.eeeescescoseassoscnes 10 NetherlandS.seseseeeesss 133

Sources: Directory of Agricultural Research Institutes and Experiment Stations in Asia
and the Far East, FAQ, Bangkok, 1962, and FAO questionnaires to perspective governmmental
Inventory of Information Basic to the Planning of Agricultural Development in Latin
America, CIDA, Pan American Union, Washington, D.C.

7 These estimates were provided by FAO,
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CHAPTER 6.--THE HUMAN FACTOR

This section deals with human resource characteristics as factors associated with
differences in levels and rates of change in agricultural output and productivity in the
study countries, Ite emphasis is on populatior and population characteristics as a source
of supply of labor and entrepreneurship. Population is also impozrtant as a source of
demand for goods and services, but this aspect will be treated in Chapter 8,

Together, the 26 study countries account for more than 1 billion of the world's 3
billion people and for about 75 percent of the population in countries assisted by the AID,
India alone has almost a sixth of the world's people, Pakistan, Japan, and Brazil rank
among the 8 leading countries of the world in population size (table 47), With the excep-
tion of Japan, most of the population in these countries is rural (table 48),

Table 47.--Population size, density, and growth rates in the 26 study countries,
by size of population, specified years

Total P:guiazigg Population
Country population, iilomgter growth rate,
1960 1950-60
of area, 1961
Millions Number Percent
India.veveieeeveceennss 429.0 138 2.0
Pakistan..ceeeeeeesnnas 92.6 100 2.2
1117 | ¢ PO 93.2 254 1.2
J2) ol 5 1 71.0 9 3.1
Nigeria..ovveeivnennnsns 35.1 39 3.7
MexicOseereeeovoennnans 35.0 18 3.1
SpalN.eesecescecessnnes 30.3 6l 0.8
Polandeeeeseeseecenenns 29.7 96 1.8,
TUrKeY e s vorrecrennsnanns 27.8 37 2.9
PhilippinesS.ieveeovssese . 27.4 96 3.2
Thailand..eeeeeeenvenee 26.4 53 3.2
UAReveevsvsesoeonnsnnes 26.0 27 2.4
B o - o PO 20.2 13 2.2
Argentina..ivieveeveees. 20.0 8 1.7
Yugoslavige.eeveoensnns 18.4 73 1.1
Colombiaseeesveensacans 14.1 13 2.2
Sudan.sesesireracrvenee 11.8 5 3.4
Taiwan. . eesvesrooeoeeee 10.6 305 3.4
Tanganyika.eeieeceeonse 9.2 10 1.8
GreeCe.veseressoecrnons 8.3 64 1.0
Venezuela, coveeeensneans 7.4 8 4.0
Chile.seserriennnsnnnns 7.7 11 2.5
Tunisig.eveevereeernans 4,2 34 1.8
Israel..veevencecennnes 2.1 106 5.2
JOrdan, e vieieseecnnsas 1.7 17 2.6
Costa RicB.iieesevennss 1.2 24 3.9

Source: Demographic Yearbooks, United Nations.
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Table 48.--Rural population, 26 study countries arrayed by size of total population,
1950 and 1960

Rural population

Total 1960 1950
Country population, 1960 as a
1960 Percentage Percentage | percentage
Size of total Size of total of 1950
population population
Millions Millions Percent Mllions Percent Percent
India..eeveeess 429.0 353.6 81.9 293.2 82.8 121
Pakistan....... 92.6 84.2 87.2 69.8 89.9 121
JapPaANe.isesesass 93.2 34.0 36.9 51.8 62.5 66
Brazil......... 71.0 39.0 54.9 33.4 63.8 117
Nigeria........ 35.1 NA NA NA NA NA
MexicOeeeienses 35.0 17.2 49.1 4.8 57.4 116
Spaine.ieeveens 30.3 22.2 73.0 17.7 63.0 125
Poland......... 29.7 15.4 51.9 20.8 83.9 T4
Turkey..coeeeees 27.8 19.0 68.3 16.4 78.1 116
Philippines.... 27.4 NA NA 14.9 73.1 NA
Thailand....... 26.4 23.2 88.2 17.3 90.5 134
UAR.oivvinrnnne 26.0 16.2 62.5 13.9 68.0 117
Iran.eeseceeees 20.2 NA NA 13.0 80.0 NA
Argentina...... 20.0 NA NA NA NA NA
Yugoslavia,..... 18.4 NA NA 13.2 82.9 NA
Colombiasessess 1l4.1 NA NA 7.2 63.7 NA
Sudaneseseecens 11.8 NA NA NA NA NA
Taiwan..eeeesse 10.6 NA NA 3.5 46.2 NA
Tanganyika..... 9.2 NA NA NA NA NA
Greece..vievese 8.3 4.8 57.8 4.8 63.9 100
Venezuela...... 7.4 2.4 32.4 NA NA NA
Chile.eeverinns 7.7 2.4 32.9 2.2 38.3 109
Tunisia..eeevs. 4,2 NA NA NA NA NA
Israel.cieesees 2.1 0.3 14.3 0.2 17.7 150
Jordan.....ee.. 1.7 0.9 56.2 0.8 64.4 112
Costa Rica..... 1.2 0.8 66.7 0.6 66.5 133

Source: Demographic Yearbooks (1963 and earlier years), United Nations.

Population Size and Agricultural Output

The importance of a country's population as a source of supply of labor and entre-
preneurship depends both (a) upon its size relative to the supply of other complementary
resources, and (b) upon qualitative characteristics of the population which influence labor

capacity and work participation.

The size of a country's labor force influences its per capita agricultural output be-
cause of applicability of the principle of diminishing returns, or more accurately, the
principle of variable proportions. According to this principle, output per worker varies
with changes in the number of persons who work a given area of land, other things re-
maining unchanged. These variations follow a three-stage pattern: (1) the stage in which
output per person increases as population increases; (Z) the stage in which output per
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worker decreases with increases in population, but in which the marginal output of labor
is positive and total output increases with increases in number of workers; and (3) the
stage in which total output decreases with increases in number of workers,

Agricultural rather than total population is the more relevant statistic for examining
the operation of this principle as it applies to agricultural production, Precise measure-
ment of the influence of size of a country's agricultural population upon its agricultural
output would require knowledge of the contours of the curves relating output to changes
in intensity of labor use, The closest approximationto such information now available for
the study countries is that provided in statistics on hectares of arable land and value of
agricultural output per agricultural worker (table 49). This information would be fully
adequate for such purposes if the schedules relating output per worker to changes in
number of workers per unit of land were approximately alike for all countries, But the
contours of such schedules vary from country to country, depending upon differcnces in
goils and climate, level of adaptable farm technology, price elasticities (applicable when
output is measured in value terms), amount of capital per unit of land, and other factors.

Table 49.--Value of agricultural output per agricultural worker and per hectare of arable
land, 23 study countries, svecified years

Agricultural output, 1960 Changes in
Total £§§i§§it;:il agricultural
Countryl agai;;ii:ral 100 hectares Per Per hectare ouzzﬁztgerl
1960 ’ of arable agricultural | of arable agrworkerra

}

land, 1960 worker land 1950-60
(1) (2) (3) (4) (5)

Thousauds Number  ---=e==- U, S. dollarg~-ee=-=c- Percent
ArgentinB.eececeeee 2,161 4.9 1,080 78 NA
Chilel..l‘..l...... &6 11.8 547 59 NA
Jordaneescesesscces 134 13.7 NA NA NA
TunisiBecececensose 971 18.5 NA NA NA
Ir8Neceesscsesssens 3,743 22,2 NA NA NA
SpaiNeececsescsncne 4,803 22.7 656 150 NA
NexiCOo s6000 000000 5’ 948 2404 369 110 NA
Venezuela.sseesseess 751 31.2 500 150 NA
Israelececesseescse 122 33.3 1,825 557 33
TUrkeYeeeseoosssacs 9,737 38.5 326 127 NA
Polandesevecessocsne 6,541 4L.7 616 252 NA
Colombifeseasscesce 2,544 52.6 531, 270 1
OreecCeesscscssscess 1,940 52.6 391 205 48
Yugoslaviaceeeesses 4,693 55.6 250 141 NA
Costa RicCBesesssess 214 71.4 438 320 NA
Brazilececsoseassns 13,555 71.4 229 104 10
IndiBeeecscesacnoes 128,214 83.3 114 91 NA
PakistGneseoes soos 18,636 83.3 182 133 NA
PhilippineSescocees 5,383 83.3 181 139 NA
Thailand.ceeeosocas 11,334 111.1 9% 106 NA
Taiwan--ao--u-n-ooo - 166-7 228 4’77 50
UAReeesscosassesens 4,403 166.7 365 643 NA
JApAN.sessscesssese 14,346 250.0 402 961 76

1 Ratio of workers to arable land not ascertained for Nigeria, Sudan, and Tanganyike
because of inadequate statistics on land area or number of agricultural workers.
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At best, therefore, international comparisons can provide only crude indicators of
the influence of size of agricultural population on output and productivity. The range of
possible influences would be appreciably narrowed if we could assume that none of the
study countries were now operating under conditions either of increasing average returns,
or of zero or negative marginal returnr inthe application of labor to land, If this assump-
tion is tenable, it means that uune of the countries could increase its output per agri-
cultural worker merely by increasingth® number of workers, and that none could increase
its total agricultural output merely by raducing the size of its agricultural population.
Rather, all of the study countries would be operating under conditions of decreasing av-
erage yet positive marginal returns with respect to the size of their agricultural popu-
lation relative to agricultural land.

Among the study countries, there is a tendency for output per worker to be highest
in countries where the number of workers relative to area of arable land is lowest. This
tendency is not highly consistent, however, Argentina, for example, has the fewest agri-
cultural workers relative to arable land and ranks second among the 26 countries in value
of output per farm worker (table 49), Israel, on the other hand, ranks tenth among coun-
tries reporting arable land per worker, but is the leading country in value of agricultural
output per worker, Japan leads the study countries in number of agricultural workers per
hectare of arable land, but it ranks ninth in value of agricultural output per agricultural
worker, This low value is partly offset by the relatively large importance of nonfarm
work as a source of employment and income for Japanese farm workers,

Population has been increasing in all of the study countries since 1948 at annual
compound rates ranging from less than 1.0 percent in Spain to more than 3.0 percent in
Israel, Venezuela, Brazil, Taiwan, Thailand, the Philippines, Mexico, Nigeria, and Sudan
(table 47). Assuming a positive, instead of a zero or a negative, marginal productivity of
labor, the associated increases in agricultural population have contributed to increasing
total agricultural output in all of the study countries. A few countries, principally in South
America and Africa, have been able--because of their farmland expansion potentials--to
accommodate increases in agricultural population with little decrease from the output per
worker that they might otherwise have had. A few of these countries still have an under-
utilized land-expansion potential large enough to absorb their probable farm population
increases for another decade or more without incurring sharp decreases in output per
worker, To do this, however, will probably require the building of an infrastructure of
roads, schools, electric power facilities, etc., in newly develoring areas somewhat com -
parable to those in already developed areas. It will thereby place heavy demands upon
scarce capital,

More densely populated countries, such as Taiwan and India, can accommodate in-
creases in their agricultural propulation and labor force mainly by increasing the intensity
of labor use on land alre.dy in highly labor-intensive uses. Most of these countries have
averted decreases in output per worker largely through technical improvements, land
development (as by irrigation and drainage), and increased capital investments (tables 6
and 49),

Economically Active Population

Generally, countries with a large portion of the labor force in agriculture and low
per capita income levels have a large percentage of their population in the economically
active category (table 50), Work participation by children and elderly persons is usually
high in less-developed countries. In the Philippines, 5 percent of the male labor force is
under 15 years of age, but in Japan, the proportion is negligible. Relatively high work
participation rates are associated with a predominance of the agricultural sector in the
economy, low school enrollment ratios, and little social legislation,
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Table 50.--Percentage of population in the agricultural, economically active categories,
and under 15 years of age, selected countries and years

Percentage of -~
1 Economically Total
Country Year Population Total active population
in population o qotion | under 15
economically
agriculture in years of
active
agriculture age
Group I - Percent ==~
TBY8ELecvceooscassossss| 1961 218 35 18 36
SUdBNeeseroacccccsssses| 1956 87 47 80 343
mxico...-.:-.ooononooo 1960 58 32 54 44-
Costa RiCAseeecovscnsnes 1950 NA 34 55 43
PhilippineS.eeesesecess| 1961 4 69 37 58 46
Tanganyikaeeseescecssee | 1948 NA NA NA 45
Yugoslavifeesoesocoseee| 1961 50 45 57 31
PAIWAN. e eeeecsvosocsens | 1962 3 50 32 5 50 b 46
TUIKEY e s eeosesansnsonse | 1960 7 72 47 75 41
VenezuelBeeeeesscavaans 1961 31 32 32 45
Thailand.eeoeeeesssosee | 1960 2 66 53 82 43
Brazill.'ll...l....."l 1950 NA 33 ' 58 42
GreeClecescssescnccarss 1961 8 52 48 49 27
Group II
Ir@Neeoescscosscsassess | 1956 9 60 32 55 42
Indi8eeeecccccocsosaees| 1961 10 70 43 70 10 37
Poland.lll.ll'.i.l.l.l. 1960 38 47 47 34
ArgentinB.eesscescssses | 1960 20 38 19 30
Chile.eseseecceessssces| 1960 11 38 32 o8 40
JOPAN..esssecssasonssss | 1960 38 47 33 12 29
SpaiNeeseecessansasenss | 1960 248 38 41 27
COlombifeeeeesessossaes| 1951 9 46 33 54 43
Nige!‘ia-.......-.....-- 1952-3 NA 13 48 NA 13 44‘
UARssosoeoosssacencansse| 1960 14 62 30 57 43
PAKiStAN.seeecscanseses | 1961 10 9o 34 15 65 45
mnisialt...llll.‘l.l‘. 1956 NA 34 68 4‘1
JOrdaAN.eeesesssesessese | 1960 NA 24 35 2 44

1 Countries are arranged in descending order according to annual compound rates of

change in crop production. 2 1950. 2 Under 12 years of age. 41948, 5 1956. © 1961.
7 1945. © 1949. 2 1960. 101951, 1 1940. 12 1962, 2 Indigenous population only.
14 pstimate. 15 1954-56.

Source: FAO, Production Yearbook, and International Labor Organization (110), Yearbook
of labour Statistics.

The economically active population as a percentage of total population has been de-
clining relative to the increase intotal populationin most of the study countries (table 51),
Exceptions include Chile, Mexico, Pakistan, and Thailand where the ratio increased in
gpite of an increase in the population under 15 years of age. The aging of the populations
is a partial explanation for the relative increase in the economically active populations
of Greece and Japan, Changes in definition of economically active population also account
for some of the variations reported,
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Table 51.--Recent percentage changes in total economically active and agricultural
populations, selected countries and years

Change Changes in economically
Country?t Period in total active population
population Total Agricultural
population population
Group I Years  --ecccccrecmmnccccna-- Percent--c-meeoceccomnanan
ISI‘&eloouuan..-.......- 1952-61 52 42 NA
Me}cico................. 1950'60 35 36 27
PhilippinesS.icececenses 1948-61 36 31 16
Yugoslavif..ceeecesecocens 1953-61 10 6 -9
Talwan.eeeeososossnsves 1956-62 23 17 NA
TUrKeY.eesseeoccesnnnee 1950-60 33 3 -9
Venezuela. s e es o000 e 1950"61 49 41 10
Thallandeecececesooresee 1947-60 51 54 49
Brazil.....-....-...... 1940"50 26 22 5
GreECE. svseesovsonsnsns 1951-61 10 214 2.
Group II

INAi8.ceeereoennssrones 1951-61 23 335 3 34
POl&nd.......-.....-.-. 1950'60 19 12 ‘8
Argentina...ccveeevacee 1947-50 28 18 -10
Chileocotoooovoonoocolc 1952-60 24 26 5
Japanl.l'.ll..l‘....l'l 1950-60 12 21 -1’7
Spain...........--..... 1950“'60 9 8 '9
COlOInbia. es 0680000000 1938-51 29 -18 "39
UAR.I.!..I....I....'..' 1947-60 36 20 7
P&kistan..-.......n... 1951-61 22 35 NA

1 countries arranged in descending order according to annual compound rate of change in
erop production during the period 1348-1963.

2 Estimate.

3 The 1951 and 1961 data are not strictly comparable. The definition of economically

active population was changed in the 1961 census.

Source: FAQ, Production Yearbook, and ILO, Yearbook of Labour Statistics.

Qualitative Factors Affecting Supply of Labor

A country's supply of labor is a function not only of the size of its population, but
also of qualitative attributes, These include nutritional and health levels, kinds and levels
of education, and traditions, mores, and social patterns which proscribe particular kinds
of work or influence the values placed upon material welfare, work, and nonwork ac-
tivities,

Health Conditions

No fully adequate measures of differences among the study countries in health con-
ditions are available. Infant mortality rates and percentages of deaths occurring at age 50
and older are among the better available indicators; they reflect differences in medical
services, sanitation, incidence of disease, nutritional levels, and living and working
conditions, These two iudicators have been used for rating general health conditions
in the study countries (table 52),
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Table 52.--Indicators of health conditions, 26 study countries arrayed by per capita gross
national product and output per farm worker, specified years

Per caplta Agrienltural Infant Percentage
Country gross domestic output per mortality of deaths Health
national farm worker, rates, per at age 50 ratingt
product, 1960 1960 1,000, 1955-59 | and over, 1960

--------- U.S. dollars--------- Number Percent Rating
Israel...ecoues 905 1,674 232 27 1
Venezuela...... 650 498 64 34 2
Poland....eese. 538 616 75 66 1
Argentina...... 465 1,598 60 59 1
Chile.eev.vvsn. 405 545 118 3 38 2
Spaifie.ceceeses 372 656 52 37 1
JAPAN. s eeovssns 337 402 38 73 1
MexXiCOuevuroans 321 358 78 3 29 2
Greece..veeoses 297 387 41 76 1
TULKEY e e vnness 254 326 NA 3 36 2
Costa Rica..... 251 438 79 31 2
Colombia ...... 248 536 101 28 3
Yugoslavia..... 179 249 99 3 58 1
UAReeevreennnes 155 365 130 ‘27 3
Jordan......... 153 NA 70 28 2
Tunisia........ 145 NA A 45 63 1
Brazil......... 145 229 6 170 421 3
Philippines.... 113 181 83 29 2
Taiwan,..oovones 97 247 34 NA 1
Nigeria........ 95 NA 78 NA 3
Thailand....... 84 94 55 329 2
Indi@...ooene.. 70 113 8 146 4 26 3
Sudan.......... 66 NA 9 NA 3
Pakistan....... 64 165 9107 NA 3
Tanganyika..... 57 NA 7 170 NA 3

1 The numbers 1, 2, and 3 denote most favorable, moderately favorable, and least favor-
able health conditions, respectively. < Jewish population only. 3 1957-59 period.
%71950-52 period. > Ruropean population only. 6 1940-50 period.

7 1945-49 period. @ For rural areas only. ° 1951-54 period.

Source: United Nations (55).

Generally, countries with the highest levels of agricultural output per agricul-
tural worker had the most favorable health conditions. The 5 leading countries in this
category were Israel, Argentina, Spain, Poland, and Chile, Of these, all except Chile were
in the most favorable category. The 6 lowest countries in output per worker were
Thailand, India, the Philippines, Pakistan, Brazil, and Taiwan, Of these, India, Pakistan,
and Brazil were in the least favorable class; Thailand and the I*hilippines were in the
moderately favorable class; and Taiwan was in the most favorable class, In Taiwan,
large-scale, aggressive health and sanitation programs sponsored by the central gov-
ernment and supported by large numbers of the population have been major factors in
improving general health conditions, Taiwan's experiences indicate that despite low
incomes, health conditions can be improved in countries that have the will to do so.

In recent years, health conditions have improved inmost of the study countries, This
is refletted by the decline ininfant and childhood mortality, and in infectious and parasitic
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diseases, Most of the countries, however, still have very inadequate housing, sanitation,
and medical facilities,

In spite of recent progress, large numbers of people in underdeveloped countries
are still affected by infectious and parasitic diseases, Approximately one-sixth of the
world's population is afflicted with trachoma, a disease causing blindness, In some
tropical countries, malaria is still widespread, and the incidence of tuberculosis is
second only to malaria, Pestilential diseases, such as smallpox, plagu=, cholera, yellow
fever, typhus, and relapsing fever, most frequently occur in the vorld's tropical and
semitropical regions; however, incidence of these diseases has been greatly reduced
during recent years as a result of large-scale eradication programs,

State of health is a function of environment and nutiition as well as of medical fa-
cilities, The elimination of disease carriers is an important approach to eradicating
parasitic diseases. For example, two-thirds of Tanganyika is uninhabitable because of
the tsetse fly. Its elimination would reduce the incidence of disease and open up new
lands for cultivation. Such measures often must be accompanied by improvements in
environmental factors, For example, water is the carrierof a snail-causing bilharziasis,
a debilitating disease which affects an estimated 150 million people in rural areas.
Improved sanitation will be necessary to eliminate the disease.

Undernutrition (insufficient calorie intake) and malnutrition (imbalance in the diet)
often account for lethargy, lack of initiative and drive, low resistance to disease, and
quick tiring at work (table 53), Improvements in nutrition will also increase employment
capacities of rural people in the world's less-developed countries,

Teble 53.--Calorie levels as percentages of requirements and protein
consumption per capita, 17 study countries, 1957-58 - 1959-601%

it Calorie Protein level (per capita)
oun
Y level Total Animal origin
Percent Grams Grams

Israel.eceecriececcerenvnese 110 81 33
MeXiCOiereoenreaonsocnonnes 100 68 20
PhilippinesS.cveeeevrrenesee 85 47 14
Yugoslavife.eeeesereorannse 111 95 26

P B R O 102 57 14
Turkey.oeeeeeeonnncocncneae 117 90 14
Venezuela.ciseoevsvsoevennse 92 62 25
Brazil..eeeseseeseeensennas 112 3 67 319
OreeCe.ivecesresesansscocnans 120 93 26
IndiB.esenevereroeneocescnne 84 52 6
Argenting..vseesreeivseness 120 98 57
Chilesivsunneevernnnesannss 99 37 326
- 2 |« W T4 67 17
)T R VO 104 71 20
Colombia, eeveeesseneecacess 88 4 48 4 23
UAR:oseenasconosoncocronnes 108 76 13
Pakistan.eeeeseeeevooennnss 88 46 7

! Calorie and protein levels are generally much lower in rural than in
urban areas.

2 Countries arranged in descending order, according to annual compound
rates of change in crop production.

3 1957,

4 1956-58.

Sources: The World Food Budget 1970, Foreign Agr. Econ. Rpt. 19, U.S.
Dept. Agr. Oct. 1964, and United Nations (22).
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Educational Levels and Programs

Development of human knowledge and skills is an essential component of economic
progress. No other factor has contributed more to man's growing capacity to increase
his output of goods and services. The world's economically advanced nations have long
assigned high priority to increasing knowledge through research and to increasing the
level of education and skills of all of their people, Therefore, these nations stand in
sharp contrast to the world's less-developed nations in levels of education and skills
(fig. 9), and in size of the stock of knowledge applicable to increasing production, espe-
cially in agriculture,

Although available statistics on educational levels in many study countries are in
some ways restricted, indicators as illiteracy rates, educational attainments of those
25 years of age and over, and percentage of children in eligible ages enrolled in school
(table §l; ) have considerable value, A composite index of primary and secondary scheol
enrollment in 1950 has been used for rating the countries according to the educational
levels of their present adult population and for classifying them into the three groups,
most favorable, moderately favorable, and least favorable (table §)).

All of these indicators relate to the total population rather than to the rural or agri-
cultural sector. Educational levels in rural areas are consistently lower than in urban
areas, For instance, only 3 children in the rural areas of Brazil for every 100 in urban
areas completed 5 years of schooling. In the Philippines, 84 percent of the 7-to-13 age
group in urban areas, compared to 68 percent in rural areas, attended school in 1957,
Factors associated with the rural-urban education differential include sparsity of popu-
lation, inadequate transportation, unwillingness of qualified teachers to live in rural
areas, and reluctance of families to forego the assistance of children at home, Moreover,
many families in rural society do not appreciate education because of the seeming in-
applicability of knowledge gained through schooling. Lack of facilities for secondary and
higher education lessens the appreciation of even primary education,

Among study countries, higher education levels are generally associated with higher
per capita incomes, higher productivity, and more rapid growth of per capita agricultural
production. Countries with an education rating of 1 have an average per capita GNP of
$437, output per worker of $641, and 2.1 percent annual change in per capita crop pro-
duction. The relevant figures for countries with a rating of 2 are, respectively, $221,
$336, and .9 percent, For countries with a rating of 3, the relevant figures are $123,
$240, and 1.1 percent,

There are numerous exceptions to the above general relationships, particularly
among countries with ratings of 2 and 3. The per capita GNP in Costa Rica, with a rating
of 2, is $438; in Greece, with a rating of 1, it is $387. The rapid growth of Sudan and
Tanganyika probably reflects production on commercial farms where good management
has probably substituted for low educational levels, Moreover, while a highly developed
economy may require a relatively high level of education, a high educational level will
not assure a rapid rate of economic growth unless other requisites for development are
favorable, Rather, educational levels can %e in part a function of income levels such that
a rise in income, associated with an increase in productivity, often finances educational
expansion (Bowman, 6), These considerations raise questions concerning the proper
investment priority assignable to education. It has often been held that a large expansion
of educational facilities is a prerequisite of sustained growth, An alternative hypothesis
ig that educational expansion is inseparably linked with growth as both product and con-
tributor. Needed levels and rates of expansion of education depend in part on the levels
of development already achieved. A goal of universal education through the elementary
school level, coupled with enough progress in higher levels of education to service such
an expanded elementary school program, would be an exceedingly ambitious goal for most
of the study countries.,

The quality of education in many of the study countries is low by Western standards.
Often, school curricula at all levels of instruction are characterized by excessive work
loads and emphasis on detail, Teaching methods are rigid, with emphasis on memoriza-
tion rather than on developing a spirit of inquiry and power of observation. Class in-
struction often bears little relationship to everyday experience, Such characteristics
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Table 54.--Indicators of educational levels, 26 study countries arrayed by per capita gross national product

c“A“:::l: ate ‘r’ncantlge of population 25 years and older, by | Percentage of

of ‘c’ohnnge tn Literacy level of schooling completed2/ children in Educat ton

Country crop output Year ratel/ Less than prinary and ratingd/

tsia-43” et T | o | on | Teed | schoeree o B

(pet.) _level eve eve eve schools,

| (17 1) P P ) 9.7 1948 94 4/43 4/32 4/21 4l 4 58 1
4.5 1950 52 NA NA RA NA 30 2
3.0 1960 95 52 35 10 k] 53 1
2.8 1947 86 5/38 5/57 5/ 4 s/l 51 1
Chil@scseracecrranssane 2.8 1952 80 24 55 19 2 50 1
Spalnecscereecsrsnssnne 2.7 1960 87 6/28 6/67 6/ 4 6/1 43 1
Japan.seeceeass ves 2.8 1960 98 3 66 25 6 69 1
MeX$CO eevorees vee 6.3 1960 65 2/40 /53 s /2 30 2
Cregcecoseessss eee 3.7 1961 80 B8l45 8/44 B/ 9 8/ 2 53 1
TurkeYe coseososascorss 4.5 1955 39 2/83 mna2 FIN /1 24 3
Costa Rfca... ves 5.6 1950 79 63 33 3 1 37 2
Colombise...s . 2.6 1951 62 53 40 6 1 22 3
Yugoslavia...ee e 5.1 1961 n 9/37 9/51 s/ 9/1 51 1
UAR.coovscasonsnscnsnes 2.0 1947 20 A NA NA NA 20 3
JOTdAnesssascrsancesnns -1.9 1961 32 NA NA NA NA 15 3
Tunislleoraconsassasers 1.6 1956 16 NA A HA NA 15 3
Brazilevecconse .ee 4.2 1950 49 80 16 3 1 21 3
ITAD.cevrenss vee 3.6 1956 15 9% 5 1 -- 13 3
Philippines.... ves 5.2 1958 75 10/70 10/25 10/ 2 10/ 3 39 2
TalVAn.oeeseossvassones 4.5 1956  11/54 57 % 5 4 8 2
Nigerfi®uicocesesosonnnas 2.6 1952-53 11 NA NA NA NA 12 3
Thatland.ceesesevsanans 4.4 1960 68 61 36 3 - 38 2
Indileesveccnonsenconns 3a 1961 2% 8/97 8/2 8/ 0.5 8/ 0.5 19 3
SudBNesescrsrrsnsesaces 8.0 1956 7 5/89 s5/t0 5/ 0.5 5/ 0.5 4 3
Pakistan... “os 1.8 1951 6/19 91 6 2 1 17 3
Tanganyika.. . 5.2 1963 7 NA NA NA NA ? 3

1/ Por population 15 years and older.
2/ The first level {ncludes those completing &4 years of primary schooling but less than 4 years of secondary school; the second level
{ncludes those completing & years of secondary but less than & years of higher schooling; and the third level includes those compist:ing

4 or more years of higher achooling.
3/ These are based on ratio of primarv and eecondary school enrollment to size of population in eligible school enrollment ages in
1950. Countries with ratios of 40 percent or more are rated 1, those with ratios of 30 to 39 percent are rated 2, and those with ratios

under 30 percent are rated 3.
4/ 1954, 5/ Population over 20 years of age. 6/ All ages. 7/ 1950. 8/ 195i. 9/ Population over 10 yesrs of age. 10/ 1948,
11/ Populatfon over 6 years of age.

Source: United Nations (53).

have encouraged unqualified acceptance of instruction and have stymied the creativity
needed for progress,

One measure of the effort being made by governments to improve education is per
capita expenditure on education as a percent of per capita GNP (table 55), These range
from 1.0 percent in Spain to 5.5 percent in Japan, They are low in Mexico, Pakistan,
Greece, India, Colombia, Nigeria, and relatively high in Taiwan, Tanganyika, and the
United Arab Republic,

Population growth, inadequate transportation and communication, and variations in
language and dialect (as in India, the Philippines, and most of Africa) represent signifi-
cant barriers to educational progress. But in spite of these obstacles, during the past
decade primary enrollment ratios increased in all of the study countries except Greece,
Poland, and the Philippines,

Primary and university levels of instructionhave generally dominated the educational
systems of developing countries. Provisions for vocational and technical training are
usually considered inadequate, particularly in view of the great need for technicians in
most underdeveloped countries. The United Arab Republic andIsrael are exceptions,

There is often little demand for vocational schooling among students, just as there
is little demand for technical subjects in secondary schools of general instruction or in
universities, Prestige is primarily, if not exclusively, associated with highly academic
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Table 55.-~Expenditure on education as a percentage of per capita GNP, and distribution
of expenditure, 24 study countries

Percentage distribution of expenditure, 1956-59
Total
Country?! educational Pre-pr%mary Secondary Higher Administration
expenditure | and primary education | education and other

education expenses®
Group I = = feeesecscccsaccccccmccccmenme—— Percent-emceccncmmcmmm e
ISrael?eeeecencccens 3 3.0 66.0 9.4 8.0 16.6
Sudanooocoouooo-onnno N 4204 39.9 - 1707
Mexico%usveeeeannnne 41.1 NA NA NA NA
Costa Rica’....ceeees 3.1 NA NA NA NA
PhilippineS.seescaese 2.7 83.8 15.6 .5 0.1
Tanganylka........... 3.4 44.0 43.6 5.6 6.8
YugoslaviaZ...eeeouse 3.0 59.7 23.1 16.5 0.7
Taiwan?-.............. 3.4 NA NA NA NA
mrkey.............. 4 2.2 NA NA NA NA
Venezuela?,.veesveens 321 NA NA NA NA
ThailandZ..eeeeeennss 2.5 65.5 24.5 2.9 7.1
Brazilieeeeececasnnes 2.3 39.1 20.2 24.3 16.4
Greece?.ieeeeesnsenss 4 1.6 NA NA NA NA
Group IT
India2..seeeensncnnns 4 1.7 32.1 35.2 18.0 14.7
Poland............... 4.2 NA NA NA NA
Argentina cresvenscas 3.1 NA NA NA NA
Chile2ieeveeroeenenes 4 2.4 NA NA NA NA
Japarl'......ll.l.ll.. 5.5 32.0 30'6 11'8 25.6
Spainiieeeercescnnes 3 1.0 61.0 6.9 12.1 20.0
Colombia.lll.lll'.ll. 109 4’3.6 19.6 16.4 20.4
Nigeriab.veveereasons 1.9 (YA 23.0 1.5 11.1
1171 43,9 NA NA N NA
Pakistane.eeeeoeoesas 1.3 33.0 36.5 1:€.1 14.4
TUNi8180eeeesronennns NA 56.6 7 27.6 A 11.4

1 Includes special and adult education among others. 2 Capital expenditure not included.
3 Expenditure by central government only. Ebcpendlture by Ministry of Education only.

5 Not known whether capital expenditure included. © Not Including Southern Cameroons.
7 Includes teacher training.

Source: UNESCO (63).

subjects, such as the humanities and the fine arts, These subjects are emphasized as
preparation for the professions of law, medicine, and civil service, which are highly
esteemed because of their association with the governing class, Moreover, students
concentrating in a technical subject, such as agriculture, often plan to enter the civil
service in an administrative capacity upon graduation, In 1958, Brazil's agricultural
schools at the secondary level had a capacity of 20,000 but an enrollment of 5,000, while
university level enrollment in agriculture was only 57 percent of capacity (UNESCO, 63).
At the same time, unemployment among the professionals is uncommonly high in some
countries, notably India and the Philippines., Unemployed university graduates often
refuse to seek employment in a field in which they did not specialize,
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The quality of university graduates, especially of those who become administrators,
is crucial to developing countries, The developing countries have less need for large
numbers of mass-produced college graduates thanfor a smaller number of men of highest

quality (Hunter, 27).

Agricultural Extension

Agricultural extension or technical assistance programs to help farm people learn
and apply improved ways of farming, better business practices, and more effective
patterns of cooperation have made vast contributions to agricultural development in the
United States, Japan, and a few other countries, These programs have also contributed
directly to expanding the intellectual horizons, knowledge, and skills of farm people.

Until recent years, several of the study countries had no agricultural extension
programs, but most of them have now begun to develop this kind of education (table 56),
In some cases these programs have emerged as projects supported by AID, FAO, or
private foundations., In general, such programs have been in operation for too little time

Table 56.~--Ratios of farm holdings and economically active persons in
agriculture to extension workers in selecied countries, 1959

Economically
Total Farm holdings active in
Country extension per extension agriculture
workers worker? per extension
worker
-------------------- Number-e«eeemcmemcaanccanu.
Israel.csseenencereocses 610 38 157
Philippines.ceeeeeseoss 1,623 1,010 3,497
Talwan..ceveoeceareness 884 NA 1,698
TUTKEY e evrsveesnssenns 1,758 NA 5,539
Venezuela..eseeersocsss 332 749 2,331
Thailand.eseeesssessess 328 6,438 34,555
GreeCeiiseersnconsanass 4,851 206 403
Iran..seeseranssnsoonse 648 NA 5,130
India?..eeeeininncensas 48,579 913 2,696
Argentina..cceeeeasanans 544 1,005 4,193
Chile.iiveevansonnencns 154 980 4,208
JaPAN. st esessrencsncns 13,566 4 445 728
Spain.ciecrsecesnnsenes 206 NA 23,316
Nigeria..oeeveeesenncss 950 NA NA
Jordan.sescecesescnseans 20 1,023 NA

1 These ratios are merely crude indicators of the adequacy of the
supply of extension personnel. The total number of extension workers
rather than the number of field workers was used for the computations
due to data limitations.

2 pata for farm holdings pertain to a year around 1950.

3 Including all community development employees.

4 pata for farm holdings pertain to 1960.

Sources; C. W. Chang, Extension Education for Agricultural and Rural
Develcpment, Bangkok, 1963, FAO, Informe del Centro Sudamericano de
Extension Agricola, 1959., U.N. Compendium of Social Statistics: 1963,
and reports from AID personnel.
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or on too limited a scale to have yet had a large impact upon agricultural production,
Moreover, establishment of an effective extension program is no easy task in most of
the world's less-developed countries,

Agricultural extension programs are most effective when supported by a large fund
and a constantly increasing stock of improved technologies. In the United States and
Japan, highly effective agricultural research programs have long assured improved
technologies., Some technical improvements produced through this research, such as
improved insecticides, can be readily adapted to the agriculture of other countries,
Other improvements, such as some of the higher yielding crop varieties, have limited
geographic application; mechanical inventions have varying degrees of economic value
because countries differ in their relative needs for capital and labor-saving innovations,
Such limitations in transferability will limit the effectiveness of extension programs in
many of the underdeveloped countries until they also build strong agricultural research
programs.

Cultural Patterns and Value Orientations®

Cultural factors which influence valuations of material welfare, work, and nonwork
activities are generally believed to affect demand for goods and services, availability of
resources, incomes, savings, and investments, These include kinship ties and attitudes
toward change as influenced by family structure, customs, religion, exposure to economic
development via luxury consumer goods, and education, For example, the number of
holidays in most countries is influenced by religion.So too are food consumption patterns,
health conditions, and the economic worth of particular kinds of food-producing activities,

Investigation of the influence of cultural and value differences upon differences in
levels and rates of change in agricultural output and productivity between countries is
complicated for several reasons., For one thing, cultural patterns and, in turn, the
strength of economic or ''capitalist' values often differ markedly from area to area and
among various population groups within the same country as well as across countries,
Indeed, few nations are without some population groups whose economic motivations or
""capitalist' values are relatively strong. These, if they can be identified, provide a basis
for the beginnings of development,

Moreover, a particular cultural and value feature can both impede and facilitate
progress, This is true for some factors that can simultaneously influence economic
development from the point of view of both demand and supply. For example, religious
holidays, such as the Christmas season in the Western world, can adversely affect the
available supply of labor and yet greatly stimulate development through influence upon
wants and market demand for goods.

Finally, cultural patterns and values are qualities that have been formed and modified
over time, They are always influencing the direction and rate of development--some
through their influence on wants, or on the available supply of labor and other factors,
or on both supply and demand. However, instead of being static, or ''given,' they them-
selves often become one of the products of the development they help to influence, For
example, in the United States attitudes toward child labor have changed markedly since
1800 because of changes in technology, income levels, emphasis upon education, and
industry structure. As another example, in parts of India introduction of factories which
offer jobs not easily fitted i.:to established job and related caste categories is having
considerable influence upon traditional caste relations, Existing caste relations, mean-
time, influence the variety of operations any worker can perform. If labor were expen-
sive and highly inelastic in its supply, this could easily lead to prohibitive labor costs.
However, where labor is very cheap and supply highly elastic, such limitations--although
influencing the interpersonal and intergroup distribution of jobs--may have very little
influence on labor costs per unit of output and, therefore, little influence on economic
development.

8 This section is a brief summation of an analysis that is still in a preitminary stage,
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Study of cultural patterns and values will be most useful for economic analysis if
the various ways in which cultural patterns influence development can be related to
basic economic categories or terms, such as demand, supply, and scarcity. Also, the
economic influence of cultural patterns and values can be best evaluated when examined
within the framework of a general theory of development, This wiil make it easier to
distinguish the influence of these factors from that of other factors such as market
demand, availability of production requisites, and the availability of adaptable technologies
more productive than those now inuse, Not even the latter factors are wholly uninfluenced
by cultural considerations. Yet, care must be takenlest cultural patterns that are different
and that can be markedly changed only between generations are held responsible for

limitations of other kinds,
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CHAPTER 7.--CAPITAL AND CREDIT

Present Capital Features

Capital on Farms

More than any other feature, differences in capital resources distinguish the agri-
culture of underdeveloped countries from that of economically advanced regions, When
man first began to till the soil many centuries ago, his farm capital consisted of little
more than a handful of seeds gathered from forests and open areas, and of broken sticks
and stones to break and stir the soil. Farmers in economically advanced countries now
use modern machines, highly productive kinds of crops and livestock, and other farm
inputs that are the marvels of modern scientific and engineering achievement, Yet,
millions of tillers of the soil who live less than a day's travel away from modern agri-
culture still use only a few simple capital items. For many, these include such imple-
ments as crude hoes, blunt-edged axes, hand sickles, and wooden flails. At somewhat
higher levels, theyinclude wooden plows, carts or wagons, and donkeys o= oxen for drayage
and draft purposes, Many of these farmers save their seed from the preceding harvest
and use seed stock passed down from one generation to another. They have learned to use
both animal and human manure as well as straw and other plant materials as soil amend-
ments, Many, however, have never used chemical fertilizers, pesticides, hybrid seeds,
and other modern agricultural inputs,

These attributes of agriculture have been described by several anthropologists,
economists, and specialists in other disciplines, but quantitative information on farm
capital resources is available for only a few underdeveloped countries (Firth and
Yamey, 13). For some of these regions, it is available only for a few small areas or
case farms,

Information from the All-India Rural Credit Survey conducted in the early 1950's
shows the average value of farm assets of families in the wealthier and poorer halves of
the population (46), Assets of families in the upper strata had an average value of
8,376 rupees, equivalent at the exchange rate of 4.7 rupees per dollar to $1,782. In dollar
terms, this consisted of $1,199 in land, $337 in buildings and irrigation work, $173 in
livestock, $41 in implements and machinery, and $32 in other items. The lower strata
families had cultivation assets, in dollar terms, of only $506; of this amount, $297 was
in land, $123 in buildings and irrigation work, $68 in livestock, $11 in implements and
machinery, and $7 in other items,

Families in the upper strata had annual farm operating expenditures totaling
776 rupees ($165) per family, with 444 rupees ($94) paid in c1sh and 332 rupees ($71)
paid in kind, Those in the lower wealth strata had annual farm expenditures totaling
214 rupees ($45), with 121 ($26) paid incash and 93 rupees ($20) paid inkind, Cash expend-
itures in the lower strata included 18 rupees ($4) for seed, 8 rupees ($2) for manure,
29 rupees ($6) for hired labor, 29 rupees ($6) for fodder, and 37 rupees ($8) for other
items (46, pp. 830-51),

At the end of 1957, the average farm in Taiwan had total Jarm assets in U,S, dollars
of $3,820 (using the exchange rate of NT $29 = $1 U,S,). Land, averaging 4.05 acres per
farm, accounted for $2,983 of this amount, building and other land fixtures for $609,
livestock for $117, crop inventories for $68, and farm machinery and implements for $43,
Annual farm operating expenses for these farms in 1957 amounted to $343 per farm,
with $219 paid out in cash and $124 paid out in kind {Tsui, 62).
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In major cocoa producing provinces of Nigeria, the average family--consisting of
8.6 persons--had an available total land area of 36.6 acres in 1952, Field survey data ob-
tained for 738 families inthese provinces indicated an average value of ''durable property"
of about $550 per family, This included about $55 worth of '"business equipment'' con-
sisting of farm implement, craft, and transport items. These included cement platforms
for drying cocoa, looms and sewing machines, cars, lorries and bicycles, carpenter
tools, and pguns of hunters, as well as farm equipment, Farm equipment per family
had a reported value of only $22, In a few cases, this included imported axes and spades;
but in general the farm equipment consisted only of hoes, broad heavy knives called
machetes or cutlasses, knives attached to long poles for harvesting cocoa pods from the
higher branches, and a number of large baskets used to carry crops and other goods
between farm and home and between home and market (Galletti, Baldwin, and Dina,
20, pp. 133-233), In addition to their '"durable property,' the average family had about 5
heti of sheep or goats and 15_fowls.

Japan has achieved a much higher level of output per worker and per unit of land
than all other Asian countries except Israel, Assets per Japanese farm in 1958 had an
average value in U,S, dollars of $3,465. Of this amount, land accounted for only 25,7 per-
cent, compared with 78 percent in Taiwan, Buildings accounted for $1,586 or 45.8 percent;
farm equipment for $144 or 4.2 percent;livestock for $128; and cash on hand and in banks
for $564. Farm operating expenses averaged $304 per farm. Some major expense .tems
included fertilizers averaging $70 per farm, tools and equipment $49, feed purchases $43,
and maintenance of farm buildings $29 (Yang, 72).

In Israel, average investment per established family farm (excluding land) for
1954-58 at 1954 prices was a. - %5,900, Of this amount about $3,000 was invested in
structures and equipment, $2,550 . _.vestock, and $350 in orchards (Mundlak, 40). Of the
$3,000 in structures and equipment, abou! $450 was in farm machinery and implements.
In 1954, these farms had a total land area of 12,75 acres per farm and an irrigated area
of 5.8 acres per farm, This is much more land than is used per family in either Taiwan
or Japan,

Estimates have not been compiled for the other study courtries, but the amount of
capital per farm in most of the study countries probably lies between the extremes
reported for India and Israel. Investments per farm are at the lower end of this range
in Pakistan, Thailand, and Tanganyika, somewhat higher in Egypt, Sudan, Iran, the Philip-
pines, and Jordan, and higher still in the Latin American countries, with Argentina
appearing tc have average capital assets per farm in excess of those in Israel. Against
these estimates, the average value of farm assets per farm in the United States in 1959
was about $54,000 (64),

Capital in Agricultural Service Facilities and General Infrastructure Features

Modern agriculture requires not only large amounts of capital on farms, but large
investments in industries, institutions, and facilities, These include industries engaged
in the manufacture of farm machinery, fertilizers, pesticides, pharmaceuticals, and
other items; industries engaged in assembly, storage, and processing of farm products;
industries engaged in the transport, distribution, and sales of factors and products;
irrigation dams and canals; farm credit agencies; agricultural education, extension,
and research institutions; and the infrastructure of roads, railroads, harbors, electric
power systems, schools, health and sanitation facilities serving both farm and nonfarm
sectors,

Measures of the stock of capital wealth used for such industries, institutions, and
facilities are not now available even for the United States, let alone for the stucy coun-
tries (Allen, 3). Some ind.cation of major intercountry differences in such investments,
however, is provided by statistics on production of fertilizers, miles of hard surface
roads (table 76, Chapter 10), and electric power production, and by general inforimation
on agricultural marketing facilities,
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Among the study countries, Japan is the leading producer of commercial fertilizers
and of most of the other indicators of investments in agricultural service facilities,
Mexico and Argentina lead the Latin American countries, All of the Asian countries,
except Japan and Israel, and all of the African nations have very low investments,

Needs for More Capital

The need for more capital to increase agricultural output can be determined only
by close reference to its productivity relative to its costs, The closest approximation
to such information available on a nationalbasisis that on capital-output ratios, as showa
in table 57 for :. f the 26 study countries, These data relate average yearly increments
of capital to average yearly increases in agricultural output, but they do not account
for contributions of other factors to the increased output. Although they are crude meas-
ures, they doindicate a relatively high productivity of capital in most of the less -developed
countries, and a generally lower productivity in the more developed countries, For
example, in Venezuela, Israel, Japan, £gypt, and Greece, the gross marginal productivity
of capital was much lower than in Thailand, Pakistan, India, and the Philippines,

Table 57.--Capital-output ratio and related marginal productivity of capital in specified
study countries?

Capital- Marginal Capital- Marginal
Country output productivity Country output productivity

ratio of capital? ratio of capital?
Israeleseevenenss 3.70 0.27 Greece.cerennens 1.14 0.88
Philippines...... 0.58 1.72 Indigseeseensese 0.75 1.33
Yugoslavia....... 1.00 1.00 Japan....ceeeees 2.33 0.43
Taiwan...seoevees, 0.76 1.32 UAR:vvevnnnnnnne 1.49 0.67
Venezuela........ 4.78 0.21 Pakistan........ 0.28 3.57
Thailand....eee0. 0.26 3.85

1 These are incremental gross ratios and gross marginal productivity measures.
2 These are the reciprocals of the capital-output ratios.

Source: FAO, United Nations, 1964.

Estimates of capital productivity shown in table 57 neced to be supplemented by
measurements which take account of factors besides capital. The measurements in
table 57 also reflect mainly the productivity of capital invested in traditional inputs
rather than the new kinds of inputs,

In most of the study countries, there is probably very little scope for investing much
additional capital per worker or per unit of land in traditional kinds of agricultural
input items., Additional capital is needed, however, for new improved kinds of inputs
essential to increasing agricultural output, e.g,, seeds of improved crop varieties,
chemical fevtilizers, pesticides, and improved implemants, Capital is also required
for the manufacture, transport, and distribution of fertilizers, pesticides, and other
production requisites; for facilities for the assembly, transport, processing, and distri-
bution of agricultural products; and for irrigation and drainage facilities, At the general
overhead level, more capital is needed for roads, railroads, harbor facilities, electric
power and telephone systems, printing presses, hospitals and medical facilities, and
educational and research facilities,

The amounts of additional capital now needed for these investments cannot be easily
estimated, but the sums are knowntobe large relative to the additions macde to the capital
etock of these countries within the last decade (table 58),
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Table 58.--Annual gross farm capital formation in specified study countries,
1950 and 1960

Gross farm capital formation Gross capital
Per Dot - formation as
er neclare o percentage of
Country Total arable land value of agri-
cultural output,
1950 1960 1950 1960 1960*
Miliiow U.S. dollars U.S. dollars Percent
IST8€leseeronesonanes 63 95 217 2 244 42
Sudanl.l.".........‘ 5 ' 33 4 ll 6
PhilippinesS.ecececene 25 24 6 4 2
YugoslaviBeseeseeosss 70 393 9 47 33
Taiwaneecsesosoesecss 37 48 45 55 11
Venezuela..coseeosees 135 217 52 88 40
Thailand.....-.o..... 50 81 5 8 8
Greece..ll.ll.l..'.l’ ]A‘ 109 4 30 1-4
Indi@eeesscscscscrnss 437 2,156 3 13 15
JOPAN. cosonsonsnasass 529 787 104 2 129 16
UAR:cevovvroococasass 42 117 18 47 10
Pm{istm..l..'.l.l..l 58 150 2 6 5

1 gross national product originating in agriculture.
2 capital formation per hectare of agricultural land was $87 in Israel and $112 in
Japan.

Sources: National Statistical Abstracts, FAO questionnaires to respective governments,
National Bank Statement, U.N. Yearbook, National Account Statistics.

Ways of Mobilizing More Capital For Agriculture

Underdeveloped countries can mobilize additional capital to invest in agriculture
by one or both of twoways: (1) byinternal savings out of current production and incomes,
and (2) by diversion of capital from other uses and sources,

Internal savings can be made voluntarily by individuals, families, business firms,
or other agencies, Or they can be made through forced saving techniques, that is, through
new tax levies or credit expansion for capital expenditures sufficient to increase p:ices
and to force reduced consumption of other goods and s2rvices, Under the assumg.ion
of full employment of resources, anincreased rate of savings is possible only by reducing
consumption expenditures, whether savings are made voluntarily or are forced, Under-
employed and unemployed resources, however, provide a potential base for savi igs
and new capital formation that does not require curtailing output and consumption of other
goods and services.

The potentials for savings out of incomes at current levels are relatively low in
most of the study countries simply because of their low level of income relative to
living needs, Most of the study countries, however, probably have a larger cappcity
for savings and new capital formation then their per capita incomes and past rates
of capital accumulation indicate. For example, even lower income families in jnany
underdeveloped areas of the world use a relativelylarge part of their inccme to purghase
jewelry or for ceremonialuses (Firth and Yamey, 13). Furthermore, many underdeveloped
sountries have extremely unequal incomn distribution; hence, in some cases, s8]l
sroportions of the population receive very large incomes,

Rents or income from land constitutes a major part of the income of many of the
larger income recipients, especially in countries characterized by large concentrations
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of landownership, as in much of Latin America and the Middle East. Historically, land
income has often been used for support of conspicuously high levels of consumption
rather than for new capital formation (Lewis, 33), Yet, through a combination of land
tenure and tax reforms, Japan and Taiwan have been able to draw off a large part of
such land income for the financing of needed capital improvements (Ogura, 42). Tax sys-
tems of most of the other study countries with large concentrations of landownership
do not encourage reinvestment of land income,

Whether underemployed resources provide an important base for new capital
formation in agriculture and its related infrastructures depends upon how much under-
employed resources the study countries have, upon availability of the factors needed
as complements of the underemployed resources--including entrepreneurship andorgani-
zational resources without which now idle labor and land are of little economic worth,

Some observers doubt that underdeveloped countries have enough underemployed
resources, especially labor, to serve as a significant basis for new capital formation,
These doubts have originated from the belief that marginal productivity of labor is posi-
tive (Viner, 68). Several of the study countries, however, do have relatively large amounts
of unemployment, There are also large seasonal variations in the arnount of work per-
formed in the agriculture of most underdeveloped countries, This latter fact suggests
the presence of more labor potential in off-peak labor seasons than is actually employed,
In the United States, throughout most of the 19th century, such labor was frequently
employed to build up farm and rural area resources, Examples of comparable patterns
of new capital formation with labor that would otherwise have produced very little
can probably be found in most of the study counti:es, For example, using rupees paid
for food under the P.L., 480 program, a rural works program has been devised whereby
unemployed rural people in East Pakistan and millions of landless people in the Bengal
area have been put to work building farm-to-market roads and irrigation works (Harrison,
25, p. A 16),

" Actually, as an economic concept full employment has a meaning that is highly
relative to price and income levels, and above all else to the values that a nation's
people place on economic goals, Through increased awareness of their possibilities,
most people--in less-developed and economically advanced nations alike--can work
much more effectively than they are accustomed to doing,

Capital can be diverted from hoards, from other production uses, and from foreign
sources, as through grants, loans, and investments by foreign entrepreneurs,

Peasant societies have various methods of hoarding wealth, The magnitude of such
hoards and their importance in underdeveloped countries cannot, of course, be determined
from available information. It can safely be assumed that diversion of sizeable amounts
of capital from other production uses to investments in agriculture is not very important
in the study countries, By and large, the study countries will have to depend upon their
own savings for much of the capital they need to increase their agricultural productivity,
During recent years, these have been supplemented by foreign grants and loans under
programs of technical and financial assistance, and by investments of industrial and trade
organizations from economically advanced nations, Foreign corporations, for example,
have made some investments in plants producing fertilizers and other production requi-
sites in a few of the study countries, thereby providing international transfers not only
of capital but also of entrepreneurial ability,

Credit Facilities and Practices

Kinds of Credit Agencies

In most societies, decisions to save and to invest are made by different persons,
In such cases, it is mainly through credit transactions that savings are made available
to investors. The agency and mechanism through which savings are made available to
investors may be very simple or very elaborate, often depending upon the country's stage
of economic development, At one extreme, savings can be made available to investors
directly by savers without intermediary agencies, or at the other extreme, through
large-scale banking and credit syrtems, including these operated by the state,
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Table 59.--Percentege distribtution of institutiunal end noninstitutional cred{t sources, for specified countries and years

Sources of Sources of
. Non- institutionul credit ncninstitutionsl credit
Insti- N
Country tear L ntgonal | 29U Loceioin | oo Profes- Rela- Total
tutional und semi-|  4g41 Couper- | slounal Traders tives Land- Others
official banks atives money and lords
nggencicy . lernders friends

------------------------------------------ POICONleemes crrcececmccnemecsc et cscaccemceasccacnacncann
Mexicoieeeaioees 1959 £3.0 20.0 27.0 3.0 1(27.0) (20.0) 20.0 (20.0) - - 100.0
Jupan..eeeenee. | 1901 71,7 28.3 18.1 2.3 51.3  (16.7) 16.7 (16.7) (16.7) 11.6  100.0
Venozueln...... | 1960 45.0 55.0 40.0 5.0 -~ (55.0) 55.0 (55.0) (55.0) --  100.0
Pakistun {Weat) 19454 27,71 7.3 13.4 - 14.3 1.1 5.1 62.8 0.2 3.1 100.0
Thofland...... . 13/57 12.6 87.4 -- -- 12.6 16.1 34.5 34.8 1.0 1.0 100.0
Philippine 1us? 12.0 88.0 11.0 1.0 (11.0) 42, 1.0 6.0 39.0 -- 100.0
Irnneeesiene. 146 10.0 90.0 10.0 .- {10,0) 90.0 (90.0) (90.0) (90.0) -- 100.0
Indineeeevenen. 1952 7.4 92.7 1.3 0.9 3.1 69.7 5.5 14.2 1.5 1.8 100.0
1761 23.1 76.9 23,1 --- (23.1)  (70.9) (76.9) (76.9) (76.9) (76.9) 100.0
Unfted Stntes., 1960 4.7 52,3 17.3 24.7 5.7 -- (26.7) 25.6 (25.6) 26.7 100.0

Y e fipure Included In the parenthe:is Is nowotal Mpure, combining eredit from several sourees; c.g., in Mexico 27 pereent of
total fa credlt oones Cron couperntives and of ficinl and semi-ofricinl sgencies, while in the Philippines the correspanding pro-

portion {5 1) percent,

Soureets:

MEX1C0: Edmundo Flopes, Tratado de Economia Agricola, Fondo de Cultura Economica, Mexico DF, 1961, p. 361.

JAPAN: Abstraet -t statistes on aprlultare, Forectry and Fisheries, Jopan 1962, Ministry of Agriculture und Fisheries, Tokyo,
13, pe o

VENEZUELA: l"'l:mn'innu-nmn ded Coltiva de la Papa en Veneguelu, Ministry of agriculturce and Fisheries, Curscus, June 1960, p. 1

PAKISTAN {(WestY: Udhis Nargcwasd!, Aprloulturs] Credit Systems in Certuln Countrdes, Kasetonrt University, Bangkok, 1963, p. 50.

THATLAND: Game an for Fakiotun,

SHILTEPINE wane: g o Puklatan, p. Y0,

IHAN: *bolnnse Mouol, "Credit ©or Aprloultaral Production,” paper delivered ot Rural Development Symposium, Central Treaty
Oroanization Countrles, Tehepan, 1903, po 8.

INDIA: Repurt on All-Indin fueal Credit Survey, 1991-%2, Vol. 7, Communication from Indian Guvernment, 1961.

UNUTED STATES: A Hew look at the Farm Debt Pleture,” Federal Reserve Bulletin, Dee. 1962, pp. 1571-88.

Quantitative data distinguishing the kind of credit agencies serving agriculture
are available for only a few of the study countries (table 59), These data indicate that
noninstitutional agencies are the principal purveyors of credit to farm people in some
countries; this category includes relatives and friends, landlords, traders, and persons
who are professional money lenders, These agencies especially serve the lower income
countries; in India, Pakistan, Thailand, the Philippines, and Iran, more than two-thirds
of all loans are made by noninstitutional agencies, In contrast, institutional crcdit agencies
(consisting of cooperatives, commercial banks, and official and semi-official agencies)
account for 80 percent of farm loans in Mexico and for 72 percent in Japan, Both of these
countries have made substantial economic progress within the last two decades,

Noninstitutional Lenders

The noninstitutional lender draws mainly upon his own personal wealth as the source
of his credit funds, He generally serves a relatively small number of producers living
in close proximity to each other, all of whom he personally knows. His credit operations
are ofter linked to his role as landlord or trader, and his credit terms often give him
ownership of crops, sometimes long before their harvest, Risks of crop failure, and
therefore his credit risks, are relatively high because the geographic area within which
he operatcs is too small for failures to be offset by favorable conditions elsewhere,
As indicated in table 60 for India, much of the credit the lender extends is granted for
nonproductive purposes, such as for marriages and funerals,

Under these circumstances, loans are usually very small and interest rates very high,
In one area in ~ Philippines, for example, interest rates were 60 percent or more
on 54 percent e loans (table 61), They were 200 percent or more on 17 percent
of the loans, In iland, interest rates were 36 percent or more on 42 percent of the
loans, In one district in India, rates were above 50 percent on more than 25 percent
of the loans, and 18 percent or more on nearly 50 percent of the loans, In many cases,
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both loans and interest payments were made in kind; this factor may be associated with
high interest rates that are used to cover large seasonal price variations rather than
solely interest charges,

Table 60.--Purposes of borrowing by rural families in India, 1951-52

Percentage distribution of loan funds

Purpose of borrowing Non- ALl Average

Cultivators cultivators families amount

per loan
Percent Percent Percent, Rupees
Capital expenditure on farmesesssees 31.5 6.0 27.8 TN NA
Current expenditure on farm....eeese 10.6 1.1 9.3 14.9
Nonfarm business expenditure........ 4.5 18.5 6.6 10.5
Family expenditures..ceeeecessrseses 53.4 7.4 56.3 90.1
Congtruccion and repair of houses. NA NA 8.1 13.0
Purchase of clothing, etCevevevees NA NA 6.7 10.7
Marriage and death ceremonies..... NA NA 20.7 33.1
Medical and education expenses.... NA NA 4.6 7.3
Litigation charges.cceecosacssasss NA NA 3.0 4.8
Repayment of debteececesecervncnses NA NA 2.7 4.3
Other family expenditures..eeesess NA NA 10.5 16.9
Totall..‘l'.".'.l.l....ll.‘!.'. 10000 10000 100'0 159’9

Source: Reserve Bank of India (46).

Table 61.--Range and distribution of annual interest rates on farm loans from private
sources in India, Thalland, and Philippines

India - Etawah Nadia District Thailand Philippines - Munos District
Int t
I?:i::“ Distribution I?::g:“ Distribution gaizzs Distribution
Percent Percent Percent Percent Percent Percent
None 1 29.3 0-15 g None 122
1-5 4.9 16~25 31 1-14 7
5-9 3/8 9.1 26-35 17 15-29 7
9 3/8-12 1/2 1.7 36-45 19 30-59 10
12 1/2-18 - 46-55 10 60-99 15
18-25 2.8 56-75 12 100-199 22
25-50 18.1 76 and 200-299 10
Above 50 27.8 over 1 300 & above 7
Not kmown 6.4
XX 100.0 XX 100.0 XX 100.0

1 Some of these loans are considered as landlord's obligations in tenancy agreements;
others are provided by friends and relatives.

Sources; FAO, U.N., from Udhris Narkswasdi, Agricultural Credit Systems in Certain
Countries, Kasetsart University, Bangkok, 1963, pp. 37-38; and Amelita R. Montegro, Notes
on ACCFA Operations and Development in the Philippines.
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Institutional Lenders

In contrast to noninstitutional lenders, in countries where banking and credit systems
are highly developed, institutional lenders can draw upon the saving: of many different
people in many different places; allocate their available credit funds to localities and
uses holding promise of maximum productivity; spread their loan funds over wide geo-
graphic areas, thereby making risks of crop failure nearly p-edictcble; perform their
gservices at relatively low costs,

Such ideal agricultural credit systems are most fully approximated in economically
advanced countries, In the United States, federally sponsored agricultural credit programs
have been developed to supplement and, in part, to serve as standards for the private
sector's banking and lending institutions, many of which serve agriculture,

State-operated or -sponsored agricultural credit systems have been established
in several of the study countries--Mexico, Japan, Venezuela, Pakistan, the Philippines,
Iran, India, Turkey, and others, In fact, Japan established a system of agricultural and
industrial banks in the 1890's (Ogura, 42); Turkey's national agricultural credit system.
was founded in 1888.°9

Strong agricultural credit systems emerge in large part as the concomitant of
economic progress rather than as the product of legislation or governmental orders.
Nations must have more savings or capital to assembhle before they can make loans
to their farmers in greatly increased amounts. Japan is one of the few study countries
that has achieved a sufficiently high annual rate of increase in per capita incomes to be
able to channel a large, steadily increasing supply of savings into its agricultural sector.
Israel has developed a strong agricultural credit system chiefly because of its own
rapid agricultural progress and in part because of its advantageous position in inter-
national capital flows,

In some of the other study countries, most credit agencies emphasize year-to-year
and intergeneration maintenance functions rather than channelling of increasing amounts
of capital into agricultural sectors,

Most of the ioans in the study countries are made on a short-term basis (table 62),
Israel, Yugoslavia, Japan, and Colombia are exceptions., As might be expected, loans
made from institutional sources are made predominantly for crop production uses

Table 62.--Short-term loans made by institutional credit agencies as a percentage of
total institutional loans, specified countries and years

Short-term loans Short-term loans

Count Year as a percentage Count Ye as a percentage

Ty of total institu- o4 ar of total institu-

tional loans tional loans
Percent Percent
Israel.vesscecens 1961 24 Irahe.eeeceeees 1959 67
SudaNesseieceeess 1960 98 Indigeeieceenss 1960 9%
Costa Rica..eve.. 1961 95 Chile..evveenee 1957 73
Yugoslavia....... | 1959 31 Japan....eseses | 1961 48
Taiwan..veeveenes 1957 95 Colombigesessss 1961 40
TurkeyY.eveeoensens 1963 85 Nigerig.eeeese. 1959 94
Venezuela..oseoo. | 1962 82 UARevseevanve.. | 1959 79
Greece.veioncensss 1961 82

Source: FAO questionnaires to respective governments, annual reports of state and fed-
eral banks and of agricultural development agencies.

9 Delegation of Turkey, Country Report on Agricultural Credit in Turkey, Conference on Agricultural Development Banking, Cen=
tral Treaty Organization, Karachi, Pakistan, Apr, 16-20, 1962,
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(table 63), In Colombia, however, the stated purpose of 45 percent of the loans made
in 1963 was for use in livestock production. Land improvement was the stated purpose
of 24 percent of the loans made in Pakistan in 1960,

7able 63.--Stated purposes of lnstitutional eredit, selecsted counteles nnd yenrs

Marketing

inprove

Crop Livestock | (inelud- "2‘_"":':‘_"1" Ponts g {“'
Country Year | produc- | produc- tng . L.ll.t Lo lumd :I:,' 1 ther
tion tion process- dobta nnd 4
oDt
Ing)
e 4 L et TP P T L P L LD L LS ettt bl b doddnt ottt
Chilesssesssnsnnses | 1963 85.2 1.7 -= - il i ) -- G o
P [ sennns 1961 B2.6 Bal 2 -- - [ | ’\ -- --
PhIlippines.easeaes 1959 Fh5.0 (75.0) 21.1 - - -
Indiftesess saasanens 1958 T2.0 'ah 3.2 e Fordl At ' : '
Tulwan, sessssrnaaas 1957 67,0 (67,407 1 5 £ -- ) :
Brozilececencese ven| 1961 55.5 18.0 lets -- (10.5) ' - i
Argenting.eiessenes 1960 LGk (46.6) -- -- 1tet -- - '
ColombiDesesanannns 1963 E1 0 Ahuh - -- oY) i 1. -- .- '
Tanganylkneeeeveans 1960 32, 3.7 (32.7) -- | " -- - -
Pakistan.eceessssase | 1700 28.0 -- - - - , =i i
Thoilandeesesvenes o] 1959 12.8 -- -- tode 1o $iu: 1.1 --
Sources:
CHILE: Annual Report, Banco del Estado de Chile, 1903, Santing..

EGYPT: Economlc Roview, Vol. 11, Ho. 4, 1963, Calro, p. =o'

PHILIPPINES: "Agriculturnl Credit In the Far East," Provecd bt

5 of the Tl Fae East Aselsaltaenl TredB Soerseg bt

Ealypon, 1960, pp. 44-4%

INDIA: Statistical Statement of the Heserve Bank of Indin, 11d=90, tes e bl

TAIWAN: "Strengthening Agricultural Credit In Scouth Enst Auln,
Tokyo, 1958, pp. 18-25.
SRAZIL: Annual Report, Banco do Brasil, 1961, Rio de Janelro

v provecd byte of the Second Fop

ARGENTINA: Annunl Report of Banco de la Nacion, Ducnos Mres, 1960,
COLOMBIA: Ann1 Report, Cajn de Credito Aprarin, 1963, Bojota.

TANGANYIKA: Annunl Report, Tanganylka land Bank, 1900, Dar-o

calnum.

PAKISTAN: Mohd Irghad Khan "Development of Institutionnl Agrieil warnl credit in Peristan,® The fnilstun Development Heview,

Vol. 111, Spring 1963, p. %.

THAILAND: "Loans Advanced hy all Credlt Socleties - by Purpose," Pepartment of Credit Coopeentiven.

Table 64.--Average size of farm loans

granted by public institutions, spec

ified years, and annual compound change in crop output, 12 countrics,

1948-63
Annual compound
Country Year Average loan RRENCE La
¢rop output
(1948-03)
U.5. dollars Percent

Brazil....ecccvee.. | 1962 (crops) 750

1962 (1livestock) 1,420 2
Venezuela...oovvees | 1962 830 4.5
ChidE. e vt o | 11963 405 2.8
Colombif. ., eevessss | 1963 (crops) 300 -

1963 (1ivestock) 390 it
Argentina.......... | 1957 300 2.8
ARG e sisrasmamen | A9ED 140 2.0
PhilippineS..s.eee.s | 1958-60 130 5,2
TULKEY 4 v v v eevnennss | 1961 110 s
Thailand.sesseseess | 1961 75 4.4
Nigeriga.osesveseesa [ 1959 45 2.6
T B et ralerre irai s vie | A I DD 25 3L
TRRIY, »jole s o erale siniete o el (L DO 20 3.6

Sources: FAO questionnaires to respective governments, annual reporis of
national and commercial banks and cooperative credit associations.
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Information from institutional sources indicates the small size of loans; this is tc be
expected because of the small amounts of capital used on farms in most of the study
countries (table 64)., Loans are highest in Latin American countries and lowest in
Africa and Asian countries. In terms of U.S. dollars, the average size of loans in 1959
was only $25 in India and only $20 in Iran,

Institutional credit sources in the study countries have made credit funds available
at rates of interest or costs that are substantially below those charged by noninstitutional
sources (table 65). Rates in Iran, for example, ranged from 3 to 6 percent; those in
Nigeria from 4 to 12 percent; and those in Thailand from 6 to 8 percent,

Table 65.--Annual rates of interest on loans from public institutions in selected years,
credit per ton of output in wheat equivalents, selected year, and annual compound
change in crop output, 1948-63, 24 countries

" p Credit per ton of | Annual compound
Country Year i terast on loans output in g T
' wheat equivalents output
(1948-63)

Group I Percent, U.S. dollars . Percent
IBI‘&el--..--..n..-.-.. 1961 6-10 42.2 9.7
Sudﬂn.............-.... 1960 6"‘8 13.2 8-0
NBXiCO-.-.........-.... 1961 9"11 21-5 6.3
PhilippineSeecesseessss| 1962 NA 1 34.7 5.2
Tanganyikae.eeisessessss| 1962 7 1/2-8 1/2 NA 5.2
YUgOSl&Via..-.----...u 1959 2"5 NA 5.1
Taiwane.eeoesessssceses [ 1962 NA NA 4.5
Turkey................. 1961 7"10 7-7 4-5
Venezuela.--...n-o-uoo. 1960 3-6 2200 405
Thailand...eeeeesoosnes| 1962 6-8 1.2 bod
Brazil......----....... 1962 4"8 1 7-4 4'2
Greece......-.......... 1961 5"7 2400 307
Group II

Ir&n..-.....u..-..-... 1959 3"'6 NA 3.6
Indial.'..l...'.l...'.. 1961 NA 3.7 3.1
Poland................. 1960 3"4 NA 300
Argentina...........--- 1957 5"6 NA 2-8
C}lile.-ooooot'-(ooooo.o 1962 12"‘15 1 39-0 208
Japann................ 1962 5"6 14210 208
Spainl.......'l.'l'.‘l. 1961 NA 1.8 2.7
Colombia............... 1962 6"9 1 7.8 2-6
Nigel‘ia................ 1962 4"12 NA 2.6
UAR-.---.....-...--.... 1961 3"'7 7.7 2.0
PakistlNeseesesssceeess | 1962 5 1/2-6 1/2 2.8 1.8
misiao-.o---oounnnano 1961 2"7 804 106

! 1961. 2 1959.

Sources: FAO questionnaires to respective governments; annual reports of federal and
state banks; and agricultural development agencies and cooperative credit societies.

Several study countries have substantially increased their use of institutional credit
since 1953 (table 66). This has beenparticularlytrue of Japan, Venezuela, the Philippines,
and Greece, all of which have made considerable agricultural progress, In contrast,
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the volume of institutional credit increased very little during the period 1953-61 in
Thailand, India, Spain, Brazil, Mexico, and Colombia, Mexico and Brazil, however,
have exhibited fairly rapid rates of increase in agricultural output; this a rain suggests
the large heterogeneity of the study countries and the possibility that othe: factors may
compensate for the disadvantages of individual countries,

Farmers in the study countries need more capital rather than merely more credit,
Banking and credit institutions can influence supplies of capital available to the agricul-
tural sectors through their effectiveness in mobilizing savings; through the effect of
their interest rates and credit policies upon rates of savings; and through their influence
upon the allocation of capital between agricultural and nonagricultural sectors. At the
present time, the critical problem in most of the study countries is the inadequacy of
their incomes to enable rapid accumulation of large amounts of capital,

Improvements in agricultural credit systems are needed in most underdeveloped
countries, Yet, building large new credit institutions is not a panacea for increasing
the supplies of capital to the levels needed for increasing agricultural output and pro-
ductivity, Rather, in countries where governments assume amajor role in the agricultural
credit field, improvements in agricultural credit institutions will often nced to be accom-
panied by taxation and by monetary and foreign trade policies that will help to increase
the national rate of savings. Such savings are crucial to the effective use of credit
to channel capital in ever-increasing amounts into agriculcure, LLarge expansion of credit
without an adequate base of savings can do little more than add to inflation, & fiscal
problem that has plagued several less-developed countries in recent years.

Table 66.--Amount of institutional credit per ton of agricultural output measured in
wheat equivalents, specified countries, selected years

Institutional credit in--
Country?

i 1953 1955 1957 1959 1961
Group I =000 | eeceecmeccemneaneees U.S. dollarg---cecememococmmmamoacoan
ISrael....................... il 33'8 42'4 41-8 42-2
stld&n.....oo....n.........-. “e- - - 3-4 302
MexXiCOueeoeeesnooscnnnsnnsens 16.6 12.7 13.8 17.6 21.5
Philippines.esesesccsvscceacs 13.6 4.1 17.6 30.7 34.7
Turkey...-.....-............. 15-4 19.2 22-8 - 7.7
Venezuela.esessosesosessesnes 20.7 5.9 5.7 32.0 22.2
mailand......--..--.......-. 0-4 002 0-3 O-2 -
Brazil......................- 4.7 4-8 508 5-1 704
Greeceo.oo.a-a-nooosuooctu--- - 16-0 21-9 ?2-9 24-0
Group II
Indi&.-...................... 104 1-5 2.9 _’.4 3:7
Chilen-ouo-no-o-oooootooacc-o 1405 9-8 1600 1907 39.0
Japan-...............-......- - 1508 2107 27-2 42.0
Spain..............-......... - 107 1.4 103 108
ColombiGeseeevessesocovonnnes 8.1 10.5 6.4 7.8 7.8
UAR-o-ooc-o-oco--uc-ooocooo-- 4.6 2-7 3-7 5:1 7-7
Pakistan.seeeeeeasionsccannes 1.7 1.5 1.9 1.8 -
Tunislaseseeiienesveenrneans 6.1 12.6 -- .- 8.4

1 Countries are arranged by rate of increase in crop output.
Source: FAQ data on agricultural production as expressed in wheat equivalent units.

87



CHAPTER 8.--DEMAND AND PRICES

Empirical studies on agricultural output and productivity generally determine the
sources of increase in these factors and abstract from demand considerations (Durost
and Barton, 12; l.oomis and Barton, 36; and Strand and Heady, 60), But in terms of policies
to increase agricultural output and to improve agricultural productivity, it is extremely
helpful to view the development problem from the viewpoint of demand,

This chapter deals withthe relationships betweenoutput and productivity and domestic
demand, prices, exports, and imports. Emphasis w:1l be on the important relationship
between the commercial component of demand, as part and parcel of economic integration,
anl economic deveiopment of farm sectors in countries in their early stages of develop-
ment,

Some Methodological Considerations

Because of the sample characteristics of the countries selected for study, the rela-
tionships indicated in this chapter are highly conditional, Many of the hypotheses which
are considered here are clearly subsets of more general hypotheses which might have
been investigated had there been much greater income differences among the countries,
Conclusions drawn in this limited context should not be extrapolated to more advanced
economies where olther factors may relate more importantly to their stages of develop-
ment,

Use of highly aggregate data--some of which are crude indicators for ideal meas-
ures--together with lack of full comparability dictate an ordinal or ranking scale rather
than precise measurement of inter-country differences. 1o

The basic data for this chapter are presented in table 67, which shows the levels of
the variables as of 1960, and in table 68, which shows the 1960 values as a per “ent of their
1950 values, However, the measurements for supposedly the same items in the two tables
are not fully comparable by definition, Agricultural output in table 67 includes contribu-
tions from fisheries and forestry as well as those from crops and livestock products, In
table 68 change in crop output is used as the indicator for change in agricultural output.
The summary statistics indicating the associations among the variables are given in tables
69 and 70.

Agricultural Qutput

Agricultural Output and Domestic Demand

Domestic per capita agricultural output together with the net agricultural trade
balance make up the available domestic per capita supply of agricultural products. Coun-
tries with high levels of per capita income (GNP) generally have high levels of agricul-
tural output (fig, 10), The significant deviations from the sample trend of course derive
from the fact that output and supply are not synonymous. Sudan, with an unusually high
proportion of resources in agriculture, lies above the trend. Israel, Venezuela, Chile,
and Japan are not self-sufficient in agricultural products, and must import to meet their
domestic requirements (table 67, columns 5 and 6), !

0 Accepting an ordinal interpretation of our data has its disadvantages, It restricts us to rank correlation methods; thereby,
we more trequently encounter specification errors,
11Significant deviations from the trend may result not only rom differences in the quantity «t resources committed to agricul-
tural production, hut also from dilferences in the levels of productivity, But the levels of agricultural productivity among the
countries for approximately the same levels of per capita income are assumed to be similar,
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Table 67.--Agricultural output and selected data, O

sountries, o0

vr capita Aurnl pepulation " . . |
Country Agricultural Total froga as o pereentage At i.;ul‘l'\‘u ad Aoy :‘m“:m"l
output pepulation domes Lo of total experty mporta
Froduet, Qond pepulation VAL 198 )) AV, 1989.01)
1) W O o Ky o
Mlifon Witien Millon
U.S. dollare Thousands U8, dollars Pereent e dellars Uoie dollnes
India.cieiveeiinnenns 14,6500 431, e0n X R PR [TOAN St
JapaN..e teveietianes 5,705.3 93,200 3w W LI Fowlden
Poland...vvovaninnnns «,029.2 29,703 boasn “1.9 e, MR U]
Pakistan............. 3,383.0 9, “98 (3 b ol MR S U N
TUrKEY .o nnrenaennns 3,1™.9 27,829 LW 68,1 WLt o,
Spaln.ceeeceverinasse 3,1a8,4 30,431 e 3.1 ey 1 A NY
Brazil..oovviioennane 3w 70,907 1ah 4 han [ R 1T SUL S
Argentina........000e 2,334.8 20,000 Huh - I Vhad
MeXicOseeeaneuisnnnnn 2,10, 34,988 321 a.) LS N RO
VAR eieniniinniinnans 1,600.3 25,948 149 [} 194, [ R
Colombifieeeunierrness 1,351.2 14,132 S8 .- Jul.l 6l
Yugoslavin.......u.s. 1,174.1 18,402 S -- 193,60 RVII
Thailand..eevionnnens 1,004.5 26,258 84 e, Jeet, LU
Philippines...... ... 975.9 27,792 113 -- > 334 NIRRT
E Y 897.8 11,770 06 - AR VI “ondn
GECCI e avesussaans 758.8 8,327 J9Y LY NS 173, 113.0
Talwan..oeevevenenras 420.0 10,010 v -- 120.8 65,0
Venezuela.oeeevornoee 375.7 7435 50 J 320 196,09
[4115 5 1 N 353.3 7,340 A5 3.8 4olaLs 4 ad,y
150, 9,239 o - 1.t 8.
Isracl...eneervenenes 222, D,114 9Gh 15.2 it 11%.%
Costa RicAieiesenasss 96.0 1,171 251 AT A 18,0
l\gric:‘lturul dbm.::'zj R Arib Lo Arriculturnl Az ricultural Acvleulteral fAeicul tueal
Country exporid us ‘5 .ome., < ATtb B cutput Acrfeultural |ooutput per worker:. wholesn]e
percentuge of product of land b v
. ! per workers aprbeul turnd per price varl-
agricul- upricultural . o o 14
tural output |wrigin, 19c0 heetare WOPrKue Y heetnre ability
(7) (8} () {10) V1) (L) (L1 (1)
Mllion
Percent Percent hectarcey {ollursg Thounands ollnrs Humber Pereent
17 B U VN 4.1 7 49 101 9l 128,214 114 0. 80 14,8
JEPAN. it eiiiaiaas 6.4 15 6 V61 14,400 402 DL v
Peland...evuiransoess 5.0 720 16 252 1,541 Llb 0.41 --
Pakistan. . ouerennss 7.7 753 825.5 133 18,036 182 0.7 --
TUrKeY.vevoneseranses 9.7 42 25 127 9,737 320 .39 .-
[S):1: 1+ T 11.6 27 21 150 4,803 €50 0.23 -
Brazil.e..oeiviiennnan 35.5 27 30 104 13,555 229 0.45 36.6
Argenting.......euees 41.6 13 930 78 2,161 1,080 0.07 --
MeXiCO:eetenssenranaen 22.5 19 10 20 110 5,948 369 0,30 4.9
UAR: e iosnannncnanss 24.6 10 2.5 643 4,403 365 176 .-
Colombie.esernnnnnns 26.7 35 5 270 2,544 531 0.51 --
Yugoslavia..coevsaos, 16.5 26 8.3 141 4,093 250 0.57 6.2
Thailand....eeesnnnes 32.9 7 10 106 11,334 9% 1.13 --
Philippites.....uess 34.3 733 10 4 139 5,383 181 0.77 6.6
SUGAN. s e evebeeainanns 19.5 57 1 g 128 -- -- -- --
GreeCeesssesersrsonns 22.8 28 3.7 205 1,940 391 0.52 3.9
5 A77: 1 TN 28.8 33 0.88 477 1,846 228 2.10 2.1
Venezuela..ueeoenrsss 8.8 9 102,5 150 751 500 0.30 i3
Chil€ususevesennsonss 4.1 712 12 4 59 646 547 0.11 7.9
Tanganyikae.coovieoes 3.4 59 9 39 -- -- -- --
J£:) ¢ 1:D RN 33.9 712 0.4 557 1,122 1,825 0.31 4.0
Costa RicOssiveransns 82.7 33 3 0.3 320 - -- .- 3.1

! pata from Yorldmark Encyclopedia and converted to dollars at zloty - 4.16 rents.

2 Federal Statistical Institate Yearbook, converted to dollars at ¢32 dinars per U.S, dollar,

J Obtained by lincar interpolations. “ From U.N. Internationul Trade Statistics, 1962, % Centrnl Bunk of Philippinuub
Statistical Bulletin, Uccember 1963, © 1961 only, 7 Het domestic product. A 1958, 2 1957, 91961, ' 1954, 17 19%5¢.
1371955, T4 Eetimated by the average deviations ubout the repression line with current agricultural wholessle prices and time as

the dependent and independent variubles, respectively.

Sources: fAgricultural output, see Appendix table 80; total population, rural population, ond ajriculturul workers, sec Chupler 6;
gross domestic product, UN Yearbook of Nutional Accounts Statistles, 1963; export and import values, FAO Trade Yearbook, 1962;
arable land, FAC Production Yearbooks 1961, 1962, and 1963; and price variebility, U.N. Statiotizal Yearbook, 1958 and 1962, und
FAD Monthly Bulletin of Arricultural ikconomics and Statistics, Vol. 12, May 1963.
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Table €68,«-Changes in selocted varisbles related to agricultural output, 26 study sountries, 1950 tc 1960
(1960 au u percentage of 1950)

Ratf. of Hntio of agri-
“"tfm Agriculiural eXporLe zultural wgolc- Cutpus I Fleld
” Tatal | Heal ot - . . e per-- Wurker | 2rop
Lrup . tu-~ sale prizen to-- N
Country oute frope | por rurnl . per output
ulne penpitnfto totnl . p hec- per
put tion | tneeme | pojuln- framsrnl #orld Har- tare hec-
ot Exparta L, .o Importe { futput | owe lecsle ] unit forker | vegted tare
price values hectare
1) (2 (3} 4y (%) () (7) e 9) (10) | (1)) (12) (13) (14)
----------------------------------------------------- Iereent-recmecascecnestcaccatemeccccesrcnccctcnrracaa—nanse
lurnel ..., | 2% i 120 He, 2,20 1,004 2y 896 117 4260 133 153 115 2,228
Sden. .. ... [ 2060 dal 1o -- 17 211 83 81 -- -- - .- - 154
Moxico...... | tH4 14 121 e, 2h0h 90 254 133 108 226 - .- - 136
Contn [en.. |17 126 144 [/} 122 208 59 n 112 132 -~ -- .- -
M M pptnen, | doe 137 14 -- 139 156 89 84 95 118 -- 113 93 102
Tangunydkn. . | 166 120 1§V .- 531 285 18¢ 320 - .- -- -- -- 114
Yugoudavin,, | 164 11, 235 -- 330 105 200 201 .- -- - P .- 151
Turhkey, oo {109 133 137 a7 124 195 uh 8u -- - .. -- .- 103
Votesuolu.,.. {19 148 142 -- 112 524, 21 72 - - - - - -
Tnlwnn,o.oo. 19 140 144 - 119 190 63 4 120 437 150 138 94 136
Thaflnnd., .o L1 137 127 98 216 509 42 140 .- -- -- -- - 124
Branedlooooe. 191 130 130 86 96 45 113 64 93 678 110 -- -- 105
treace, oo 144 110 198 90 149 196 96 131 -- - 148 143 96 134
Irnnoouooos [l 124 -- -- 372 243 13 252 103 188 -- -- - 121
Inddn.eeee, {100 22 118 99 160 127 126 118 .- -- - -- - 117
Minnd. ..., {104 120 17 63 -- -- -- -- -- - - -- - 134
RTINS DB & B 208 58 271 153 181 210 125 199 176 122 69 136
Arpentinn... 113 118 99 -- 195 953 20 148 -- -- -~ -- -~ 113
Chiles,ooens 152 108 102 BO 7 102 95 73 - -- - -~ - 119
Spalne..ooe. 131 108 147 116 176 188 94 134 .- - . -- -- 125
Colombin., .. 110 104 126 -- I 124 84 a1 -- -- 101 -~ -- --
Hgerin.,... 1109 144 121 -- 164 322 51 127 -- .- -- .- - --
{73/ AP I P o) 128 91 117 120 97 9% .- - - 113 -- 116
Pnkiatan, ... {120 124 13 97 89 564 16 y - .- -- .- - 105
Nntnba..... |17 100 118 -- 199 198 101 170 - - -- - . 60
Jordnn..o oo, Hi 129 118 84 180 Kh) 47 217 -~ - - .- - -
dourcen: jwreentate Inerenses for erop output, total population, reunl per cupita fncome, and crop outpi.t per hecture for 1960
obtrined by extrapolation Crom the 1990 bars by use of crop growth rates piven in Chnpter 1; populatior auta, see Chapter 6;

export mid fnpoct values, FAO Prade Yenrbook, 1962«-Avernge 1999-61 values divided by aversge 1951-53 values, both derlated by
the world avirmie export unit values of agricultural products shown in Annex Toble 16A, The State of Food and Asriculture, 19064,
Poodda, el saibiesl whelesale prices, UM, Statlstical Yenrbook, 1998 and 1902, and FAG, Monthly Bulletin of Asricultural geonum-

Few nud Stntd tlen, Vol L2, May 1903,

The relationship between changes inper capita cutputand income shows much greater
variation (fig. 11) than the relationship between the levels of per capita output and income
{fig. 10)., The greater variation in figure 11 may in part be explained by the differences in
the initial consumption levels of the countries as reflected by the coefficients of income
elasticity (table 2), Pakistan, Tunisia, Egypt, Nigeria, and Jordan failed to maintain output
at rates ecqual to thei. population growth over the 1950-60 period., Also, Jordan had an
absolute decrease in crop production, with the 1960 output only 83 percent of the 1950
output. But for a majority of the countries crop output exceeded population growth,

The two major determinants of domestic demand are per capita income and growth
in population. Per capita income increased at faster rates than population in only 36
percent of the countries (table 68, colummns 2 and 3). With the weighting of the increases
in inco>me by the countries' respective income elasticities, however, income was more
important than population in only 19 percent ofthe countries--Yugoslavia, Greece, Poland,
Japan, and Spain., Ponulation growth was the more important factor for 81 percent of the
sample countries (table 2, column 6).

Increases in dernand and output over the 1950-60 period for 26 countries are shown
in figure 12, In 12 countries, demand increased faster than output; in 9 countries, output
exceeded demand; and in 5 countries, demand increased at approximately the same rate
as output,
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Figure 13 shows the relationship between the change in the output-domestic ratio and
the export-import ratio,12 Countries to the right of the line drawn perpendicular to the
horizontal axis increased their output relative to domestic demand, and the countries
above the line drawn perpendicular to the vertical axis increased exports relative to
imports., For example, Jordan's output increased only 58 percent as fast as its domestic
demand and its exports increased cnly 47 percent as fast as its imports, i.e., imports
increased about twice as fast as exports,

Agricultural Output and Exports

As per capita agricultural output rises, opportunities for trade increase, Foreign
trade is of critical importance in small countries that lack many diverse resource
endowments,

The combination of a low value of per capita output and exports also deserves atten-
tion. In some cases, as in India and Pakistan, this happens because of the self-sufficient
organization of their farm units. In other cases, as in Chile, Japan, and Venezuela, it
occurs because the comparative advantage lies outside of agriculture.

Over the 1950. 60 period, countries withlarge increasesin output per capita generally
had large increases in per capita exports as well (fig. 14 and table 70, row 3, column 2),13
Countries that exported an increasing share of their output also had the smallest increase
in prices relative to world prices (table 70, row 6, column 5), Countries with the largest
increases in exports relative to output did not necessarily have the largest increases in
productivity, as represented by the changeinfield crop yields (table 70, row 6, column 6),

Agricultural Output and Imports

Countries with large per capita output generally have large per capita imports (table
69, row 5, column 1), The fundamental relationship between imports and output, however,
is not direct. Because of the enormous resources committed to agriculture in most of the
sample countries, the relationship between agricultural output and imports follows
directly the priuciples set forth by the theory of comparative advantage. As per capita
income rises, the demand for both quantity and variety of products also rises (table 69,
row 5, column 1), Since all inputs are less than perfect substitutes for each other in all
production processes, trade has a distinct advantage over completely balanced production
in meeting domestic consumption.l4 Since most of the countries depend upon agriculture
for a large share of their total export earnings, agricultural exports are related to agri-
cultural imports via the foreign exchange account,l5 As a nation grows economically,
sectors other than agriculture increase in relative importance; thereby, dependence of
agricultural imports on agricultural exports is reduced, This has been the case in Japan.

It should be clear that the relationships among imports, output, exports, and income
described above are only directional and do not extend to size of increases., The con-
sumption levels of the countries and their ability to produce at competitive prices dictate
the magnitude of change in imports associated with an increase in income. It is not
surprising, then, that although over the 1950-60 period, 21 of the 26 countries increased

12 The rank correlation coefficlent for the ratio of change In output to demand and the ratio of change in exports to imports is
o18, with a significance level of ,104, A linear relationship between the ratios should not be expected because of the dispropor-
tlonate magnitude of output relative to exports and imports, The great departure of Sudan from the sample trend is probably due to
the upward bias of the output index,

13 The correlation of the percentage change In exports to the change in the agricultural wholesale price-world unit price ratio
(table 70, row 2, column 5) yielded the expected negative correlation coefficient (=,33), but the level of significance was only .13, Part
of the low significance level no doubt is due to our failure to adjust the price ratios for changes in the pegged exchange rates,

14 Therank correlation coefficlent between per capita income and per capita imports is significant at less than the ,0003 level;
per capita income is significantly associated with per capita exports only at the ,291 level, Per capita income and per capita
exports then -appear to be unrelated,

15 The rank correlation coefficient for per capita exports and imports is .33, with a significance level of ,013,
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Table 69.--Rank correlation coefficients for selected items, 1960!

Output Per Output Output
per capita per per
Item capita GDP worker hectare
(1) (2) (3) (4)
Per capita GDP...vvvvnnnss..(1).. .51 77 .20
2 (.00023) (.00003) (.097)
Population.e.eesueeennnn. e (2). Z(ZJZ%) Z'i16+9)
Percent rural population....(3).. -2 -.58 -.20
(.111) (.0013) (.149)
Per capita exports..........(4).. .37 .08 .29 14
(.006) (.291) (.034) (.176)
Per capita imports..........(5).. .33 .50 .46 .51
(.012) 2 (.0003) (.0021) 2 (.0003)
Output per worker...........(6).. (.21)
<111
Worker per hectare..........(7).. 2.51 -(-.53 (.27 )
.0012) .0008) .053
Price variability...........(8).. Z.27 | E.27 ) ' E.27 )
.109 121 .192

! The significance level of around 10 percent is used in rejecting the null hyphotheses
of zero correlation. The unenclosed values are Kendall's Rank Correlation Coefficients;
the enclosed values are their respective probabilities of being observed under the null
hypothesis of zero correlation. For example, the probability of observing a rank correla-
tion of .77 between output per worker and per capita CDP if in fact they were uncorrelated
is less than .0003 percent.

2 Less than the indicated values.

Source: Table 67 and Appendix tables 80 and 81.

both their per capita output and imports (table 68, columns 1, 2, and 6), the variation
between their percentage increases was too great to indicate any identifiable pattern for
the sample as a whole (table 70, row 5, column 2),16

Though price data are limited, the correlation results do indicate some difference
in the degree of effectiveness of prices as directives of trade flows, As discussed above,
the export-output ratio was sensitive to changes inthe domestic price relative to the world
price, This sensitivity is not seen in the import-output ratio when correlated to the rela-
tive changes between domestic price and world price (table 70, row 7, column 5). These
relationships suggest that exports were generally permitted to be influenced by changes
in the external-internal price relationships, but that imports were not so influenced. This
is consistent with historical experience which clearly shows that though trade policies

16 In the above correlation of their absolute levels, the relationship between imports and income and exports produced a sig-
nificant association between imports and output, The association between them and their common related variables was sufficlently
strong to maintain the transitive relationship to imports and output, In relating percentage changes between the variables, however, this
transitivity is broken as changes in per capita income are not significantly correlated to changes in per capita imports, even though
the correlation between changes inper capita exports and imports was significant {table 70, row 5, column 4),
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Table 70.--Rank correlation

coefficients for changes in selected items, 1950-1960%

Output Exports | Agr. wholesale Field . Per
Output per Exports per and world unit erop capita
Item capita capita price ratio yields GNP
(1) (2) (3) (4) (5) (6) (7)
Population total..... ceeean (V.. .27 .08
(.027) (.312)
EXPOTtSeceeeennnceenannnens (2) 2 ..33 .30
(.130) (.031)
Per capita exports......... (3).. 42 .29 .12
(.0018) (.036) (.203)
2
IMPOTtS.eeeeeeencieccnennns (4).. .02 .25 -.28
(.444) (.038) (.179)
Per capita imports......... (5).. .04 .28 .11
(.378) (.025) (.224)
Export-output ratio........ (6).. -.50 .17
(.038) (.147)
Import-output ratio........ (7).. -.33
(.306)
Per capita GNP..ccccaeeen.. (8).. .19 .28
(.095) (.043)
Price variability.......... (9).. ~-.58 ~42
(.0031) (.035)
Agricultural wholesale
Price, general.....ceevveeee.. 42 WA
Wholesale price ratio...(10).. (.072) (.068)

1 Same as in table 69.

Source: Table 68 and Appendix tables 80 and 81.

2 same for per capita exports and imports.
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may insulate the economy from ''undesirable'' external influences, prices are the most
important and consistent guide for an individual country's exports,l?

Productivity

Demand variables important in influencing output are also the irmportant variables
inflzencing levels and changes in productivity, Interpretation of the relationships differs,
however, because of the close association between productivity and general economic
development, As economic development progresses, an economy becomes more com-
mercialized and integrated. Fuller integration results in enlargement of the effective
market for individual producers and regions; an increased flow of goods and services
through a national currency medium and improved communications, which helps to reduce
costs, risk and uncertainty, and improve real income expectations; spread of knowledge
of productiontechniques; and more profitable exploitation of the agricultural input markets,
In the course of time, the greater efficiency of all agents of the economic system generates
an interdependence among the economic units; in turn, this interdependence enhances
cumulative improvements in productivity even further.

As mentioned earlier, demand is a product of population and per capita income., But
demand increases associated with population growth are not necessarily associated with
market demand, whereas growth in per capita income is usually related to commercial
demand, Should per capita income be stagnant over time, increases in population will
likely be distributed proportionately according to some recent historical trend, with no
relative increase in market or commercial demand. Conversely, as per capita income
increases, population, production, and consumption usually shift increasingly to non-
agricultural sectors; the effect is an increasing nonfarm demand for agricultural
products, The changes in the relationship between population and commercial demand,
then, hinge on the presence of increases in per capita income,18

This interpretation of the relationships of per capita income, population, and com-
mercial demandis, of course, restricted to countries in their early stages of development.
Even present day Japan and Israel, among others, may be sufficiently integrated eco-
nomically that increases in the ratio of market demand to total demand for agricultural
products are limited by their proximity to their saturation point for commercialization.
In addition, the gross correlation between productivity and per capita income is not solely
a function of demand factors since per capita income is correlated with all sorts of changes
associated with general economic development. On the demand side, however, the key
element accompanying economic development is the increase in commercial demand as
part and parcel of economic integration,

Productivity is a measure of the efficiency with which inputs are converted into goods
and services. Dividing total output by total inputs gives average output per unit of input,
Admittedly, all productivity measures are partial in some degree since in practice
measures of output and input are never all-inclusive. Because of data limitations, the
partial productivity measures of output per hectare and output per worker are used to
represent the level of productivity, and change in field crop yields is used to represent
change in productivity.

17 Evidence suggests a very strong interdependence betweenthe relationship of imports and prices to exports and prices, As
indicated in footnote 14, the correlation of the percentage change in exports to the domestic-world price ratio, though it yields a
negative coefficient, is significant only at the ,13 level, We attributed this low significance level to our failureto adjust for changes in
exchange rates and to the combination of cot .:tries with diverse supply patterns, No significant homogeneity can be expected, The cor-
relation between imports and the price ratiois similarly negative; and it also lacks any direct negative relationship between the price
ratio and imports since it contradicts the axiom that supply should be {rom the cheapest source, i.e,, we do not increase imports with
world rrices rising relative to the domestic price, Rather than this simple relationship between imports and the price ratio, however,
what v/e really have In the negative correlation between imports and the price ratio is a reflection of the correlation between imports
and exports, and between exports and the price ratio, Although the world price may be rising relative tothe domestic price, s country
may still import because the terms of exchange may dictate greater value of imports for each unit exported,

18 For the sample countries, ihe rank correlation coefficient for population and per capita income is significant at the 12 per-
cent level; for changes in the variates, the significance level is 22 percent,
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As a country develops economically, both output per worker and output per unit of
land area rise (figs. 17 and 18), Though the effectiveness of land and labor tends to in-
crease jointly, the relationship between these two indices is not perfect, a fact which
again reflects differences in resources among countries (fig. 15 and table 69, row 7,
column 3),19 Since the land and labor indices are not perfectly correlated, which ratio is
the most meaningful? Preference should be given to labor productivity since the ultimate
goal of all economic activity is human consumption, and since, in the context of economic
development, it is the surplus over the rural population needs that is most crucial, In
addition, the number of workers employed per hectare decreases with increasing per
capita income over an extended range; this means that even though yield per hectare and
output per worker increase together, there is a stronger relationship between labor
productivity and development than between development and land productivity., The rela-
tionship between worker per hectare and per capita income is shown in figure 16 and in
table 69 (row 7, column 2). Data indicate the high population-land ratios of Japan,

Taiwan, and Egypt.

Productivity and Demand Associated with Population

Since the relationship between growth in commercial demand and population in de-
veloping countries depends mainly on the behavior of per capita income, one would not
expect levels of either of the partial productivity ratios to be correlated with population
size; this is consistent with our hypothesis concerning the nature of demand and popula-
tion. Table 69 (row 2, columns 3 and 4), hewever, shows that while population and output
per hectare are not correlated, populationis negatively correlated with output per worker;
this result is not consistent with our demand hypothesis because it implies that demand
from large populations is associated with low output per worker, This clearly is the case
where the correlation reflects the supply relationships rather than those specified by the
demand hypothesis., In most of the study countries, a large proportion of the population
miade up both the labor inagricultureas well as the consumers for the products, It follows
that the statistical relationship between population and output per worker actually refers
to the positive relationship between population density and worker density, and to the

19 The rank correlation coefficient for output per worker and output pes hectare is .21, with a significance level of ,111, This
relationship is statistically significant because of the ''definitely’* known errors in the variable '‘hectares under cultivation'',
As shown in footnotes to table 69, not all values refer to the same point in time, but all adjusted output refers to 1960, Some
countries report areca planted and if the area is sown twice, it {s counted twice, whereas cultivated hectares are defined as farm
land under cultivation and are counted once regardless of multiple cropping,
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negative relationship between worker density and output per worker, Countries with a
large number of workers per hectare tend tohave low output per worker (table 69, row 7,
column 3).

Over the 1950-60 period, countries with large increases in population were not
necegsarily those with large improvements in productivity (table 70, row 1, column 6).
When'population increases and productivity remain static, theincreased population must
devote 'its energies to the more basic task of feeding itself. More importantly, where land
is limited, the output increment tends todecrease--though not necessarily proportionally--
with succeeding increments of labor.

Productivity and Commercial Domestic Demand

Countries with high income levels and resulting high levels of domestic commercial
demand have high levels of productivity (figs. 17 and 18, and table 69, row 1, columns 3
and 4). But the association is closer in the case of output per worker than in the case of
output per hectare. Why this difference? Two explanations are possible: {1; Over an
extended period of economic development, labor is combined progressively with many
capital inputs and improved technologies, such as various hand and mechanical imple-
ments; these inputs tend to complement labor more than land (fig. 16). Yield-increasing
inputs, however, affect both land and labor in a more or less uniform manner. Labor-
saving inputs, which are applied increasingly in the course of development, increase out-
put per worker more than per hectare,20 (2) The second explanation follows from the
relationship between agricultural output and national income. In a majority of the study
countries, increases in agricultural output per worker result in increases in per capita
income. Increases in output per hectare may or may not be associated with increases in
per capitz income, depending onthe relationships betweennational income and agricultural
output and between population and agricultural workers as yields increase. 21

Figure 19 shows the relationshipbetweenchanges infield crop yields and in per capita
income during 1950-60 (also see table 70, row 8, column 6), Countries with a large per-
centage increase in domestic commercial demand generally had a large percentage in-
crease in productivity.

Productivity and Exports22

Countries with large exports per capita generally had high output per worker but not
necessarily high yield per hectare (table 69, row 4, columns 3 and 4). Cuuntries with high
yield per hectare tead to be densely populated and to have large numbers of workers per
unit land area (table 69, row 7, cclumn 4), High output per worker--resulting from a
favorable land-worker resource base, a high level of capital substitution for labor, a high
level of farm technology, or a combination of all three--does not tend to be associated
with densely populated countries. As a result, domestic production is more than sufficient
to meet domestic requirements, and large per capita exports are possible.23

20 The absolute decrease in farm labor which is occuring in Japan, Poland, and possibly Israel will reinforce the tendency for
labor to be applied less intensively than land with economic development, The majority of the sample countries have not yet reached
this stage of development,

21 We use output per worker and output per hectare as substitute ineasures for productivity, and per capita income as a substi-
tute ov carrier for commercial demand, The closeness of the proxy variables to the variables they represent obviously differs, Output
per worker in predominantly agrarian societies is a large component of per capita income, and hence, they have a close linear relation-
ship, Output per hectare, an indirect component of per capita income, does not necessarily show such a ciose relationship,

22 Nodirect relationship exists for {mports and productivity, To establish any kind of relationship, we must relate them to their
jointly associated variables--supply, demand, and prices,

23 Countries suchas Japan, Taiwan, and Egypt, 3 of the 4 couniries with the highest yield per unit arca and with relatively low
output per caplta, are typically heavily populated countries that apply larye amounts of labor relative to land, This results in a rela-
tively high yield per hectare, low worker output and low output per capita--all adding up to a strong dom#stic demand relative to
domestic output, Countries with exceptionally large exports per capita relative to output per hectare show a similar deviation from the
sample trend--but in the opposite direction, These countries produce greatly in excess of their domesticneeds, High worker-hectare
ratios, low output-worker ratios, low output per capita, and low per capita exports generally occur together,
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Figure 19

In the 1950-60 period, countries with large percentage increases in exports, per
capita or aggregate, generally had large percentage increases in productivity (table 70,
rows 4 and 5, column 6). Judging from the degree of correlation between productivity and
domestic commercial demand, and between productivity and exports, there is no identi-
fiable pattern over the 10-year period for increases in productivity in either domestic or
foreign markets,

Prices

Since comparable measures of the absolute level of prices across countries are not
readily available, the relationship between output levels and absolute price differences
among countries will not be investigated here. Product prices, however, are but one of
three dimensions that affect the farmer's profit margins. Input prices and technical
input-output ratios are equally important., For exarnple, the gross relationship between
the change in real agricultural prices and the change in domestic output relative to
domestic demand indicates large variations amongthe countries. By themselves, changes
in product prices are not sufficient 'to explain' the change in domestic output relative
to domestic demand. But inclusion of one additional factor (fig. 20) suggests that countries
with the larger increases in output relative to domestic demand generally had larger
productivity increases relative to their product price.24 Without offsetting movements in
factor costs, producers in these countries obvicusly must have been better off, Clearly,
product prices must be considered together wiih all other factors that affect the real
income position of the farm sector.

Turning to price variability, for givenlevels of prices the larger the price fluctuation
the larger the depressing effect onoutput and productivity, The relationship between price
fluctuations and output and productivity is not asymmetrical, however. Output and pro-
ductivity have a bearing on economic growth, and in turn the level of economic develop-
ment influences the magnitude of price fluctuations, As countries ascend the development

24 The positive rank correlation coefficient for the ratio of changes in productivity relative to prices and the ratfo of changes in
output relative to domestic demand is significant at the ,0054 level,
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ladder, there is a more even distribution of marketing in time, space, and form as
storage, transportation, communications, and processing facilities improve; as a result
extreme price variations even out. Risk and uncertainty diminish with this decrease in
price fluctuations, This fosters improvements in productivity through encouraging
(1) a more efficient allocation of resources as the premium for hedging or flexibility
against price fluctuations decreases, and (2) a more rapid rate of adopting improved
production techniques and inputs, since more planned expectations materialize and the
cost of failure to meet past and anticipated purchases for everyday needs and production
requisites diminishes (Johnson, 29, and Stigler, 59}, It is not surprising, then, that at their
respective price levels the study countries with large price variabilities generally had
smaller percentage increases in per capita output and productivity (table 7, row 10,
columns 2 and 7). The results, however, do not indicate any association between level
of productivity and price variability (table 69, row 8, columns 3 and 4), This lack of
association may have resulted from use of the variance dimension rather than the
absolute levels of prices.

Little can be done to directly manipulate either the per capita demand for food and
fiber products in the urban centers or the aggregate demand in the importing countries.
The fact that current consumption levels are less thau desirable suggests a substantial
potential demand, but it is not clear how this potentiality can be translated into effective
demand without first increasing incomes.

Furthermore, if increasing per capita income is the main target of economic develop-
ment, then agricultural output and productivity--despite their interrelationship--should
best be thought of as contributors to increasing income rather than vice versa. Also, of
themselves product prices have limitations as a policy instrument for increasing demand.
High guaranteed stable prices may be largely an income supplement without producing
the desired effect on either agricultural output or productivity.

If a nation cannot directly manipulate the customary demand va-iables, how can the
demand side be used to promote increases inagricultural output and productivity? In this
chapter, it has been shown that improvements in productivity are related to increasing
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commercialization of the farm sector in the study countries. Accelerating the process of
commercialization may therefore be an important indirect approach to manipulating de-
mand variables. Past and present programs for agricultural development have largely
emphasized performance within the farm, and have neglected roads and other features
linking farmers to the rest of the economy (Collins and Holton, 10), Yet, the relation of
the commercialization of agriculture to increasing productivity “suggests a need to use
product assemblers, distributors, processors, and the agricultural-nonagricultural con-
necting infrastructure, such as roads and communications, and input suppliers, as more
active vehicles for organizing the rural sector for accelerated development. Breaking
down internal trade barriers and market imperfections wouldbe part of such an approach.
The deliberate creation of more active and positive links between the rural sector and the
rest of tne economy would bring about fuller integration of the rural economy with its
urban-industrial complex and spur progress in the agricultural sector. This emphasis
would alsc facilitate fuller utilization of scarce entrepreneurial abilities, which tend to be
more heavily concentrated in urban than in rural areas.

102



CHAPTER 9.--MARKETING FACILITIES AND PRACTICES

Market Systems and Economic Development

The future of agriculture in less-developed countries will depend heavily on available
markets for its products and adequate facilities and practices for moving them to the
consumer. Already, at least 50 percent of the world's population lives in urban areas away
from farms and must rely on markets for food and clothing, Even subsistence farmers use
some clothing and food items supplied by the market system. Indeed, economic develop-
ment is often characterized as a movement away from subsistence and barter to an in-
creasingly sophisticated and complex market system. Therefore, the rapid growth and
improvement of farm product market facilities and ope:ations are vital to the develop-
ment of less-developed countries.

Development will increase the demand for farm product market services in at least
four ways. First, population at present growth rates will likely increase 50 percent over
the present world population within the next two decades. This will require at least com-
parable growth in market facilities and operations. Second, with economic development,
in increasing proportion of the total population will live away from farms and rely on
markets for food and clothing needs (table 71), This will require growth of market Sys-
tems over and above the rate of population growth. Third, people will consume more and
better food and clothing as their realincomesimprove; thus demand for market services
will grow even larger. Also, as fresh fruits and vegetables and livestock products make
up an increasing proportion of their diets, these commodities will require greater care
and more specializedfacilities in handling, transportation, and storage. Fourth, increasing
specialization generally accompanies economic development andincreases 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 skillful organization and
practices in the market system if producers are to receive the necessary economic in-
centives,

These four pressures for expansion of market facilities and operations aggregate to
sizeable proportions, Data in table 72 illustrate--and probably understate--the market
growth needs likely to result from the combined effects of various growth rates in
population, per capita real income, and market dependence (shifting proportion of popula-
tion from farm to nonfarm occupations), under assumed income elasticities for farm
products,

With a 2-percent growth rate in each determinant (population, per capita income, and
market dependence) and a .5 income elasticity, the annual market requirement growth is
5 percent (table 72), This is two and one-half times as large as the effects of growth of
any one of the factors taken singly., They amount to a 63-percent increase in a decade,

While they are amazingly large, these estimates of market requirements for growth
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
additional services provided by market agencies as development occurs, and (4) factors
that are implicitly more limiting in the data of the table than probably is true in the real
world of a developing economy (see footnotes to table 72),

The extent to whichmarket growthleads growthin the demand for marketing facilities
and services will affect general development itself from which, in turn, demand for
market services is derived., A lag in farm product market facilities and institutions can
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Table 71.--Urban as a proportion of total population and increases in the
urban-total ratio, specified countries, 1950-60

Urban as a proportion of 0
1 total population in-- Increase of 196
Country over 1950 ratio
1950 1960
----------------------- Percenteerecmermcncnccerencaaaa
Group I
Israelll’.ll.....l... 82.3 85.7 4.1‘
MeX1COeeeroanernennns 42.6 50.9 19.5
PhilippineS..eececses 26.9 42.7 58.7
TaiwBNeesessssasaesns 52.6 59.5 13.1
TUTKEY e eesasosnsvanns 21.9 37.8 72.6
Venezuelaseesessenses 53.8 67.6 25.7
mailandll.l.lll..... 9'5 11.8 24.2
Brazileseseeesecsness 36.2 45,1 24.6
GreeCCevsscsnssnsonas 36.1 45,2 16.9
Group II
IrGNececesssesesconss 20.0 41.8 109.0
India'.-lll...'...l.. 17.2 18.1 5.2
Polande.cecssssssseces l6.1 48.1 198.8
ArgentinG.eesessneses 64.0 67.0 4.7
milellll....ll“llll 61"7 67.1 8.8
Japal]..l.'l.....l.... 37'5 63'1 68.3
) 32.0 37.5 17.2
TunisiBesssececosscsee 32.1 38.2 19.0
Jordan..cecssececocns 35.6 43.8 23.0

1 Countries are arranged in descending order of their rate of change in
agricultural crop output.

Source: Constructed from basic data in the United Nation's Demographic
Yearbook. Adjustments to 1950 and 1960 were made for those countries with data
in other years by application of the compound rate of change in total and in
urban population between the years given.

severely curtail growth in agriculture and in the general economy. Such lags lessen the
pressure for growth of the market system or help to make the present market system
seem more aderuate for piesent needs, Markets are therefore causal stimulators of
production, Cultivators who do not have easy market outlets have little incentive to pro-
duce beyond their own needs. Lack of economic incentives is generally considered a
major barrier to increasing agricultural output in many areas in the less-developed
countries, The market place is the main focal point through which economic incentives
to cultivators are expressed,

Markets for surplus crops can provide farmers with income needed to improve their
nutritional levels, and in this way can improve the human agent as a productive factor.

Improving the market system serves two general development objectives: First, it
lowers costs per unit of market services, a saving which may be passed on to consumers
in lower prices for foods (increasing the quantity demanded), or back to producers as
higher prices for their products (inducing an increase in the quantity supplied).25 Second,
it increases the efficiency with which consumers' wants and preferences in regard to
quality and kind of products are reflected back to growers,

25 Unique conditions may, of course, result in a backward-sloping supply curve,
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Table 72.--Annual growth rates in agricultural product market requirements associated with
assumed rates of growth in per capita income, market dependence, and population

Growth rates in market requirements associated
Per capita income | Market dependence with specified population growth rates
growth growth rate?!
1% 2% 3% 1% 2% 3%
(1) (2) (3) (4) (5) (6)
(.5 income elasticity) {(.75 income elasticity)
Percent Percent - ==Percentecemeccmncnaccnmn e
2 1 3.0 4.0 5.0 3.5 4.5 5.5
2 4.0 5.0 6.0 4.5 5.5 6.5
4 6.0 7.0 8.0 6.5 7.5 8.5
4 1 4.0 5.0 6.0 5.0 6.0 7.0
2 5.0 6.0 7.0 6.0 7.0 8.0
A 7.0 8.0 9.0 8.0 9,0 10.0
6 1l 5.0 6.0 7.0 6.5 7.5 8.5
2 6.0 7.0 8.0 7.5 8.5 9.5
4 8.0 9.0 10.0 9.5 10.5 11.5

1 pefined as the increase in the proportion of the total domestic consumption of food
and clothing that is obtained from markets rather than from subsistent production. The
rate of growth in urbanization (the shift from rural to urban living, table 2) is indica-
tive of the growth in market dependence, but may not be as reliable a measure as one would
want. For example, the urban population is usvally defined in terms of those living in
towns in excess of 2,000 or 2,500 population or some simiiar figure. Many of those in
towns or villages with less than 2,000 people also rely on the market for food and cloth-
ing; probably, these areas do not grow as rapidly as urban centers in early stages of
development. Too, those people on farms may get some of their basic necessities from the
market. However, in early stages of development it probably is a small percentage. Conse-
quently, while the urbanization trend may be the most reliable empirical measure available
of the growth in market dependence, it likely overstates it somewhat.

Conceptual Considerations

While the previous section dealt with the growth needs of market systems for agri-
cultural products in develuping countries, the following discussion will consider the
problems associated with existing market facilities and practices in the study countries.

Wide marketing margins suggest that exorbitant charges and rnonopoly profits may
characterize markets in less-developed countries, These characteristice .owever, can
result from high costs of providing services under existing market conditions, Indeed,
viewed in a static, nongrowing setting, markets in less-developed countries may be
efficient in that they are providing services at competitive equilibrium rates, If they
remain efficient in this sense, it is onlybecause change does not occur. If growth occurs,
then present market facilities and practices (which may themselves inhibit growth unless
improved) are likely to become increasingly inadequate, On the other hand, marketing
facilities in developing countries should be kept somewhat in line with patterns that are
most economic considering their present resource balances and stage of development,
These countries do not now, and will not for a long time, need many of the features which
characterize the highly sophisticated marketing systems of economically advanced nations,
especially those in the United States,
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Large returns in greater efficiency, lower cost of operations, higher returns to
cultivators, and lower prices to consumers may well be obtained in many areas of mar-
keting by changes that add little to overall costs, but lower significantly the unit cost of
services, :

New Market Production

The general growth of farm product market operations involves initiating new mar-
kets as well as expanding old ones. Although both sources of market growth share many
of the same problems, new market growth is sufficiently important to justify separate
treatment here, The potential for increasing agricultural production by providing market
facilities and outlets in areas where products are not grown for the market but are well
adapted has often been noted, In some cases, the demand potential is known to exist: in
others, it is yet questionable,

Development plans in the mid-1950's for the Papaloapan and Grijalva- Usumacinta
River basins of Southeast Mexico showed that rubber, tea, vanilla, spices, and fibers
were suited to the areas, even though they had not been previously grown there. The
development plans in general were commendable, but the principal effort prior to 1957
in the Papaloapan Basin was toward increasing output of sugar and rice, both in surplus
world supply. The initial plan for the basins included some facets which were not specif-
ically directed to imiproving markets. One of these was road improvement; considerable
agricultural development came about spontaneously along newly completed roads
(Wylie, 71).

Planned inducement of sugar production to reduce imports has been successfully
undertaken in many countries, notably Chile, Greece, Iran, and Sudan, Plans generally
provided means of constructing and operating sugar mills, and market agreements or
price commitments to growers.

Rapid increase of corn production and exports in Thailand has resulted from the
openiag of roads linking markets with producing areas (Work, 70). After construction of
all-we .ther roads connecting the mountain province to market places in lowlands of the
Philippines, farmers shifted from subsistence crops to cash, cold-weather vegetables
that drew high prices in the markets (Abbott, 1, p, 9). Both production and market poten-
tials had existed for many years, but lack of facilities had deferred their exploitation.

The Kulu Valley and Simla Hills of India are suitable areas for fruit production, but
have not been developed due to lack of quick means of transport to consumers (Abbott, ],
p. 19). Grapes, melons, and many other fruits and vegetables could be produced in the
Mediterranean region at a time when such produce is not available in central and west
European countries, but this area presentlylacks refrigerationfacilities (Abbot, 1, p. 24).

These are only a few examples of areas where establishment of market facilities
have initiated or might spark new market production, but they suggest important pointers
for economic plans of less-developed countries., First, lack of market facilities can
completely nullify the efforts to encourage production for market. Second, the provision
of basic market needs, such as roads, means of transport, and communication, often
results in spontaneous growth of new market production quite aside from, or in addition
to, the anticipations of planners, Third, careful planning and provision of proper incentives
can encourage direction of such new production toward the greatest demand potentials
and away from market surpluses and depressed demand conditions. Fourth, and most
importantly, careful evaluation of market potentials and the most effective means of
directing production toward the most favorable markets would improve development
plans,

Market Facilities

More adequate transport, storage, and processing facilities tend to lower the cost
between farmers and consumers, so that a higher price can be paid to the producer.
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(inducing him to produce more) and a lower price charged the consumer (inducing him to
consume more), In many cases, a substantial part of the increased efficiency may be
reflected in quality improvements rather than in lower prices.

Transportation

It is reported that crops such as rice and maize are grown in place of more suitable
market crops such as manilla hemp in parts of the Philippines because ¢ ! transport dif-
ficulties (FAO, 17). Market conditions for livestock products in Greece are complicated
by poor communication and excessive transport charges (FAO, 18). Estimates of cost of
operating trucks in Turkey vary from 35 cents per kilometer on unimproved roads to 22
cents on better roads, The average annual truck cost on the rough roads of Latin America
and Africa ranges from $2,000 to as high as $10,000 for refrigerated units, The fitting of
bullock cart with axles and pneumatic tires from trucks doubles the load a given tractive
power can pull and lessens wear on soft country roads (Abbott, 1).

Past experience, as well as the above examples, support the view that improving
transport facilities stimulates increases in agricultural output. Mexico's market sales
of fresh fruits and vegetables expanded rapidly in the last decade as highways improved,
and permitted rapid truck transport to the larger markets in the country (67). A road
linking La Paz, Boliva, to a nearby area in 1938 resulted in spontaneous and intensive
growth of farm products tofill marketneeds, Feeder roads built after the war in Northern
Nigeria increased the movement of food, reduced local shortages, and resulted in higher
prices to producers, Crops such as coffee, rubber, and oil palms, which take some years
to mature, were planted along the new route of a road planned in East Africa before con-
struction began (Abbott, 1).

Table 73 shows that a somewhat greater number of countries with high agricultural
growth rates also ranked higher in road mileage. The ranking has greater significance
if the level of economic development as well as growth in general economic development
is considered, i.e., putting in proper perspective the high road mileage ranking of
countries like Japan and Greece. However, the overall quality of total road mileage
differs rather widely between countries,

Storage

Lack of storage facilities in both quantity and quality is a major problem of the
study countries, especially in many tropical countries, It has been estimated that from
5 to 10 percent of the world's food grain crop is lost annually because of faulty storage.
Most of this loss occurs in countries with food deficits {Abbott, 1),

A study of grain marketing in the Yaqui Valley of Mexico showed no farm storage
for wheat. All grain to be marketcd was therefore transferred to government ware-
houses at harvest; more than one-third of the storage capacity required loading and
unloading by hand labor; many storage units had relatively small capacity in terms of
peak seasonal requirements; and because there were only five readily usable scales to
serve a particular area, trucks loaded with wheat had to wait an average of 16 to 24
hours and a maximum of 36 hours for weighing.?® Yet, relative to some less-develscped
countries, the Yaqui Valley of Mexico has highly developed market facilities.

Refrigerated storage and transportation are major problems for handlers of perish-
able crops. A report of cold storage development at Biher, an important potato growing
area in India, furnishes an interesting picture of cost conditions. Only one cold storage
unit was in operation in the early 1940's and the rental was $51 per metric ton per
season, The second was established in 1946 and rental dropped to $45 per season, Con-
tinued addition of numerous cold storage units reduced charges to $40 in 1957, $34 in
1958, $28.50 in 1959, and $22,70 in 1960 (Abbott, 1).

26Rloseco, German, and Haag, Herman M,, The Marketing of Grains in the Yaqui Valley, Southern l1l‘nots Univ, Unpublished Ms,
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Table 73.--Rating of 26 study countries by road mileage, size of urban market,
and truck and bus facilities

Road Size of Truck and bus facilities
commercial
Country* mileage? market3 Per person* | Increase’
(1) (2) (3) (4)
- - Reting- e ce————
IsTr8€leceaccccsnssonsce 1 1 1 3
Slldan...l.l...l"..'.l' 3 3 3 1
mxico“l....l'.....'ll 2 1 1 3
Costa RicBsscssonnsonse 1 1 1 NA
PhilippineSeesccecccenss 2 2 2 3
Tanganyik@eessesocences 3 3 3 2
Yugoslavifeeeeseocosons 1 1 3 2
TaiwBNeeeeeoreseossssee 1l 1 3 1l
mrkey‘."......l.l.... 2 3 2 l
Venezuela.ceseeeovssess 3 1l 2 NA
‘nlailarldl.l.....l'.l.ll 3 3 2 1
Brazileececessvrecescscosns 2 2 1l 2
GreeCeessssvsssvcoessse 1l 2 2 2
Iran..ll'..l..l....l.ll 3 2 3 3
Indial...‘..‘..l..'l... l 3 3 1
Polandeeeececesesanasnes 1 2 2 3
Argentinaieceeccvescenes 3 1 1 2
Chile‘l!.‘l...‘..l..... 2 1 1 3
JapaANeessecscsosscessas 1 1 1 1
Spaineesececsscesencscns 1 1 2 2
ColombiGesescesssssesas 3 2 1 3
Nigeria.l.u....l.l.’l" 2 3 3 l
UAR.C'...I............. 3 3 3 NA
PakistanNeeeseooeccesese 2 3 3 1
TunisiGecessccecsscosse 2 3 1l 2
Jordan.esececsssscssass 3 2 2 NA

1 Arranged in descending order by growth rate in agricultural crop output
in the 1950's.

2 Ratings were based on miles of road per 1,000 square miles of area;
over 400 miles ranked 1, 100 to 400 ranked 2, and less than 100 ranked 3.

3 Based on proportion urban was of total population. 50 percent or more
ranked 1, 40 to 49.9 ranked 2, and less than 40 ranked 3.

4 population per vehicle: 136 or less ranked 1, 136 to 338 ranked 2, over
338 ranked 3.

5 Increases in number of trucks and buses 1958 through 1963 with highest
increases ranked 1, medium increases 2, and lowest increases 3.

Lack of storage facilities is so important in many countries that there has been
increasing pressure for government intervention and operationto avoid monopoly pricing.
Pressures have sometimes led to a poor distributionof storage facilities. Some locations
of public grain stores in Iran are inaccessible to producers (due to poor roads) and only
a fraction of space is uccupied., In another country, a specialist spent 2 years carefully
developing location plans for storage units, only to be overruled by the head of the
government who selected a difterent site, One government continued plans to build large
cold storage units, despite expert reports which indicated no economic justification for
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them. In several parts of Africa, meat-packing firms installed plants only to discover
that the area could not supply enough livestock for efficient operations.

In summary, the study countries have devoted considerable efforts in recent years
toward improving storage facilities for their farm products. The trend has been to favor
public-owned and -operated facilities, However, acute need for more and improved
storage facilities continues, Some countries have manifested a lack of effective storage
planning, while planning in others hasbeenwell-directed, Effective planning, develcpment,
and use of storage in the areas of greatest need can produce large economies and can
support agricultural growth,

Processing

Development of processing facilities has been instrumental in expanding market
output in several nations, A well-known example is that of the influence of sugar mill
establishments in Greece, Iran, Sudan, Uganda, Kenya, Tanganyika, Pakistan, and Chile,

Although simultaneous development of market facilities and farm output is sometimes
most feasible for some products, for others the establishment of certain market facilities
may best precede growth in output. Marketable surpluses seldom, if ever, precede the
establishment of necessary market facilities.

In Mexico, construction of new strawberry freezing plants resulted in tremendous
expansion of production after 1950 (67).

Production and export of citrus fruit have increased sharply in South Africa since
1957 as : consequence of expanding processing facilities. Forty-two plants--ranging in
capacity om 5,000 to more than 30,000 tons--now process raw citrus fruit, Recently,
a large pliant was established which can handle 150 tons of ocranges every 24 hours (65).

The development of canneries has enabledlivestock producersin Kenya and Madagas-
car to gain access to outside markets, Such developments have also facilitated improve-
ments in the quality of products,

Marketing Practices

Marketing practices in many less-developed countries canbe vastly improved, Prac-
tices appear to focus on immediate transactions in buying and selling without regard to
long-term considerations or to consumers' wants, These markets are bedeviled by many
small-lot offerings. Therefore, assembly involves purchases from large numbers of
growers for retail in very small amounts., Some common lots of retail purchases in
Nigeria were ''three lumps of sugar, half a cigarette, individual drops of perfume, and a
few sticks of matctes'' (Mueller, 39).

In Thailand, much produce still moves to market centers on the farmer's head or
shoulders, by bicycle or farm cart, and in baskets and bags (70), In Turkey, grain is
taken to market in trucks, carts, and on donkeys (66). Palm-stem containers with sharp
inside edges that damage the produce areused in the United Arab Republic. It is estimated
that between one-third and one-half of all fruit and vegetables harvested in India are
lost from poor handling, Peaches packed ripe spoil en route to market, Apricots sell for
low prices because they are picked too green to attain full flavor (Abbott, 1). The quality
of kenaf in Thailand is low because growers wet it in roadside ditches (70), In India, the
palmyra fiber is sold by some farmers with shezths beaten but fiber unextracted, by
others with fiber extracted, by some with fiber given a preliminary combing before sale.
Some farmers dry the fiber before selling, others sell it wet (Chaturcedi, 8). Farmers in
the Philippines sell their corn crop in five forms (husked ears, unhusked ears, shelled,
milled, and green) and in seven different units of sale (kerosene can, cavan, basket, cart,
100 ears, ganta, and individual ear), He further reported that fresh vegetables in a major
area are packed field-run in flexible, loose-woven, split-bamboo containers holding 75
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to 220 pounds and shipped 150 miles to Manila, and that losses range from 25 to 50 per-
cent of shipping weight, Milk of very questionable quality is offered for sale in many
parts of the world in ways that inhibit its consumption (Abbott, 1),

And so runs the picture from country-to-country, The economic results are reflected
in a comparative study of egg marketing in Denmark and Iran (table 74), The price paid
to producers in Iran was about half that paid to producers in Denmark, but the price
consumers had to pay was about the same in both markets, A large proportion of the
higher marketing margin in Iran was taken in collecting and assembling the eggs from
the farmer through the wholesaler; less was taken by the retailer, Similar results are
shown for a comparative study of meat marketing in Denmark, the United States, and
Thailand (table 75).

Conditions and practices that affect bargaining often perpetuate problems. Quality
marketing is discouraged if it is unrewarded by higher prices. Most of the countries
charge farmers uniform prices, and give price discounts for impurities, shrinkage, or
defects applied indiscriminately. Cattle are priced on basis of height in some areas of
Central America, Eggs marketed in many parts of the study countries are surplus of
small flocks kept for the family's home consumption; therefore, freshness, size, cleanli-
ness, quantity, and quality are generally unregulated,

In many countries, the sale simply involves growers (or sellers) who gather in an
open space for private bargaining with buyers, The seliers may be hampered for several
reasons. Sellers often bargain without sufficient knowledge of other markets or other
buyers. General market information for producers is often nonexistent, Bulletins on
prices are sometimes issued too late to be of use. Indian market committees exhibit
prices for their own and nearby terminal markets, but allowances for transport, market-
ing charges, and local demand-supply conditions would be necessary to translate them
into a price the farmer could reasonably expect. The illiteracy of farmers and traders
in many countries further limits use of printed market information. The intense pressures
for immediate income which characterize many peasant cultivators accentuate the effects
of these limitations. The pressures are so great that many growers commit the sale of

Table 74.--Comparison of marketing margin for eggs in Denmark and Iran

Egg marketing price and margins
Item Copenhagen, Denmark Tehran, Iran

(1955) (1959)

------------ U.S. cents (per kg.)=-=ceee=
Price paid to produceri..ceeseeccevscsscsasoncsssns 56.3 29.6
Price to wholesaler...eseeessessssesscccsnassnans 61.8 53.4
h‘ice to consumer.l'.I.l.......‘.......l...'.l.ll 73.4 74.2
Total MArgine.ccecescscecscosvsscscsssnscscosee 17.1 44,6

---------------- Percent-v-eecrccncanana

From producer to whoLeS8leériseseiccecsssscscssvans 32.2 53.4
Wholesaler's margiNescecsesesssssesoseseansoscscss 4.1 13.4
Retailer's margin.secccescsesescososncacovosnsnna 63.7 33.2
Total margin..Il..l...‘..l.Cll...ll..".l.... 100.0 100.0
Margin as percent of consumer price.cecessececses 23.3 60.1
Margin as percent of producer pricCe...seescesesss 30.4 150.7

Source: G. F. Steward and J. C. Abbott, Marketing Eggs and Poultry, FAO Marketing Guide
NO. 4, Rcme) 1961, pp- 126-70
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Table 75.--Comparison of source of the marketing marg.n for meat in specified countries

and years?!
% Denmark United States | Bangkok, Thailend
urce (1956) (1955) (1958)
---------------------- Percente-eccccccccccccnancaaa
Farmer to livestock markete.ceeeseses 10.3 7.5 28.7
From livestock market to retailer.... 12.6 8.6 25.6
Retailer's marginceececesscesccncccce 7.1 83.9 45.7
Total margineececesssesossssscess 100.0 100.0 100.0

1 Margins are for beef cattle in Denmark and the United States and for oxen in Thailand.

Source: R. F. Berdette and J. C. Abbott, Marketing Livestock and Meat, FAO Marketing
GUide NO. 3) Rome, 1960, pp. 186'7.

their produce for credit far in advance of harvest, Sellers may also be burdened by
municipal regulation, taxes, and other charges (Abbott, 1).

The right to collect market charges is sold in some European, Latin American,
and Asiatic countries, For example, in 1954 collection of municipal dues at the central
market in Amman, Jordan, was reportedly 'let" to a group of merchants for $84,000
while the sum collected that year was $182,000 (Abbott, 1),

There is considerable evidence that subsistence farmers can and will shift rapidly
to cash crops if adequate price incentives are provided, It also appears that prices
received by cultivators often provide them little incentive to increase output.

Market Development and Public Policy and Programs

Development planners have often placed disproportionate emphasis on expanding
output at the farm level, As aresult, too little attention has been devoted to improving the
market structure needed to provide the economic incentives to increase output, It may
be that efforts to improve farm production practices often get far less than full-hearted
support from growers because of inadequate price incentives at the markets. Most less-
developed countries have meager public capital to invest in efforts to increase agricul-
tural output. In some cases it is probable that this capital would yield much greater
returns if allocated to iraproving market facilities and practices rather than directly to
improving crop yields.

Governments in some less-developed countries depend mainly onmarket regulations,
subsidies, price regulation, and restrictive export and import measures that merely
alleviate symptoms rather than market structure problems, Some of these public regula-
tions are formidable barriers to development,

In most countries, market facilities and practices are generally best for export
commodities and poorest for domestically consumed commodities, Standards for export
commodities probably receive greater attention because of the demands for quality
products in many of the importing countries. Whether priority in improving market
facilities and practices should be given to domestic or to export products poses a very
difficult problem and warrants special study,

Marked price instability in many underdeveloped countries inhibits production in-
creagses, Such instability can probably be lessened by improvement of market facilities
and operation practices,

Research directed to solving specific marketing problems of underdeveloped
countries is badly needed as these countries set out to modernize their agriculture.
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CHAPTER 10.--AGRICULTURE IN THE ECONOMY OF UNDERDEVELOPED
COUNTRIES

As the study countries develop, the farm share of the total labor force will normally
decline (fig. 21), Thailand, with less than $200 per capita income in the mid-1950's, had
over 80 percent of its labor force in agriculture; the United States, with a per capita
income of $2,000, employed only 16 percent of its labor force in this activity. A general
condition of sustained economic growth is that a declining proportion of the people is
required to 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 usually declines with economic growth
(fig. 22). In the mid-1950's, farm output was almost half the gross national product of
India where per capita income averaged less than $100; but farm output was only 5
percent in the United States where per capita income averaged $2,000, Again, sustained
economic growth requires increasing production and consumption of nonfarm com-
modities and services,

Agriculture's declining importance in use of manpower and contribution to total
national product does not mean that the generators of economic growth lie solely in the
induatrial sector, or that agriculture can be ignored in development efforts or even that
agriculture is becoming less important to the economy. 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. Especially in the early
stages ol their economic growth, most countries must improve the performance of their
agricultural sector.

The Surplus Product Contribution

How well has agricilture's recent performance in less-developed countries con-
tributed to their general economic development? There has been some correlation be-
tween rates of increase in per capita agricultural output and rates of increase in per
capita incomes in the study countries since 1948 (fig. 23). The rate of growth in agri=
cultural output exceeded the rate of growth in the population (referred to as surplus) in
the 1948-63 period in 21 of the 26 countries (column 3, table 4), and thus all countries
except Egypt, Pakistan, Tunisia, Nigeria, and Jordan were producing surplus agricultural
produce. Further, the surplus potential exceeded an annual growth rate of 1 percent in
18 of the 26 countries,

There are many complex factors at work that have both negative and positive effects
on national incorne growth. These tend to obscure efforts to relate the agricultural sur-
plus growth to per capita income growth, Nevertheless, all 9 countries with a 3-percent
or greater per capita income growth rate had positive agricultural surplus growth rates;
the annual surplus growth was less than 1 percent in only 1 of those countries. In con-
trast, of the 15 countries with per capita income growth rates of less than 3 percent, 6
had agricultural surplus growth rates of less than 1 percent; of these, 3 were negative,
i.e,, agricultural output grew less than population, The data support the proposition that
the agricultural surplus makes a positive contribution to general per capita income
growth in less-developed countries.

Uses to which the agricultural surplus was put cannot be easily determined from
available data, The annual rate of increase in total demand for food was compared with
the rate of increase in agricultural output (see Chapter 1, table 5). Results indicate that
in 12 of the 21 countries the surplus product was not sufficiently large to meet the in-
creased demand for food, and that in another (Turkey) it was just adequate. Roughly
one-third of the countries produced an agricultural surplus large enough to more than
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PERCENTAGE OF LABOR FORCE IN AGRICULTURE
AND PER CAPITA INCOME

50 Countries, Around 1956
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meet rising per capita agricultural product requirements. Such surpluses, however, are
not automatically channeled into capital improvements, but often have to be diverted into
capital uses through tax measures and other special policies and programs,

Data on the export and import of agricultural products during the period 1956-60 for
12 countries (table 76) show the importance of agriculture in foreign exchange earnings.
Only 2 countries (Yugoslavia and Japan) had imports exceeding exports during the period.
The other 10 showed agricultural exports producing a trade balance for support of im=-
ports other than agricultural products--and in some cases of a sizeable amount in rela-
tion to total national income. The net trade balance ranged from 10 to 18 percent of na=
tional income in Costa Rica, Thailand, Argentina, and Nigeria.

In Brazil and Colombia, 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.
It was slightly greater than demand growth in Thailand, Nigeria and Egypt had rather
large trade balances earned by agriculture, but this estimated domestic demand was
growing faster than agricultural output. Consequently, the volume of net exports could
only be maintained if actual domestic consumption were below the levels estimated,

A relatively small portion of the foreign exchange earnings of agriculture in all
countries (except in Greece, 47 percent, and Spain, 87 percent) is used to import agri-
cultural capital and productive items (table 77). Most of it was available to import the

27Assumlng, of course, that a sufficlently large export-import balance did not exist prior to the beginiing of the period
that could be drawn on to supplement the "less-than-needed'’ surplus being produced in the 1950's,
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Table 76.~-Agricultural trade balance and crop output minus demand
growth rate balance, selected countries, 1956-60

Agricultural trade balance
Crop output
Country 1956-60, Percentage less demind
annual of national growth
av.l income?
Million
U.S. dollars Percent Percent
Costa RicCABesesocrecsess 65.7 17.8 1.1
YugOSlaVia.......-...-- -4506 -001 -103
mrkey...lll.ll.t...... 220.7 2.0 0.0
Thailandeeecoscssecoces 246.0 13.4 -0.5
BI‘aZil................. 95001 5.3 -002
(lreeCe.sesescccscsvoves 57.2 2.3 0.4
Japan....-........-.... -1,27500 "'501 "208
Argenting.ceeecssescess 841.9 11.5 1.1
Sp8iNsececssacassnssssns 69,3 1.2 -0.3
Nigerigecsececsseocenns 276.6 10.2 -2.3
COlOmbia..............- 327.6 8.2 -009
UARtvesessascsaasnnnnns 224.6 7.4 -2.0

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

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

3 From column 3, table 5, Chapter 1.

Table 77.--Trade balance of agricultural products and imports of agricultural requisites,
1956-60 average

Trade balance of Imports of agricultural requisites?
Country agricultural
products Value Percentage of trade balance
Million Million
U.S. dollars U.S. dollars Percent
Costa RiCA.eeseccenasss 65.7 8.0 12.2
Yugoslavifesessesesanss ~-45,6 46,9 (%)
Turkeyeeoseesessssocscs 220.7 10.9 4.9
'n’luiland.........-..... 24600 7-3 3-0
Brazilesececcsscconnnse 950.1 78.5 8.3
GreeCe..O..ll..‘..l.C.. 57.2 26.9 47!0
B 720): T -1,275.0 10.0 (2)
Argentina.!l.l‘....l... 84‘1.9 41'4 4.9
Spain.l.......ll."ll.. 69.3 60.1 86'7
Nigeria.ll..l........ll 276.6 6.6 2.4
ColombiBeseeeocssannsae 327.6 28.7 8.8
UAR....'......'.......I 224.6 36'2 16ll

1 Net of requisites exported which was insignificant for most countries except Japan.
2 Negative trade balances.

115



requisites and raw materials to support deveiopment in nonagricultural industries, Part
of the agricultural surplus was apparently used to support higher per capita consumption
of foods and fibers,

Labor Supply and Demand Stimulant

What can be said about agriculture's role in supplying labor resources to support
nonagricultural industrial growth? Here, too, we must dependon partial data and intuitive
judgment, .

One viewpoint assumes an economy which is operating with a fully employed work.ing
force. There is a contrary view, that most underdeveloped countries need not be concerned
(especially in early stages) about quantitative limitations of labor. While lack of certain
qualities of labor (skilled, semi-skilled, and managerial) provide potential obstacles to
development, it is believed that manpower in general is in plentiful supply for develop-
ment purposes.

Available data indicate that manpower is shifting out of agriculture in the less-
developed countries. The economically active population that made this shift from 1950
to 1960 was about one-sixth of the total economically active population in the non-
agricultural sectors of 12 countries in 1960 (table 78), 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 populationthat was economically active in nonagricultural sectors
of the other countries came from agriculture, The proportion ranged from 7 to 22 percent
for individual countries.

Table 78.--Approximate contribution of agriculture to nonagricultural working force for
selected countries, 1950 and 1960

Economically active in agriculture Workers ?eleased
from agriculture
Country Percentage
Projected economically
1
1950 19601 19602 Numbe r> active in
nonagriculture

1,000 1,000 1,000 1,000 Percent
MexicOeessessnonae 44824 6,145 6,532 387 7.5
Philippines.sceses 4,875 5,383 5,990 607 15.0
Yugoslavif..eeeves 5,240 4,748 5,571 823 22.9
Venezuelaseosessos 705 774 994 220 13.6
TUTLKEYesaessnesess 10,744 9,737 11,053 1,316 7.3
Thailandseeeessses 7,624 11,334 11,730 396 15.8
Gr&uce..-....--... 2,006 1)938 2)293 355 20.8
Polandecsssencoans 7,090 6,541 7,937 1,396 19.0
JapaN.eessescesess| 17,220 14,346 20,845 6,499 21.9
Spaineeeccececsces 5,271 4,803 5,751 948 13.9
UAR¢isocosococsnns 4,126 4,403 4,939 536 15.9
MalayBeesosceosncs 1,228 1,245 1,394 149 16.2
Tot@lesesseeeaas 70,953 71,397 85,029 13,632 16.1.

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

2 pssuming that the number of workers economically active in agriculture increased at
the same rate as total population, and assuming the same proportion of total population
economically active in 1950 as in 1960.

3 Projected 1960 minus the 1960 actually active in agriculture.
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The 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 laborers. Japan, for example, has been contributing large numbers of
rural people to urban industries because of its rapid improvements in 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 farm use of purchased production requisites, such as insecticides and
improved seeds, also opens up market opportunities for nonfarm sectors.

Available information on agriculture's market contributions indicates thatagriculture
has contributed indirectly to the growing market for ncnagricultural output, It has
achieved this end by providing more foods and fibers at relatively lower prices, and by
its own purchases of agricultural production requisites, Its contribution to growth in
markets for nonagricultural consumer products and services is more difficult to as-
certain, The fact that the agricultural portion of total national income is usually con-
siderably less than its portion of the total working force would suggest that increases
in the income of people in agriculture may support stronger demand for consumption
goods than for savings and investment.



CHAPTER I1.--CONCLUSIONS

Most of the world's less-developed countries can sufficiently increase their food
and fiber production within the next 10 or 20 years to satisfy their increases in demand,
and still, have enough surplus to contribute substantially--through trade and nonfarm
employment--to their general economic development,

Several of the study countries have already begun to increase their agricultural
output at higher rates than those ever achieved over a long period of time in any of the
now economically advanced nations. These include Israel, Sudan, Mexico, Costa Rica,
the Philippines, Tanganyika, Yugoslavia, Taiwan, Turkey, Venezuela, Thailand, and
Brazil., All of these coun‘ries had higher rates of increase in both the 1948-55 and the
1955-63 periods than the United States had in the decades of its most rapid rate of
increase--the periods 1880-1920 and 1935-60 (table 4, Chapter 1).

The experiences of these countries constitute evidence of the possibility of im-
proving agriculture in less-developed countries generally. Large differences among
them in many factors crucial to agricultural progress enhance the value of such evi-
dence. Some of these countries lie in tropical and semitropical zones and some in
temperate regions (fig. 1). Some differ greatly in their rural population densities, arable
land expansion potentials (table 14), stage of economic develcpment, and cultural features.
Some have had much lower per capita incomes (table 6) as bases for capital accumulation,
much lower levels of literacy, and much less adequate educational systems for improving
skills and management abilities than other samiplc countries,

These observations open to question some earlier views on the agricultural develop-
ment prospects of underdeveloped countries, Most of these views are subsumed under the
doctrines of geographic and economic determinism, Accor ding to geographic
determinism, underdeveloped countries have remained underdeveloped because of their
relatively unfavorable natural endowments. According to economic determinism, they
have remained poor because they are in a vicious circle of cause-effect relationships,
In this circle, such ills as illiteracy, malnutrition, disease, and superstition ""cause'' low
output and incomes, and low output and incomes ''cause' these social ills, yielding a
pattern of ""causes of causes' and making for a traditional society in a low-income static

equilibrium,

Soils, climate, literacy levels, existing stocks of capital, cultural patterns, values,
world markets for agricultural commodities and other such physical, social, and economic
conditions--all these are hard facts that cannot be ignored as underdeveloped countries
set out to increase their agricultural output and productivity., What these conditions mean,
however, for improving agriculture is not inherent in such conditions themselves. Rather,
the meaning is heavily dependent upon what responses and adaptations are made to these
conditions. Such responses and adaptations are the essence of what is meant by the terms
policies and programs, anc these--far more fully than soils, climate, language, and
present literacy and income levels--are the true determinants of what we call modern
economic growth,

Because of the necessity to build upon foundations laid in the past, less-developed
countries cannot reasonably expect to achieve quickly agricultural output levels as high
as those in much moie economically advanced nations, In fact, even if farmers in countries
like Pakistan and India were suddenly to produce as much physical output per farm worker
as do farmers in the United States, it might still take years to build the transport,
processing, and market facilities, the farm-industry or farm-nonfarm employment
balances, and the other supply-demand ccnditions needed to convert this increased
abundance into valuable economic assets.
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Therefore, present low levels of development mitigate the need in underdeveloped
countries to raise luvels of agricultural productivity to those now achieved in economni-
cally advanced nations. The immediate needs of less-developed countric s are not stich
high levels of agricultural productivity, but rates of increase in their agricultural output
and productivity commensurate with their population growth rates and with their capacity
to use such increases for general economic growth,

For the purposes of achieving such rates of increase, less-developed countries have
some very distinct advantages and disadvantages relative to those of now advanced nations
in the early stages of their development, Their major disadvantages lie in their poverty
and related resource bases which lessen their capacity to compete with economically
advanced countries,

Yet the fact that these countries have long had low incomes and levels of living can
itself facilitate the use of any increases in per capita production and incomes to finance
further development--so long as they initiate appropriate policies and programs, In the
interim between the Meji Restoration in 1868 and its entry into World War II, Japan was
able, through direct taxation of its farmers, to draw off a large part of its increases in
agricultural productivity for its general economic development, Increases in productivity
can also be drawn off indirectly through taxes and import restrictions on nonessential
consumer goods, governmental purchase, resale and export of major farm commodities,
improvements in incentives to save and invest, education, and possibly other measures.

Because of their retarded technologies less-developed countries also have large
underutilized human and land resource potentizls. These potentials can hecome relatively
cheap sources of output and income increases if and when the improved *echnologies
developed elsewhere are applicable to their agriculture., Important farm technological
transfers have already been made from economically advanced to less-developed
countries, particularly into their export seciors, This suggests that market demand, or-
ganization, and entrepreneurship--rather than inadaptability to physical environment--
are critical to the successful transfer of at least some impor:ant improved technologies
(Hirschman, 26),

As a source of demand, most of the less-developed countries have in their own
population growth and rising per capita incomes market bases for much larger rates of
increase in output than those achieved in the United States in the periods of its most
rapid agricultural progress. In fact, in a few countries, instead of the lack of enough
general economic growth to generate enough demand for farm output increases, the rate
of general economic growth has probably been slowed down because of slow rates of
increase in agricultural output and productivity,

Increasing agricultural output for both domestic consumption and export is particu-
larly important for the economic development of less-developed countries, General
economic growth and associated rising per capita incomes vield proportionately large
per capita increases in the demand for food in low-income countries because of high
elasticities of demand., Failure of food sectors to meet the growth in food demand being
generated by development normally leads to rising food prices and labor costs., And be-
cause these economies arc so heavily labor-based, increased food prices quickly set off
inflationary pressures that stymie further economic growth,

Expansion of agricultural exports as a source of the foreign exchange with which to
buy imports is particulary important in early stages of development because economic
development greatly increases demand for imports of both consumer and capital goods,
especially the latter, Foreign exchange with which to finance such imports can be gen-
erated in part by industrial exports. On balance, however, industrial sectors of newly
developed nations commonly generate much larger increases in demand for foreign
exchange than in their foreign exchange earning capacities (Patel, 44). This is so in part
because of needs in developing stages for large amounts of capital in long-term invest-
ments. The more important reason, however, is that industrial sectors tend to con-
centrate on goods for domestic consumption rather than for export. Even so, they are
often heavily dependent upon high import duties and other import restrictions to compete
successfully for their own markets with industrial sectors of economically advanced
countries,
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Expanding the output of primary commodities for exports with which to finance
imports of capital goods has always been and will probably continue to be critical to the
general economic development of less-developed countrias. Exportable primary com-
modities are limited mainly to agricultural commodities, except in a few countries with
large, relatively accessible deposits of mineral resources. Hence, failure of less.
developed countries to furnish in early development stages an ever-increasing supply of
exports and export earnings can have near fatal consequences for their development
aspirations. When this happens in an underdeveloped country, it may appear that the
agriculture of that country is lagging because of insufficient growth in domestic demand;
but the actual reason may lie in the critical foreign exchange shortage associated with a
decline in value of agricultural exports.

The resource gap: ‘w existing between less-developed and economically advanced
nations in both their fa and nonfarm sectors are exceedingly large. Closing these
gaps may be a prerequisite to closing output and productively gaps between under-
developed and advanced nations. Closing such gaps, however, can on 'y be accomplished
over a long period of time and then only by now setting off higher sustained rates of
growth than economically advanced countries have. Fortunately, the amount of additional
resources required by less-developed countries to achieve these higher rates is only a
very small fraction of that needed to reach the agricultural productivity levels of eco-
nomically advanced nations. In short, resource limitations to agricultural progress in
less-developed countries are neither so large nor so critical as differences in resources
between developed and underdeveloped countries appear to make them,

For cxample, since 1948, relatively high rates of increase in agricultural output
have been achieved by such countries as Sudan and Tanganyika., Few less-developed
countries have more disadvantages than these two countries in their supply of capital
and skills, Tanganyika also lies in a tropical region for which needed technological
bases for progress have been widely presumed to be virtually nonexistent,

Less-developed countries can overcome their resource limitations by using their
available resources as fully and as effectively as possible, and by diverting some of the
resulting increases in output to building up their capital stocks. This is mainly a matter
of will and organization. Organizational impediments to efficient utilization of resources
are numerous and complex, In some countries, they include semi-feudal or tribal land
tenure systems incapable--without drastic modification--of providing the flexibility,
degree of individual freedom, and incentives for a high rate of innovations required for
progress. Some have governmental systems whichlack enough political stability, admin-
istrative machinery and personnel, or constitutional powers to improve agricultural
production conditions. In some cases, the distribution of powers between central, state,
.nd local governing bodies is poorly defined, or defined in ways which prevent action
that each could otherwise take,

Tax powers of government at all levels are frequently inadequate to finance ordinary
functions of government and to divert more income into savings and investment,

To maintain high rates of increase in agricultural output and productivity, most of
the study countries need to improve their educational and research foundations, agri-
cultural credit institutions, and transport, communication, and marketing facilities. They
need also to improve their available sources of fertilizers, seeds, pesticides, farm
implements, and other production requisites,

Governmental and private sectors can also contribute to improvement of production
incentives. Governmental sectors have most frequently made this effort through price
support and stabilization programs, In countries with largelanded monopolies, improving
production incentives can also be done through land tenure changes, through betterment
of supply conditions, and through breaking down physical and institutional barriers to
trade and communications.
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What we offer in this study, however, are not specific prescriptions for individual
countries, but generalizations on a large number of important factors as seen by com-
paring less-developed countries with each other. This study enables each country to look
at its own agricultural development needs, potentials, and problems against fhose of
other less-developed countries, as well as against experiences of the economically
advanced nations. Comparison of less-developed countries with countries at similar
economic stages rather than with economically advanced nations results in more dis-
cernible possibilities for their progress.

However, it should be recognized by persons using this report that the 26 study
countries do not represent a random sample of the world's less-developed countries.
Yet, they do encompass a wide variety of conditions and approaches to agricultural and
economic development.
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APPENDIX I

AN ILLUSTRATION OF USES OF THIS PUBLICATION IN
AGRICULTURAL DEVELOPMENT PLANNING

Purpose

This section is directed mainly to policymaking and administrative personnel con-
cerned with the role and performance of agriculture in newly developing nations, It is
offered as an example of how such officials can use the major findings of this study to
evaluate their own agriculture,

Method

The example applies the comparative or cross-sectional approach to a single
country, the Philippines, Choice of this country as our illustration was an arbitrary
one, Any other less-developed country--including any not in the study sample--would
serve equally well, for the only requirement was the availability of relevant information.

In table 79, the Philippines are compared with other countries in the study sample
on 26 selected items. More statistical detail on many of these items is provided in the
report, usually from the same scurces as shown in column 8 of this table,

We have first listed data on five items relating to the whole economy of the Philip-
pines. These include, in order, indicators of (1) per capita incomes, (2) rates of increase
in per capita incomes, (3) population growth rates, (4) rate of growth in the country's
domestic food demand, and (5) percentage of this growing demand accounted for by
population growth rather than by rising per capita incomes,

Items 6 and 7 show the relative importance of agriculture in the nation's economy
at a given point in time, By themselves these items do not completely elucidate inter-
relationships between agriculture and the rest of the economy, but they are useful in the
analysis of such relations.

In items 8, 9, and 10, we turn to the performance of the agricultural sector as
indicated by annual rates of increase in agricultural production; these increases are
relative to growth in population and in food demand.

Items 11 and 12 indicate the role of agriculture as a source of foreign exchange
earnings needed to meet increases in the demand for imports of both capital and con-
sumer goods,

Items 13 through 18 provide a basis for gauging levels and changes in productivity
or efficiency of the nation's agricultural sector.

Items 19 through 25 show some of the key factors which influence levels and changes
in agricultural output and productivity,

126



Table 79, ~-Comparison betwe

en Philippines and other study countries in selected variubles

e P — R, R
. 26, Study Countries
turmber “— T ey
of tnit Philip- Lot least tountriea ex-elling Fuilippines?
Item :un- ot ' E fuvorable | favorable - e Emmaientan
tries | mesoure pine: ountry country &  Other
rejorted Fur East | Other sample countries
- countries
B P S N SR S R - e — 2
(1} (2. (3 («) (5) (6) (71
——e A IR FEAR |
1. Gross damestlc prodact e
per caplita, 1953 ceeaaes a2 Jollars 11 [ 57 Jupan Isrnel, Venezaeln, Pr.land,
Argentinag, Chile, Npailn,
Mexioc, Greee, Turkey,
Corty I oa, Colonl i,
Yapeslinvin, VAk, Seagil
2. Annuol increase In reul
per capita Income,
1950eiUsisiiisssnsennnas 2€ per:ent L. dos -Gl Japan Yugoslavin, Iu.ung,
Taiwan Gree:e, Opuln, “cotn kiw,
Thailand  Venezueln, Turkey, frazil,
VAR, Iornel, “clombin,
Mexf{co, Nigerin
3. Populution growth rate,
195 et00iassncsennananas 2t percen’ 2 o T Japar Spaln, Greeze, Y., osluvia,
Argent ina, Tunpanyien,
Foinnd, udaia, Indiw,
AR, Jciwmbting, buelecas,
! Tran, hile, J ordan,
i Turaey, Mesd-
bragll
4. Annual rate of {ncrense
In domesti ront demands o pereent aehhf "t 1.7 Tajwan Israel, Yugosiavin
; Japan Veneczuela, toland, queriﬁ
| Thailand
e Purt of lnerenge in i
donest 1 o deran
wecoanted forony pop .
lotlam frowtheceseneenss } ot pereent "1 17 101 Japan Yirosluvly, Tpain, free-e,
i Tuiwan toland, Zosta Hin, VAR,
| Thalland Indin, Tunisia, Colarmbia,
i Venezuela, Tirkey, Brazii,
Jordan
6. Population in agricul-
LUP@ueesersvonsasnasnnns 20 persent G 18 92 Japan Israel, Argentina,
Taiwan Venezuela, Poland, Chile,
Thailand Colombia, Spain,
Yugoslavia, Greece, Mexico,
Iran, UAR
7. Gross domestlc product
originating in agricul-
ture, 1960iivieeernnness 21 percent 3] 9 59 Japan Venezuela, Israel, Chile,
Argentina, Mexivo,
Yugoslavia, Poland, Spain,
Brazll, Greece
8. Annual compound
fncreases in crop
OUtPUL eveerrsensncsnans
Ny 19482630 snesiecnnns 2t per ent Sen 9.7 -1.9 none Sudan, Mexico, Costa Rica
be 194He55%, cautannnans 2t percent #.1 1%.9 -2.2 none Israel, Sudan, Mexico
Co 1955-6)00cnininnnes 26 percent 3.2 7.9 -1.9 Thailand  Costa Rica, Sudan, lsrael,
Taiwan Brazil, Venezuela,
Yugoslavia, Colombla,
Mexico, Polard, Iran

127

Source of
data

(&)

table €7

e le

rable 4

table 7

tuble 2

table 5C

table €7

table 4
table &

table 4



Table 79,--Conparison between Philippines and other study countries in selected variables--Continued
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Analysis

The Philippine Republic, with a GNP in U.,S, dollars of only $113 per capita, ranks
low among nations of the earth in per capita income and even among less-developed
nations (item 1), It also ranks low in its recent rate of progress in increasing its income
and welfare levels (item 2). The Philippine Republic must expand its total economy at a
fairly rapid rate merely to accommodate a rate of population increase (3.2 percent)
that is one of the highest in the world (item 3), If this rate continues, its population will
double in less than 20 years. The country's domestic food demand is increasing at about
4.5 percent a year (item 4), This increase in food demand has resulted primarily from
the nation's population growth ratherthanfrom aneffective rising per capita food demand,
such as commonly results from rising per capita income (item 5), The nation's food
consumption per capita per day is substantially below the desirable level (see table 1,
Chapter 1),

All of these facts suggest that, as a whole, the Philippine economy will slip into a
lower rank among nations of the earth in its income and welfare levels, unless it begins
a massive drive for an accelerated rate of general economic growth,

In such a drive, agriculture must play an important role--if only because nearly
70 percent of the nation's population is in agriculture (item 6) and because agriculture
accounts for a third of its gross national product (item 7). An improved agriculture is
badly needed to correct the country's food consumption deficits and to provide increased
exports, Usually, rapid development of the industrial sectors of newly developing nations
increases the demand for imports faster than these sectors can increase their export
capacities. This means that primary industry sectors, which for the Philippines consist
mainly of agriculture, must have a large share in net increases in its foreign exchange
earnings (see Chapter 11).

A study of the recent performance of the country's agricultural sector shows that
between 1948 and 1955 its crop output increased at the rate of 8.1 percent a year; this
rate was exceeded by only 3 other countries in the study sample. Since 1955, however,
the annual rate of increase in crop output has dropped to 3.2 percent (item 8). This
percentage is the same as the country's rate of population growth (item 9). It is below
the growth in its own per capita food demand, which is being generated h, population
growth and small increases in per capita income (items 10 and 11).

Compared with most of the other study countries, Philippine agricultural exports
have increased very little percentagewise during the last decade (item 11}, In fact, as a
result of the combination of increases in the country's own internal food demand and its
slow rate of increase in its agricultural output, its ratio of exports in 1960 declined to
84 percent of the ratio in 1950 (item 12), Since 1955, therefore, Philippine agriculture's
performance has not been adequate either to improve the country's per capita food
consumption or to increase foreign exchange earnings substantially.

To what extent, if any, is the nation's recent slow rate of general economic growth,
as measured by increases in per capita incomes (item 2), linked causally to the recent
performance of its agriculture? Certainly, the nation's own population growth and rising
per capita incomes have provided a market basis for absorbing larger increases in
agricultural output than have been made.

Among the study countries, the Philippine Republic ranks low in agricultural output
both per hectare of arable land (item 13) and per agricultural worker (item 14). Since
1948, the area of crops has increased 67 percent--more than in any other study country
except Israel, Crop yields in the Philippines, however, are very low (item 16) and have
increased very little since 1948 (item 17),

The nation's arable land expansion potential with known technologies is quite limited
(item 18), In the years ahead, therefore, increasing output per uni* of land in use through
multiple cropping and higher yields per hectare of crops will be necessary to increase
its agricultural output., Information on multiple cropping and its potentials has not been
available for this study.
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Available information indicates that Philippine agriculture ranks low among the
study countries in use of yield-increasing techniques of the kinds that have proven
successful in Taiwan, Japan, Sudan, Egypt, and other countries. Its consumption of
fertilizer nutrients per hectare of arable land was only 9.4 kilograms in 1962/63, less
than in 13 other study countries. Since 1948, it has been exceeded by 16 other study
countries in increases in kilograms of fertilizer nutrients per hectare. Data on quality
of seed used in the Philippines have not been available, but apparently there has been
little improvement in varieties of its major crops,

Whether the Philippine Republic has had an available technological basis for ir-
creasing yields cannot be definitively established from existing secondary information,
Experiences of other less-developed countries in increasing yields, however, suggest
technological foundations which, even if not sufficient to raise levels to those in Japan
and Taiwan, could help to set off higher rates of increase in yields than the Philippines
have had.

In educational levels, the Philippine Republic ranks high among the world's less-
developed nations (item 21), It has made progress in improving its land tenure patterns,
but still has need for major land tenure adjustments (item 22). Relative to many other
less-developed countries, it has rather mediocre market and transportation facilities
(item 24), This is reflected in a high degree of price variability, both spatially and over
time, for Philippine farm products. Like many of the less-developed countries, it appears
to have poorly developed agricultural credit facilities,

A critical factor in the Philippines during the 1950's was the deterioration in the
terms of trade between agriculture and nonagricultural sectors; this is indicated
by changes in the ratio of agricultural prices to the general price level (item 25), This
deterioration has not been explored here, but it probably accounts in part for the poor
performance of Philippine agriculture, Terms of trade have improved since 1960,

The above discussion illustrates the uses to which the information provided in this
report can be put, and suggests directions that need to be taken to improve agriculture.
In such analyses, it may frequently be desirable to go into more detail than was done
here, In all cases, statistics presented in this report will need to be supplemented by the
kind of knowledge which comes from long, intimate associations with the agricultural
problems of each country,
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APPENDIX II
STATISTICAL TABLES

Table 80.--Value of agricultural output, 26 study countries, 1960

Agricultural output, 1960, in--
Local currency terms U.S. dollars Per capita
Country agricultural
and aree pari Ly Per thﬁu;érizxﬁg
exchange -
Unit Amount e pir 3‘3@ 3&1133251 age of 1950
U.S. dollar 4
Millions Units Millions Dollars Percent
Latin America
Argentina... | peso 159,700 68.4 2,334.8 117 112
Brazil...... | cruzeiro 536,000 172.5 3,107.2 4 111
Chile....... | peso 475.6 1.346 353.3 48 103
‘Colombia.... | peso 8,553 6.33 1,351.2 96 104
Costa Rica.. | colon 820.7 8.55 96.0 82 137
Mexico...... | peso 25,933 11.8 2,197.7 63 135
Venezuela... | bolivar 1,879 5.00 375.7 51 105
Rurope
Poland,..... | 2loty 96,700 .042 4,029.2 136 112
Spain....... | peseta 152,700 48.5 3,148.4 103 121
Yugoslavia,. | dinar 742,000 .0016 1,174.1 64 146
Near East &
South Asia
Egyptesees.. | pound 559 .348 1,606.3 62 96
Greece.sss.. | drachma 23,827 31.4 758.8 91 131
India....... | TUpEE 68,900 4.70 14,659.6 34 112
Iran........ | rial NA 31.4
Israel...... | pound 412 1.85 222.7 105 151
Jordan...... | dinar NA .293 70
Pakistan,... | rupee 15,900 4.70 3,383.0 35 7
Turkey...... | T. lira 19,544 6.15 3,177.9 114 117
Far Fast
Japan....... | yen 1,778,600 308.5 5,765.3 62 117
Philippines | peso 3,523 3.61 975.9 35 121
Taiwan...... | N.T. dollar 17,387 41.4 420.0 40 111
Thailand,.... | baht 20,652 19.4 1,064.5 41 112
Africa
Nigeria..... | pound NA .318 90
Sudan....... | pound 202.2 bl 897.8 76 154
Tanganyika.. | pound 109.5 .322 352.6 38 138
Tunisia..... | dinar 97

Sources: column 1: U.N. Yearbook of National Accounts, 1963; except for United Arab
Republic, Agricultural Fconomics, Agricultural Economics and Statistics Department, June
1962, p. 12. All values were given at 1960 prices except Venezuela at 1957 prices, 1,807
million pesos, and Mexico at 1950 prices, 14,018 million pesos. Output at 1960 prices was
obtained by applying the general wholesale price indices to the values given. The price
indices are from U.N. Statistical Yearbook, 1962, Column 2: U.N. Yearbook of National
Accounts, 1963. The rates are an average of 1958 and 1962 rates, except Tunisia and Spain
at 1958 rates. For Poland and Yugoslavia foreign exchange rates were used in the absence
of parity exchange rates, Column 3: Column 1 divided by column 2. Column 4: Column 3
divided by 1960 population. Column 5: Column 1, table 1, divided by column 2, table 1.
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Table 81.--Agricultural exports and imports, 26 study countries

Agricultural imports

Agricultural exports Net
per capita of per capita of agricultural
total populatior total population trade
balance
Gountry and area Total 1960 as a Total 1960 as a per capita
amount percentage amount percentage| per year,
per year, of 1450 per year,| of 1950 1959-61
1959-61 195%-61
Dollars Percent Dollars Percent Dollars
Latin America
Argentina..........ou.n. 48.52 165 3.1 808 44..31
Brazil....vcoeivinenns ve 15.54 71 2.91 62 12.63
Chile....... Ceerisearans 1.93 76 9.33 8C -7.35
Colombileeeevesvnesnnnas 25.55 84 4.33 100 21.22
Costa Rica...covevenns .. 67.81 97 15.71 165 52.10
MexXiCOiieeeeeanosunanns 14.11 179 2.17 71 11.94
Venezuela....... ceeeanan 4.47 76 26.73 354 -22.26
Europe
Pecland...ivevesnssnnaens 6.82 13.13 -6.31
Spain...ciiiiiieiinins 11.96 163 8.17 174 3.79
Yugoslavif..eeeasnn ceeas 10.52 295 11.37 147 -0.85
Near East & South Asia
EBYypPleeeceevnrenres ceoas 15.23 92 7.24 94 7.99
Greece.ecuess cerees veess 20.81 172 13.57 178 7.24
India.iciieveieninnnonnns 1.40 131 1.22 104 0.18
Iran..eceeeeenesas PN 0.72 300 0.41 228 0.31
Israel...... . ceven 35.76 1,353 54.64 602 -18.88
Jordan...... .o ceteane 4.01 140 25.92 295 -21.91
Pakistane.eoesonsesnanns 2.71 72 1.23 455 1.48
TUPKEY et eervnoenonnss cees 11.03 93 2.45 147 8.58
Far East
Japan........ creseseaas . 3.97 245 18.71 135 -14.74
Philippines....... cenves 12.04 101 4.05 114 7.99
Taiwan....ooveeevinennss 11.38 85 6.13 136 5.25
Thailand......... ceenene 13.32 158 1.91 372 11.41
Africa
Nigeria..ievevvesennesns 11.14 114 2.29 224 8.85
Sudan...eeeeevnes chrenas 14.89 126 4.97 151 9.92
Tanganyika.seeeesoeseons 12.35 bé o 0.94 237 11.41
Tunisiac.eeevvensenns . 18.76 166 9.29 165 9.47

Sources: Tables 1 and 2.

133



Table 82.--Changes in field crop area and output, 1950 to 1960
(1960 as percent of 1950)

Country and area Area | Quantity Country and area Area |Quantity
Latin America Far East
AYgenting,.......o00vs 125 141 MalaySif..oiiearoones
Brazil..coeevsceconsns 140 147 MRlay8..oreasosoans
Chile..ecverenroannsns 117 139 Singapore...c.eevees
Colombif.eeaeseseesnes Philippines...cceeees 162 165
Cesta RicAiesesensaans TaiWAN e seocosononoss 109 148
MeXiCOeeeesssacosvenas 131 178 Thailand.. . eoeeeovees 119 147
Venezuela.eeeessesnone
Europe
Near East & So. Asia e eeveeeneenes | 200 134
Egypteeeereersnsenenes 105 122 Spain 102 127
CreCCReevesssssonanasns 117 157 P ..':..'.......”
TGI8+ e vnereennneenees | 121 142 Tugoslavid..eeees .o
ITAMeeesensonsscossncs 130 157
ISraeleecesesassnsone 179 409 Africa
Jordan.cieeseceressans ChaAnB.cceseceoscesnns
Pakistln..eoseeoossons 108 113 LiberiGeeeeecesceeoee
TULKEY e evvosonssssonse 154 158 Nigerig..oovvocaneese
Sudan..seseseracnoons 151 232
Far East Tanganyika.ceooeeovos 150 171
JAPAN. s eveersrasancsas 102 133 Tunisifeseeeesocenens 143 86

Korea (S0.)eeecroesess

Source: 1959-61 average divided by 1949-51 average.

Table 83.--Ratings of specified countries on selected aspects of their economle development foundations®

Conditioning Factors Production Factors
Investments
Country Land Farm Markets Consumer | o edee Production Credit in land
tenure prices goods requisites development

Latin America

Argenting.eeeeeoecsncennee 2 2 2 1 2 1 2 2

Brazil.. . 3 3 3 2 3 2 2 1

Chilessevenoes . 3 3 3 3 3 3 3 3

Colombif, evessoososssssaes 2 3 3 2 3 3 1 3

Costa RiCOcseseavoreccnnne 1 2 2 1 2 2 1 2

MEX1CO tsssvssessarevsanne 1 1 1 2 2 1 2 2
Afriea

Nigerige...... 2 2 2 2 2 3 3 3

Sudan..eesss J 3 2 3 1 3 1 1

Tanganylka.. 3 2 3 3 2 3 3 2

Tunisin.eeevserennacsoss 1 1 1 1 1 2 1 1
Near Fast and South Asia

[ 1 1 1 2 3 2 1 1

India... 2 3 3 3 3 2 2 2

Iran.... .- - - -- - -- - --

Jordan..eeceens 1 3 3 1 2 1 2 3

PakiStAN.seeessosrsssavsne 2 2 3 3 2 3 2 1

TUrkey.seoosocotscasnsesas 2 2 2 2 2 3 1 3
Far_East

Philippines..coseeeevevens 2 3 3 2 2 2 3 1

Taiwan..ceees cees 1 2 1 1 1 1 1 1

Thailand.... R 1 3 2 1 3 2 2 1

! The ratings of 1, 2, and 3 mean favorable, moderately favorable and unfavorable, respectively. These ratings have been made
by AID Missions for their respective countries,

Source: Questionnaire replies by U.S. AID Mission in reporting countriec.
U. S. GOVERNMENT PRINTING OFFICE ¢ 1970.=1394.381/ERS.72

134


http:1970-394-381/ERS.72

