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PREFACE
 

This publication is concerned with the recent performance of agricul­

ture in the economy of 26 newly developing nations., It reports major 

findings in the first, or comparative phiese of a research project entitled 

"Factors Associated With Differences and Changes in Agricultural Production 

In Underdeveloped Countries." This research is being conducted by the 

Econor-[c Research Service &ERS) for the Agency for International Development 

under a participating agency agreement tnceed into in March 1963. The Food 

and Agriculture Organization of the United NatLns :fFAO,. has cooperated in 

the study under an ERS-FAO contract extending from June 1963 to December 1964, 

whereby FAO has collected, compiled and provided ERS information from member 

countries, including several kinds of information not heretofore readily 

available,. 

This report is subject to the limitations in quantity and quality of
 

statistics that characterize most underdeveloped coutitries. At the same
 

time, however, it presents improvements in available statistics in several
 

important areas.. Time and other resource limitations have made it necessary to
 

leave to other studies treatment of several important aspects of the agricul­

tural development problem, The same factors have also made it necessary in
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this phase to rely heavily upon aggregative national statistics and to depend
 

mainly on inter-country comparisons or a cross-sectional approach for given
 

time periods for determining most of the relationships indicated in this
 

report.
 

Because each of the study countries is unique in many of its important
 

features, ideally the factors influencing agricultural development need to be
 

examined within a time or development framework for each country separately.
 

For only in this way is it possible to examine any one factur as part of the
 

larger system or complex of often closely interrelated factors, which complex
 

or environment conditions the influence of each and every factor upon a coun­

try's agricultural development. For this reason, as well as because of data
 

limitations, several of the relationships indicated in this study should be
 

taken as conditional. subject to further investigation in the light of actual
 

development experiences which qualify as evidence on them. Such further
 

investigation is being conducted within each of a small number of carefully
 

selected countries as part of the second major phase of ERS-AID productivity
 

studies, with such studies already in progress in Greece, Taiwan and M~xico
 

This research project has ueen centered in the Economic Development
 

Branch, Development and Trade Analysis Division, ERS, under R.P. Christensen
 

as Branch Chief until his appointment as Deputy Division Director in November,
 

1963, and since then under his successor, Wade Gregory. William E. Hendrix
 

has served as technical leader of the project, responsible for developing
 

work plans, major staff assignments on the project, directing work activities,
 

and editing the various chapters of this publication subject to general review
 

policies of ERS and to those set forth in the ERS-AID Participating Agency
 

Agreement for this research.
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Data on crop areas and output used in this publication have been dev­

eloped specifically for this project by the Regional Analysis Division, ERS, 

under the technical direction of Charles A. Gibbons. lhis publication has 

been written by William E. Hendrix, Clarence A. Moore, Donald Steward, 

Harold T. Yee, Dwight Gadsby, Jiryis Oweis, Steven A. Breth, David Nicholls 

and Jane Turns, with the contribution of each of these persons identified !i 

body of the report.. Major contributions in obtaining reference sources from 

many different agencies and in statistical work have been made by Margarite
 

Settle and Helen Clifton.
 

At all stages in this study, ERS personnel have drawn heavily upon 

Dr. Frank W. Parker and Dr. Erven J. Long, Deputy Director and Director, 

respectively, Agricultural Service, Technical Cooperation and Research. AID, 

for counsel atid information. Valuable assistance in developing study plans, 

choosing study countries, and planning country visits for research personnel 

have also been provided by members of an AID Advisory Committec initially 

consisting of Frank W. Parker., Chairman, C.L. Orrben, Monroe McCown, W..S., 

Middough, Lyle Peterson and Allen 1H.Strout. In addition, an ERS technical 

Advisory Committee has been especially helpful to ERS personnel on various 

technical phases of the study. This committee has been composed of the 

following-

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

Dr. Max Millikan, Director,, Economic Development Centers Massachusetts 

Institute of Technology. 

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

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

Dr. Sherwood 0. 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 & Cultural Affairs.
 

Dr. Frank Parker, Deputy Director, Agricultural Service, Office of
 

Human Resources & Social Development, AID.
 

Members of this committee have functioned in purely an advisory role and
 

are in no way responsible for any weaknesses in this publication.
 

Valuable assistance and enceuragement on the study have also been pro­

vided by many people in the Department of Agriculture besides those already
 

named., including especially, Willard W. Cochrane, formerly Director, Agricul­

tural Economics; Nathan N. Koffsky, Administrator, Economic Research Service;
 

Matthew Drosdoff, Administrator and Gerald E. Tichenor0 Deputy Administrator,
 

International Agricultural Development Service; and Wilhelm Anderson, Director,,
 

and Quentin M. West, Deputy Director, Regional Analysis Division, ERS.
 

Finally, special mention should be made of the contributions by Raymond
 

P. Christensen in developing the participating agency agreement under which
 

this research has been conducted, in staffing the project, and in advising on
 

work plans and early organization of the study and by Kenneth H. Bachman,
 

Director, Development and Trade Analysis Division, ERS, who in effect has
 

been an active participant in this project from its inception, frequently
 

consulting with the project staff, providing counsel on many facets of the
 

study
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Chapter l°--GENERAL OVERVIEW OF S-T[DY*
 

Objectives, Scope and Methods of Study
 

The main objectives of the research reported on here are (1) to measure
 

levels and changes since 1948 in agricultural output and productivity in less
 

developed countries representing major underdeveloped regions of the world,
 

and (2) to identify and assess roles of the major natural,. technological,
 

economic, social and institutional 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 but selected with
 

a view to the availability of relevant information. This information has been
 

developed mainly from secondary sources including published materials, unpub­

lished reports, and working files of cooperating national and international
 

agencies° Supplementary information has been obtained through brief visits
 

by study personnel to several of the study countries and through interviews in
 

the United States with persons well informed on the study countries.
 

The 26 study countries include Argentina, Brazil, Chile, Colombia, Costa 

Rica, Mexico and Venezuela in Latin America; Nigeria and Tanganyika in Central
 

Africa; the United Arab Republic (Egypt), Sudan and Tunisia in North Africa;
 

Jordan, Israel, Greece, Turkey, Iran, Pakistan and India in the Near East and
 

South Asia; rhailand. the Philippines, Taiwan and Japan in the Far East; and
 

Yugoslavia, Poland and Spain in Central and Western Europe. These 26 coun­

tries represent an appreciable part of the total program responsibilities of
 

* Prepared by William E, Hendrix.
 



- 2 ­

the Agency for International Development, They now represont approximately 75
 

percent of the total popul.ation, 73 percent of the gross national product, and
 

73 percent of the AID budget in all AID-assisted countri.es.
 

Some General Attributes of the Sttudy 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 developmento
 

Twelve of the 26 countries lie wholly, or in large part, between the lati­

tudes of 30 degrees north and 30 degrees south of the equator, 12 lie beyond
 

these tropical and semi-tropical ranges, and the land area of two is about
 

equally divided between these major climatic zones Tfigure 1> Six of the 

countries lie in mainly semi-arid and desert regions, Most of the others have
 

considerable rainfall, although a few have semi-arid and desert areas.,
 

Ten of the 26 countries are European or have large populations of European
 

descent. In their history, several date back into antiquity and sonic have made
 

large contribution to the development of civilization including contributions
 

to literature, art, mathematics, government, and religious and philosophical
 

thought. Others have but a short history as a nation and have not yet made
 

great contributions to art, literature,, science and government., Three of the
 

world's four major racial groups and each of several of the world's major
 

religions are dominant in one or more of the study countries.
 

In their governmental systems, the countries range from democratic and
 

semi-democratic forms to authoritarian systems. Several have long been under
 

colonial rule and several have been independent nations for a century or more.
 

http:countri.es
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In their levels of economic development, most of these countrie; lie in
 

the lower half of the world's distributtion according to most measures of 
eco­

nomic deve lopment Six of the countries, Tanganylka. Pakistan, .. tdan, India, 

Thailand and Taiwan, still have a per capita gross domestic value of pro:duction 

in U.. S. do'jlars of less than $100. Eight of the countries had a per capita 

gross domestIc product: uf $300 or ,uire (figure 1). These are Arg,ntina, Chi.le,, 

Venei;uela, Mexico, Poiand, Japan. Of these Israel,Spain, Israel and countries, 

Venezuela and Japan have exhibited in recent yedrs very rapid growth In their 

general economy. Venezuela's growth i:; based largely upon its mineral resources, 

The economy of the oher three countries, especially of Argentina and Chile, has 

been relativeLy stagnaut for two to three decades. Japan has become a modern
 

industrial nation exhibiting a Long suctained and a high rate of generai eco­

nomic growth.
 

Agriculture is the major occupation of more than half of the total labor
 

force in 1.6 of the 26 countries and of more than three-fourths of the labor 

force In 7 countries (Chapter 6, table 40). It accounts for le s than a pro­

portionate share of the national income as 
a result of farm-nonfarm disparities 

in per capita inc.imes. Even so, agriculture is the most Important industry in 

all of the study countries and accounts for more than a third of the grons 

national (or domestic) product In 1.9of the 26 countries.
 

WhyLrom1vJing AaricuI[trx is Needed 

The study countries, along with underdeveloped countries generally need tw
 

increase their agricultural output and productivity for one or more of the
 

following reasons,
 

(1) To correct existing food deficits; 



(2) To meet the food and fiber needs of their growing population;
 

(3) To meet their own expanding per capita demand for foods and fibers
 

resulting from rising per capita incomes associated in large part
 

with increasing importance of their urban and industrial sectors;
 

(4) To provide a source of savings out of which to finance general eco­

nomic development, including improvements in agriculture; and
 

(5) To provide a source of foreign exchange earning with which to finance
 

imports of needed consumption and production goods that they have to
 

buy in foreign markets.
 

Much has been done during the past decade toward closing the gap between
 

world food needs and food constnnption.. Even so, food consumption levels, based
 

upon daily per capita intake of calories without reference to qualitative con­

siderations are below desirable levels in 11 of the 26 study countries, These
 

11 countries are Colombia, Sudan, Tunisia, Egypt, Tanganyika, Iran, Jordan,
 

India, Pakistan, the Philippines and Thailand (table l). Moreover, because
 

food supplies Lre unevenly distributed, most of the other countries have large
 

population groups which suffer from both under-nutrition and malnutrition,,
 

These food deficits are of large magnitude. For example, if present food
 

sispplies of India were distributed as far as they would go at the rate of 2,300
 

cilocies per person per day, 48 million people out of that country's population
 

of 480 million people would be left totally without food. If these same food
 

supplies were distributed at the G. S. consumption rate of 3,190 calories per
 

person pez day, India's food supplies would run out while yet 153 million of
 

its people were left without food,
 



Table l.--Food consumption per person per day and food consump­
tion deficits, study countries 1959 - 1961
 

Country 


Latin America
 
Argentina .. ..... 

Brazil ... ..... ... 


Chile ... ........ : 

Colombia ........... : 

Costa Rica ......... : 

Mexico ............. : 

Venezuela .......... : 


Africa
 
Nigeria .......... 

Sudan ............... 

Tanganyika ......... : 

Tunisia ........... : 


Europe 
Greece . ... ..... : 
Poland ............. 
Spain ............._ 
Yugoslavia ....... -


Near East & Soj Asia
 
Egypt (!jAR . 
India .. 
Iran ...... 
Israel ... 
Jordan . 
Pakistan .......... 

Turkey . ............ v 


Far East
 
Japan ... ........... : 

Philippines ........ : 

Taiwan ............... 

Thailand .......... 


United States .... 

Netherlands .......... i 


Food consumption 

per person 

__per day 


Calories 


3,220 

2,710 


2,610 

2,280 

2,520 

2,580 

2,330 


2,450 

2,160 

2,440 

1,900 


2,960 

3,100 

2,740 

2,900 


2.300 

2,060 

2,120 

2,840 

2,200 

2,120 

2,590 


2,360 


2,000 

2,440 

2,120 


3,190 

3,000 


: Food consumption
 
S deficit per
 

person per day,
 

Calories
 

0
 
0
 

0
 
220
 
0
 
0
 

170
 

0
 
186
 
20
 

450
 

0
 
0
 
0
 
0
 

200
 
240
 
330
 
0
 

250
 
180
 
0
 

0
 

350
 
0
 

230
 

0
 
0
 

Source; The World Food Budget, 1970, Foreign Agricul­
tural Economic Report No. 19, ERS, USDA, October 1964.
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.v food rquirzments needed to close ouch food gap are increasiag as a
 

result of population grouth (table 2, column 17- Several of the study countries
 

will, at present growth rates. double he size of thair population in less thzn 

25 years and most of the others in less than 35 yena., If they succeed merely 

in increasing food production at ratea equA to hM.iv popufation growth rates, 

these countries will have doubled the nulmber- of thui>r h!-gry people in 25 to 

35 years, aasaming no chauge in their iapor't.-expo:t retloo It is unlikely, how-­

ever, that the long-run reduction of world ha.I r n ow,.hi..ved by increasing 

agricul!tural ou:tput alone. Ra ther, the 14ali.uhsinn spectre oi poapa).tLen growth 

outrunning grouth in the meant of fooda production is n very realI p--blem al]ready 

facing many of choh,world's iess deu.o ed countries AL thciv presen:t r ates of 

population growth., Within a century. world popInition of I billion people would 

increase to 23 billion at an annual compound rate of growth of 2 pErcent a yeor 

and to 36 billion at a rate of 2.5 perceon a year. H;d pop~Ititton been muLtY: 

plying at I percent a year for the 5000 years of human history, the world woul 

have a population today of severa.l billions of people for every ,q.arefoot of 

the earth's land surface. Historically, war. fminad n cas e have been the 

principal checks keeping population in balance with the carth's cap,.city to sup-­

port it. While the problems lies outside the scope of thli, study, it;is worth 

noting that 1e'vrlop:ment of more humane ways of maintaining a to].erpu.le balance 

between populration and means of liveilhood is one of the most pressing needs of 

the human race today,
 

Population growth the world over is now associated with increases in per­

centage of total[ population living in urban centers. Hence with the passage of
 

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

http:to].erpu.le
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Table 2.--Annual rate of change in dcmi;t:-;t food demana, 26 :tudy couatrics, 1.950-1960 

RiAnnual Annual Coefficient Annual Percentage of
Region population increase of income increase Total annual demand
 

growth in per elasticity in food annual increase
country rate capita of demand demand demand accounted for
 
S :income 2/' 'per capitaZincreases:by population
I/ 3/ 


.. -- ..._ .__--____ _ __ . .__g .rowth___. __.. -- .... ... 


S (i) (2.) <3 (4) 5 (6) 

Percent Percent Percent Percent Percent Percent
 

Latin America
 
Argentina .... 1.7 -01I 0o17 -0.02 168 101
 
Brazil . . 3A 2.6 0.51 1.33 4.43 70
 
Chile ....... 2.5 0.9 0.61 0.55 3.05 82
 
Colombia . 2.2 2.3 0.55 1.26 3.46 64
 
Costa Rica 2.3 3.7 0.60 2.22 4.52 51
 
Mexico 3.1 1.9 0.58 1.10 4,20 74
 
Venezuela ..... 4.0 3.6 0.61 2.20 6.20 65
 

Africa
 
Nigeria .3..... 3.7 1.9 0,64 1.22 4.92 75
 
Sudan ........ 3.4 0.8 0.64 0.51 3.91 87
 
Tanganyika .,.;! 1.8 1.1 0.64 0.70 2.50 72
 
Tunisia ....... 1.8 1.7 0.65 1i0 2.90 62
 

Europe
 
Greece 1...... 4.7 2.30 3.30 30
1.0 0.49 

Poland ...... 1.8 6,0 0.55 3.30 5.10 35
 
Spain ........ 0.8 3.9 0.56 2.18 2,98 27
 
Yugoslavia 1.1 8.9 0.59 5.25 6 35 17
 

Near East &
 
South Asia
 

Egypt -..... 2.4 2.5 0,65 1.62 4.02 60
 
India ......... 2.0 1.7 0.80 1.36 3.36 60
 
Iran ......... 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 1110 3.70 70
 
Pakistan ......:.2,2 0.3 0.80 0.24 2.44 90
 
Turkey ....... .. 2.9 3.2 0,49 1-.57 4.47 65
 

Far East
 
Japan ........ : 1.2 7.6 0.58 4.41 5.61 21
 
Philippines ,.. 3,2 1.7 0.75 1,28 4.48 71
 
Taiwan ........ 34 3.7 0.63 2.33 5.73 59
 
Thailand ..... 3.2 2.4 0.72 1.o3 4.93 65
 

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

./ Ibid. pp. 566-568.
 
3/ Agricultural Commooities Projections for 1970, FAO, Rome, Italy, 1963.
 



number of people. Moreover, rising per capita incomes, especially in urban
 

areas, is increasing per capita demand for food in most of the world's less
 

developed countries. Hence, for the first time in its history, India, as one
 

example, is now plagued with serious food shortage3 rooted not in crop failures
 

and declining per capita food output but in the increasing capacity of its
 

people to buy the food they need.
 

Long continuing fallure by predominantly agrarian countries to Ma.et 

increased food demand arising from increasing Incomes as well as from popu­

lation growth must inevitably balance itself out in curtailment of their general 

economic growth. These results can come about (a) through curtailment of their 

exports, now composed mainly of agricultural products, (b) through diversion of 

an increasing part of their foreign exchange earnings from imports of needed 

capital goods to import of fqod more badly needed to feed their growing pop)u­

lation, and (c) through the effects of increasing food prices n:pon labor costs 

in industry and size of income available for buying nonfarm goods and services. 

At their p::esent population and income growth rates the demand for food in
 

most (16) of the sttody countries is increasing at annual compouimd rates of 4 to
 

6 percent a yea: (table 2). Much the larger part of these incrc'ss in needs
 

for increased output results from populgtion growth (table 2, column 6). Excep­

tions to the needs for these high rates of increase in agriculturv! output
 

include the European countries and Japan which have rezched a stage in their
 

development where they can buy much of the food they consume with foreign
 

exchange earned by exporting industrial producti. Meeting these increased
 

needs by food imports purchased out of earnings from industrial exportr is an
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alternative open to economically advanced countries but not one open to under­

developed, predominantly agrarian countries.
 

Recent Trends in Agricultural Output
 

To appraise agriculture's recent contributions to the above development
 

needs, as well as to serve other purposes of this study& an attempt has been
 

made to develop indices of agricultural production in the 26 study countries
 

based upon a more comprehensive coverage of commodities and employing more uni­

form methods from country to country than has been done in previously published
 

ind.-ces of agricultural production, Such indices based upon changes in crop
 

production are shown in teble 3,
 

It would be desirable to have indices reflecting change in the production of
 

Livestock and livestock products as well as crops., Development of such indices
 

has not been practicable within limits of tha resources available for this study,
 

however, because of (1) the poor quality of available estimates of livestock and
 

livestock products produced in most underdeveloped countries, and, (2) the
 

difficulties, with available statistics, of making adjustments needed to take
 

account of feed grain imports and, within countries, of feed grain transfers from
 

the crop to the livestock economy. 1/ In most of the study countries, however,
 

livestock and livestock products account for relatively small parts of total
 

agricultural production. Exceptions include Argentina, Chile, Poland, Yugoslavia,
 

Greece and possibly Japan, Livestock has become increasingly important in recent
 

years in Japan, This increase, however, is based upon large feed grain imports,
 

hence does not represent a net addition to Japan's agricultural production. To
 

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



Wable 3 --Total crop production-
 Index numbers for selected ccountries, 1948-63 (1957-59-100) 1/
 

Country and Region 1948' 1949 1950 1951' 1952, 1953' 1954' 1955' 1956 1957- 1958 1959' 1960- 1961' 1962 1963 

Latin America 
Argentina --­ : 81 
Brazil ............ : 68 
Chile 21/ .......... :.80 
Colombia . 78 
Costa Rica 49 
Mexico .... : 48 
Venezuela ......... : 68 

75 
68 
77 
88 
58 
54 
72 

72 
74 
69 
79 
69 
60 
69 

64 
73 
73 
82 
71 
62 
77 

87 
73 
76 
96 
90 
61 
85 

88 
77 
83 
93 
77 
67 
95 

92 
81 
83 
97 
86 
80 
84 

80 
87 
90 
93 
73 
89 
94 

99 
82 
90 
88 
75 
87 
104 

88 
93 
87 
87 
94 
94 
103 

107 
96 

105 
102 
103 
107 
99 

105 
111 
99 

110 
101 
99 
98 

93 
107 
102 
115 
118 
106 
118 

105 
117 
103 
109 
117 
09 

119 

103 
114 
100 
117 
121 
119 
136 

113 
NA 
109 
N'A 
NA 
119 
1A 

Africa 
Nigeria .. 
Sudan . 
Tanganyika . 
Tunisia ........... : 

42 
55 
56 

V..A 
50 
55 

111 

NAL 
58 
64 
68 

NA 
54 
67 
56 

36 
62 
74 
86 

88 
69 
65 
93 

89 
75 
76 
86 

94 
90 
87 
57 

94 
105 
90 
95 

98 
76 
92 
82 

100 
105 
99 
126 

102 
119 
109 
93 

112 
104 
106 
113 

109 
157 
99 
54 

115 
130 
108 
72 

117 
125 
114 
110 

.Europe 

Greece ...... 54 
Poland ............ 3/77 
Spain ............. 70 
Yugoslavia .......... NA 

81 
81 
72 
NA 

60 
90 
72 
52 

76 
77 

100 
77 

65 
80 
94 
49 

90 
83 
85 
82 

81 
90 
96 
65 

85 
86 
88 
81 

88 
97 
89 
62 

106 
99 
96 
102 

93 
101 
98 
80 

101 
100 
107 
118 

86 
112 
99 

103 

109 
123 
103 
98 

96 
107 
NA 
97 

NA 
119 
NA 
104 

Near East & So. Asia 
Egypt _........ 84 
India ............. 80 
Iran ............... 63 
Israel.............. .32 
Pakistan ........... .86 
Turkey ............ 58 
Jordan 2/ ......... .. NA 

82 
75 
71 
31 
94 
53 
NA 

79 
80 
78 
42 
90 
63 
NA 

7b 
76 
70 
41 
96 
77 
NA 

84 
78 
78 
50 
89 
87 

137 

80 
82 
84 
72 
91 
99 
75 

92 
93 
85 
73 
99 
83 
146 

89 
95 
83 
73 
96 
88 
78 

90 
94 
87 
85 
93 
94 
160 

98 
99 
99 
89 

102 
95 

142 

98 
93 
99 

105 
99 
103 
63 

104 
108 
102 
106 
99 

102 
95 

108 
105 
97 
88 
106 
106 
75 

89 
115 
105 
106 
111 
104 
136 

117 
116 
102 
120 
117 
108 
114 

1i9 
113 
[17 
124 
116 
119 
74 

Far East 
Japan ..............76 
Philippines ....... 55 
Taiwan .......... .56 
Thailand ...........: 72 

74 
60 
66 
73 

79 
63 
72 
79 

78 
73 
72 
87 

85 
75 
77 
81 

73 
83 
84 
96 

80 
90 
85 
81 

101 
92 
84 
97 

94 
94 
91 

109 

97 
97 
96 
90 

99 
99 

102 
102 

104 
104 
102 
108 

108 
108 
103 
129 

106 
107 
105 
131 

108 
120 
NA 
136 

103) 
127 
NA 
NA 

1/ Estimates of crop production prepared from off'cial country data, 
reports of U. S, Agricultuiql Attaches, and
other 3ources by Regional Analysis Division, Economic Research Service. Includes tree crops and ail 
other except

forage cropst NA indicates data not available
 . 2/ Field crops only, 3/ Does not include fruit,
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the extent that trends in livestock production have paralleled those in crop
 

production, crop indices are good indicators of changes in total agricultural
 

production.
 

The indices shown in table 3 have provided the basis for computing recent
 

rates of increasc in crop production in the study countries as 
shown in table b
 

In this table, we hae arbitrarily divided the countries into two groups based
 

on rate of incre.,ase in crop output between 1948 and 1963. 
 In making this dis­

tinction, it is recognized that 
at higher levels of general. economIc development,
 

progress in agriculture may be reflected more 
in the release of resources from
 

agricultural production than in 
 increases in agricultural output. It in also
 

true that for somei counrries more recent rates of increase in crop output differ
 

markedly from those for the full 
period 1948-1963.
 

During the period 1948-1963, the rate of increase in crop production computed
 

on an annual compound basis exceeded 5 percent a year in 7 of the 26 countries--


Israelr Sudan. Hexico, Costa Rica, Philippines, Tanganyika and Yugoslavia. 
 It
 

varied from 4 to 5 percent a year in 5 other countries--Taiwan, Turkey, Venezuela,
 

Thailand and Brazil, Greece and Japan are 
t;o other countries frequently cited
 

as 
recent examples of rapid agricultural progress, Inclusion of Greece among
 

truly rapid growth countries rests upon its high rate of increase it crop pro­

duction per capita of total population. On other bases of delineation, Japan
 

would be included among rapid growth countries, It is not included here simply
 

because it has row reached a stage of development where its agricultural progress
 

is reflected more 
in the release of resources for industrial production than in
 

continuing large crop output increases.
 



Table 4.--Annual percentage rates of change in crop output, 26 countries, 1948-1963 and for earlier and later part

of this period! Total and per capita, 26 countries, 1948-55 period.
 

1946-1963 Period 
 1948-1955 Period 
 1955-1963 Period

;Annual con- zAnnual 
 com- Annnuao-core-


Country Annual com- fPopulationA Annual Com- com- nnual :Annual cm­:pound changez growth 
 pound change: u d changezpound change­
in cro tona crO " ntoa growth in cropin total rate 1, incopn total 
 inucrop pe ountcalgpplto~Of
crop output :1950-1960 cag
' output pey crop output : output2- per roth inop-- 4capita 2Y. canita .2/ *crop output rate 3/ :capitaaouputa per 

(1) (2) (3) 
 (4) (5) 6) 
 (7) (8:
* Percent Percent Percent 
 Percent Percent 
 Percent Percent 
 Percent
 

Israel ......... 9.7 
 5.2 
 4.3 15.9 10.7 5.7 
 3.5 2.1
Sudan ........ 8.0 
 3.4 4.4 10.2 5.8 5.8 
 2.8 2.3
Mexico ....... : 6.3 3.1 
 3.1 8.5 
 5.4 4.1 3.1 
 1.0
Costa Rica .. : 5.6 2.3 3.2 4.6 2.3 
 7.9 3.9 
 3.8
Philippines .. : 5.2 3°2 1.9 8.1 
 4.9 3.2 
 3.2 0.0
 

Tanganyika 5.2 
 1.8 3.3 
 6.4 4.6 
 3.1 1.8
Yugoslavia 551 1.1 4.0 
1.3 

6.1 5.0 
 4.3 1.1 3.2
Taiwan ..... 4.5 3.4 1.1 5.4 
 2.0 3.6 
 2.9 0M7
Turkey . 4.5 2.9 1.6 6.0 
 3.1 3.1 
 2.9 0.2Venezuela .... : 4.5 4.0 0.5 5.0 1.0 
 4.4 3.4 
 1.0
 
Thailand ...... 4.4 3.2 1.2 3.9 
 0.7 5.4 
 4.3 1.1
Brazil ........ 4°2 
 3.1 1.1 
 3.7 0.6 5.2 
 3.1 2.0
Greece....... 3.7 
 1.0 2.7 5.7 4.7 
 1.7 0.9 
 018
 

Average .... 5.5 2.9 2.5 6.9 4.0 
 4.5 2.8 
 1L5
 

Continued
 



Table 4.--Annual percentage rates of change in crop output, 
26 countriesq 1948-1963 and for earlier and later part

of this periodz Total and per capita. 26 countries, 194.8-55 period, (Con't.)
 

Period 1948-1955 Period
.948-1963 
 1955-1963 Period
,Annual c-
 :Annual con- :Annual com­com- 1:Annua m Popui1aton ,Annual corn- , ,-Annual corn- CurrentCountry pound chErg&e grovth .pound chcagc: n g ponnu charige- pound changein t..n.. in crop in crop change populationo ipond
ooputput per o ohoutpu/ 1950-160 ita2 2crop outpu p rop ouput : output percapita 2Co utput rate 3/ outpit pe 

)' (31 (4) 5)Percent Percent Percent .16) (71:Percent Percent 
 Percent Percen. 
 Percent
 

Group II 

Iran ... 3,6 2.2 1.4 3 8 1.6 3.3 2.5 0,8
India ........ 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 0.6 3.6 
 1.8 1.8
Argentina ... 2.8 1.7 1.1 
 2.7 1.0 
 29 1.7 1.2Chile . ....... : 28 
 2.5 0.3 
 3.0 0.5 2.3 
 2.3 0,0
 

Japan......... 2.8 1.2 16 
 4.3 2.1 
 1.3 1.0 0°3Spain ........ 2.7 0.8 1.9 
 2.5 1.7 
 2.9 0.8
Colombia ...... 2.6 2.12-2 0.4 1.5 
 -0,7 4.3 
 2.9 L4
Nigeria .... 2.6 3.7 -1.1 2.6 
 -111 2.6 2.0 
 06
Egypt ........ : 2.0 2.0 
 -0.4 0,7 -1.7 2.8 2.5 0.3
 

Pakistan .... 1.8 2.2 -0,4 -011 -2.3 2.8 2.2 0.6Tunisia ..... : 1.6 1.8 -0,2 1.8 0.0 
 14 2.1 -0M7
Jordan ...... : -1.9 .6 -4.4 -2.2 -4.5 -1.9 2.7 -4.3 

Average 2.3 2.1 0.2 2.0 -0.1 2,4 2,1 0.4 

1/ From U: W Coompendium of Social St stistics, 1963; Series K, No. 2. table 1, pp- 22-30 except for Israel which
is from Y. Mundlak, Long-Term Projections of Supply and Demand for Agricultural Productsin Israel, p. 203, F il
Project of Economic Research in Israe1, Jerusalem, may 1964; 
 2/ Assumes 1950-60 population growth rates. 3/ Based
on U. N. Demographic Yearbook, 
4/ Assumes current population growth rates.
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Over the .948-63 period, output per capita of total population has been
 

increasing in 21 of the 26 study countries, with 7 of these countries having
 

increases on a per capita basis of 2 percent ormorp a year (table 4). These
 

include Israel, Sudan, Mexico, Costa Rica, Tanganyika, Yugoslavia and Greece,.
 

Countries in which agricultural output per capita oi total population declined
 

during the 1948-63 period are Nigeria, Egypt, Pakistan, Tunisia and Jordan.,
 

As shown in figures 2 through 5, however, rates of increase In crop output
 

relative to rates of population growth have exhibited large year-to-year
 

fluctuation in several of the study countries. There have also been sizeable
 

differences for most of the countries between their rates of crop output growth
 

between the 1948-1955 and the 1955-1963 periods. Sixteen of the 26 countries
 

had higher rates of increase in their crop production in the earlier of these
 

periods than in the latter, Nine had higher rates in the latter period than
 

in the earlier one, andone had the same rate. Countries with higher rates of
 

increase in the latter period include Costa Rica, Thailand, Poland. Argentina,
 

Spain, Colombia, Egypt and Pakistan. Through increasing total crop output
 

coupled with a decline in population growth rates, 11 of the 26 countries had
 

a higher per capita rate of increase in their agricultural output in the 1955-63
 

period than in the 1948-55 period,
 

In general, the countries that had the highest rates of increase in the
 

earlier period are the ones in which the rate of increase decreased in the latter
 

period. Conversely, countries that had slow rates of growth in the earlier per­

iod have experienced more rapid rates of growth since 1955.
 



INDICES OF POPULATION, TOTAL CROP
 
PRODUCTION, AND YIELD OF ANNUAL CROPS
 

Population mm Total crop production 155,,1,,,Yield (annual crops) 

LATIN AMERICA 
% OF 1948-50 ARGENTINA 

,
150 

100%% 


I CHILE150 {150 
_s_,
loo 4o 


50 

0
 

250I 


COSTA RICAA 1 10 ­

200
200 

150 ",, 411200 

100 

0 1 L I.WL 1.n.L 
1948- '52 '56 '60 '64 

50 
* FIELD CROPS ONLY.
 
A DUE TO SEVERE DEFICIENCIES IN DATA ON LAND 


% OF 1948-500 BRAZIL 
150 I I 

100 

COLOMBIA,& 

101 o0_0- 4 , , 

MEXICO 40" 

150 /4f­

'0"
 

100­
20 

JVENEZUELA I/ 

150 I 

(OF 1953 -55) 

50 
'48-
50 

'52 
1WL1 1 1 
'56 '60 '64 

AREA, SERIES ON YIELD HAS NOT BEEN CALCULATED. 

U. S. DEPARTMENT OF AGRICULTURE NEG. ERS 3616-65 (4) ECONOMIC RESEARCH SERVICE 



INDICES OF POPULATION, TOTAL CROP
 
PRODUCTION, AND YIELD OF ANNUAL CROPS
 

-Population iJ Total crop production -- ,n, Yield (annual crops) 

AFRICA 
%'OF 1948-50 %OF 1948-50 

NIGERIA SUDANA 
( OF 1952-54) 

200 300 

150 250 
50 

10ON- 20-0 

I 1001.. 

TANGANYIKA 
50 

250 250 1 
TUNISIA 

200 200 

I 

150 150 

0 ~ J W. LL 0 A L.W LI 
1948- '52 '56 '60 '64 '48- '52 '56 '60 '64 

50 50 
* DUE TO SEVERE DEFICIENCIES IN DATA ON LAND AREA, SERIES ON YIELD HAS NOT BEEN CALCULATED. 
A YIELD DATA FOR 6 ANNUAL CROPS. 

U. S. DEPARTMENT OF AGRICULTURE NEG. ERS 3613-65 (4) ECONOMIC RESEARCH SERVICE 



INDICES OF POPULATION, TOTAL CROP
 
PRODUCTION, AND YIELD OF ANNUAL CROPS
 

Population -- Total crop production -a--., Yield (annual crops) 

NEAR EAST AND S. ASIA 
% OF 1948-50 	 U.A.R. (EGYPT') %OF 1948-50 I 

U150 ('GY|i) INDIA 

100lll tl 	 00 ,,,t ,," 

S r I 1'IO00 
150 	 5O 

,, fu1,%" ... 350 	 WI. 
00ISRAEL 	 b 

(%OF 1949- 51) 

,o.. I 30 	
-I IIi 

JO;RDANg 	 f 
150 (0V1952-,54) 	 250 

100 	 1--200 

50 	 150 

IFIW I7I 	 0­

, 	 100 -
TURKEY 

2000 

150o 	 150 PAK ISTAN 1 

i 	 -0
100 -	 100 

1948- '52 '56 '60 '64 '48- '52 '56 '60 '64 
50 	 50 

* FIELD CROPS ONLY. 

U. S. DEPARTMENT OF AGRICULTURE 	 NEG. ERS 3614-65 (4) ECONOMIC RESEARCH SERVICE 
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INDICES OF POPULATION, TOTAL CROP
 
PRODUCTION, AND YIELD OF ANNUAL CROPS
 

- Population -- Total crop production ",,,,,",Yield (annual crops) 

EUROPE
 
%OF 1948-50 %OF 1948-50 

POLAND

150 GE0 

MOF 1949 -51) 
"-,-,0 10 0 

SPAIN 2 YUGOSLAVIA 

1501% OF 1950-52) 

150 
10L 100.J.
 

100_ L * - I 100.I
 

FAR EAST
 

JAPAN 1PHILI IPPINESI 
150 200
 

- *1 

100'~ . ~ 00 ----- 10= 
200 j TAIWAN JXi z -2000000wohW16 014461t I 1W 

-__I._..LJ_.L___J_._]_... _I I I I 


194.8- '52 '56 '60 '64 '48- '52 '56 '60 '64 
50 50 

YIELD DATA FOR 6 ANNUAL CROPS. 

U. S. DEP'AI T EtT OF 4GRICULTURE NEG. ERS 3615-65 (4) ECONOMIC RESEARCH SERVICE 
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In part, the early higher rates probably reflect a return to normalcy ia 

countries where prrduction was disrupted during World War 11 by either their
 

direct involvement in hostilities or disruption of their normal trade channels
 

However, a few of the countries so affected, notably Poland, Spain and Thailand,
 

had slower rates of increase in crop output in the 1948-55 period than in the
 

1955-63 period.
 

In some cases, the impetus to early increases in output may have been pro­

vided by major agricultural development projects such as a large new land settle­

ment project or a large new irrigation project. After potentials of these pro­

jects are exploited, rates of increase in crop output decline unless offset by
 

other new development projects.
 

The edrlier rapid rates of increase in output, as observed in several of the
 

countries, also probably reflect a "catching up" in the exploitation of simple,
 

easily made improvements in agricultural production. Consistent with this
 

possibility, some of the countries with much higher rates of increase in output
 

in the latter period are perhaps examples of countries getting a later start in
 

attempting to increase their agricultural productivity. Like those starting
 

earlier these too may soon exhaust their simple, easily exploited opportunities
 

for increasing output.
 

To the extent that this last hypothesis is valid, it suggests that once
 

countries "catch up" on simple, easily made improvement opportunities, their
 

further progress depends upon major structural changes, such as development of
 

improved technologies and improvements in credit, marketing, educational and
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research facilities. These kinds of improvements require, in addition to organ­

izing and promotion abilities, new capital investments and a considerable amount
 

of time for their full fruition.
 

Therefore, even in countries that energetically set out to increase their
 

agricultural production one might expect first an initial rapid start based
, 


upon simple, easily made improvements and then after these opportunities are
 

exploited, a declining rate of increase until new more comprehensive programs
 

contributing to increased output begin to "catch hold". Whether the initial high
 

rate of increase is reached again , and how soon, however, will likely depend upon
 

the capacity and will of the countries to commit themselves to basic structural
 

improvements such as have undergirded sustained agricultural progress in every
 

part of the world where it has ever yet been achieved,, There is no inherent
 

reason, of course , why less developed countries cannot begin building the founda­

tiens for sustained progress even while exploiting the simpler improvement oppor­

tunities that they now have using benefits of the latter to help support needed
, 


structural changes.
 

For the period 1948-1963, nine of the 26 study countries had annual compound
 

rates of increase in crop production exceeding their 1950-60 rate of growth in
 

domestic food demand resulting from their population growth and per capita incomo
 

increases (with coefficients of income elasticity of demand as shown in table 22)
 

These countries were Israel, Sudan, Mexico, Costa Rica, Philippines, Tanganyika,
 

Greece, Iran and Argentina (table 5). Argentina falls in this group not because
 

of the successful performance of its agricultural sector but because of its low
 

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



Table 5.--Difference between rate of increase in crop output and domestic food demand growth rates,
 

" Rate of 


Country growth in 

domestic 


food demand 


o: 
)(2) 

* Percent 


Group I
 

Israel ....... : 6.6 
Sudan ......... 3.9 
Mexico . 4.2 
Costa Rica .... 4.5 
Philippines o°.: 4.5 

Tanganyika ....: 2.5 
Yugoslavia .. : 6.4 
Taiwan -........ 5.5 
Turkey ........ : 4.5 
Venezuela ..... : 6.2 

Thailand 
 4......4.9 
Brazil .... 4.5 

Greece ... . 3_3 

Average .... : 4.7 

26 study countries, 1948-1963
 

.i48-1963 
 1948-1955 
 1955-1963
 
: Rate of Difference 
 of :Rte: Difference 
 Rate of " Difference
 

between : 
 between 
 between
change in: 
 ' chaage in1 	 changee
cro oumet, cp 	 cr
: crop 	 rop output: crop output

and food
output " and 	food c crop aoutputoutput:
demand outpu demand otu 

and food
 
demand


(3) (4) A5 (6) 7
 
Percent Percent 
 Percent Percent 
 Percent Percent
 

9.7 3.1 
 15.9 9.3 5.7 
 -0.9

8.0 4.1 10.2 6.3 5.8 1.9
 
6.3 2.1 8.5 
 4.3 
 4.1 -0.1

5.6 1.1 
 4.6 0.1 
 7.9 3.4

5.2 0.7 
 8.1 3.6 3.2 
 -1.3
 

5.2 2.7 
 6.4 3.9 3.1 
 0.6
 
5.1 -1.3 
 6.1 -0.3 4.3 
 -2.1

4.5 -1.0 5.4 
 -041 3.6 
 -1.9

4.5 0.0 6.0 1.-
 3.1 -1.4

4,5 -1.7 
 5.0 -1.2 
 4,4 -1.8
 

4.4 -0.5 3.9 -1.0 5.4 0.5
 
4.2 -0.3 
 3.7 -0.8 5.2 
 0.7

3.7 0o4 5_7 2.4 1.7 -1.6
 

5.5 0o8 6.9 2.2 4o5 
 -0.2
 

Continued
 



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

1948-1963 1948-1955 195- .963
 

Rate of Rate of Difference Rate of Difference : Rate of Difference
 
Country growth in change in between change between : between
 

domestic crop : crop output crop output: : crop output
 

food 
dmsicrp and food : crop : n ood crop :demand and food
: output ndfrnddeman d output ad f output
.
 dem nd : " demand 

2) %3) i 4) (5 

Percent Percent Percent Percent 
 Percent Percent Percent
 
Group II
 

Iran .......... : 2.6 3.6 1.0 
 3M8 1L2 3.3 0.7
 
India ..........: 3.5 2.1 -D.4 
 3.2 -0.3 3.0 -0.5
 
Poland .... : 5.1 3.0 -2.0 2.4 -2.7 3.6 -1.5
 
Argentina ..... : i.7 2.6 1.1 2.7 1.0 2.9 1.2 
Chile ......... : 3.0 2.8 -0.2 3.0 0.0 2.3 
 -0.7
 

Japan . 4.4 2.8 4.3-1.6 -0o1 1.3 -3.1
 
Spain ......... : 3.0 2.7 -0.3 2.5 -0.5 
 2.9 -0.1
 

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
 
Egypt .......... ; 4.0 2.0 -2.0 0.7 -3.3 2.8 -1.2
 

Pakistan.......: 
 2.4 1,8 -0,7 -0A1 -2.5 2 8 0.3
 
Tunisia ....... : 2.9 1.6 -1.3 1.8 -1.1 1.4 
 -1.5 
Jordan ........ 3.7 
 -1.9 -5.6 -2,2 -5.9 -1.9 -5.6
 

Average ..... : 3.5 2.3 -1.2 2.0 2.4-1.5 -1.1 

United States -: 1.8 0.8 1.0 -0.1 -1.9 1.9 OA
 

Source: Based upon data in tables 2 and 4.
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Since 1355, crop output relative to growth in domestic food demand has
 

dropped in several of the study countries. Some of these, such as Japan, Israel
 

and Venezuela now produce enough industrial products to exchange some of them in
 

world markets for the food they need to feed their growing population. In still
 

predominantly agricultural countries, however, the failure of increases in agri­

cultural output to keep up with growth in domestic demand can hardly help but
 

slow down growth in domestic demand and dampen the rate of general economic dev­

elopment. The immediate consequences of such failure, except where counteracted
 

by food aid and other assistance from developed countries or by large capital
 

transfers by foreign investors, will normally include one or more of the following:
 

(1) decreases in exports and foreign exchange earnings, (2 decreases in imports
 

of capital goods, 3) increases in food imports, and (4) rising food prices. :.
 

other words, such failures intensify shortages of capital goods while increasing
 

costs of labor and depressing domestic demand for nonfarm goods and services
 

through the effects of rising food prices on wage rates and income available for
 

nonfood purchases,
 

The above observations indicate need by several of the study countries for
 

greater effort directed to increasing their agricultural output, if not also the
 

need for attention to population growth problems, as conditions for their general
 

economic development. While the recent record of several of the study countries
 

is disappointing, the experiences of a few have been successful enough to warrant
 

the hope that underdeveloped countries can with appropriate policies and programs
 

substantially increase their agricultural output and productivity in the decade
 

ahead. This hope is bolstered by the fact that these successes and near 
successes
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have been achieved by countries which differ widely in their soil and climatic
 

conditions, historical backgrounds, ethnic, educational and other cultural features,
 

man-land ratios, and proximity and accessibility to major world markets. Moreover,
 

the crops about which these successes have been achieved include kind that are
 

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

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

To make the experiences of rapid growth countries relevant to other countriesp.
 

however, one needs to know what factors differentiate rapid growth from slow growth
 

countries; through what agencies the factors contributing to growth are establi. iled,
 

strengthened and incorporated into the economy; and what things, if any, are neces­

sary for the initiation and sustenance of conditions favorable to development.
 

These questions are explored in the following part of this section, firstp to show
 

some of the factors associated with differences among study countries in levels of
 

output per agricultural worker; and, second to identify some of the factors asso­

ciated with differences in their rate of change in crop output since 1948.
 

Because of limitations in available information, it has been necessary in
 

this analysis to rely in some cases upon rather crude indicators of the factors
 

underlying and accounting for differences among the study countries in their level
 

and rates of increase in crop output. For instance, population growth rates are
 

used as a general measure of relative differences among countries in changes in
 

number of agricultural workers. The level and changes in the amount of fertilizers
 

per hectare of arable land are used as a measure of relative level and changes in
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variable agriculturil capital, also as an indicator of the relative level and
 

changes in applied technology. Another important measture of relative changes in
 

applied technology consists of crop yieldo. Illiteracy rates are used as a
 

general measure of educational levels. Fertilizer prices are used as a general
 

indicator of cost of production requisites.
 

Differences in Output Per Agricultural Worker
 

Because of data limitations. the gross value of agricultural production per
 

agricultural worker has been calculated for only 19 of the 26 countries (table 6). 

In U, S. dollars, the 1960 output per worker (including both crops and livestock) 

varied among these 19 countries from highs of $1,825 and $1,080 in Israel and 

Argentina respectively, to a low of $94 in Thailand. Output per worker had a
 

value of from $500 to around $655 in 5 other countries--Spain, Poland, Chile,
 

Colombia and Venezuela. It was $402 per agricultural worker in Japan. In Japan,
 

agriculture is closely intertwined with small industry operations permitting much
 

part-time farming. Henceq qgricultural output of many agricultural workers is
 

substantially augmented by their earnings from nonfarm sources. In India, the
 

Philippines, Pakistan and Thailand, value of output per worker was less than $200.
 

Data presented in table 6 on the factors associated with these differences in
 

output per worker yield no one simple explanation for the differences Generally,
. 


however, the top 10 countries in value of output per worker had much more arable
 

land per worker than did those in the lower part of this array. Using fertilizer
 

inputs per hectare of land as a measure of variable capital inputs generally and
 

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



Tje 6.--Agricultural output per agricultural worker and associated factors, 19 study countries I/
 

Agri- :.Infant 
 'Agricul- Feti Urba : Rank of ;Agricul-g
cultural
outpu Total Arable zer usedpopulation country :tural
per e~lle-mra-workers :per hec-as a per- : Gross
:ln .:inmiles : output :domestic
ouuntt :capita of :agricul-: acy 
 rate :per hec-:per hec-apradper
 

peotate tare of centage of road :per hec-" product
farm total tural : rate per :tare of : arable ofntotal per 1000 : tare of: perworker :population: worker : 
 000 arable : land population sq. mi. of: arable capita 
land :Gland area: land ­1112 
 . '5 <6'7 8 9 I} <I
 

Dollars Hectares Hectares 
Percent Number Number Kilogram Percent Rank Dollars Dollars
 
Group I
 

israel . 
Argentina .: 
Spain _..: 
Poland ...... 
Chile ..... 

1,825 
1,080 
656 
616 
547 

0.9 
12,5 
1.6 
1.0 
9.1 

4.1 
13.1 
4z4 
2.4 
9.3 

6 
14 
18 
5 

20 

32.0 
59.6 
51.6 
74.7 

118.0 

0.31 
.07 
.23 
.41 
.11 

80.5 
NA 
31,6 
49,0 
17.0 

77.3 
670 

48.1 
67.2 

3 
16 
7 
2 

12 

557 
78 

150 
252 
59 

905 
465 
372 
538 
405 

Colombia .. : 
Venezuela .: 
Japan ..... : 
Greece ....: 
Mexico ....: 

531 
500 
402 
391 
369 

7.7 
12.5 
0.4 
1.6 
5.6 

1.9 
3.2 
0.4 
1.9 
4.1 

38 
48 
2 

20 
35 

100.0 
64.1 
37.7 
414 
77.7 

.51 

.30 
2.39 
.52 
.30 

NA 
3.8 

303.7 
38.0 
9.4 

66.1 
63.5 
42.5 
50.7 

18 
17 
1 
5 
11 

270 
150 
961 
205 
110 

248 
650 
337 
297 
321 

Average o: 692 5.3 4.5 21 65.7 0.52 66.6 60.3 9 279 454 

Group II 

Egypt ..... : 365 3.7 0.6 80 130.1 1.76 87.0 37.7 
 15 643 155

Turkey ....: 326 2.7 2.6 61 
 NA .39 1.5 37.8 13 127
Yugoslavia g 250 1.4 1.8 23 98.5 .57 28.0 

254
 
4 141 179
Brazil ....g 229 11.1 1,4 
 51 NA .45 13.0 45.1 
 14 104 145
Taiwan .... 228 0.3 0.6 46 34.2 2.10 203.8 59.5 6 477 97
 

Pakistan oo: 182 
 10 1.5 81 NA .73 3.2 
 NA 10 133 64
Philippines: 181 1.0 12 25 
 82.6 .77 12.5 42.7 
 9 139 113

India ..... : 114 0.7 
 1.2 76 145.9 .80 2.3 17.9 8 
 91 70

Thailand oo: 94 
 1.9 0.9 32 54.8 1.13 2.3 11.8 19 106 
 84
 

Average .: 222 2.6 1.3 53 91.0 0.97 39.3 36.1 
 11 218 129
 

1/ Data shown in this table are for 1960 or the closest year to 1960 for which data 
are available.
 
Source: Based on data presented in Chapters 4, 6, 8, 9 and 10.
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were appreciably above average in their inputs of variable capital whereas among
 

the 9 lower countries in this array, only 2 were above average in their variable
 

capital inputs. Using literacy levels as a measure of qualitative differences in
 

human factor inputs. in 7 of the top 10 countries 70 percent or mure of the popu­

lation over 15 years of age was literate whereas only 2 of the 9 countries in the
 

lower part of the array based on output per worker had literacy rates of 70 percent
 

or more.
 

Exceptions to these general relations can be accounted for by one or more
 

other compensating factors. For example, Japan had only 0.4 hectare of arable land
 

per worker compared with 13.1 in Argentina and 4.1 hectares per worker in Israel.
 

But in inputs of variable capital perhectare of land, Japan ranks among the top
 

2 or 3 countries of the world, Its inputs of nonconventional capital (in the form
 

of improved technologies and investments in the human factory in agriculture are
 

probably the highest per hectare of arable land now to be found in any country in
 

the world. Thus in Japanese agriculture, capittl invested in both conventional
 

and nonconventional inputs has become a tremendously important substitute for
 

land, accounting for output valued in U. S. dollars at clone to $1,000 per hectare
 

compared with only $91 per hectare in India--this despite the fDict that natural
 

fertility of land in India is as high as in Japan. If in 1960, India had had as
 

high a value of output per hectare of arable land as Japan, its value of out­

put per agricultural worker would have been about $1150 instead of $144,
 

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

associated with a relatively high level of general economic development as measured
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by gross domestic product per capita of total population. This is so because of
 

the interdependence between farm and nonfarm sectors in the processes of develop­

ment. Each sector in the course of its own growth contributes to development of
 

the other making for larger rates of growth than would otherwise be possible for
 

either the agricultural or the nonagricultural sector. Growth in the nonfarm
 

sector leads to larger markets for agricultural commodities and generally leads
 

to increases in the supply of manufactured production requisites, such as imple­

ments, fertilizer and pesticides, available to farmers. Hence, farmers in the
 

more highly developed countries have important advantages in their own domestic
 

farm product markets and domestic sources of supply of production requisites over
 

those available to producers in less developed countries,
 

Countries ranking high in value of agricultural output per farm worker also
 

stand apart from the others in their infrastructure features, including roads and
 

other transport facilities, electric power facilities, hospitals, schools and
 

research institutions. While such infrastructure features are essential for
 

development, these are as fully products of as they are contributors to develop­

ment. They are products that have been created over time as these countries have
 

been increasing their agricultural output.
 

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, laad, capital, technical know­

ledge and production incentives as reflected in or influenced by price-cost
 

relations, tenurial arrangements, tax practices and other things affecting
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relations between effort and its rewards. If one country increases its agricul­

tural output at a more rapid rate Lhan do others, it does so because it excels
 

the others in improving this complex of factors, It may so excel because of
 

unique circumstances giving it a larger potential or progress than other coun­

tries possess. Or, it may so excel because its leaders and people have been
 

willing to make greater effort and sacrifices to increase future production.
 

Data on factors associated with recent increases in crop output in the
 

study countries are shown in table 7 where the countries are arrayed by their
 

rates of increase in crop output for the years 1948 to 1963.
 

Each of thce study countries has its own unique combination of human, land
 

and capital resources and technical possibilities as well as its own unique
 

institutional, social and political features. lence, it would logically follow
 

that the proportionate combination of changes in resource patterns needed to
 

maximize rates of increase in agricultural production would differ from country
 

to country. Tt is probably for this reason that we do not find among the study
 

countries a highly consistent relationship between changes in any one factor an,.
 

rates of change in crop output. What we do find is a tendency for countries
 

having a rapid rate of increase in crop output either to excel in a fairly large
 

number of the factors contributing to growth or to excel greatly in one or two
 

important factors. Israel, for example, make substantial progress along each of
 

several lines including increases in area of crops, in variable and fixed capital
 

per hectare of arable land, in level of applied technology as indicated by
 

increases in crop output per unit of land, and in the size of its agricultural
 

labor force. It also ranked high in educational and health levels. Evidence
 



Table 7.--Annual rate of change in crop output and associated resource and market factorsp study countries 

: Land features Human resource
 

:Annual . ­ features
: rate ....of:SSurplus "Increase!Gross Capital and credit features
 
fixed .Annual growth, Growth in
:change :sur Land 
 _Popu-
 I in capital for-zin volume of
to :i -cooperative
tty crop-
Coutitry ti n d:evelop-,i
land :deentp- . ation Ire yerti- :lakeon
 

:output tpoh-, of cropset " ate 
mation in :agricultural : credit
 a : tions : lizers :agriculture credit from
:1948-63..programs- : societies
pe ocrp rate 4/1 4/ :pe 


1/ 

i/3 
rt hec-:per agricul-institutional.membership

2/:ae -2tural 4 --2 t worker: sources 195g760-- .5 A5361 6/ 195361 i 
(1) (2) (3 (4) (5) 
 (6) (7) (8) (9) 
 (10) (ll
:Percent ---Ratings 7/-----------Percent--------- Ratings 
 Dollars ---------
Grou Ia Percent---------


Israel ....... 9.7 4 
 1 68.5 5.2 6 1 
 52.4 673
Sudan ..... : 8.0 1 3,6 NA
1 49.9 3.4 93 
 3 2.1 NA NA
Mexico ..... 6.3 NA3 1 49.7 3.1 
 48 2 910 NA 
 3.3
Costa Rica.o 5,6 3 37
2 NA 2.3 21 2 NA NA
Philippines 5.2 4 NA NA
1 66.9 3.2 
 25 2 9.5 
 4 17.2 59 -

Tanganyika o: 5.2 1 2 588 18 93 
 3 0.1 NA NA
Yugoslavia .: 5.1 NA4 2 6.8 1.1 23 
 1 25.7 66 
 NA NA
Taiwan ..... : 4.5 4 1 11.7 3.4 
 46 1 140.6 30
Turkey ..... : 4.5 NA 4
4 2 67.0 2,9 61 NA
2 1.2
Venezuela .o: 405 1 2 5.6 10554.0 4.0 49 2 
 2.7 178 
 0.8 NA
 
Thailand o 4.4 3 
 1 29.5 3.2 32 2 21 1
Brazil...... 4.2 4
1 1 54.6 3.1 51 
 3 10,8 NA 
 6.4 NA
Greece ... 3.7 4 2 22.3 1.0 
 20 1 21.3 
 29 7.1 NA
 
Average .: 5.5 2.85 
 1.46 44.6 2.9 
 44 1.92 23.1 140 
 5.5 42
 

Iran ....... 3.6 2 2 
 38.6 2.2 85 3 NA NA NA NAIndia ..... z 3.1 4 2 26,0 2.D 76 3 1.7
Poland .... : 3.0 4 3 18.3 2323 -(G9 1.8 5 1 37.4 NA NAArgentina .. : 2.8 NA1 3 2.7 1.7 14 1 NA NA NA NAChile ...... : 2.8 3 3 1A.0 2.5 20 2 i0,5 NA 18.8 NA 

Continued
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Table 7.--Annual rate of change in crop output and associated resource and market factors, study coutries
 
(Con6 t.)
 

Technological features 
 Tenure features 

Crop PerientagCAgricuiteralAgricultursl* :OL iecreaseTenure Maretg ability
Country vyeld resea.ch 2xtenson 
 hind f of :Fertilizer.in domestic 

'increases 
 . ment 9/ producton: prices food
 
1948-63 during education of I 
 -/ requisite/ d
3, 1950's programs tenancy
- 5/ 51 ' - I I0/ W 

(12)(13) 14) 15 
 16 -,)
!)q) .
 

Percent ------------------------------------
RAn ------------------------------------ Percent
 

Group T 

Israel ..... : 
Sudan ...... : 
Mexico ..... 
Costa Rica, 
Philippines 

116.3 
74.8 
29.0 
NA 
-0.7 

1 
2 
2 
2 
2 

1 
1 
2 
2 
2 

1 
3 
1 
2 
3 

1 
1 
1 
2 
2 

1 
2 
1 
1 
2 

1 
2 
1 
2 
2 

1 
1 

NA 
NA 
2 

6.58 
3.91 
4.20 
5.52 
4.48 

Tanganyika,: 
Yugoslavia o: 
Taiwan -.. : 
Turkey ...... : 
Venezuela .: 

16.9 
35.5 
43.8 
16.4 
6,4 

3 
2 
1 
2 
3 

2 
1 
1 
2 
2 

3 
1 
1 
2 
2 

3 
1 
1 
2 
1 

3 
1 
1 
3 
1 

3 
1 
1 
2 
2 

NA 
1 
3 

NA 
3 

2.50 
6.31 
5.74 
4.47 
6.20 

Thailand 
Brazil . 
Greece .... 

-oos 

: 

31.1 
6.5 

43.3 

2 
3 
2 

3 
3 
1 

2 
2 
1 

2 
3 
1 

3 
2 
2 

2 
2 
2 

3 
NA 
1 

4093 
4.43 
3.30 

Average .o: 34.9 2.08 177 1.85 1.62 1.77 1.77 1.88 4.74 

Group I 

Iran ........: 18.8 3 3 3 2 2 
 3 3 2 59India ...... : 14.3 2 3 
 2 2 3 2 3 
 3.36
 
Poland ..... : 41.3 2 1 
 1 1 
 2 1 NA 5.10,rgentina o.: 23.5 2 2 
 3 3 1 
 1 NA 1.68
Chile ...... : 15.7 2 3 
 2 2 1 
 3 NA 3.05
 

Continued
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Table 7.--Annual rate of change in crop output and associated resource and market factors, study countries
 

'Con't..
 

Technological features
: Tenure features Avai :
:: :Avail- ::Annual rate
 
Crop :Agricultural.Agricultural.Percentage, T 
 ability :of increase


Country : yield research t extensionCourery: 4 and r r of :Fertilzerin domestic
programs f a c i lit e s
progeases, aend :cond 'and ofimpreved'
e1948-63 during , production: prices foodst
education
14-3programs' of rqllts
reqisites, 5/ 
 demand
: 31950's programs tenancy porm 
 10/ 11
5/ 5/88 .
 

(12) 13) ;14) (15) (16% 
 (17> 18) 19' (20W
 
: Percent -----------------------------------
Ratings------------------------------------
GrouR JI Percent
 

Japan ....... 31.2 1 1 1 1 
 1 1 2 
 4041

Spain ..... _ 36.9 2 3 
 2 2 1 
 2 1 2.98
Colombia . 48.3 3 3 3 2 2 
 3 NA 3.46
Nigeria...: NA 3 2 
 3 3 
 3 3 NA 4.92
Egypt . 22.3 2 3 
 1 1 3 
 2 3 4:02
 

Pakistan ... 11.9 2 2 
 2 2 3 
 3 1 2.44
Tunisia . -34.4 3 1 2 2 
 3 2 NA 2.90
Jordan . -2.5 3 2 1 1 2 1 
 NA 3.70
 

Average .o: 18.9 2.31 
 2.23 2.00 1.85 
 2,08 2.08 2.17 
 3.43
 

1/ From table 4.
 
2/ From Chapter 4.
 
3/ From Chapter 3.
 
A/ From Chapter 6.
 
5/ From Chapter 8.
 
k/ From Chapter 7.
 
7/ In all ratings in t'.as table, the rating of 1 represents the most favorable situation and the ratings of 3
or 4, as 
the case may be, represent the least favorable situation.
 
§/ From Chapter 5.
 
9/ From Chapter 10.
 

10/ From ratings made by country AID missions and by ERS personnel.
 
1/ From table 2.
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that it held out reasonably good producer incentives is found in its fairly large
 

rate of increase in domestic food demand, expanding volume of agricultural exports,
 

satisfactory tenurial patterns, and relatively favorable prices of production
 

requisites, using fertilizer prices as an indicator, 
 In part, however, Israel'F
 

high rate of increase in crop output has to be accounted for by the fact that
 

these increases have been computed from the very low levels of production that it
 

had in the first two or three years of its existence as a nation.
 

In contrast to Israel's balanced approach, the progress indicated for the
 

Philippines and Tanganyika appears to have been achieved by heavy emphasis upon
 

expanding their area under cultivation. During the 1950's neither of these
 

countries made large improvements in their level of applied technology or in 
use
 

of variable capital per unit of land. Neither made substantial progress in
 

improving the educational level of its human resources.
 

At the farm level, increases in crop output have been mainly a function of
 

increases in number of agricultural workers, increases in area of crops, increases
 

in amounts of both variable and fixed capital, and improvements in the level of
 

applied techrologyo Available evidence indicates that 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 com­

bination differentiated the rapid growth from the slow growth countries. 
Never­

theless, rapid growth countries generally excelled slow growth countries in the
 

magnitude of changes made during the 1950's in most of these factors.
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Over a longer period of time. improvements in the human agents through invest­

ments in education and improvements in nutrition and health would probably have
 

been an additional factor of importance differentiating rapid from slower rates
 

of growth. These kinds of lnv&stments, like those in research and the building
 

of many other kinds of insritutions, however, require a considerable amount of
 

time for their full frutition, In the short time period covered by this study,
 

it is doubtful that differences among countries in improvements in quality of the
 

human agent account for much of the observed differences in their rate of increase
 

in crop output.
 

In less developed countries, large resource changes at farm levels are seldom
 

made unless accompanied or preceded by large improvements in the infrastructure
 

of roads, marketing facilities. credit agencies, research and educational insti­

tutions serving farm people. 
Some countries also require large Lmprovements in
 

incentives to producers, including improvements in price-cost relations, more
 

favorable tenurial arrangements, and more favorable tax policiev,
 

Available information on extent 
to which these kinds of improvements have
 

been made in the study countries is even more limited than is that on factors
 

entering directly into production at farm levels. 
 Such evidence as is available,
 

however, shows that rapid rates of increase in crop output have not just happened-­

a consequence of normal economic and social processes in sccieties organized on a
 

laissez-faire basis. 
 Rather, the more rapid rates of progress have been under­

girded by aggressive group action,, generally national in scope, directed specifi­

cally to improving agricultural service facilities as means of increasing agri­

cultural output and productivity. 
These have included major land development
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programs, including the opening up of new lands and the development of irrigation
 

facilities in Israel, Sudan, Mexico, the Philippines, Taiwan and Brazil (table 7)o
 

They have included major land reform programs in Japan and Taiwan as well as land
 

reform of considerable magnitude in earlier decades in Mexico. 
They have included
 

increasing emphasis upon agricultural education in Israelo Sudan, Mexico, Taiwan
 

and Greece, to mention a few countries on which some information is available.
 

Expanded programs of agricultural research have been particularly important in
 

improving the technological basis of agricultural productii in Mexico, Taiwan
 

and Japan. Significant improvements in agricultural credit facilities have been
 

made in Mexico, the Philippines and Taiwan. The extension of improved roads more
 

fully opening large new areas to a market economy has been particularly important
 

in accounting for increasing crop output in Turkey, especially for that made
 

between 1948 and 1955,
 

Determination of the full extent of these general kinds of charges and of
 

their relations to resource and output changes at farm levels will require more
 

intensive study including study of carefully selected areas within countries
 

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

Differences in Crop Yield Increases
 

Estimates distinguishing 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. Among these 22 countries, increases in area of crops were the
 

more important source of crop output increases in 10 and crop yield increases
 

were the more important in 12 of the 22 countries (Chapter 3). Many couuitries
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particularly in Latin America and Central and South 
Africa still have sizeable
 

land expansion potentials.. Many other countries, however, will have to achieve
 

their increases in output mainly through increases in yields of the crops they
 

grow. Even in some countries with sizeable land expansion potentials increasing
 

yields may be the better means of increasing their agricultural output.
 

In terms of their physical and technical basis, recent yield increases in
 

the study countries have been achieved mainly through increased use of plant
 

food additives, cuse of improved crop varieties, more effective pest controls,
 

improvements in planting, tillage and harvesting methods, and better use of water
 

resources. Often improvements of one kind have been made in conjunction with
 

improvements of other kinds or as 
part of a system of improved production prac­

tices. Some of these changes have provided additional employment for labor and
 

have required some additional capital,
 

Available information is too sketchy for precise measurement of the relative
 

contribution of these several factors to the increases made in crop yields during
 

the last decade, Under the assumption of the rather high incremental response
 

ratio of 10 pounds of grain to I pound of fertilizer, however, we cannot account
 

for more than 9 to 10 percent of the increases in grain yields made in India, to
 

cite an example, by the increased use of fertilizers. The use of pesticides is
 

still too limited for this to have accounted for more than 4 to 5 percent of these
 

yield increases. Taking account of all purchased inputs, including improved seeds,
 

it appears that the larger part of the recent yield increases in India have come
 

about mainly through simple improvements requiring no purchased inputs, such as
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better spacing of plantsD better weed control and better tillage practices., These
 

are kinds of improvement that are brought about through one or the other of various
 

kinds of technical assistance programs.
 

Most countries in the early stages of their agricultural development have
 

these kinds of yield-increasing opportunities. Exploitation of these opportunities
 

can have an important place in the strategy of their economic development,,
 

These opportunities, by themselves, hoiever, cannot take the less developed
 

countries very far up the yield-increasing scale., Rather, for large progress in
 

increa3ing yields, reliance will have to be placed on purchased inputs and on kinds
 

of inputs produced through investments in research and agricultural extension,
 

such as improved crop varieties and improved knowledge of tillage and fertilizer
 

practices.
 

Conclusion
 

Information developed in this study indicates the need to improve the per­

formance of agriculture in most of the study countries to mitigate now existing
 

food deficits, to feed their growing population, and to earn foreign exchange
 

with which to buy capital goods needed for thelr general economic development.
 

For periods of 5 years or more during the 1948-1963 time period, several of the
 

study countries have experienced rapid rates of increase in their crop output
 

with improvement made in output per capita of their total population. Not infre­

quently, however,, these periods of rapid rates of increase in crop output have
 

been followed by a considerable slowing down in their rates of progress. This
 

suggests the possibility that the earlier rapid increases in output reflect a
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"catching up" in exploitation of simplier, more easily exploited improvement
 

opportunities, or the cheaper sources of income increases. It suggests that long
 

continuing progress at the rates needed in these countries will have to be under­

girded by more substantial development foundations of kinds that will require con­

siderable organizing abilityo new capital investments and time to build. These
 

include the building of roads, market facilities, credit agencies, research and
 

education programs, and in some countries major changes in land property rela­

tions. 

While in a sense these foundations are a prerequisite to continuing rapid
 

rates of progress, the larger part of their building will have to go hand in
 

hand with progress in increasing agricultural output and productivity, with these
 

foundations at every stage of development as fully products as they are causes of
 

the levels of development achieved and prerequisites to further development.
 

While very few of the study countries are increasing their agricultural out­

put at the rates needed to meet their development needs, the few successes observed
 

presage hope for the capacity of underdeveloped countries generally to make sub­

stantial progress in their agricultural sectors.
 

The successes observed have been achieved under a variety of conditions
 

including tropical as well as temperate zones, and in countries where each of
 

several racial groups and major world religions are dominant, reflecting major
 

cultural differences They have also been achieved by increases in kinds of crops
 

that are widely grown in both temperate and tropical climatic zones. Much of the
 

increases can be accounted for by commodities produced largely for export markets.
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Countries increasing their agricultural output do not appear to have done so,
 

however, because they have possessed any inherent advantages over slow growth
 

countries in their proximity and access to major world markets. 
They appear
 

to have been merely more aggressive than have the slow growth countries in
 

competing for a share of these markets and in improving the supply conditions
 

under which their farm people operate.
 

Recent changes in agricultural production in the study countries and the
 

technical, social, economic and institutional factors associated with these
 

changes are treated in fuller detail in succeeding parts of this report.
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Chapter 2o--AGRICULTTYRE IN THE ECONOMY OF UNDERDEVELOPED COUNTRIES*
 

Agriculture is the dominant sector of the economy in most underdeveloped
 

countries. Half or more of the people depend on agriculture directly for their
 

livelihood, it contributes the largest portion to the national product, and
 

agricultural commodities are the main source of export earnings. 
Consequently,
 

it must initially, if not later, play a major role in the growth of such coun­

tries.
 

As these countries develop,the farm share of the total labor force will
 

normally decline (figure 6). Thailand with less than $200 per capita income in
 

the middle 1950's had over 80 percent of its labor force in agriculture. The
 

United States with a per capita income of $2,000 had only 16 percent of its
 

labor force in agriculture. A general condition of sustained economic growth
 

is that a declining proportion of the people is required 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 also usually declines with economic
 

growth (figure 7). 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
 

was only five percent in the United States where per capita ncome averaged
-.


$2,000. Again, sustained economic growth requires increasing production and
 

consumption of nonfarm commodities and services.
 

* Prepared by Clarence A. Moore.
 



PERCENTAGE OF LABOR FORCE INAGRICULTURE 
AND PER CAPITA INCOME 

50 Countries, Around 1956 
FARM SHARE OF LABOR FORCE (%) 

•0 THAILAND 

*TURKEY 

ROMANIA I 
INDIA O NICARAGUA
 

S YUGOSLAVIA
 

EGYPTO *BULGARIA 

- -0HILPPINES
 
DM. MEXICO POLAND
 

6060PERU* OBRAZIL 

RP.* * 

PARAGUAY I ; COLOMBIA i HUNGARY
 

ECUADOR PANAMA SPAIN I U..S.R.
 
PORTUGAL? OSGREECIE * FINLAND
 

4CUBA. IRELAND -VENEZUELA
40 ,I..SRAELZ.... 
ICHILE@ CZECHOSLOVAKIAo-,oISRAEL 

SO. AFRICA 5 0 AUSTRIA
CHILE *•ITALY I 

I TALYFRANCE OLUXFMBOURG
PUERTO RICO* ARGENTINA DENMARK INORWAY ILUEBOR 

20 .I EDN CNAD 
-t1 SWITZERLAND20~? 40 

NETHERLANDS SW. GERMANY I NEW ZEALAND ,CANADA 

BELGIUM* AUSTRALIA U. S. 0 

I I L
0 1 1 I 
0 200 400 600 800 1,000 1,200 1,400 2,000 

PER CAPITA INCOME ($) 
U. S. DEPARTAIENT OF AGRICULTURE NEG. ERS 1697-63 (1) ECONOMIC RESEARCH SERVICE 

Figure 6 
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The declining importance of agriculture in its relative use of manpower
 

and contribution to total national product does not mean that the generators
 

of economic growth lie solely in the industrial sector, that agriculture can
 

be ignored in efforts to initiate and maintain development or, for that matter,
 

that agriculture is becoming less important to the economy if evaluated by
 

other measures, 
Rather, growth in nonfarm sectors normally requires that
 

agriculture produce an increasing supply of foods and fibers with a decreasing
 

share of the nation's manpower and other resources, In the early siages of
 

economic growth most countries must improve the performance of their agricul­

tural sector.
 

How does agriculture contribute to overall economic growth? 
Ways that
 

have been mentioned in the literature are by growth in its output to (1) feed
 

and clothe the increasing population, (2) feed and clothe the population at a
 

higher per capita level as their incomes increase, (3) increase domestic savings
 

and investment, and (4) earn foreign exchange. Also, farm outpuit increases
 

made by improving productivity allows the shift of manpower from farm to non­

farm sectors for use in industrial development. Too, the role of the farm
 

sector in providing increasing markets for nonfarm produced goods and services
 

has frequently been mentioned.
 

The Surplus Product Contribution
 

How well has agriculture's recent performance in less developed countries
 

contributed to their general economic development? Our analysis of this question
 

in this section will be limited to the concept of an agricultural surplus roduct
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available to support general development. The agricultural surplus is defined
 

here as the extra product that accrues as a consequence of the r&Ce of growth
 

in agricultural output exceeding the rate of growth in population.
 

The rate of growth in agricultural output exceeded the rate of growth in
 

population in the 1948-1963 period in 21 of the 26 countries (column 3, table 4).
 

All countries except Egypt, Pakistan, Tunisia, Nigeria and Jordan were producing
 

a surplus agricultural produce as defined. Further. the surplus potential
 

exceeded an annual growth rate of one percent in 18 of the 26 countries.
 

There are many complex factors at work that have both negative and positive
 

affects on national income growth. These tend to distort efforts to relate the
 

agricultural surplus growth to per capita income growth. Nevertheless, figure 8
 

shows that all nine countries with a three percent or greater per capita income
 

growth rate had positive agricultural surplus growth rate and the annual surplus
 

growth was less than one percent in only one of those countries. In contrast,
 

six of the 15 countries with per capita income growth rates less than three per­

cent had agricultural surplus growth rates less than one percent and three of
 

these were negative, i.e. agricultural output grew less than population. The
 

data tend to give some support to the proposition that the agricultural surplus
 

makes a positive contribution to general per capita income growth in the economy
 

of the less developed countries.
 

Ways in which the agricultural surplus were used are not easily determined
 

from available data. The annual rate of increase in total demand for food is
 

compared with the rate of increase in agri.ultural output in table 5. Results
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indicate that the surplus product in 12 of the 21 countrief that produced it
 

was not sufficiently large to meet the increascd demand for food as a result
 

of rising incomes and was just adequate in another (Turkey). Roughly one-third
 

of the countries produced an agricultural surplus large enough to more than care
 

for rising per capita agricultural product requirements. These conditions
 

suggest that for the surpluses shown in table 4 to have been channeled into
 

capital improvements would have required use of ways to "capture" these sur­

pluses for their diversion into capital uses. 2/ 

Data on the export and import of agricultural products during the period 

1955-60 for 12 countries (table 8) provide some indication of the importance 

of agriculture in foreign exchange earnings. Only two countries (Yugoslavia
 

and Japan) had imports exceeding exports during the period. The other 10 showed
 

agricultural exports producing a trade balance for support of imports other than
 

agricultural products, in some cases of a sizeable amount in relation to total
 

national income. The net trade balance ranged from 10 to 18 percent of national
 

income in Costa Rica, Thailand, Argentina and Nigeria.
 

In the case of Brazil and Colombia the rote of agricultural output growth 

in the latter part of the decade was sufficiently higher than in the first part 

to support a large trade balance and it was slightly greater than demand growth 

in Thailand, Nigeria and Egypt had rather large trade balances e-arned by agri­

culture 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.
 

I/ Assuming, of course, that a sufficiently large export-import balance did
 
not exist prior to the beginning of the period that could be drawn on to supple­
ment the "less-than'needed" surplus being produced in the 1950's
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Table 8.--Agricultural annual trade balance and its output minus
 
demand growth rate balance
 

: Agricultural Trade Balance 


Country 1956-60 

Annua : 

av./ 


Million
 

U.S. Dollars 


Costa Rica ...... 


Yugoslavia ..... : 

Turkey .......... .
 

Thailand ....... 


Brazil........... 


Greece ......... 


Japan .............-

Argentina ...... 

Spain .......... 

Nigeria ........ 

Colombia ....... 


Egypt ............
 

65.7 


-45.6 


220.7 


246.0 


950.1 


57.2 


1,275.0 


841.9 


69,3 


276.6 


327.6 


224.6 


Percent 

of national 


income l/ 


Percent 


17.8 


0.1 


2.0 


13.4 


5.3 


2.3 


-5 1 


11.5 


1.2 


10.2 


8.2 


7.4 


: Crop
 
:_ output
 

less
 
demand 3
 
g
growth
 

Percent
 

Ii
 

-1.3
 

0.0
 

-0.5
 

-0M2
 

0.4
 

-2.8
 

1.1
 

-0.3
 

-2.3
 

-0.9
 

-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,
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A relatively small portion of the foreign exchange earnings of agriculture 

in all countries, except Greece and Spain, is used to import agricultural capital
 
and productive items (table 9). 
 Most of it was available to import the requisites
 
and raw materials to support development in non-agricultural industries.
 

The data, although piecemeal and rough, do indicate that the agricultural
 
sector of most of the countries produced a surplus product 
to contribute to gen­
eral economic development during the 1950's. 
 Through trade, pairt of the surplus
 
was converted into foreign exchange earnings which were used in most countries
 
for imports other than agricultural requisites. 
 In Greece and Spain 47 and 87
 
percent respectively of the agricultural foreign exchange earnings was used to
 

import agricultural requisites.
 

Part of the agricultural surplus was apparently used to 
support higher per
 
capita consumption of foods and fibers. 
 No data were available to indicate
 

whether and 
to what extent a portion of the surplus in 
the different countries
 
was channeled to domestic non-agricultural economic ventures.
 

Labor Suply andDemandStimulant
 

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

The first proposition assumes an economy operating with its working force
 
fully employed. 
There is a contrary view, that for most underdeveloped coun­
tries, 
no concern need be registered (especially in early stages) about quan­
itative limitations of labor. 
While recognizing that lack of certain qualities
 



- 51 -


Table 9.--Agricultural products trade balance, and agricultural requisites
 
net imports 1956-60 average.
 

SAgricultural
Arocltus Agricultural requisites imported I/
out y : products __ _ _ _ _ _ _ _ _ _ _ __:_ _ _ _ _ _ _ _ _ _ _ 

Country 
 trade 
balance 

a 

: Value As a percent of trade balance 

Million Million
 
U.S. Dollars U.So Dollars Percent
 

Costa Rica ... 65.7 
 8.0 12.2
 

Yugoslavia .. : -45.6 46.9 
 2/
 

Turkey ......... 220.7 10.9 4.9
 

Thailand ....... 246.0 7.3 
 3.0
 

Brazil ....... :.950.1 78.5 8.3
 

Greece ....... 57.2 26.9 47.0
 

Japan ........ -1,275.0 10.0 
 2/ 

Argentina .... : 841 9 414 4.9
 

Spain ........ 69.3 60.1 86.7 

Nigeria ...... : 276.6 6.6 2.4
 

Colombia ..... 2 327.6 28.7 
 8.8
 

Egypt ........ 224 6 36.2 
 16.1
 

1/ Net of requisites exported which was insignificant for most countries
 
except Japan,
 
2/ Negative trade balances.
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of labor (skilled, semi-skilled and managerial) provide real potential bottle­

necks to development, it is believed that manpower in general is a resource in
 

plentiful supply for development purposes.
 

Available data indicate that manpower is shifting out of agriculture in
 

the less developed countries. The economically active population that shifted
 

out of agriculture from 1950 to 1960 was about one-sixth of the total economi­

cally active population in the non-agricultural sectors of 11 countries in 1960
 

(table 10). This assumes that the rate of rural population growth was the same as
 

for total papulation. However, omitting Japan, only a tenth of the 1960 economi­

cally active in non-agricultural sectors of the other countries came from agri­

culture. The proportion ranged from 7 to 22 percent for individual countries.
 

Extent to which agriculture can release labor for nonfarm uses depends
 

mainly on the relative proportion of the total labor force in agriculture, the
 

extent to which farm output can be increased through increasing productivity,
 

and the ability of the nonfarm sector to employ them. Japan, for example, has
 

been contributing large numbers of rural people to urban industries because the
 

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

Agriculture's Market Contributions
 

As agriculture increases per capita supplies of farm products, the resulting
 

6ecline in food prices releases income for other uses and thereby functions as
 

a market stimulant for nonfarm goods and services.
 

Increased use in agriculture of purchased production requisites such as
 

fertilizer, insecticides, improved seeds, machinery and equipment and power also
 

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

Economically active : Workers released 
Country in agriculture : frmtagriculture 

/ Number 3/ Percent of E. A. 
:-/-96 - :in non-agriculture 

1000 1,000_ 1,L000 Percent 

Mexico ....... :.4,824 6,145 6,532 387 7.5 

Philippines 4,875 5,383 5,990 607 15.0 

Yugoslavia .. 5,240 4,748 5,571 823 22.9
 

Venezuela .... : 705 774 994 220 
 13.6
 

Turkey ........ 10,744 9,737 11,053 1,316 7.3
 

Thailand ....... 7,624 11,334 11,730 396 15,8
 

Greece .......... 2,006 1,938 2,293 355 20.8
 

Poland ......... 7,090 6,541 7,937 1,396 190
 

Japan .......... 17,220 14,346 20,845 6,499 21.9
 

Spain ........ .. 5,271 4,803 5,751 
 948 13.9 

Egypt ......... .4,126 4,403 4,939 536 15.9 

Malaya ....... 1,228 1,245 ,394 14 16.2
 

Total ...... : 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. 

21/ Had economically active in agriculture increased at the 
same rate as
 
total population and assuming the same proportion of total population economi­
cally active in 1950 as in 1960.
 
3/Projected 1960 minus the 1960 actually active in agriculture.
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Available information on agriculture's market contributions, although very
 

scanty for the st,-dy countries, indicates that agriculture has contributed
 

indirectly to the growing market for non-agricultural output by prividing more
 

foods and fibers at lower relative prices and by its own purchases of agricul­

tural production requisites. Its contribution to growth in markets for non­

agricultural consumer products and services is 
more difficult to ascertain. The
 

fact that the agricultural portion of total national income is usually consider­

ably less than its portion of the total working force would suggest that increases
 

in per capita real income of people in agriculture may support stronger demand
 

for consumption goods than for savings and investment.
 

Summary
 

In summary, the agricultural sector of most of the study countries increased
 

output in the 1950's at a sufficient rate to produce a surplus product for develop­

ment. 
The surplus potential in r:-re than half of the countries, however, was not
 

sufficient to meet fully the increasing per capita food consumption requirements
 

from increasing per capita incomes. 
 In about one-third of the countries the
 

rate of farm output growth was sufficient to support the higher per capita level
 

of food consumption and have additional amounts for export earnings and capital
 

investments.
 

Indications were that the surplus product of agriculture does make a positf,1C
 

contribution to general economic growth. Agriculture is an important foreign
 

exchange earner, most of which is used for imports of other than agricultural
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production requisites. There is quite a large shift of manpower from the farm
 

sector to the nonfarm sector in most developing countries. Agriculture also
 

contributes to an expanding market for industries that produce agricultural pro­

duction items. 
 It also stimulates market growth for non-agricultural industry
 

products by gains in productivity that are reflected in lower prices to the con­

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

This section is concerned with the physical resource and commodity basis of
 
recent changes in crop output in the study countries, Such information has a
 
bearing on some very important hypotheses regarding the agricultural development
 

potentials of underdeveloped countries. 
These include hypotheses relating to
 

the existence of cheap sources of output increases as well as ones relating to
 
the availability of adaptable technologies and crops for increasing output in
 

tropical and semi-tropical regions.
 

Data on an annual basis showing the land area associated with each crop
 

used in developing indices of crop production make it possible to indicate the
 
following sources of change in !rop production: (1) Changes in land area;
 

(2) changes in crop pattern as from high to low value crops or vice versa; and
 
(3) changes in crop yields (table 11). 
 Estimates of how much of the changes in
 

output have come from changes in land area 
are based on the assumption that newly
 
cultivated land is of the same quality as 
that already in use. Estimates of the
 
effects of changes in crop patterns upon total crop production, expressed in
 

value aggregates, have been computed on a crop-by-crop basis taking into account
 
changes in land area but assuming no change in crop yields. 
Residual of the
 

total change in value is ascribed to yield increases.
 

Change in Acres of Crops
 

Increases in
acres 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 rapid growth
 

* Prepared by William E. Hendrix.
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Table 1l.--Sources of recent changes in production of field crops, 22 countries if
 

Annual Source of change
Tie : rate of : 

Country s increase 
represented : in crop 
 Crop Crop Crop
: 
 Total
 acres pattern : yield 

Years Percent Percent Percent Percent Percent
 

Israel ........... : 1948-63 9.7 25.8 -2.6 76.8 100.0
 
Sudan............ : 1948-62 
 8.0 30.8 22.2 47.0 100.0
 
Mexico ........... : 1948-60 6.3 
 53.4 -0.1 46.7 100.0
 
Philippines ...... .. 1948-62 
 5.2 76.0 5.4 18.6 100.0
 
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 .........: 1948-61 
 4.5 19.3 -3.5 84.2 100.0
 
Turkey............. 1948-63 
 4.5 70.0 -0.6 30.6 100.0
 
Venezuela ........ : 1953-62 
 4.5 84.6 -18.6 34.0 100.0
 
Thailand ......... : 1948-62 44 42.2 13.5 44.3 100.0
 
Brazil ........... : 1948-62 4.2 84.3 1.5 14.2 100.0
 
Greece ........... : 1948-62 
 3.7 29.6 6.5 63.9 100.0
 

GroUp 11
 

Iran ............. : 1948-63 59.7 26.9
3.6 13.4 100.0
 
India ............. : 1948-62 3.1 59.1 8.0 
 32.9 100.0
 
Poland ............: 1948-63 3.0 -2.3 26.9 75.4 100.0
 
Argentina ........ ; 1948-63 2.8 10.0 18.6 71.4 100.0
 
Chile............: 1948-63 2.8 43.7 26.4 29.9 100.0
 

Japan............ : 1948-63 
 2.8 2.8 20.2 77.0 100.0
 
Spain ............ : 1948-61 2.7 
 7.5 14.8 77.7 100.0
 
Colombia ......... : 1948-62 
 2.6 17.6 -3.2 85.6 100.0
 
Egypt ............ ! 1948-63 2.0 20.7 7.7 71.6 
 100.0
 
Pakistan......... :.1948-63 
 1.8 50.7 14.2 35.1 100.0
 

1/ Data on land area in crops are not available for Costa Rica and Nigeria.

Year-to-year variations in agricultural production in Jordan and Tunisia have
 
been too erratic for statistically reliable results.
 

2/ Annual compound rates for field crops and other crops combined.
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countries, Mexico, Venezuela, Brazil, and Tanganyika. These increases in 
acres
 

of crops are partly accounted for by increases in the production of two or more
 

crops per year on the same land but the larger part probably reflects increases
 

in area under cultivation. However, all of these countries except Mexico still
 

have a large area of unused land of known potential for agricultural production
 

(chapter 4 ). Argentinawith only 10 percent increase from this source, however,
 

suggests that the mere evailability of such land is not by itself a sufficient
 

condition to insure expansion of agriculture along this route.,
 

The land resources for man in present numbers to 
feed himself adequately
 

exist in most of the world's underdeveloped countries. This is especially true
 

in most of Central and South Africa, the Philippines and South America. In the
 

world as a whole only about 30 percent of the land with food producing possibil­

ities is now utilized. Under present conditions, use of much of this land is not
 

economically feasible. Technological advances, however, as well as shifts in the
 

demand for food, may be expected to extend the economic margins of cultivation to
 

include much land that cannot now be economically used. Both yield-increasing and
 

labor-saving innovations help to so extend the margins of cultivation. So do
 

improvements in roads and transport facilities and eradication of disease and
 

insect pests, such as the tsetse fly on which research is now underway.
 

In contrast to these general world possibilities, however, rapid population
 

growth in the densely populated Asian countries has become a source of appre­

hension. Densely populated countries have relied less :pon expanding land 
area
 

to increase production than have African and Latin American countries. However,
 

considerable expansion of land in cultivation has occurred in Taiwan, India,
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Pakistan and even Egypt. 
 In these and other densely populated countries, reor­

ganization of producing units to bring additional land unto use is unlikely to
 

continue to make large contributions to increasing agricultural production.
 

Rather, emphasis in these countries will need to be put on increasing yields.
 

The data presented in table 11 on land area, crop patterns and crop yields
 

as sources of increased output in the study countries do not by themselves indi­

cate extent of the changes that have been made in land area, yields and crop
 

patterns in these countries. This is so because the change in output may have
 

been of a low order of magnitude and therefore have required little change in
 

land area, yields or crop patterns. Generally, however, countries in which land
 

area was 
:he major source of change in output are also countries that have sub­

stantially increased area of land in agricultural production (table 12). Brazil,
 

for example, increased land from 1948-50 to 1961-63 by 55 percent; 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 
in crops by 12 percent during this period. In most cases, increases in
 

acres of crops were accompanied by increases in output per unit of lend, with
 

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

Chanpge in Crop Patterns
 

Crop patterns have rhifted from low to high value crops in about three­

fourths of the countries and from high to lower value crops in about one-fourth.
 

Such shifts have not been very important in accounting for increases in total
 

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

Time span Annual rate of Changes in
 
Country increase in Area of Crop output
crop output t/ per unit YY d
:ereentdcrops opf : Cropd
 

Years Percent Percent Percent Percent
 
Group I
 

Israel ...... :.1948-63 9.7 68.5 116.3 120.4
 
Sudan ....... : 1948-62 8.0 49.9 74.8 50.8
 
Mexico ...... : 1948-60 6.3 49.7 29.0 28.9
 
Philippines g 1948-62 5.2 66.9 12.6 9.8
 
Tanganyika ..3 1948-63 5.2 58.8 16.9 14.4
 

Yugoslavia .,. 1948-63 5.1 6.8 35.5 33,2
 
Taiwan ..... : 1948-61 4.5 11.7 43.8 45.7
 
Turkey ........ 1948-63 4.5 62.0 16.4 16.7
 
Venezuela ... 1953-62 4.5 54.0 6.4 14.1
 
Thailand ... IL948-62 4.4 29.5 31,1 23,8
 

Brazil ...... : 1948-62 4.2 54.6 6.5 5.9
 
Greece ...... z 1948-62 3.7 22.3 43.3 39.3
 

Group 11
 

Iran .......... 1948-63 3.6 38.6 18.8 12.5
 
India ....... : 1948-62 3.1 26.0 14.3 11.5
 
Poland ........ 1948-63 3.0 -0.9 413 30.4 
Argentina ... : 1948-63 2.8 2.7 23.5 18.6 
Chile .. . 1948-63 2.8 14.0 15.7 8.3 

Japan ...... 1948-63 2.8 0.9 31.2 24.7 
Spain ....... : 1948-61 2.7 3.1 36.9 31.0 
Colombia ... . 1948-62 2.6 11.5 48.3 50.2 
Egypt ...... 1948-63 2.0 6.2 22.3 20.1 
Pakistan ....: 1948-63 1.8 13.9 11.9 8.5 

j] Annual compound rates for field crops and other crops combined.
 
2/ Inhudes combined influence of changes in crops and changes in yields.
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Information on the commodity composition of changes in crop production,
 

however, helps to show if countries where particular crops predominate are the
 

ones that have made most rapid increases in production. Such data are prescntes
 

in table 13 for 24 of the study countries arrayed by their annual compound rate
 

of increase in total crop production since 1948.
 

Among the upper hal of the countries in this array, several kinds of crops
 

account for a fifth or more of the total increase3 in value of crop production
 

in o._ or more countries. These include maize in Mexico and Yugoslavia; wheat
 

in Yugoslavia, Turkey and Greece; rice in the Philippines and Taiwan; millet in
 

Sudan; root crops, mainly yams and cassavain Venezuela; sugar cane in the Phil­

ippines; vegetables and fruits in Israel; coffee in Costa Rica and Brazil; and
 

cotton and other fibers in Israel, Sudan, Tanganyika, and Mexico.
 

These same kinds of crops play an important role in the economy of the slow
 

growth countries. To cite some examples, maize is extensively grown in Argentina
 

and Chiie; wheat in Iran, Poland, Argentina, Chile, Spain and Egypt; rice in India;
 

potatoes and 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 measured in value terms are kinds that are grown in both
 

tropical and temperate climatic zones.
 

The crops which account for sizeable increases in agricultural production in
 

rapid growth countries include kinds that are also adapted to and extensively
 

grown in slow growth countries. They include crops grown in both tropical and
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Table 13.--Distribution by crops of changes in cotal crop output, 24 countries arrayed by compound annual ratm
 
of increase in crop production 1/
 

Annual Percent dstribution of the change in value of crop output by kind of crops
 
rate oft
Country z change 
 Other Sorghum Potatoes Other Annual
 
in all Maize Wheat Rice Cereals 4 and ;Pulses 
 . and Root Oiseed
 

t crops 
 - -Millets Yams Crops Cprops
 

Group I Percent 

israel ....... 9,7 -011 4.2 
 1---L6 2.9 -0.2 
 7.1 
 5.6Sudan ....... ; 8.0 0.7 
 0,7 ---- ---- 21-6 72 --- 29.1
Mexico ..... i,3 25.8 9,2 1.2 0.6 --- 6.0 1-3 
 5.6 5.7
Costa Rica .. 5.6 3.2 --- 8.0 ----
 2.4 ----
Philippines 6.8
5.2 9,6 28.8 .... 1.3 3.0 2.6 
 22.0 0.1 
Tangenyika .---- ---- ---- ---- ---- 3,2
 
Yugoslavia .o 5.1 31-8 27,0 ---- 2.9 
 ---- 2.2 12.0 ---- 3.4 1.0
Taiwan ...... ; 4,5 0.7 2.2 47.8 ---- 0.2 1.2 9.-5 0.8 9.0 10.2Turkey ...... 4.5 ---. 2916 0.3 16o0 -0.1 19 7.1 ---- 4.5 3.2Venezuela ooo' 4,5 11-4 -0 2 L4 ---- ---- -2.1 12.8 4.5 16.7 519 

grou2 i 

Thailand ... : 4.4 9.1 ---- 20.1 ---- ---- 1.1 --- 8.8 6.4Brazil . 4.2 13.2 -0-9 18.9 0,2 .--
6.9 

5.8 3.4 5.5 9.8
Greece ....... 3.7 2,4 4712 2.5 2.0 

6.0 
---- 4.6 3.4 ....
Iran ....... 3.6 .... 
 25.7 7,0 4.9 
 ---- 2.9 
 4.9 7.8
India ...... 3.1 4.0 14,0 32,5 0.9 5.4 7,7 
 13.5 10.3
 

Poland 
 .. 30 ---- 12.4 ---- !6.2 ---- -0.5 38.5 ---- 12.7 5.9
Argentina . 2.8 17.3 6.9 0M9 
 1.7 0.7 -0.6 8n5 ---- 8.0 13.3
Chile ...... ' 2.8 14 7 36t5 i 2 10,3 --- 6-9 33.4 ---- ---- -3.2Japan ........ 2.8 
 0.3 0.7 52.5 -3.3 -0.6 3.5 4.0 ---- 1.2 5.0Spain ....... 2.7 0.3 
 0.3 0.1 ---- ---- 0 0.3 ----....
 

Colombia ... 2.6 3.2 2-1 13.0 3,0 ---- -1.1 6.2 ---- 1.6 3.6Nigeria .... 2.6 2.4 ---- 2z4 ---- 12.7 2.5 13.7Egypt ....... 2.0 12z6 13.8 16,0 0,1 2.7 2,8 
9c4 0.2 19.5
 

6,8 9.7 4,8Pakistan .. 1. 8 1.3 4,7 48.5 -0.3 0.2 
 -0.9 .... 21.1 9.5
 

Continued.
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Table 131-istribution by crops of changes in total crop output, 24 countries arrayed by compound annual rate
 
of increase in crop production 1/ (Con't.)
 

Annual Percent distribution of the change in value of crop output by kind of crops
rate of _
 

Country :change" Vegetables Olives, : : Coffee,:
 
in all: and Palms : Nut : Tea Tobacco Rubber: Cottonz Other: other: Total
crops: Fruits: Coconut : Crops: and
cp Fand : Fibers: Crops:
Copra: : Cocoa
 

Percent........
 

Israel ...... 9.7 
 62.1 0.7 ----
 16.1 
 ---- 100.0 
---- ---- 10 

Sudan .... 80 0.3 ---- ---- ---- ---- 40.4
Mexico -,.: 6.3 7.9 
 3.6 ---- 8.7 
 1.5 ---- 22.1 0.8 ---- 100.0Costa Rica 7.: 5.6 
 0.5 ---- ---- 79.1 ---- ----
Philippines .g 5.2 11.3 

--- ---- 1000.0

9.7 ---- 5.7 
 5.3 .... 
 0.6 10000
 

Tanganyika 
 5.2 ---- ---- 146 0.4 ---- 24.8 37.8 ----
 100.0
Yugoslavia .o: 5.1 18.6 ---- 0.4 
 ---- 1.5 
 -0.8 1---
100.0
Taiwan .... 45 10.1 ----
 - 2.3 3.0 
 0.5 1.3 1.2 100.0
Turkey ...... Z 4.5 19.3 4.0 
 2.0 ---- 1,6 ---- 10.6 ---- 100.0Venezuela oo. 4.5 14.1 -1.3 
 -7.2 4.6 ---- 2/8.9 30.5 ---- 100.0
 
Thailand .... : 44 ---- 9.1 ---- 12.4 14.7 2/1.7 9.7 ---- 100.0
Brazil .......: 4.2 
 9.9 0.9 
 &186 019 ---- 6.3 1.4 
 0.1 100.0
Greece ........ 3.7 11.1 5.0 ----
 ---- 13.4 ---- 8.4 ----
 ---- 10010
 
Group II 

Iran ... . 3.6 22.0 0.4 
 0.9 0.8 -0.8 ---- 23.5 ---- ---- 100.0India ........ : 3.1 ----
 0.7 ---- 2.1 12 0.2
Poland .. . .: 3.0 4.8 2.712.1 -------- --- 2.7 -- - 100.0 - - - - - - I00.0 
Argentina ... 2.8 
 38.3 ........ .... 2.5
Chile .. ....... 2.8 1 6 ---- 0.9 100.0
- - -- 0.2 ----.. -- - - --
 - - 00.0 

Japan .... 2.8 28.5 ---- --- 3.0 5,2 ...- 100.0
Spain .z ,.: 
 2.7 61A0 373 0.3 ---
 ---- ---- 0.3 
 ---- ---- 100o0Colombia . 2.6 8.9 --.- 40.7 1.4 ---- 172 0.2 ---- 100.0
Nigeria ...... 2.6 3.5 0.2 07 
 21.8 04 
 6.9 3.7 ---- 1000Egypt ...... 2.0 21.2 95 100.0 
/akisFan... period1 8 shown-in tae 23 
 37 -n-2 
 1.9 ---- 100.0 
I/ For time period shown in tables 11 a.nd 12. 2/1 Includes cutoio eedo
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temperate zones. These facts suggest the hypothesis that the differences
 

between slow growth and rapid growth countries lie less in differences in the
 

kind of crops they can grow than in differences in other factors. The record
 

of substantial progress made in such countries as Sudan, the Philippines,
 

Taiwan, Mexico, and Costa Rica, indicate that among these other factors careful
 

consideration must be given to the role of public action at national, state and
 

local levels in increasing farm production incentives, freeing the energies and
 

powers of decision of farm people, and providing the infrastructuro of facilities
 

and services essential to transforming traditional agriculture. Agressiveness
 

and effectiveness with which cuuntries compete for a share of world markets must
 

also be considered in this context.
 

Crop Yields
 

There is now no better available indicator of changes in resource produc­

tivity, applicable particularly to underdeveloped countries, than changes in
 

yields per unit of land. Crop yields have been steadily increasing since 1948
 

in all of the study countries. Generally, countries above average in rates of
 

increase in value of their total crop production have also had higher than aver­

age rates of increase in their crop yields (tables 12, 14 and 15,. Leaders in
 

yield increases include Israel, Sudan, Mexico, Taiwan, Greece, Yugoslavia,
 

Tanganyika and Thailand. Among the more rapid growth countries, only Brazil,
 

Venezuela and Turkey have failed to achieve substantial yield increases. These
 

countries have brought considerable areas of new land into cultivation, much of
 

which may be of below average quality.
 



Table 14.--Indexes of crop output per unit of land 1/- study countries, 
1948-1963
 
(1957-1959=100'
 

Area and 1948: 19490 1950: 1951: 1952: 1953 
 1954 1955: 1956: 1957 1958' 1959 1960 1961: 
1962 1963
country0 
0 0 
 0 
 0 
 0 0 0
 

Latin America
 
Argentina ....: 90 92 88 
 95 95 97 103 95 95 95 102 
 103 101 107 113 111
Brazil ....... : 101 96 100 
 101 99 98 99 
 98 94 100 99 101 103 107 106 NA
Chile ........ .91 85 74 78 84 91 
 93 96 95 94 107 91 92 99
Colombia 2/ °.: NA NA NA NA NA NA NA NA NA NA 

96 104 
NA NA NA NACosta Rica ./ : NA NA NA NA NA NA NA NA NA NA NA 

NA NA 
NA NA NA NA NAMexico ........ 76 83 80 
 81 81 82 93 
 99 94 101 103 96 108 103 108 104
Venezuela ...
 : 3/ 3/ 3/ 3/ 3/ 88 92 98 98 100 98 103 91 100 101 NA 

Africa
 
Nigeria ...... : NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sudan4/ ..... : 58 66 71 78 98 80 97 104 116 94 103 102 96 131 112 NA
Tanganyika . o: 62 67 70 71 81 71 74 
 98 97 95 102 103 104 104 106
Tunisia 4/ ... 82 169 169 95 147 133 102 108 

105
 
94 94 105 102 88 62 127 125
 

Europe

Greece ... 
 : 64 73 C18 72 69 85 80 
 89 82 104 98 
 98 93 96 104 NA
Poland 4/.....0 80 82 92 79 84 
 86 92 89 99 100 99 101 110 127 111 125
Spain ........ 76 69 74 97 93 77 97 90 91 97 
 98 105 94 100 NA NA
Yugoslavia .. : NA NA 56 84 52 84 
 69 81 68 104 80 116 109 92 97 109
 

Near East &
 
S. Asia
 
Egypt ........ : 94 93 88 84 
 97 87 91 88 
 88 97 99 104 108 93 111 111
India .. : 104 91 
 93 88 88 89 
 97 99 95 99 
 94 106 102 114 112 109
:-an ......... 68 89 96 79 
 88 92 93 90 
 92 99 100 102 98 103 99 107
Israel ...... .* NA 55 
 45 33 59 60 
 75 70 92 106 
 95 99 93 98 125 117
Jordan ....... : 
144 158 116 119 152 81 158 73 139 143 43 114 
 81 109 76 37
Pakistan ..... t 97 100 96 99 95 
 96 99 96 92 102 100 98 102 108 110 108
Turkey ....... : 92 
 79 96 112 114 119 89 99 92 
 103 100 97 103 
 96 101 115
 

Far East
 
Japan ....... : 88 83 84 82 88 
 76 82 101 92 
 96 99 105 109 108 114 ;110
Philippines o=: 90 
 97 97 106 107 108 115 108 102 100 102 98 106 103 
 112 114
Taiwan .... : 65 73 78 77 81 89 
 90 88 94 98 102 101 102 107 NA NA
Thailand ......: 91 90 88 
 92 93 100 84 99 108 98 103 NA
99 118 117 116 


-- Changes are those resulting from combined influence of changes in crop patterns and changes in crop yields.
2/ Due to severe deiiciencies in data on land area,series on yield have not been calculated. 
 3/ Data irnomno1t­or not available. A/ Tn-,,- f-n- A 
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Table 15.--Classification of countries by rates of increase in land area and
 
crop yields, 24 study countries, arrayed by 1948-63 rate of increase in crop
 

Country 


Israel ...... : 
Sudan ..... 
Mexico ....... : 
Philippines .. : 

Tanganyika ...: 
Yugoslavia .o.: 
Taiwan ......... 

Turkey . 

Venezuela ....: 
Thailand ..... : 
Brazil ....... : 
Greece ....... 
Iran ......... : 
India ........ : 
Poland ....... : 
ALgentina .... 
Chile ........ : 
Japan ....... : 
Spain ........ : 
Colombia ..... : 
Egypt ........ 
Pakistan ..... : 

Rate 	of 

increase 

in crops 

per annum 


Percent 


9.7 
8.0 

6.3 

5.2 

5.2 

5.1 

4.5 

4.5 


4.5 

4.4 

4.2 

3.7 


3.6 

3.1 

3.0 

2.8 

2.8 

2.8 

2.7 

2.6 

2.0 

1.8 


production
 

Percentage increase in crop area
 

: 
_ 

Upper half Lower half 
increase in yields : increase in yields 
Upper Lower Upper Lower 
half half half half 

: Percent Percent Percent Percent
 

X 
: 	 X
 

X
 
X
 
X
 

X 
X 

: 	 X
 
X
 

X 
X
 

X
 
: 	 X 

X 
X 

X 
: X 
: X 

X 
X
 

X
 
X 
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The fact that substantial yield increases have been made under a wide
 

variety of conditions, including in tropical as well as in temperate zone area,
 

presages hope for good yield-increasing potentials in most of the world's less
 

developed countries. They warrant further examination of the widely held belief
 

that yield-increasing technologies available today are limiLd mainly to tem­

perate zone countries or that yield increases follow a set stage pattern with
 

take-off dependent on given levels of literacy, per capita income, or other such
 

general factors that are not themselves directly related to yields.
 

Moreover, there is no a priori basis for supposing where opportunities for
 

both exist that increasing yields are preferable to extending land area as a
 

means of increasing agricultural output. Densely populated countries such as
 

Taiwan and India have to rely upon increasing output per unit of land as the
 

principal means of increasing their agricultural output. The most favored coun­

tries for increasing agricultural output are those which can combine large yield
 

increases with large increases in area of crops. Sudan, Mexico and Venezuela are
 

examples of countries that have made substantial increases both in acres of crops
 

and in output per unit of land (table 15).
 

Increasing output by expanding land area, instead of being cost-free however,
 

often requires large new capital investments in roads, railroads, electric power
 

facilities, schools, and other infrastructure features. Whether such capital
 

would be more productive if used to finance the development of yield-increasing
 

technologies and purchase of fertilizers, insecticides and improved seeds is a
 

question warranting careful study even in countries with large land expansion
 

potentials.
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Yield-Increasing Methods
 

It is not possible with available information to indicate quantitatively
 

the resource basis of the observed increases in output per unit of land except
 

in Greece. The most important methods of increasing o-i:put per unit of land
 

have been shifts to irrigation farming and increased uqe of fertilizers, pesti­

cides and improved seeds. Increases in land under irrigation have been parti­

cularly important in accounting for Mexico's gains in output per unit of land,
 

which gains have been heavily concentrated in northwestern part of the country
 

where production of cotton, fruits, and vegetables has become increasingly like
 

much of the farming in Southern California. In Israel, all of the increase in
 

area farmed consists of land brought under irrigation. Similarly, irrigation has
 

played an important role in the gains made by Sudan. Such countries as Sudan and
 

Israel are illustrative of parts of the world where increases in land area under
 

cultivation and increases in yields commonly occur together. In these areas,
 

irrigation often increases output per unit of land by making multiple cropping
 

economically feasible. Moreover, the putting of land under irrigation is commonly
 

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 made for Greece on sources of the increases in crop production
 

between 1950 and 1960 ascribed 8 percent of the increases to increases in land
 

area and 92 percent to changes in output per unit of land (table 16). The bringing
 

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

Factor : Contribution
 

Percent
 
Land 1/....... ...... 7.6
 

Irrigation 2/ ....... :33.1
 

Fertilizers 1/ ........... 17.1
 

Other 4/ ................. 42.2
 

Total .............. 100.0
 

1/ Assuming the average "productivity" of land
 
remained the same.
 
.2/Assuming yield of land irrigated was 3.3
 

times that not irrigated, based on information in
 
C. Evelpidis, "Irrigation in Greece," International
 
Journal of Agrarjq Afars, Oxford University
 
Press, London, January 1963. The land factor in
 
irrigation {as a result of increasing amounts of
 
land under irrigation) was removed in the computa­
tion.
 
3/ Assuming a 33-percent increase in yields for
 

each 60 kilograms of fertilizer used, based on 1959
 
FAO Mission report on Greece.
 
4/ Better seed selection, crop rotation, use of
 

pesticides, etc.
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(33 percent). Increased use of fertilizer accounted for 17 percent of the increases
 

made in the country's crop production. The remaining 42 percent of the country's
 

increase in crop production is ascribed to a combination of technical improvements
 

including better seed selection . crop rotation, use of insecticides and herbicides,
 

and better tillage practices.
 

Yield increases on other than newly irrigated land in most of the study coun­

tries appear to have been achieved by the adoption of simple yield-increasing
 

improvement involving little if any additional cash expenditures. In most countries,
 

increases in uses of fertilizers, pesticides and other purchased inputs have 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 responses for such inputs
 

(see Chapter 8).
 

At early stages in the transformation of their agriculture, there are probably
 

available for farmers in most underceveloped countries very cheap sources of yield
 

increases, the exploitation of which can increase their capacity to finance more
 

costly sources of output increases. These cheaper sources include in some places
 

shifts to row planting of cottons maize, rice, and many crops now grown broadcast;
 

better weed control; improvements in other tillage practices; and increased time­

liness and care in crop harvesting.
 

There is no reason to suppose that the supply of relatively cheap sources of
 

yield increases cannot be appreciably expanded through research directed to this
 

objective. Variety improvements have been one of the cheaper new sour-es of yield
 

increases produced in the United States, Mexico, Japan and some other countries
 

through research., Research directed to developing relatively cheap sources of
 

output increases is still in infancy stage in most of the world's underdeveloped
 

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

Increasingly, the productivity of land for agriculturnl uses is becoming
 

a function of advances in agricu'tural technology and of the increases in
 

capital and skills they require. Scientific and engineering research produc­

ing farm technological advances, however, has been heavily concentrated in a
 

few now economically advanced countries such as the United States, Germany
 

and Japan. Research directed to breaking soil-related impediments to incre-sed
 

output has, therefore, been addressed to the kinds of impediments that have
 

been most important in these countries rather than to kinds limiting agricul­

tural output under soil and climatic conditions existing in many of the world's
 

less developed countries.
 

For this reason, natural resource differences are important at early
 

stages of development. This importance will likely decline as advances are
 

made in available technologies and in supplies of capital and skills needed
 

for their application. But while technology in underdeveloped countries con­

tinues to be rudimentary and capital and skills very limited, differences in
 

their natural resources bases can have large importance in accounting for
 

differences in their agricultural output and short-run growth potentials.
 

It is against this kind of setting, that we turn in this section to con­

sidering differences in natural resource bases of the study countries as factors
 

associated with differences in their agricultural output and productivity.
 

Agricultural Land Area and Expansion Potentials
 

Soil surveys suitable for agricultural planning exist for only a few areas,
 

principally in economically advanced nations. Among the study countries, only
 

in Japan and Israel have soils bcen mapped in enough detail for reasonably
 

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

* Prepared by Steven A. Breth.
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Taiwan, the Philippines, and Tunisia have been mapped in some provinces.
 

Soils in parts of Venezuela, Colombia, Chile, Brazil, and Nigeria have been
 

surveyed in a manner "useful for broad agricultural interpretations at the
 

province level." 2/ For the other study countries knowledge of their soil
 

resources is extremely Scanty.
 

Recognizing these limitations in knowledge of soils and their potentials,
 

World Soil Maps have been used for rating the study countries according to
 

their agricultural land expansion potentials (table 17). 
 These maps delineate
 

broad soil groups on a country-by-country basis for 23 of the study countries.
 

Estimates of the amount of potentially arable land in each couittry are
 

based on the world average potential for each soil group as shown in table 18
 

and on the further assumption in the case of alluvial soils that 50 to 80
 

percent are potentially arable (figure 9). Such esLimates obviously do not
 

take account of inter-country differences in the soil groups. Neither do they
 

take account of the cost of bringing new lands into arable farm uses or of
 

their productivity relative to such costs. Particularly crucial, they do not
 

take account of moisture limitations. At best, therefore, such estimates must
 

be taken as long-run expansion potentials whose economic feasibility will turn
 

upon growth in needs for food, initial costs of bringing such lands into use,
 

technological advances influencing their productivity, and even prospects of
 

increasing output on land now in use.
 

Subject to these limitations in the estimates made, potentials for expan­

sion of the arable land area in terms of area alone are relatively large in
 

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

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

Year Arable Index of crop pro­

: unless land : Total land duction per unit
 
Country otherwise " expansion now in of arable land
noted / : potentials arable uses average for all
 

ocountries
otd po l = 100
 

Rating.9/ Percent Percent
 

Group 1
 

Brazil ....... : 1957 i 2 25.2
 
Sudan ........ 1954 I 3 ----

Tanganyika ... 1960 I 10 ----

Colombia . 1960 I 4 22.2
 
Venezuela . 1960 I 3 6.6
 
Argentina ....: 1957 I 11 10.5
 
Iran ..... 1960 II 10 29.9
 

GrouR 2
 

Egypt ........ : 1961 III 3 389.8
 
Thailand ..... : 1960 111 20 70.8
 
Chile .........: 1956 III 8 44.9
 
Mexico ....... : 1950 III 10 11.7
 

Group 3
 

Japan ........ 1960 IV 16 306.8
 
Philippines ..: 1961 IV 23 82.1
 
Taiwan ....... * 1960 IV 22 411.8
 
Tunisia ...... : 1957 IV 38 23.6
 
Poland ........ 1961 IV 53
 

India ......... 1 1958 IV 49 47.1
 
Israel ......... 1961 IV 20 81.5
 
Yugoslavia ° 1960 IV 32 70.2
 
Greece ........ : 1960 IV 28 56.6
 
Turkey ........: 1961 IV 32 33.9
 

1/ Most recent year land-use figures available.
 
./ The ratings I, II, III and IV are used to mean increases in land expansion
 

over area now in use of more than 150 percent, 75-149 percent, 25-74 percent,
 
and under 25 percent, respectively.
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Table 18.--Estimated potentially arable land in the world 

: Proportion : Area
 
: of soil potentially
 

Soil groups group arable
 
potentially : by soil
 
arable groups
 

g Percent Mil. acres
 

1. Prairie soils, degraded chernozems ...... :.80.0 242
 

2. Chernozems and reddish chestnut .......... 70.0 660
 

3. 	Dark gray and black soils of subtropics
 
and tropics............................ 50.0 618
 

4. Chestnut, brown, and reddish brown ...... . 30.0 892
 

5. Sierozems, desert ............. 	 .5 34
 

6. Podzols and weaklyppodzolized .......... 10.0 320
 

7. Gray-brown podzolic ........ 	 65.0 972
 

8. Latosols, red-yellow podzolics .......... : 35.01 2,780
 

9. Red-yellow mediterranean 	 •..... 41
15.0 


10. Soils of mountains ...................... .5 30
 

11. Tundra ........................ .0 	 0
 

Source: Adapted from Kellogg, Charles E., "Potentials for Food Produc­
tion," Yearbook of Agriculture, 1964, U.S. Department of Agriculture. Wash­
ington, D. C.
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consideration of immediate economic feasibility, these countries could expand
 

their arable land area by 75 percent or more. Economic feasibility of such
 

expansion under present conditions, however, is probably very low in Iran and
 

Sudan because of moisture limitations. Both of these countries have sizeable
 

areas where with sufficient water the soils would be productive. Some of the
 

land with a potential for arable land uses will require modern machinery and
 

relatively large amounts of fertilizers as well as drainage and irrigation
 

before they can be made highly productive.
 

Potentials for expanding arable land area are 
lowest In the Philippines,
 

Japan, Taiwan, Tunisia, Poland, India. Israelo Yugoslavia, Greece and Turkey.
 

The expansion potential in these countries is believed to be under 25 percent.
 

Since 1948, Turkey has probably plowed up much of its land that should have
 

been left in grazing land uses. Japan, Taiwan, India, Israel, and Poland are
 

very densely populated countries, with this difficulty greatly alleviated In
 

Japan and Israel by their industrial development.
 

Arable land expansion potentials estimates as indicated above vnd subject
 

to the indicated economic limitations range from 25 to 75 percent in Chile,
 

Mexico, Thailand and Egypt. This estimate for Egypt, however, is of little
 

meaning because of water limitations.
 

It is significant that expansion in 
area of crops has been an important
 

source of crop output increases mainly in those countries having a large land
 

expansion potential (table 11). 
 Care must be taken, however, not to mistake
 

land expansion potential for agriculturel output expansion potentials. 
 For
 

example, Japan had a value of agricultural output in 1960 of $961 per hectare
 

of arable land compared with only $91 for India and $78 for Argentina. These
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comparisons indicate much more fully than do land expansion potentials what
 

is the magnitude of the agricultural output expansion potentials in the world's
 

less developed countries when and if the need for such expansion arises and
 

modern scientific and organizing principles are applied to this end.
 

Differences in Quality of Soil Resources
 

The worth of any country's soils for agricultural uses can vary greatly
 

depending upon its fund of technological knowledge, conditions affecting sup­

plies and prices of other production factors, and conditions affecting the
 

demand for its agricultural products. In terms of their physical productivity
 

when first plowed or while technology is still in a rudimentary stage of dev­

elopment, the world major soils have been classified as follows:
 

Most favorable: 	 Prairie soils; degraded chernozems; chernozems;
 

reddish chestnut soils; gray-brown podzolic soils;
 

alluvial soils.
 

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

subtropics; sierozem soils; desert soils;
 

chestnut soils; brown soils; and reddish-brown
 

soils.
 

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

red-yellow mediterranean soils; podzols.
 

The "most favorable" category includes the best soils found in temperate
 

areas and alluvial soils in both temperate and tropical climatic zones. '"od­

erately favorable" includes mediocre soils of temperate climates and some of
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the better soils of the tropics° "Fairly favorable" includes the least respon­

sive of tropical and temperate climate soils. Rating of the study countries
 

on the basis of soil quality have been made, using the numbers 1, 2, and 3 to
 

represent major quality groups.
 

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 755
 

percent in the most favorable and moderately favorable categories combined are
 

rated "2". Other countries are rated "3". 

It is not surprising that countries having the highest ratings rank lowest
 

in their arable land expansion potentials (tables 19 and 20). Argentina is a
 

notable exception.
 

In a developing world, knowledge of how to make a given soil productive,
 

and capital to invest in land development activities are crucial factors
 

affecting its productivity. In some cases drainage makes f,rmerly unusable
 

soils highly productive. Deep plowing may turn previously unworkable clay
 

soils into high yielding land. But usually high productivity results from a
 

combinaticn of techniques and inputs. The cultivation system has to be modified
 

to overcome the limitations and enhance the potentials of a given soil and the
 

environment i.n which it is found. Plant varieties and fertilizers can be
 

adapted to best suit the peculiarities of a soil type.
 

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

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

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

Country 
an 2/ 

group : 

Group I
 

Greece ............. 

Egypt .......... .
 
Yugoslavia ........ 


Taiwan ............ : 

Poland ............. 

Argentina .......... 

Turkey ............ 


Group 2
 

Mexico .. .. 

Tunisia ........... t 

India .............. 

Israel ......... 00.: 


Sudan .............: 

Iran 0..0.........0 : 

Chile ............... 


GroU2 3
 

Japan .............. : 


Thailand ....... ... : 


Venezuela .... 

Tanganyika .,........ : 

Philipnines ........ :

Brazil .......... -..
.: 

Colombia ........... : 


"Quality" of : Potential for
 
potentially 3/ : expansion of
 
arable land - arable land
 

Plating Rating 

3
 
1 2
 
.6 
 3
 

1 3
 
1 3
 
1 1
 
1 3
 

2 2
 
2 3
 
2 3
 
2 3
 
2 1
 
2 1
 
2 2
 

2 2
 
3 2
 
3 1
 
3 1
 
3 3
3 1
 
3 1
 

2/ Ratings of I, 2, and 3 are used to indicate most favorable)
 
moderately favorable and least favorable, respectively.
 
2/ Groupings are based on quality of potentially arable land.
 
3/ From standpoint of adaptation to productive crop cultu.re with
 

current world knowledge of agricultural techniques.
 

http:cultu.re


Table 20.--Ratings of quality and quantity of soil resources 
in representative countries
 

:Expansion Soil
 
Country Exain Soil 
 Reasons
*rating quality
 

Yugoslavia ...: 3 1 	 Expansion: Yugoslavia's current arable 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 production or suit­
able only for sparse grazing. Many unsuitable soils cur­

* 
 rently are being used and erosion is resulting. Qualitv: Of
 
: 	 soils potentially arable under good so! management practices,

* 
 Yugoslavia has a high proptrtion of ve- productive types.
 

black, loamy chernozem soils, fertile brown forest soils,

moderately leached gray-brown podzolics and drained alluvial
 
soil: make up the bulk of the country's arable soils.
 

Tunisia ..... 2 	 Expansion: As an arid country, water is the foremost limit on
 
* 	 expansion of arable lani. With water, much of Tunisia would 


be arable. However, even if all of Tunisia's kno~-vn water
 
* 
 resources are exploited, only a small 	addition will be made
* to currently arable land. Qualit - Soil of oases make up an
 
: important part of the country's arable lando 
 Centuries of
 

manure and water have made these 63ils highly productive.

Alluvial sotls and the deeper desert soils are moderately

productive in northern Tunisia where rainfall is highest.
 

Colombia ..... 1 3 	 Expansion: Current arable land in Colombia is under 10 per­
* 	 cent. Perhaps one-fifth of the country is potentially arable.
 

So, although agricultural production is undesirable on over
 
half of the land (primarily because of steep, shallow mountain
 
soils) a substantial opportuiity for expansion remains,
 
Quality: Most of Colombia's potentially arable soils are
 
latosols. These soils have rarely supported a highly produc­

* 	 tive agriculture.
 

Continued.
 

c 



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

Expansion Soil 	 R
Country rating quality 
 Reasons
 

Thailand...... : 
 2 3 Expansion: About one-fifth of Thailand is currently arable
: 
 land. 
 About one-third of the country's land seems potentially
* 
 arable. Quality: Alluvial soils and latosols each consti­: 
 tute somewhat less than 50 percent of Thailand's potentially

arable soils. The bulk of the difference is dark tropical

clays. Thailand's alluvial soils are highly productive with
 
irrigation, fertilizer, and drainage. 
Sandy ferruginous

latosols are very infertile but can be used for wet rice.
: 
 The dark tropical clays 	are productive but become very sticky


: 
 when wet and extremely hard when dry.
 
Egypt ........ 2 
 Expansion: Egypt currently uses only three percent of its
* 
 land area for agricultural production. Virtually all of this
 

is arable land. Compared to current use, large amounts of
: 	 good soil remain unexploited. Water is the main limiting

factor. Estimates of potential arable land must be based on
 
assessment of water resources. 
With large water reserves
 
under the desert that perhaps an additional two percent of
 
total land area can be brought into production. Quality:
* 
 Nearly all Egypt's arable lsnd is fertile alluvial soil
* 
 irrigated from the Nile.
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of the world. Most underdeveloped countries and certainly the more impoverished
 

ones are in tropical regions.
 

In their natural state, tropical soils can support tremendous quantities
 

of vegetab.e matter per hectare. However, this is not because of any excra­

ordinary reserve of fertility. Plants of a tropical forest thrive on the heat
 

and humidity, but the soil has only a thin layer of humus. Organic matter
 

decomposes rapidly under tropical conditions, hence, new plants are nourished
 

by recently fallen plants, When forests are cleared, the humus layer may com­

pletely disappear because of lack of new organic matter.
 

High temperatures and rainfall encourage loss of soil nutrients from the
 

root zone. Since the 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., 5/ Laterization becomes more acute as the dry season length­

ens, hence, it is progressively more common as one goes from the equator towards
 

large desert regions0 6/
 

Aside from intense leaching, tropical rainfall causes severe erosion, as
 

much because of its distribution as because of its quantity. Tropical rain
 

tends to come in cloudbursts with rain falling for 20 to 40 minutes at the rate
 

of 3 inches per hour.
 

5/ Pierre Gourou, The Tropical World, London, 1963, p. 21. 
6/ According to USDA Soil Scientists, laterite may not be quite the hazard 

some have pictured it..... The cultivators of Kerala State in India somehow 
learned how to handle these soils over a thousand years ago. They learned how 
to grow food crops in mixed cultures without plowing. 
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Tropical climate imposes another obstacle not directly related to the
 

soil, but important when agricultural systems to overcome the shortcomings of
 

tropical soil are considered. In tropical areas as one moves toward desert
 

regions rainfall becomes progressively more erratic and the rainy season changes
 

from year to year. More important, the distribution pattern is less predictable
 

so as to complicate soil management problems. The first rains may be followed
 

by a severe dry period. Or, most of the season's rain may fall at the beginning
 

of the wet season, or alternatively at the end.
 

Shifting agriculture has been primitive man's approach to the vagaries of
 

tropical soil and climate. He disturbs the balance between vegetation and soil
 

as little as possible by carving only small patches out of the forest and by
 

incomplete clearing. He interplants a variety of crops to provide foliage pro­

tection through the growing season and to hedge against weather, Fertility
 

under shifting cultivation,, nonetheless, declines rapidly and after about three
 

seasons, the land is left fallow for ten or twenty years to regain its fertility.
 

Shifting cultivation has proven successful as a means of sheer survival
 

for hundreds of generations However, it is successful only in keeping man one
 

step ahead of complete disaster. As population increases, farmers are shorten­

ing the fallow periods at the cost of declining yields and more erosion. The
 

system is incapable of supporting dense populations.
 

Highly productive agriculture, however, has been developed on some tropical
 

soils. This has been most often associated with tree and other perennial crops,
 

such as coffee, rubber, vil palm, bananas, and cocoa. Tree crops minimize soil
 

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

Annual rate "" "Quality" Par capita : Annual corn­
of change : Potential for : of : pound rate 

Country i r : arable land gross domes- of change
inexpansion 
 2 arable tic product, in area of
 
output I/ 
 land 3/ 1960 4/ ; field cro 

Percent Rating Rating 2/ U.S. dollars Percent
 

Israel ...... : 9.7 4 2 905 3.8 
Sudan ....... : 8.0 1 2 66 2.9 
Mexico ...... : 6.3 3 2 321 3.4 
Philippines .: 5.2 4 3 113 3.7 
Tanganyika .. : 5.2 1 3 57 3.1 

Yugoslavia oo: 5.1 4 1 179 0.4 
Taiwan ...... : 4.5 4 1 97 0.9 
Turkey ...... : 4.5 4 1 254 3.3 
Venezuela ... : 4.5 1 3 650 4,9 
Thailand ....g 404 3 3 84 1.9 

Brazil ...... 4.2 1 3 145 3.2
 
Greece . 3.7 4 1 297 1.5
 
Iran ........ : 3.6 2 2 130 2.2
 
India ......... 3.1 4 2 70 1.7
 
Poland . 3.0 4 1 538 -0.1
 

Argentina .0o: 2.8 1 1 465 0.2 
Chile . 2.8 3 2 405 2.3 
Japan ....... : 2.8 4 2 337 0.1 
Colombia .... : 2,,6 1 3 248 0.8 
Egypt ....... : 2.0 3 1 155 0.4 
Tunisia .... : 1.6 4 2 145 NA 

1/ From Chapter 3, "Sources of Change in Crop Output."
 
2/ Ratings are those shown in table 17.
 
3/ From the standpoint of adoption to productive crop culture with current world
 

knowledge of agricultural techniques. Data are from table 19.
 
4/ See Chapter 9.
 

Prevkcuo T~I i,,nk
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There is, however, some indication that rapid increases in crop production
 

tended to occur in countries which expanded their cultivated acreage substan­

tially (table 11).
 

Recent agricultural development patterns in the study countries indicate
 

the possibility of rapid increases in output even in countries with meager land
 

resources. 
An abundance of land resources does not by itself insure development.
 

Development depends upon what is done with 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 arrangements, and other n;titutional factors
 

Climate
 

There are several other ways than those discussed above in which climate
 

influences agricultural development and in pprticular f.he inter-regional trans­

fer of agricultural techiniques
 

Tropical climates favor insect multiplication. 9/ Fairly constant temper­

atures and high humidity throughout the year make insect control far more serious
 

than in temperate climates where low winter temperatures help keep insects in
 

check. Likewise, warm humid climates encourage the multiplication of micro­

organisms. Perishability is a very severe problem in the tropics and is one of
 

the major hindrances to the development of commercial horticulture and animal
 

reproduction. The one advantage of tropical climate lies in the possibility of
 

multiple cropping where water is available.
 

9/ Pierre Gourou, The Tropical World, New York, 1962, pp. 94-95.
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Water Resources
 

A high annual rainfall does not by itself insure favorable moisture condi­

tions for agriculture. In the tropics, rainfall is erratic and often highly
 

unfavorable. The seasonal distribution of rainfall is often very unfavorable.
 

Irrigation has long been the basis of agricultural development in arid
 

regions. In many other countries it is used to compensate for poorly distri­

buted rain during the growing season.
 

In spite of the importance of irrigation, little 16 known about the avail­
ability of water in most countries. _W/ In fact, knowledge of the amount of
 

currently irrigated land is quite imprecise. What passes for irrigation in
 

one country is not treated as irrigation in others. For example, in some coun­

tries rain-fed rice paddies and cropland watered by annual floods are considered
 

as irrigated. For any given level of irrigation, it is also difficult to obtain
 

satisfactory statistics, especially in a country where some farmers use wells
 

and some streams and where the amount of water used differs greatly from farm
 

to farm.
 

Indication of importance of irrigation in various countries is provided
 

by data shown for around 1955 in table 22 and for 1960 in table 23. Because of
 

changes in definition of irrigated land, however, data for the two time periods,
 

ere not highly comparable.
 

10/ L. Garnier, "Irrigation and Water Use," of Proc on Agri­
culture of the United Nations Conference on the Application of Science and Tech­
nology for the Benefit of the Less Developed Areas, Washington, 1963, p. 133.
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Table 22.--Irrigated land in stud, countries, circa 1955
 

Area Ratio of
 
: irrigated irrigated

Co:ny/ : to cultivated
 

circa 1955 land
 

1,000 Acres Percent
 

Israel ........... 110 11.2
 
Sudan ............ 1,523 20.7
 
Mexico ........... : 5,330 9.2
 
Philippines ...... ! 1,450 14.8
 
Tanganyika ....... : ......
 

Yugoslavia .... 153 0.8
 
Taiwan ... ........ 1,337 61.8
 
Turkey ".......-217 0.6
 
Venezuela ........2 77 1.0
 
Thailand ........... 2,184 16.3
 

Brazil ............. 346 0.1
 
Greece ........... : 474 5.9
 
Yran . 5,000 --

India ............ i 59,057 19.9
 
Argentina ........ : 2,500 3.3
 

Chile .............. 3,212 20.4
 
Japan ....... 9,430
, 75.6
 
Spain . 863 3.8
 
Colombia ....... 208 3,5
 
Egypt ....I....... 7,000 100.0
 

Pakistan . 21,310 47,4
 
Tunisia ..........:: 124 1.3
 
Jordan ........... 72 --­

1/ Land raising two irrigated crops per year counted twice.
 
Source: International Commission on Irrigated dnd Drainage,
 

Irrigation in the World, New Delhi, 1955.
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Table 23.--Irrigated land in study countries, 1960
 

: atio Planned : Estimated 
Irrigated of increases : irrigated 

Country : Year 

•"" 

land 

V 

: irrigated 
to 

cultivated 

: 

. irrigatedland 

potential as 
percent of 
c e°cultivated 

andland land 

Thous. acres Percent Thous. acres Percent
 

Israel ..... : 1960 334 31.1 --- 54.0 
Sudan ...... : 1963 2,000 --- 200 ---
Mexico .... : 1964 10,600 --- 3,000 
Costa Rica .: (recent) 37 5.3 ...... 
Yugoslavia .: 1960 297 1.4 --- 35.9 

Venezuela .o: 1963 642 5.0 ......
 
Brazil ....... 1963 865 1.8
 
Greece ..... z 1960 899 10.3 --- 32.3
 
India ...... : 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 ---

Japan ....: 1960 8,500 57.0 ......
 
Spain ...... 1960 4,524 8.6 21.2
 
Colombia ...: 1963 544 4.3
 

Egypt ........ (recent) 7,000 100 2/2,000
 
Pakistan ... : 1963 27,400 37.7 ......
 

Tunisia .... 1962 151 --- 3/
 

1/ Land with irrigated crops. Multi-cropped land counted only once.
 
2/ From Nile only.
 
3/ Maximum potential estimated at 740,000 acres.
 
Source: "Water Has a Key Role," by Elco Greenshields, Farmer's World,
 

The 1964 Yearbook of Agriculture, Washington, D. C. 1964.
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In Egypt, virtually all cultivated land is irrigated. Lacking significant
 

rainfall, Egypt has no alternative. Irrigated land is a small proportion of
 

cultivated land in other arid countries because they get enough rain in at least
 

part of the year to raise crops. Furthermore, few arid countries have a potential
 

source of irrigation that approaches the Nile, Often, arid countries find the
 

mot efficient use of meager water resourcep is to save the water for livestock
 

and let the livestock graze the vegetation that grows during the rainy season.
 

This is in addition to raising crops during the rainy season.
 

The importance of irrigation in a country's agriculture has little relation
 

to climate. Egypt would be essentially uninhabitable without irrigation, but as
 

already noted, other arid countries are able to provide food and fiber without
 

irrigation., In fact, irrigation tends to be most important in countries with
 

moist climates where, presumably, rainfall is adequate for most crops, Rice grow­

ing is common to most countries where irrigation is important. Much rice is grown
 

in rain-fed paddies which is usually classified as irrigation. Higher yields
 

result when water control is more precise as where it is transferred from a natural
 

source to agricultural land.
 

Table 23 provides an indication of maximum potential for irrigation in a few
 

of the study countries. Signi icantly, countries which have some idea of their
 

water resources are the most developed. Few underdeveloped countries have con­

ducted surveys which would provide an indication of their irrigation potential.
 

Furthermore, few countries have begun to approach utilization of all their avail­

able water resources. One exception is Israel. By 1970, Israel may be using
 

essentially all its available water.
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Chapter 5°--LAND TENURE AND SIZE OF HOLDINGS*
 

Land is exceedingly important in the agriculture of underdeveloped coun­

tries. So also are the relationships among people which determine their rights
 

concerning its occupancy and use. For in societies where alternatives are very
 

limited, land is vital. Power to control its use is power to control also the
 

very lives of the people who must use it. It is no mere coincidence, therefore,
 

that during most of recorded history land tenure systems have been intimately
 

linked to political power structures and the drawing of social class lines.
 

More fully than does any other institution in most of the world's predomi­

nantly agrarian countries, the land tenure system defines social class relations;
 

controls or limits the power of choice and action of individuals and families;
 

is the chief means of rationing economic opportunity; and determines the extent
 

to which general economic incentives become meaningful to the farm people upon
 

whose industry, thrift, and investment (or risk-bearing) the agricultural
 

progress of these countries heavily depends. Ili
 

This overriding importance of tenure relations for the agricultural develop­

ment of underdeveloped countries has probably been obscured in the winds of many
 

people by their observations of recent agricultural progress in the United States
 

under each of several kinds of tenure. The United States, however, is an econom­

ically advanced country. In the course of its development, land--once the main
 

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

* Prepared by Jiryis S. Oweis 

11/ For a fuller as well as for one of the most rigorous and penetrating analyses 
of the interrelations between land tenure and social and political power structures 
now extant, see Kenneth H. Parsons, "Agrarian Reform Policy as a Field of Research", 
Agrarian Reform and Economic Growth in Developing Countries, Farm Economic Division,
 
Economic Research Service, U.S. Department of Agriculture, Washington, D.C.,
 
March 1962.
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With this decline, there nave come significant changes in the role of land in the
 

nation's social and political life. Increasingly, the relationship between
 

tenants and their landlords has become one between businessmen who are near
 

equals in their economic power and positions of 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
 

reasonably commensurate with their contributions to output; and helped to insure
 

to tenants price incentives fully reflecting prices as expressed in general
 

markets.
 

There are many variations in land tenure pattsrns Loth among and within #he
 

study countries. In some countries, the dominant ter,'.- system is one of near
 

unlimited private ownership of land with owners free to use, rent out, or sell
 

their land very much as they please. In a few countries, land is held mainly
 

under communal ownership with individual users having no alienable rights and
 

only limited use rights of a long term nature. In still other cases, lands
 

m.aership is vested in the State. Among countries permitting pr* ,ate ownership
 

of land, some have a wide distribution of ow'arship and others have large
 

concentrations of land ownership.
 

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, using the general tenure categories of "owner-operated", "fixed
 

rent", "crop share rente ", and "other foxms of tenure" (tables 24 and 25).
 

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, however, ownership is
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Table 24.--Distribution of number of holdings by tenure, study countries
 

* Percent distribution of number of holdings: Annual compound
Country tenure (excluding mixed holdins) Aeual chpnCountry Year,- I .. rate of change


Ren dwner Other forms" in total crop
 

Cwr te'TFxed, Crop co 
operatednSrent - sha.:e.rop I of tenure output 1948-63 

:-------------------- Percent------------------------------------
Israel ....... 1950 42 4 1 5 53 9.7 

Mexico ...... :1950 68 2 1 3 29 6.3 

Costa Rica ..:1950 9i 2 2 5 4 5.6 

Philippines .:1948 58 1 29 2/42 -- 5.2 

Taiwan ...... :1962 65 .. .. 14 3/21 4.5 

Venezuela ...-1950 42 15 6 21 37 4.5 

Thailand ....:1950 83 .. .. 17 1 4.4 

Brazil ...... :1950 .. .. 9 10 4.2 

Greece ...... ,.1950 96 2 1 3 1 3.7 

Iran ......... 1960 34 12 44 56 10 3.6 

Chile .. :1955 2°8 

Japan ....... :1950 92 .. .. 7 1 2.8 

.1960 75 .. .. 3 22 

- Total 


Argentina ...!1952 41 .. .. 23 36 2.8 

Egypt .......:1950 76 .. .. 24 -- 2.0 

Pakistan .... :1960 54 .. .. 17 29 1.8 

Jordan ...... :1953 95 .. .. 5 -- 1.9 

I/ Part of it operated by manager.
 
2/ Fixed rent and crop share do not add up to the total because of other ways
 

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

Percent of holdin areab tenure :Annual compound 

Country 
ouryRented 
:Year: Owner- Fix..:td 

:operated.- rent 
: Crop 
: share 

: 
TotaloTtl 

:Other forms~rate of change 
of tenure : in total crop 

*Outut -6otut1943-63 

* Percent Percent Percent Percent 

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 

ThaLland ..o 1950 90 NA NA 10 -- 4.4 

Brazil ....:1950 89 NA NA Ii -- 4.2 

Greece .... 89 2 4
,-195G 5 7 3.7 

Iran ....... 1960 26 7 55 62 4. 3.6 

Chile ..... 1955 70 NA NA 23 7 2.8 

Japan ..... :1960 82 NA NA 1 17 2.8 

Colombia ..:1960 75 NA NA 9 16 2.6 

Egypt ... :-1950 69 NA NA 31 -- 2.0 

Pakistan ..:1960 47 NA NA 24 29 1.8 

1/ Data not available -or Sudan, Mexcico, Philippines, Yugoslavia, Taiwan,
 
Turkey, India, Poland, Argentinn, Spain, Nigeria, Tunisia and Jordan.
 

NA-Not available.
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limited with respect to size of land holdings and alienatien rights. Also. 

owners can be but "tenants of the king" paying as tax;es an exorbitant share of 

their output. Similarly for the other tenure classes. Tenants can have rights 

of use closely approximating those held by owmers, or they may be little more 

than serfs, highly subjeCt to the will of their landlords whether of avarice 

or of generous noblesse, Historica!!> the latter condition has been most extreme in 

countries with large concentrations of landonership, as where sometimes a single 

landowmer owns the lands occupied and used by literally hundreds of villages. 

In such extreme form, the landlord has a monopoly of land resources and near 

absolute power over the lives oZ his tenants. 

The difficulty of establishing a definitive statistical relationship 

between tenure patterns and recent agricultural progress in the study countries 

is further complicated by hetrogeneity of these countries with respect to 

other important variables also influencing output. The importance of lifting 

the hopes and freeing the minds i_ energies of people as conditions of agricul­

tural progress, ho.ever, dictates tenure systems which provide a maximml of scope 

and incentives for individual initiatineo Owner-operatorship with tenurial 

right comparable to those of fee-simple owners provides a close approximation 

to this ideal. It can, however. be provided under tenancy contracts where 

interests of tenants are well protected by competition or law. 

Among the study countries, most of those where a large percentage of the
 

landholders are owner-operators are average or above in their level and rate of
 

increase in agricultural output. These include Costa Rica, Japan, Thailand,
 

ureece and Mexico, all with two-thirds or more of their landholders classified
 

as owner-operatorso Exceptions include Jordan and Egypt.
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In Egypt, the large density of population relative to arable land has been 

of overriding importance. Even there, however, recent land tenure reforms 

increasing tenurial rights of cultivators may have had a salutary effect upon 

agricultural production only to have been obscured by increasing pressure of 

population on land. 

In Jordan, there appears to have been a discrepancy bet,:een the legal and 

economic concept of owners because of the reallotment of l.and every few years 

under that country's MIusha tenure system. 

Iran, Argentina, Israel, and Pakistan have relatively high percentages of 

tenancy. in Israel, reni:ed land is mostly state owned. Initially, it was 

rented to immigrants and others on short leases of 5 years' duration pending
 

the granting of leases with heritable rights. 

Land tenure reform in Iran, which has a high percentage of tenancy under 

near feudal-type conditions, has been officially recognized by Iranian leaders
 

as one of the major requirements for its entry into the ranks of rapidly devel­

oping nations.
 

Statistics on distribution of holdings by tenure are not available for
 

Nigeria and Tanganika. It is known, however, that innumerable systems of land 

tenure exist in these countries. 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, as by
 

clearing. The labor investment right applies especially to planted tree crops.
 



- 97 -


Economic trees growing wild usually belong to the community as a whole and
 

their fruit to whomever is willing to climb the tree to harvest it.
 

Individuals have the right to use land but not the right to sell the land
 

or appurtenances to land which they have developed.. Generally these restric­

tions on alienation limit incentives to invest in land improvements and limit
 

mobility.
 

Data comparing farms by tenure within countries are available for a few
 

of the study countries, mainly Iran, the Philippines, and India. In Iran in
 

1960, crop yields per hectare were generally higher on land rented on a fixed
 

rent basis than on owner-operated units and they were higher on owner-operated
 

units than on land rented for a share of the product (table 26).
 

In the Philippines, total farm receipts in 1954-55 per hectare were about
 

60 percent more on tenant farma than on owner-operated farms (table 27).
 

It is significant, however, that value of land per hectare is much larger 

on tenant farms than on owner-operated farms, suggesting that tenant-operated 

land was generally more fertile (table 28). In value of output per 100 pesos 

value of land, owner and part-owner farms compare favorably with tenant farms. 

The mnin crop on tenant farms was paddy which needs labour-intensive operations. 

The fact that tenants have a larger proportion of low-land paddy also indicates 

more double-cropping on tenant farms. On the other hand, land in coconut plan­

tations, pastures and meadows, is more often worked by owners (table 29). 

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

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

West Godavari district of Andhra Predesh, the intensity of cropping is 
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Table 26.--Iran: Yield per hectare of harvested area
 

by types of tenure, 1960 (KgsJHa.)
 

,On lands rented - n ands on lands rented 
from others "or owned t from others 

Crop a share of : by : based on fixed 

* produce :holders: rent 

1. Wheat total ....... 735 883 931
 

(a) Irrigated 
(i) inter ... 1169 1321 1336
 
(ii) Spring .... 713 1017 1029
 

(b) Unirrigated
 
(i) Winter .. 521 612 813 

(ii) Spring ... 336 462 240 

2. Barley total ....... 680 798 1244
 

(a) Irrigated
 
(i) Winter .... 1155 1264 1660 
(ii) Spring ... 802 974 1943
 

(b) IJUnirrigated 
(i) Winter ... 687 729 1156
 

(i) Spring .... 326 409 339
 

3. Rice .............. 2164 2325 2281
 

4. Legumes
 
(a) Irrigated o... 507 786 2158 
(b) Unirrigated ... 363 513 1051 

5. Cotton
 
(a)Irrigated ...... 1007 1302 1744 

(b) Unirrigated ... 1002 1095 920 

Source: Firnt National Census of Agriculture, Iran (Oct. 1960) National
 

Summary Report, Dept. of Public Statistics.
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Table 27.--Value of farm production by types of tenure in the Philippines,
 
1954-55 1/
 

Per Farm Household Per Hectare of
 

Ouner Part- : Tenant 
 Owner Part- Tenant
Item 

farms owner : farms farms oiner farms 

------------- Pesos --------------------­

1. 	Crops sold ..... 374 356 206 129.0 118.7 85.8
 

2o 	 Value of crops to
 
landlord ........... 293 426 --- 97.7 1.77.5
 

3. 	Livestock and
 
products sold . 87 55 38 30.0 21.7 15.8
 

4. 	Value of crops and'
 
3
livestock used at 


home ........ 299 310 285 103.1 103.3 118.8
 

5. 	Value of shares
 

for services , 95 146 178 32.8 48.7 74.2
 

6. 	Total............ : 855 1170 1133 294.8 390.0 472.1
 

I/ The average size of farm by tenure types was under (op. cit. p. 23). 
Hectares Hectares 

1. 	Owner-operated 2.9 3. Tenant-operated 2.4
 
2. 	Part-ouner operated 3.0 4. All Farms 2.6
 

Source- "Farm Management, Land Use and Tenancy in the Philippines",
 
Central Experiment Station Bulletin No. 1, University of Phillipines,
 
August 1957, (p. 70).
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Table 28s--Value of land per hectare and farm receipts per 100 pesos of
 
land value, Philippines, 1954-55
 

Value of land Farm production per
 
Tenure per hectare 100 pesos of land
 

Owner-operated farm 1633 56
 

Part-owner farm . 2235 57
 

Tenant farm .......... 2767 58
 

Source: "Farm Management, Land Use and Tenancy in the Philippines", Central 
Experiment Station Bulletin Noe 1, University of Philippines, August 1957, 
(po 70). 

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

Land Type : All operators . Owner : Part-owner : Tencnt
 

Number of farms in the sample 5344 1103 880 3361
 

Percent in Maj.or Land TyZP
 
i. 	 Lowland rice field ..... : 56 36 44 67 

2. 	 Upland rice field ......... 11 0 8 13
 

3. 	Coconut plantation ..... 10 14 17 7 

4. 	Orchard land ... ..... . 4 4 8 2 

5. 	Other fields ............. : 13 18 16 10
 

6. 	Woods, pastures and
 
wasteland ...... ......... 4 14 4 1
 

7. Farmstead ................ 9 4 3 --


Total ......................... 100 100 100 100
 

Source: "Farm Management, Land Use and Tenavcy in the Philippines", Central 
Experiment Station Bulletin No. I, University of Philippines, August 1957, 
(p. 	 70). 
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considerably higher on fully-owned holdings than on rented land (table 30). 

Also output per acre of irrigated paddy on fully-owned holdings is much higher
 

than on partially-oiined holdings (table 31). Between fully-owned and fully 

rented holdings, there is not mwch difference. 

Reliable generalizations from the above observations on differences within 

countries between tenure classes in value of output and yields are difficult to 

make, however, because of lack of information on differences between the tenure 

classes in other factors also associated with output and yields. The more
 

favorable showing of tenant farms in several of the above comparisons probably 

reflects little more than the tendency for plantation types of agriculture where 

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

Progress
Relation of Size of Holdings or Farms to Outut and 

Minute subdivision and agriculturally irrational fragmentation of operating
 

units is a major obstacle to increasing output: in several countries. Subdivision
 

and fragmentation of holding can prevail under any form of land tenure, but are
 

most frequent in certain densely over populated areas cultivated by peasant
 

owners where the rules of succesoion demand division of land, Islamic and
 

Buddhist, and, to some extent also, Hindu Law 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 economies of farm-size in the developing
 

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

12/ For a fuller treatment of relstion of size of farms to output and progress
 
see R. P. Christensen and K. L. Bachman, Farm Size and its Implications for
 
Agricultural Development.
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Table 30.--Operated area, cropped area and intensity of cropping by type of
 
tenure, 1957-58
 

India (West : Operated area s Cropped area Intensity of 
Godavari Dist.) : per holding per holding cropping 

Acres Acres Ratio 
Paddy zone 

Fully owned .... 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 1947-58", Andhra University Walfair (p.77).
 

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

India (West Godavari District) : Rupees
 

First Season Crop
 

Fully-owned holdings ............. 331.80
 

Partially-owned holdings .......... 280.03
 

Fully-rented holdings ......... 328.29
 

Second Season Crop
 

Fully-owned holdings .............. 286.02
 

Partially-owned holdings ........... 211.39
 
Fully-rented holdings ............. NA
 

Source: Op. cit. (Page 286).
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crop production per unit of cultivated area varied among farms of different
 

sizes as measured in land area, In addition, there are several farm management
 

st'tiies where size has been treated as a major variable and where scale impli­

cations are analyzed.
 

In densely populai-ed areas where labor has little or no opportunity cost,
 

returns per acre above cash costs for purchased capital goods and services are
 

an appropriate criteri- -for measuring the relative efficiency of different 

sizes of farms,,
 

Much available evidence indicates that small family farms have higher
 

gross output per acr'e than do large farms, For example, Dr. Harbans Singh Mann, 

in a study of factors affecting thie relative success of cooperative and family 

farms in the Punjab of india, finds that production per acre generally was 

higher on small family-size farms than on the large cooperative farms (table 32).
 

In the few, instances 1.,here yields were higher on the cooperative farms, it was 

because the cooperative farnms had obtained capital for construction of superior
 

irrigation facilities. Government credit and subsidies made available to cooper.­

ative farms for purchasing tractors and constructing tube wells were important 

incentives for establishing these farms, However, only three of the ten 

cooperative farms continued in e.?,istence more than a few years. Landowners 

decided that production and income from their land would be greater if they 

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, 

summarized recently by Long, indicate that gross output per acre averages 
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Table 32.--Production per acre on cooperative and family farms, Punjab,
 
India I/ 

Area Fr'iily faras Cooperative farms 

LM es Riu~oes
 
1 ............0...... 270 190
00 * 

2 .................... : 185 249
 
3 ... ................ 158 137
 
4 ......... ........ 160 145
 
5 0. 0......... ..... 188 167
 
6 ...............00 0 0 155 158
 
7 ................. 258 219
 
8 .......... 108 152
 
9 .........-. 0.... ... 154 103
 

10 ...... ....... .. 162 187
 

I/ Data are from Mann, Harbans Singh, Comprative FarminLg, and Family 
Farming in the Punjab: A Comparative Study; Ph.D. Thesis, Ohio State 
University, 1962. Data are for years centering around 1953-54. 

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

1/
below. 

Gross output per 
Farm size groups acre in rupees
 

Smallest 219
 

Second smallest 188
 

Second largest 170
 

Largest 159
 

13/ Long, Erven J., "The Economic Basis of Land Reform in Underdeveloped i
 
Economies," Land Economics. I-lay, 1961. 
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Krishna, in an Indian study using three measures of farm size, output
 

per unit of input, output per unit of paid input, and output per hectare,
 

concluded:
 

"Under present cone'itions the ratio of output to otal input 
shows no consistent relation to the size of farm. In respect 
to the ratio of output to paid input the small farm 'urns out 
to be more productive than the large farm, and in res,ct to 4/
 
output per ac:ce the small farms appear to be even more productive. 

Data from the 1960 Census for Iran also indicate that crop yields average
 

higher on small farms than on large farms, although yields do not decline con­

tinuously as farms become larger (table 33". 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 re-distribution
 

of labor on farms so that land of the same quality is used equally intensively
 

would increase total farm output.
 

A study by Bevan of yields, labor inputs, and income of different sizes
 

of rubber holdings indicates very slightly larger yields per acre on small
 

farms.I-5 But perhaps most significant, it shows larger incomes on the
 

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

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

14/ Krishna, Raj, "Land Reform and Development in Southern Atia," Land
 
Tenure, Tndustrialization and Social Stability, Marquette University Pres8,
 
Milwaukee, Wisconsin, 1961.
 

15/ Bevan, JOWoL., "A Study of Yields, Labor Inputs, and Incomes on
 
Rubber Small Holdings in the Coastal Area of Selangar," Department of Agricul­
ture, University of Malaya, mimeo., Hovember, 1962o
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Table 33.--Production per hectare of selected crops and farm workers per hectare
 
by size of farm, Iran I/
 

* Wheat and barley Cotton Farm
 
o _Rice workers
 

Size of farm Not Not Rice
 
Irriatedrrigtedper


irrigated rge irrigated Irrigated hectare 
---------------------..... iogam.---------------------------- Number 

Hectares 

Under .5 ...... 782 2,215 904 1,792 2,609 5.45 

.5 to I ...... 607 1,720 847 1,360 2,108 2.14 

1 to 2 ....... 553 1,399 855 1,014 2,309 1.22 

2 Lo 3 ....... 442 1,259 791 1,113 2,274 .73 

3 to 4 ....... 500 1,251 769 1,222 2,218 .50 

4 to 5 ....... 517 1,202 799 902 2,092 .38 

5 to 6 ....... 459 1,150 731 1,040 2,033 .24 

5 to 10 ...... 438 1,123 944 1,291 1,965 .13 

20 to 50 . 432 1,134 976 1,098 1,564 .07
 

50 to 100 ... 452 926 1,026 694 1,453 .04
 

100 to 500 *..i 945 997 2,063 1,846 2,580 001
 

500 and over o 684 1,217 1,485 647 2,432
 

All sizes .. 489 1,176 957 1,132 2,157 .34 

1/ Data from 1960 Census, Iran.
 



- 107 -

This would appear consistent with the assumption that considerable farm labor
 

is under-utilized in the less-developed countries.
 

Farm size conditions in Japan are of special interest because of the
 

large increases in agricultural productivity achieved during the las: 50 years.
 

Numbers of farms in different size categories as measured by land area have
 

not changed much since 1910. Most farms are relatively small. For example,
 

in 1960 only about 2 percent of the farms were larger than 12.5 acres.
 

Crop yields in Japan are somewhat highe2r on the larger farms (table 34).
 

But the multiple cropping ratio is larger for small farms than for large farms,
 

indicating that cropland is used more intensely on smaller units. Total
 

receipts per unLt of cultivated area are slightly smaller on farms with more
 

than 2 cho (about 5 acres) than on smaller farms indicating again that land
 

on small farms is used more intensely. Small farms use much more labor per
 

unit of cultivated area than do larger farms, but fertilizer inputs increased
 

with size of farm.
 

Japanese experts show that while rice yields are not higher on the larger
 

farms, the reverse was true during the 1930's. 1 6 / This apparently reflects
 

the increasing influence on yields of fertilizers, pesticides, and other pur­

chased inputs which are used in somewihat 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 35 and 36 for the stud countries arrayed by rate of increase
 

16/ Ogura, Takekazu Agricultural Development in ModernJapan, Fuji
 
Publishing Compray, Ltdo Tokyo 1963.
 

http:1930's.16
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Table 34.--Ccop yields and inputs of labor and ferti*izer per unit 
of cultivated area, Japan I/ 

Size of farm in cho 2/
 
Item . - ...


Less than .3 to .5 to :1.0 to .1.5 to - 2.0 and 
_: : ­.__3 .5 1.0 - 1.5 2.0 : over 

.---------Kilogram per ton of cultivated are---------


Crop yields
 

Paddy field rice o..: 427 422 432 453 456 483
 

Upland rice ......... 220 l2 195 2M8 224 224
 

Barley ... :......... 319 '00 306 332 327 340
 

Wheat ............. 256 254 263 273 272 268
 

Soybeans ........... : 121 126 115 128 128 132
 

Sweet potatoes ..... 1,455 1,512 1,717 1,829 2,181 2,156
 

Potatoes ........... 1,193 1,088 1,71 1,252 1,315 1,374
 

--------- UC0 yen per ton of cultivated area----------

Labor .............. 27.0 25.2 24.0 20.3 11.6 13.4
 

Fertilizer ......... 2.7 2.8 2.9 3.1 3.1 2.9
 

Total Recei.ts,
 
yen, per ton of
 
cultivated area ..... 38,8 38.5 40.o 40.9 38.9 36.6
 

Multiple croppin 
ratio, number 3/ 1.52 1.49 1,47 1.14 1.39 1.27 

l/ Data from report on the Farm Household Survey, 1960, Japan.
 
2/ One cho is slightly more than one hectare,
 
3/ Ratio of cultivated area to planted area.
 

http:Recei.ts


Table 35.--Distribution of total number of holdings by size groups of holdings (percent)
 

: HectaresC Year Under 0.5 and:! and:2 and:3 and:4 and:5 and:10 and:20 and:50 and:100 and:200 and:
 

onr Y under :under:under:under:under:under2 under: under: under: under : under • 500 and 

__5~o_1 
 :2 3 4 : 5 : 10 20o 50: 100 : 200: 500 above
 

Israel ...... 1950 ----14 ----------------- 55 ----.------ 16 10 3 .. .. 1 1 
Mexico ....... 1950 ----36------------------37---------- 6 5 6 3 2 2 3 
Costa Rica . 1950 ---- 5-------.---------- 33---------- 16 14 20 7 3 2 
Philippines =o 1948 ----19------------------65---------- 10 4 2 
Tanganyika 1960 ------------------------------------------- 36-----------------------------------64------
Yugoslavia .... 1951 .-- 12------------------ 56---------- 21 8 2 i 
Taiwan . 1949 26 20 26 13 ----10----- 4 1 ...... 

Turkey ........ 1952 ----18------------------ 44---------- 22 10 4 2 
Venezuela ..... 1950 ------------------- 54---------------------30--.-- 8 3 -------- 3---- 2 
Thailand ..... 1950 ----15------- ----------- 55-------- 21 9 
Brazil ....... 1950 ---- 2------------------20---------- 12 17 23 11 6 5 4 
Greece ....... 1929 ----37------- ----------- 49---------- 10 3 1 
Iran .... 1960 17 10 14 Il 8 6 18 12 4 
India ........ 1954 ----39 ------------------45---------- 10 4 2 

Poland ........ 1960 10 ----23---- 12 --- 18------26 10 1
 
Argentina .... 1952 ------------------------ 15---------- 11 13 14 17 12 9 9
 
Japan ........ 1960 34 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------------------37---------- 16 11 9 4 2 2 1
 
Egypt ........ 1950 ----53------------------39---------- 5 2 I
 
Jordan ....... 1953 ------------- ----------- 47---------- 23 17 10 2 1 ------- ---


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



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

Hectares
 

Country Year UnderUnder Under Under Under:UnderUndrrUnderUnderUnder:UnderUnder' 500
 

0.5 	 1 2 3 4 5 0 20 50 100 200 : 500 and 
_________ :above 

Israel ...... : 1950 ----- 1-.---- -----------9----------- 7 9 5 2 5 19 43 
Meico ......... : 1950 ----------------------- I ------------ 2 2 3 6 85 
Costa Rica . 1950 -----------------------2----------- 3 5 15 12 10 II 42 
Philippines ... : 1948 ----- 3---------------39----------- 18 15 11 3 3 8 --
Tanganyika .....------ ----------- ------------------------ 3---------------------------------- 97 -
Yugoslavia ..... 1951 ----- 1---------------23---------- 22 15 8 31 
Turkey ....... : 1952 ----- 2----- ---------- 17---------- 20 19 17 25 

Venezuela ...... 1950 ------------------ 1 ------------------3----- 3 2 ------ 7---- 84
 
Thailand .......
 
Brazil .......: 1950 ---------------------------------- 1 2 7 7 8 13 62
 
Greece ......... : 1929 -.-..--- 5 ------------ 30---------- 5 10 7 3 2 4 24
 
Iran ........... :1960 1 11 3 4 4 5 21 27 20 5 ------ 6----- 3 o
 
India .......... 1954 ----- 5---------------35---------- 23 20 17 ...................
 
Poland ......... : 1960 1 ----- 6------------29------- 39 ----- 32----


Argentina ...... : 1952 ----------------------------------------- 1 1 3 5 8 82
 
Japan .......... : 1960 9 21 34 12 5 3 7 6 3
 
Colombia ....... : 1954 ----------------------3 ---------- 4 5 9 9 12 17 V
 
Egypt ......... : 1950 ----- 9----.-.-------- 30---------- 10 11 12 9 7 12 --

Jordan ......... : 1953 ------------ -------- 11---------- 14 20 24 11 5 5 10
 

Source: "World Agricultural Structure, 	Study No. 1, Number and Size of Holdings"r FAO.
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in crop output since 1948. Other factors than size distribution of holdings
 

bear so heavily upon agricultural output that it is difficult to establish
 

a definitive relaticnship between size distribution of holdings and agricultural
 

output. It is significant, however, that Japan has a record of sustained
 

progress in increasing agricultural output within a framework of relatively
 

small farms and that Argentina, with relatively large farms, naturally productive
 

lands and a temperate climate relatively favorable for technological transfers
 

from the Uniteu States and western Europe has made very little agricultural
 

progress during the last two decades.
 



th.~~crG. - -THE IITMhIN FACTOR* 

.
Ths: section... s - concerned with. human. resou. c chara eri tic..s ...fac ...... 

assocIated with differences In Ievels and rates of change in agricultural 

output androductivity in the study countries. Its emphasis is upon 

population and population characteristics as a source of supply of labor 

arid enrrepreneurshlp. Population in also important as a source of demand 

for goods and services, but this aspect of populati6n is treated in the 

ch ii on demad..... 
5 " .'Me 26 dtudy countries combined account for more than a billion of the 

world's three billion people and for about 75 percent of the world's
 

populacion in countries being assisted by the Agency for International,
 

Development. India alone has almost a sixth of the world's people. 

Pakistan, Japan, and Brazil rank among the 8l leading countries of the world 

in populat.ion size (table 37). With the exception of Japan, most of th4e 

populat 'on in these countries it, rural (table 38). 

Pop u ation Size and Agriculturaliu ~i 

IlTe importance of a country s population as a source of supply of 

labor and entrepreneurship deipends both (a) upon itb size relative to the 

supply of other complementary resources and (b) upon qualitative chAractev­

-iutics of the. population which influence iabor capacity nod work participat ion. , 

T1he size of a country's population is iportant, asnai indicator of Lile 

size of its labor force or number of workers. The 81ze of a colatrv lbor. 

force influence Uits per capita agricultural outpul becnuse of npplicability, 

Of the principlL of diminishIng returns, more nccuratelv Called the 

princtiple of variable proportions, to agriculturaL production. According 

* Prepmared by Jane, Turns. 
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Table 37.--Population size, density and growth rates in study countries
 
arrayed by size of population, 1960
 

Total population 	 Population Population 
_____per squaie gro,;th 

Country . . . 1960 as a kilometer ; rate 
1960 1950 percent of area, 1950.-60 

_____ oZ 1950 1961 

---------Millions -------	 NumberPercent 	 Perce-nt 

India .......... 431.7 354.1 122 138 2.0
 
Pakistan ..... :: 96.6 77.7 124 100 2.2
 
Japan.......,- 92.2 82,9 Il 254 2.6
 
Brazil ........ : 71.0 52.3 136 9 3"1
 
Nigeria........ 35.1 24.4 144 39 3.7
 
Me:-ico ..... 35.0 25.8 136 	 18 3,1
 

P;'l .... 304 28.1 108 61. 0.8 
Poland ........ 29.7 24.8 120 96 1.8 
.... . 27.8 20.9 133 37 2.9 
Ph:'ippines..o 27.8 20M3 137 96 3.2 

Thand...,, 26.3 19,2 137 53 3.2 
t 25.9 20.4 127 27 2.4 
7>a.......,: 20.7 16 .21 127 	 13 2.o2 

Argentina......~ 20.0 16.9 118 8 1.7 
"u:oslavia. 18. 15.e 116 73 1.1 

Colombia... 1: 11,3 	 13 2.2
14 " 	 125 

Sud'an...,. ,.. ! 8 8.4 140 5 3.4 
ia n... : 10o6 7.6 139 305 3.4 

'<.:?ganyika.... 9.2 7.7 119 10 1.8 
Gre 	 18.3 7.6 109 64 1.0 

%,euazuela.... : 7.4 5.C, 148 8 4.0 
Chile"... .... . -3 5,.7 128 Ii 2,5 
Tunisia.... . 4,2 M° 145 34 1,8 

isa. ... 2oA 1,,3 162 106 5,.2! 	 , 

' 1odr.....6 1,, 123 17 2,6
 

Cos ta Rica-.: 1,2 0'.9 1 	 24 2.3 

Source Demoqrahic Yearbooks, United Nations. 



Table 38.--Rural population, 26 study countries arrayed by size of total population 

rural pRo at ion ___ 

Total • 1960 1950 . 1960 as a 
Country : population Percent t Percent percentage 

: 1960 Size of total1 Size of total peofa1950 
: ' : p~at ion : __populatio: 

14il I ons Millions Percent Millions Percent Percent 

India ........ : 4317 353.6 31.9 293.2 82.8 121
 
Pakistan ..... : 96.6 84.2 87.2 69.8 89.9 121
 
Japan ........ 92 2 34.0 36.9 51L8 62.5 66
 
Brazil........ : 71,0 39M0 54.9 3314 63.8 
 117
 
.J]igeria ...... 35.1 NA NA NA NA NA
 

5.o........17.2 	 14.8 57.4 116
3.,0 49.1 

Spin ........ : 30.4 22.2 73.0 17.7 63.0 125
 
'o3--ia-td ..... 29.7 15.,4 51.9 20,8 83.9 74
 
"Iu);,ey ........ ; 27.3 19.0 68.3 16.4 78.1 116
 
PhILippines .' 27.8 NA NA 11.19 73.1 NA
 

J2 	 .3 23.2 8,2 17.3 90.5 134
 

25.9 16.2 62.5 13.9 68.0 117
 
ir.2 .... ,.. 20°7 NA NA 13.0 80.0 NA
 
I r::tia. 20.0 NA NA NA NA NA 
"uy'o.!avia. 1I,4 NA 13.2 82.9. NA 	 NA
 

CO ovibia 14i1 NA NA 7.2 63.7 NA 
11. 8 NI NA NA NA NA 

T , n:.u.. 10,6 NA MA 3.5 46.2 NA 
Tang,:ynyika.,. £9.2 NA NA NA NA NA 

........ E-.3 4.8 57.8 4.8 63.9 99
 

Vae, ela,7 .. 	 7.4 2.4 32.4 NA 14A NA 
7.3 2.4 32,9 2.2 38.3 109 

T 	 i..2 NA NA NA NA NA 
2J 03 14.3 0,2 17.7 150 
o.6 0,9 56.2 0M8 644 112 

Costa Rica.... 1.2 0.8 66.7 0.6 66.5 133 

Source, pEoo1s, (-962, 1960, and earlier years), United Nations.
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to this principle, output per worker varies with changes in number of persons
 

who work a given area of land, o-her things -icmaining unchanged. These 

variations follow a three-stage pattern: (1) the stage in which output per
 

person increases as population increases; (2) the stage in which output per
 

worker decreases with increases in population, but in which the marginal
 

output of labor is positive and total output increases with increases in
 

number of workers; and (3) the stage in which total output decreases with
 

increases in number of workers.
 

A country's agricultural population, rather than its total population,
 

is the ;nore relevant statistic for examining the operation of this principle 

as it applies to agricultural production. Precise measurement of the 

influence of size of a country's agricultural population upon its 

agricultural output would require knowledge of the contours of the production 

function relating output to changes in intensity of labor use. The closest 

approximation to such information now available for the study countries is 

that provided iii statistics on hectares of arable land and value of 

agricultural output per agricultural worker (table 39). This information 

would be fully adequate fo-c 8tuch purposes if the schedules relating output 

per worker to cilanget in number of iorkers per unit of land were approximately 

alike for all countries. It is generally recognized, however, that the 

contours of such schedules 1,ary from country to country depending upon 

differeaces in soils and climate, level of adaptable farm technology, price 

elasticities (,ipplicable 1,Ahen output is measured in value terms), amount of 

capital per unit of land, and other factors. 

At best, therefore, international comparisons of agricultural land area 

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

workers per 100 hectares of arable land
 

S: .Changes in
 
Total wokr pe a
Toa Agricultural Agricultural output : agricultural
 

agricultural

Country / workers0 

- 1960 

: __ _ _: Thousands 


Argentina .... : 2,161 

Chile ........ : 646 

Jordan......: 2/ 

Tunisia-,. : 2/ 

Iran...... : 3,743 


Spain..... : 4,803 

M-lico .... 5,948 

Venezuela.,: 751 

Israel ....... : 122 

Turkey ....... : 9,737 


Poland ...... 6,541 

Colombia ..... n 2,544 

Greece.....: 1,940 

Yugoslavia ...: 4,693 

Costa Rica... : 214 


Brazi! .... 13,555 

India........: 128,214 

Pakistan.....: 18,636 

Phiiippines .: 5,383 

Thailand.....: 11,334 


Taiuan .......: 
UMA. ...... : 4,403 
Japan.........: 14,346 

worers
hectares 


of arable
land 

Number 


4.9 

11.8 

147 

18.5 

22.2 


22.7 

24.4 

31.2 

33.3 

38.5 


41.7 

52.6 

52.6 

55.6 

71.4 


71.4 

83.3 

83.3 

83.3 


111.1 


166.7 

166.7 

250.0 


Per 


agricultural
" orker 

--------- US. 


1,598 

545 

2/ 

2/ 

2/ 


656 

358 

498 


1,674 

326 


616 

536 

387 

249 

438 


229 

113 

165 

181 

94 


247 

365 

402 


: output per
Pec hectare 

of arable . agricultural
land
 1950-1960
Dollars-------- Percent 

78 2/ 
59 2/ 
2/ 2/ 
2/ 2/ 
2/ 2/ 

150 2/
 
110 2/
 
150 2/
 
557 33
 
127 2/
 

252 2/
 
270 1
 
205 48
 
141 2/
 
320 2/
 

104 10
 
91 2/
 
133 2/
 
139 T/
 
106 7/
 

477 50
 
643 2/
 
961 76
 

!/ Ratio of workers to arable land not ascertained for Nigeria, Sudan, and Tanganyika
 
because of inadequate statistics on land area or number of agricultural workers.
 

2/ Not available. 
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of the influence of size of agriculical populat-ion upon agricultural output
 

and p.roduct.vit. rnr opsiben o 


nairroed, hcu.evur, if s.e could assume that none of th 


.The ':;culd be appreciably
 

study countries A6
 

now operni:.ng <der
.; co--dinc itlcr of incr.:sing nverage retu:ns or of 

.zero or negaLii' way.'in:iva{::.u--s in Me appliciop n of labor u:o land. Tol 

the degree thn;: th:o "vticaau .iV -abe,-i.t ,-u Oa non:a cf the count,:rea 

could i.ncreas :Lo ottp=:1 ;cc ::gr:icull. ur: :ka),-werei.y b yncrena.ing nuber 

of workers; als:.o tintcen:1e ':- W ;clZe0i:-'uL:ulaI outlput
 

merely by eduCu niZ I Y!2 .K i2s 
ag ulta..:. pocpuaticn. Oter:, all of the
 

study cour tio , b.:e n :: :.co of
one "&= AcKiniosd:e~ar i; average
 

yet pos..,e wz.%.'; . :,7i ::e.ec: to he s:ize of their
;, 
 *gzriculturl
 

populati, 'elc1 ,La to g.:c,]. u:al 
 lead. 

Amo3 te sud3, -o :. ha.'rs. inq actendency fo: outpDut per worker to 

be highc:t in cuunn~n. Mian a-_mber; o ',;o.:kerv re Ative to area of arable 

land in but W.s reln.ionsh ii.. Q:, not h .y "cai,';:ent AVcntiaa, 

gor e.:a..e, .t the ce-.st ag .cultural r:L*a.s :e'Cutive to arable land 

and ranhc ;C,:n1 tic 26 ,:nt::ylo; in v. re of oautLi:";*'cn:; 
 put aNa worker 

(:able 3.9). None ,oa tMeuhn h2-.ad, .an:k tenth a:oni; .cuancris reporting 

ar'able laNz~ per soc::knw b Q).!ieith RI-atng, s'oan~:..y A'ovalue Af ago:icu].tumvl
 

c.tput per uorka-:. A;Laj: Ka:.dL2the study couni'.... ;as .- nupoe-: of agricultural 

workers P: A nc-c =Phl &M 

Pooui2' ha. On ! 

at annual ac, nid ==w raai fr- than 1.0 

. iL" g in a allO the study', ec t:ies since 1948. 

l.ess (.ac.Cev: in Spain to more
 

than 3.0 patteand W 
Aw.al, Vem.aa, Brasil, 1 aian, ThA and, Whe 

.hilipin a,. .a'.ico- M'i ,'d M.iau (tabJ.c 37) .,s. a pos itive 

http:operni:.ng


instead of a z:o or a n aviwe wLn> . pou.. : o- ..aio Lh. a:cciai:edi 

W.nc:a:anes i.n a. cu'ltura. opulation haC cc :I.b(ued to "nceasing total 

agricuitural outpi.ut in all. of te study coa--... .A few countries 

principally :.a :.: , been able .... b use of theirhcth .'mc.erLcc a:ave -......

W~tlNWi PnX~naiCa Pctentii -- W c a .. =ceSCS in agricultural 

populaion. AS litte decrease u:ron e outpat per wo-ker that they might 

other",) : "iav h.ad, A fe. of tWc r;: uncua:iec a-t: Li have an under-utilized 

land-e:mpansion powcnhial large encw~ t'-o Ahacrb t.air probabl e farm population 

incrace fo notbar dacnde or mono I hou,: Neurr Iin' sharp decrcases iA 

output . ,c.-. A. ddo.. '., v,. A.l:_!l a',.bab.it requ:Vre the building 

of an A schools ele tric v ies. etc., ininf'aostru¢.u ,::cc, , .ao, p .. 

newly d.vlop.,A., v:ca.: aowh:.at ,uana.ac.l to Lhasa AhY.already developed 

a:aas, it W.:ilT therab -v pa. h2ny/ dav .s ,,:1c scan.ce :.pi. wh:ich except 

for increasing iaian- La-arc ppliad :o c :ea-ng output.. nM-., 

perC -ap.: s.in; w~rnay 2i1I0d ai. 

ore ...o..lO. . " ' ,n,. -.. ,...., Taiwan, and india , can 

accom:nodate ;.c2(2a;. In CR t'Pcy n ,orceh:i:_:..'I-.ur . and labh only 

by inc-easi,n[ te. .. cs:n oAv .. n: ,'.n. c already in ; ,hvI labor­

ine~nsive usec. Vu~ thr.'t: L W00-.AH deaoptnenlaudYa2..02a 

(as by irr'i,:I i.. a , : nvo ts ofon. nad .nie.V" SA na ptal mcut 

these count:i::es h'.vo ben able .o .. c..cO n OW-. N uc,- incc-ses inl 

agr.. ltural :n.easwvpopulto nOROr. QG u : .t :a ,e(tables 

33 ad 4) ... Th in, ,afis .Y.;i....,.. o.A .. 1o co ndwances 

land iNi!roveetKaoro a& __ motran; and ijchncz ais tance 

pro;:remrs have -c': oL:.a-naUouccollu wo! have b-een &cwn'nard trends iA 

output per in- wj 3plainable by Aminishing-.. average returns 

;ror.a ikin',easitzS Iabor Intenvity. 

http:aowh:.at
http:a',.bab.it
http:outpi.ut


At their present population grouth ratnc it is unlikely that foreseeable 

agricultural :imp.ovame-'d.t c'. continue to forestill decreafu g output per agri­

cuiural worlter in moot of the study countries over a very iorg Veviod of 

time unless there is la.mge migration fr'om facns. Rather, without early 

checks upon population gro-,th in now dekise].y Populated countries, it is 

unlikely that any attainable agrioultu-al improvem-ents will for long be 

sufficient to forestall an early downtu:n in agricultural output per worker 

through operation of the princip'e of diminishing )-eturns. That decreases 

-in output per wor-keC can be postpo.ed througjh technical improvements should 

not obscure the fact that ehe principie of drmini|.ing returns is already 

operating to keep output Tur worker lower :han it-would be if no increases 

in agricultural popu].a;:ior. ,ero bei_ .,made. 

At present opo: ticLgr-,7owth .'ates, the I.Inithusian spectre of population 

growth out,:ir,.n. . o is a very reel tbreat in 

several of t.e Iito..allv wo. disease have 

.. _.B:U. 

studvy .es. ar, famin*( and 

been the p-incipal czeks keep le pcpulaticn -. balance .ith ian's food 

prodluci~ng ca-acity. Deve ,p.entC m'c .hum0e ways of acieving and 

maintaininga ~;cre halance pcruiation size meansLeeea Eavora{ican d of 

livelihood is one o2 the Icst ,:es.ing needs i0" unny 0f the world's less­

developed couHies, 1ncasina the food prod'wi,g capacity theof under.­

developedountrie: can hc to -.ive tLe,icrie of the badly needed time they 

need to de-evoep a c4cution problem.-"theirpopulation 

Eeonomically.Ac.tiv e Po0j)t-,tori 

Generally counLies wt a iarge po.tion of the labor force in agriculture 

and low per capita in -crc J.eels have a large percentage of their population 

in the economically activ,2 category (table 40). Work parzticipation by 

http:postpo.ed
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Table 40.--PercenLage of population {:hitch is ag,..culcural, economically active, 
and under 15 yearcof 2gg in seieccte counzries 

c.nci.c~lTy Total 

Country 1/ai ; o ".:ive popultion 
o pplatioG n under 15L(2I3A~cag:,.'cu e :i. .1,:
: i agrUcI tu:. ec no::iciva1.V]. ye3r oCII 

Gi'ouD . 

......... 1961 2/18 35 18 36 
1 7 47 80 3/ 43 

32 54 44. 
I..e_1950 38 43S 55 

14961 37 58 46169 
.a.......... NA MA, 45 

G1sav .96 5. -5 57 31 
,......... 5 0 6/46
 

Y., 7/n47 75 41 
a 32 

-.. .96. 53 32 43 

....... :-'48 ..5.1 49 27
 

i.956 9/60 32 55 42 
..96!" 5:70 43 70 10/37 
;'9,' ... 47 47 34 
,- a60 20 19 30 
1960f .,33 32 28 40 
S. ., 47 33 12/29 

1o..a , !:.. 9,46 3. 54 43 
... ....... "13/44 

Sis',A. ...... 1. C 15/65 45
.. J. 3 '4 
0s ........ ,.i 34 63 

a " ., ' 24. 35 2/44 

....-.................1:.- o to a i.ni:xu il 'or.oUnc :ztes o2
! . 

;bookS . F 2i 0 : P " ., '-.ca a." Lniou 
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children and older persons is usuarll high r Less-c CCountries,O1 I.... 
the Phi...pi.ec 5 o tih. nie I.abor is under: 13 years of age. 
in Japan, the L1oo of0-:1ion the nale i,o: forc under 15 yea-s of aoe isnegligi~.ble. Th-eCi~ a:ie~ high ;o-,:k wa-ticip rt- esane-,-Socie-eT .-l i c_ . . 3 3 Cea s s o c i ate d 
witha pred ina-,,-c oZ the ,S1g-. . _-C....... ML110 
 l01 SCl 
enrollrent r:atios and JI-Itto scinll 

ard el]derly 
wor!-ers can easily perfOn. Iany f.,, opeCrations. 'n more advanced countries, 

school terws ;_--c lon-r a g o eis io-.e. 
The .eco-:nia!!y ac ,\ etoi o a ' population..- ,.'Tt... at.asJ of tota! populationhas been declining relat-ve -o -a) pcpulat:ion in ro.'I_ of the study countries 

baole 41) . T,-i e - ! c . '. .eco, -.kistan, and Thailand wherethe ratio of ec lol, !~ '.:.-.. jto .• .. . 
n.n. i....CZ ei in spiLten ncr''-e of- P t o , r 5 :ea:s of age. .. aging of he 

populations o ! ... ..- P a n'axtil JLoif theLC-a':[- r ative 
ncrease in -',2;--

ion of 

ca ia ,ui..... of the changes observed. 

A coun_-yt y s i.i o: .[aor a .t,.-; c - only of the size of its 
popu la tion bu t a .* o ( -4 q .:. - ve u ..,- . - .e.se ..... lab or cap ac itie s 

n.... ...- '!ve s, kinds 
and,,i'evelct-.-'. . m~i' 

an'doe social 

Cso L C.' ... e .... ... t relative 

-; I.Z.: 
'" *al ' Ye n-,: . ..k ane .n.o-I 
 . ,
 

n . ... .. C..... i c, thec-c are no fully adec.,ate measures of 
........
 en a ng the countries in health coditions. Infant mortality 

S:atoes and percentage of deaths occurring at age 50 and older are among the 

http:Phi...pi
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Tabile 4.- -Recent Pr changes in.... OC,,CO OC aCctve,.tc 

e-,Lcu.ur ] popu.aLmz in selected countries 

- ineconomicall.y
Changez
c'"y / han o 
Co-ntry /.in total . . ....
++population, T O ...: wo.Agr. icult:ural.•• o ti i f A:.' 2 X ­, A. 


no'u.n.:%on opplaticit 

Oweo .................. 1952.-G! 52 42 NA
 
n;cxiea .................. : 1950-60 35 36 27 

MI1;AP'ines ........ ~...: 1960-51 36 31 16 
.-,csat7 ...- . 5-6. 6, a 10 -9 

1955-62 23 17 MA 

..... ..:/ ................ 1 1950.60 33 3 -9
 

............. ..*aela 49 41 10
: Z950-.65 
.... . .. ............... a . -.60.51 54 49 
-a! ............. ..... 1 "940,50 26 22 5 

1951-SI. 10 2/14 21-4 

M............. 195S-6! 23 3/35 3/34
 
2tC3 1000 19 12 ­aaaa~aa 

..... '0.47--60 26 18 -10 
Chle............10W 24 26 5 

Itpn ...... ..... 1.35060 12 21 -17 
-:..... . ..... 4_. . . ..... .' ,!..- - 23....... .
 

..... ..... ............. : 1.95!-- J 9 3 -9 
a ..... 29 8 9
 

.................. . DE5-60 2 12 -8
 

t , ­:ma . ..... ,.................La.o..S.atOstics­- ., AM...... C...'. .....in. .cz:_ng ON= to anul .o~jnd r..L.-of change 

La195 O 150 GO Wl n'I T 01UTht.aai 0 The deinition of econcirn!
 
talky ;.7-. P;PUTCMY WRL3K- WF 02. C&5st;19
1 

C At..05). ....... . 21-!
 

http:Z950-.65
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Table 4 2 -T-ndicator, Of health conditions, 26 stzdy cotmtre arr'ayed

by per capita 3~:oos ntiona! roduct 
Country : Pe.r capita ..........................
 

(Arrayed by -i:i-,. Ar:.cutuai -- ?eCcentge of*, r~y '7 o tys2-21'1rm nenont O p ... o cc ur- ra t ing. ,: -Z- I uo.:r s L.....:-' at of~?) "- .960 
5-59 5 a. over, 

. .. .905 2674 2/32650 493 2/7! 1 . .. .. ,4345 616 27 66 
**-. 

,5,98 6­545 118 3/38 2 
372 

.:.': ...... J ' 1 6562 52 .3 7 

L:'! c.,.-. ... . 297 73 . 

33z ,/74 1 

7 8 /3
2.7 733/29387. < 4326 76NA 13/36 2 
25- 43o 79 .. -. 31.(1.. 2536 101 28 3 

)' •79 i 
 24999 3/58
,5530 365 130 4/27 328 2 

'411U1.5,
•- NA.... 544:- / 5/63229 I"p i1 -! 13 / 70/7 {- 1848 .. 4 /..2-s 383 


" ... .97 29 2
247 

34.
 

9.. 55 3/29 2
70 ~.138/14.64/263 

64 T 94 ­ 3i" ..... V.
.7NA , IA 78 

3 
-- ............. 95-

J'a
 

,',~ ~ Iv.cI,."
"uI a .. ... ,..- N 

A 
" 9 

ura..... e_ . 9/I0 7 'y
0~~ ~ ~~1 C---30. 10d ~ "'. .. .".. 

On.-a ! a a . s.. .. , , . . .. . . . .. .. 

C'U.5': ~ 
- . , 



Large numbers of people in underdeveloped countries, 2enerally, are 

still affected by infectious and para itic dp.... prol:in.-a tly one.-i:th 

of the xiorld's population is afflicted ,ith trachowa, a discate causing 

blindness. in some tropical countries walaria is still wide.-spread, and the 

incidence of tuberculosis is second only to malaria. Pcst!lentiai diseases 

such as smallpox, plague, choiera, yellovi fever, typhus, and relapsing fever 

mostffrequently occur in the -,dorld ' t.cica! and semi-tropica! regions. 

However, th incidence of these diseuses Las ben greatly reduced durin 

recent years aS a result of !are...scc a e:...di.ca tio..,pro raIs. 

State of health i.s a function Cf avio.-ei.t and nutrition as well as 

adcquaz-y Feical *.'alenceof the of faci ities. The of infecLious and 

parasitic dise::-es Lu de;eliK.. ea as often a rceu It ',F poo:r environental 

con., e..ni-a>.n of iseaa. c'*-:c . ana ],crcant approach 

to elir iri :[,L ea.tc z.asc'i. "FTor e-cirup~e t;o-.ti :ds of Taaganyika 

is tniJ i2.. r;ecf the0,ictsetse ,ly. It3 eliination ould educe 

the Cid ee c Ic.aeCCe and male ros i.ble the opomin! of neo lands f-or 

cultivatio,. SIcht:aa S,1::as , 1(C.eve t,f.: iiu. a c:o;paa:-e l iiprovements 

in e-nvircm;ent-ai factors. i'or ::aiti1e. o.:er i tei ,rar of a parasitic 

worm causiug Li hnr.uiasis, a deiilitating disease whish affects an estimated 

1.50 million peop L_.i_ ru2:al a'eas. hiproved sLnnuictlin w,:!.l be necessary 

to eli-minarte the ". 

Undernut~ry.[ :o. (i~~ .xci:.e~.a-ij: calorief-: intal:a) and maln.ution (imbalance 

in the di.et) a.e (o'.h I- ..po::i-eni: factors ,_elv to haa.h.-.J conditions oftenl 

accoun-[ni. ffv Jictha-.v.- }ack, of initiative cand dive. Io:, reslstance to 

disease and .'ic-] ti:c:rnr, at ,iort (table 

in:7.rovaments . - sa..ii:,ation, and medicalLea.A. condiions facilities 

a e 1rcY0otIoreI. ' - :Lnc ,"employnent capacities of ruralng .. Ia'" f e.G 

people in the :,o lesz; evcped countries . 
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Table 43.--Calorie levels as percent of requirements and protein levels,
 
1.957-58 - 1959-60 1/ 

rK _2 I 1r i : ,P.coteo.in.. e level
C o u n t y / C C 

leve 1 Tot! Animl origin 

S GGrams 
: Percent e caita per capit
 

St:ud'LOLnntr.ie s
 

isre ! ................. 110 81 
 33
 
Mexico .............. 100 68 20
 
PhilI n: ........... 47 14
ines 8.5 

Yugos !ia ....... 13.Ili 95 26
 

a....... .. ........ 1.02 57 14
 
Turkey...... 117 90 14
 

Vene 0CcuiJ .................... 92 62 25
 
EB-ri . . . . . .1...... 12 3/67 3/19
 
Greece ......... 120 93 26
 
!3d4Lo. 84 52 6
 
Argenti ... 120 98 57
 
Chile ................. 99 .3/77 3/26
 

Ja, n .. 74 67 17
 
Spa'n ................. ... 10 71 20
 

o bi, ..... 88 4/48 4/23
 
United ,b, - ....... 108 76 13
 

4 C- 7
 

-1 Cr I-:ie: : .'>:c. I e h !z, in rttra! thanmn.:; eve,7
Ce-r 
'J.n Urr 'I-1i 

2/ (COtInLV'ie ,-"'-ei2cLdI L- ng (1 :e Cez Zccordinl tgo annual. compound" 
".'aef chaz-",l ~ Cro.i.:" ':'~ U':'


3/ !t'r,i7
 

-.. !G'. .. 3,W-ci....r_!cvSour c'e :1 h 197!0\.iO !-oreign . ' c',.lti,:al Econoraic 

Report: :"o1"(0. O October 1964, and United191,, Of-gicuitu:e, 
1,Tationc. Czo,:'.dur. Scci.l 1963.of 1totiLsics 

http:197!0\.iO
http:St:ud'LOLnntr.ie
http:P.coteo.in
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u~~~CtUCL1~~~. r. 2VO2'2 i 

:u.
.hvl ".n.0 ; 2;ln ..... NE, c SHA( Q...a" i a eu.lfp.,.).-. 

of: eccc ra2n O£.......... in -- No other.'
PO 2 .11 n l-n factorw mpore 

r
fullv 'vr ds an .nts c c"ribu ote :o man1s In" zon.R to 

increase %Q Ot, ,oC wo'ic. ;.rtcncao-,if Cn.c WOa of advarces ir.
 

human . *'%Q n' ohj nu p~w un .. C.; (TacitC. growt co wdl 

, An 1: "K SO . C once, MdCC­

ccu;;:ri boyi 402 CravY.Yt.>v2 Q1 l 1w 10001en In ''>> to ~'cr!Iarrn 

thI:Ou#h C> :cr-i......o IWlar203 tlk i§'e Qve c K udywa:Licu and sulla oQ al 

of the~ir pecpl. sconc5i}§:a advnno unzi1i12CV WCOIO> 20and n. in Rhan: 

to On'anras . teasV naOIG:4ticonls i We rim' Wc 2( ILaiof anj 

(Figure 10)sklso h OSQMW2ul• W' "la 'rya",r" in: "S:za of to.e 

itKe. o rA j 2&.- e A I 15a,, o Hr, r'2 .: .. . .; in 

acricux.tural,i i t 11: ur., nYM rnocci p.,.l i' eomi :'o cial 3 

cocdi<.cz. 
. . . ........... .. . 2.2'2 rCl.
.o. ..................... 


Th.e ..ye Wn ......... :n tal3.le .nOws on educationa ±evels
 

S:TI n;'a .y ._1,t yc..n.... M. .. 2. c. o:!W Ta :r. c . s,(>j 13'..' Knob . 1. .:. ......

bara-cr-x :.:ix.CO aco other. 'x1' vnr cWW nv-..c>' of there 

'3'?.. a ors r 1111..: . C 2nny rticc, eiraxt"cnt.Ia: nnUnt aI:S acti opuatio 2.5 

"yaurs o? .3.L cv:12cd11'Song c:hilde w agco &nrol leedC anM.L of QcX~aL:KK.h. 

in Ochool (c 'IN 04. A =cj.pultc Wona of i:Ynumw:. ;and::;cun.alawcahool 

Mhe eduuo2:VnaLlav c adult1 Ponnvo on GWj'MYiNVO: on hir7 Pei: 

fute WhJo 0f-SONt.p nae 

.i.L.nt.>~t zvTiHasttAnYrmsshl a niJhan-er. 1, 2..........o;.er::vJely R able 441
 

http:eiraxt"cnt.Ia
http:cocdi<.cz


LITERACY RATEt, 26 COUNTRIES
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All of these indicators relate to the total population rather than to
 

the rural or agricultural sector. Educational levels in rural! 
 reas are
 

consistently lower than in urban areas. 
 Fov iu:s :.n.ce, only three children
 

in the rural areas Q Bra:;il for every hmdrcd in urban = s complete five
 

years of schooling. in the liKlippi:'es 3. pener of the 7 .to 13 age Scoup
 

in urban areas aorpred to 6. percent in rural ,.-,. a:ended school in 1957. 

Faztors aoci-nd WO.'.the zurat!-M,.,;',an Miu.'cicaMo .learenc .a1 include the 

sparsity of PePL a :icU., -ua.clqu-t,. [ra :''-ortcoi::.ov, ness of qualifiedindi.qut. .i 


teachers LO live sans,
j. :.al a ar Weu.r.c:anc. of WI to forego the
 

assistane c. ,. . v 2n at 
h az. ,ova;:, - :a: of education is not 

appreciated Q' 'n/ mcil..s ... a. 2aoc.ety.'t vaence of s ei.ng ly littie 

opportunity .L apply !o:.L de aired Oagh Echooling. Laokf facilities 

Or secondar.y and hi-,e" aduc-.t.o ute leson.s the appr:e:iation of even 

p rivary eduncetnion. 

Arong COUOy Sc-ntr',. Ug-r Od:ca.o, ivs a:'e a-o.aly associated 

w;ith higher per =ap- oa hih-y. p--d-c-.Ity, mad "oce vapid grouthr.cc 


pa ca.. ::.t,. avve .0 average
K e pi . ,r..A . a Group' ! cuntries 

per cc ai t . -in nF: ,.p...,cu . :- '.:oce:.• ok $,' , a-d 2.. .,:a : annual 
chan'e in.per nyt pzndu.',n We.r...,.nt.aplm li..oopf-r Group 2 

count:.ieo are ,, A'M,:-$,36., :.d .9 ,:ecenP ; for Group . countries,*2.; 


$123, $240, aM i.i parucat. 

There are, Qucnave::, numerou-s e:epio s to :he above general relationshipa, 

particularly .monIg .'OU-2 and G'r:op 3 eo0).tr.'ia. T per Cp:a GP in'he 


Costa Ricea, a ou. 2 ,cntry, . 4-. and :in Wcac, . G-roup . country, it 

is $387. The -pid .-o..h of M a and 'agenyk.n p:.-a !y .:efle, 

production on commerci fas l:,ere ged nanagepant hac. proihably substituted 

http:ortcoi::.ov
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for lowi educational laveJls. i.1c)oreover, hieaig.ydeveloped, occicmy mly 

require ai rci.at:Lve3y ihle-vel of eclucnizion, a hig*-;h eclucational le.Cvel r..lill 

not assure a rapid ra;e-c of econoiaii: gvclwid ouaile-r, 0o1 llcr _0u:sites for02 

devel pment a : aogul.-ede.aiJce C CJ. an be LInIPart a 

fln&:ioa. Of ikc(-,,ne Lc-.,Cl: Z ch JuoL a 2ioin aso~Cesociatcd with an 

incre~ise in p ;zoo'uce iivtc:tnxrac JCdla11oecp r~nIl'hs 

cunsiet~iis -ice ,sueru~n oc;e~ prfi~:iet a'[ 

nmosiginabie to -acaieet:Lon.. 7: iloabo h ~:at a 3ln ocoario o 

h vp :hee~i t L. C,:.l C.a ne ~:a±: o a a:II.~c ~. grow.th 

Z~s bo~l prociuc; and 'Ni:iLc: s 1; 0f ceano Ox2~e0.ev n&n z-a 

celucw'dor depend .1 nTc! lucvols :.:.n:~kai civd-l~r: o,_ 

-oal of univena§sL e~ aic :vcgTlera~u ~o ee -. oup led ;3 h 

enough pro p-re inniJlmr le'.~~ c ~ v~ sucl an e,:pandedl 

Y..elmni a-r,,7 cC C!. :~: aou IdC an [Y goalfo ofF,. 0 'b 4 ! ax.lbi(ation most 

the .9tue-y coua f:.cu. 

Theq~li:yofadiIonin- imal- oif th.2 atIidy oounti-cs is' lo by 

western O~a.sIc] t a n;aca~ei. all level" .s: I..nstruction 

a re eha lncte::L' >Ji v :c : od adc . on, deaCl. iahn 

~ ~ ~ ~ :ra ~aia~a! chd _-Z &rve I opiln.ae ~ ~ Id::t ~ ahsz( ~ 0 haa on 

Grnc onvu' c:(n f:: 'e sadea by o ~n t:o ic. rove educatio 

is par .tc C1 Ce~~On as~ a 7pr-'ce- of iCe- cpta1 GNP tab!,- 45). 

~~ ~ ~ o ucation and. Development," 
Th-ternoti4ro IL1aoo~et~evicni, 1ze:me:3964. 



Table 45. -- Per capita excpenditure On cis .... PLr-ct al C lta and-N,- per 
aistribution of epnetlu, coni:rs. 

' -: Total :Cec n ii t .b t o - 2.ofex -,e ndi., ur e _ 

Country : educatio.ai Pre-t.ioa:c ,. Administration 
CPa- 1.tu.r aPri-iary educatica educat:ion and 6-:her 

cduc*tio . . expense 2/ 

,tsrael 3/ .... : 4/3.0 66.0 9.4 8.0 16.6
 
judan ........ : A 42.4 39.9 17.7
 

Zecieco/ ..... : .,. 1 NA NA 10A NA
 
Costa iCV :/: 3. 1 NA NA NA MA
-

":hilipiol.nes. : 2.7 83.8 15.6 .5 
 0.1 

3.anganyiha.3.4 44.0 43.6 5.6 6.8 
v1,"oslanvia3/ : 3.0 59.7 23.1 16.5 0.7
 
Yai:n 3/ .... : 34 NA NA NA NA
 
Turkey 3 : 5/2.2 NA MA 
 NA 1NHA
 
Venezueia 3/. : 4/2.1 NA NA NA NA
 

Thailand 3/..: 2.5 65.5 24.5 2.9 7.1
 
Brazil ....... : 2.3 39.1 20.2 24.3 16.4
 
Greece .3/ 5/11.6 NA NA1 NA NA
 

GroLD II
 
India 3/.....: 5/1.7 32.1 35.2 18.0 14.7 

Poland ....... : 4.2 NA NA NA NA
 
Argentina 3/.: 3.1 NA NA NA 
 A
 
Cthile .3/.. .. :..5/2.4 NA NA NA IA
 

Japan ......... . 5.5 32.0 30.6 11.8 25.6
 
pn . . 4/1.0 61.0 6.9 12,1 20.0
 

:,cib ia1..... : 1.9 43.6 19.6 16.4 20.4
 
ge-,a 7/..o,: 1.9 54.4 23.0 1.5 11.1
 

Egypt ........ : 5/3.9 NA WIA NA NA
 

1.3 33.0 36.5 16.1 14.4
 
Tunisia ...... . .l 56.6 ,/27.6 4.4 11.4
 

, te u 
::-oaticr acr-;. ,;:3aron. / eiiu by.. not included. :/ Expenditure by 

... .-,.1G..... '...... byiy......Nirist:y o: '.iuLt.oa only. 6/ Not 
-a .... :including Southern Camel.oons. 

/p t :tn oic 1956-!959. 2/ -1,2,s ecia1 anc! aduItL 

-, 1,1-A.... N't a aiilable. 
, Ed4.cation 1o0. 3, 196i1 

http:educatio.ai
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These range from 1.0 percent in Spain to 5.5 percent in Japan. They are low 

in Menico, Pakistan, Greece, india, Coombia, Nigeria, and relatively high 

in Taiwan, Tanganyika, and the United AvaL Rlepublic. 

Developing countr.ies are faced with numerous obstacles to expanding 

education. Population growth .e'ents a t:emendous challenge. The isolation 

of large segments o the population due to inadequate trnsportation and 

cosmmunication; is a significant barrier. A diversity o& lan wnges such as in 

india, the Phlinp:es, and muo of Africa is s:ti.l another oace. 

Variations in language and d.alect not only miake Q d:.fficu.t to p:ovide 

teacher-s for all g-xoups oIf the popuiation, but also m:.,L y the prol)lems of 

students W oadance fMom pr-imary to secondary, and frcm c:acendary to higher 

educa tion.
 

in spite of these obstacle, during the -ns t decade primary enrollment 

ratios increased in all of the study countries a:.:cept Greece, Poland, and 

the Philippines. 

Prit.ma and ui.versi:y levels of instruction have generally dominated 

the educatinn systems of de;culoing countries. FPrvisions for vocational 

and technical ii, are vuua.y co-".sidered 4 aecqTai:e, particularly in 

view of the ara . ced for Lechi.ciaus in moot . :e. ,lcped cou.ntries. 

The United Ara. .i., and _r::-e.l are notable c-ceo icns. 

There Mfii: a due nd fur vocational scho.kin% nmcag students 

just as ther-e Ij Wiie aeaaid for techn'na.! subjects in ,:eacnda cy schocls 

of general in:cr:nion or: ia u ve::wnitica. .M.-.utige As pr:arily, if nct 

eQ.ciusiveay, ns d highly subjets, such the.;s.)C w,ith academic ns humanities 

cud fine ar.". Thece subjects are the preparation for the professions, such 
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Until recent years several of the study countries had no agricultural
 

extension progpanis, However, most of them have now begun to develop this
 

important type of agricultural education (table 46), in some cases as
 

projects supported by the Agency for nter:national Development or the Food 

and Agriculture Organization of the United Nations. 

Ceneveliy, such programs have been in operation for too little time or 

on a too limited scal- to have yet had a large impact upon agricultural 

production. Ao::eovc::, the establishment of an effective extension program 

easy is: of ords 

scarcity of fin-ancial 2eC2ource5, other iportant obstacles include inadequate 

transportation in treas, 

is no t in most the less ieveioped countriesa. Besides 

nv:a! a diversity of languages and dialects, lack 

of adequate Printi. I facilities, lack of adequate training facilities, ).ot, 

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

technology to to farmars.!::t:nd 

Agriel: am can be m-.st effezt-iv_ when undergirded 

by a large fundi and a const-ntly increasing stcck of imgroved ;:echnologies 

readily adaptabC to the agricul-ure in qvestion. In the United States and 

Japan, such a zLd aP.d strea, of improved technoi es hnve long been insured 

as a .result af :Za.kve ad hbisy effecitive agricultual research programs. 
Some o:' the I C..i:S thzouj h this rese:rch, such asJ*,,F!e::i proiuced 

improved incac. ic.des, require little if any adaptations for: practical 
application to tbe wgr'iculture of other countries. Other !'npovements, such 

as some ofthe higher yielding" cr-op varieties, have limited geographic 

application. .. . izrventions varyin- egrees of eccencmnic valuechrical have 

because countries diffe. in their relative needs for capital and labor saving 

innovations. Such iAM-itations in transferab!ity of improved techniques 
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Table 46.--Ratios of farm holdings and economically active persons in 
agriculture to extension workers in selected countries, 1959 _/ 

Economically 
* Total Farm holdings active in 

Country extension per elxftension agriculture 
: worker : wor-ker 2/ : per extension 

worker 
-.... .....------Vhni er-----------------------


Israel ............. : 610 38 157
 
Philippines ........ : 1,623 1,010 3,497
 
Taiwan ............. : 34884 NA 1,698
 
Turkey ............. : .1,758 NA 5,539
 
Venezuela .......... : 332 749 2,331
 

Thailand ........... : 328 6,438 34,555
 
Greece ............. : 4,851 206 403
 
Iran ............... : 648 NA 5,130
 
India 3/........... : 48,579 913 2,696
 
Argentina.......... : 544 1,005 4,193
 

Chile .............. : 154 980 4,208
 
Japan.............. : 13,566 4/ 445 728
 
Spain .............. : 206 NA 23,316
 
Nige ria ............ : 950 NA NA
 
Jordan ............. : 90 1,023 NA
 

I/ These ratios are tierely crude i.ndicators of the adequacy of the 
supply of extensin pevsoun el. The total n-umber oF extension workers 
rather than th numcr of fie.,. workers wa. used for the comiputations due 
to data limitations. 

2/ Data for farm holdings pertai.-s to a year around 1.950. 
3/ including . c'unity ceia. opnen.. employees. 

4/ Data for f-'r-E hoidings ner-ail.s to 1960. 
Source: C. 1'. Chang, E.)-tension Education for Agr'cultura_ and Rural Dev-

Extension Aricola, 1959., U.'1. Co-endlum of ocial Statistics: 1963, 
and Reports fro-, A.I.D, personnel. 
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fr.m economically advanced to underdeveloped countries will liit the 

effectiveness of extenrion progr:ams in many of the underdeveloped countries 

until they also build strong agrioultural research programs. On the other 

hand, extension personnel can often perform essentially research functions 

which sometimes yield insights of large practicanl significance. 

APPENDIX
 

Cultural Patterns and Value Or.ientations 

Cultural factors influencin relative valuations of material welfare, 

work and non-work activities are generally believed to have important effects 

upon demand for sods and services, avail3ability of rosources, their resources, 

incomes, savin,;g. investments and development generally. Seve-al of these 

general factors which niny interact with and ffect dcnd and supply over 

time are (a) kinsh1. ties- (b) attitudes tow.arC -Ss..c by 

4family structure, customs, relicg on, e.-posure to economic development via 

lu:ury consuu-.er goods, and education. As a coasrete euample, reference is 

made in preced:ng parts of this chapter to dlf:erences in labor fo:-ce 

participan ti o associated vith diffe:e-.ces in ttudes toward work by 

women and childe:n. As anoth,-"r examuple, numbez of hoUida7s in most countries 

is influenced by religion. So a-c food consu-iption patterns and in turn 

health cond.tions and the economic worth of particu!.. kinds of food 

producing activities. 

invesqtiza;Jon of the influence of cultural and value differences upon 

differences in levels and :.atcs ofic.,'" in agricultural output and 

productivity between couxnties is ec,.plicated, ho..eer, for several reasons. 

xritten by 1-. E. Iendri:: Orawing heavily upon a menusci.ip on this 
topic still in stge p*: ; Do-jd Nicholisoa prelminary preazded 

http:menusci.ip
http:consuu-.er
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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 ,w.jell as across ccmtrins, 

Indeed, rare are the nations that do not have some population groups among 

whom economic motivations or :'capitalist" values are relatively st.ong. 

These, if they can be identified, provide a bao:s fo-: the beginnins of 

early stages of dBnrecpme-i. 1-a-e, too, are the cultures within which there 

are not simultaneously operative some reatureo which impede progress and 

some which ar:e favorable to it. 

More over, a nar'i u .ar cultura!1 and value feature can siTu ltaneous :Ly 

vork boti to impede . tc faciiita e progress. 'Tis is so for some factors 

that can 1. .1:._n:luenaern.-aveo-. "co :c, dave 1or.i: from the point o.: 

view of bat e. ForF"iiouse:aip2e, rel hoilidays, such as
 

the h-S 
 .starn wor 1 can adversely affect the available 
sup.ply '.3 !abo'.. y/et f";::tJ.': st.;_m:±aate deve ,~a.--- ..... :.nune 

-- ,:,l... -... . . -mv: thn' l--,7t ic d m -inluence 

unon wa-: arl ma'h,:t 4eead f-r god, associaLed with the iiollday season, 

uta:.:. 3. i ?:;e:jl5 and values a::e themselves qua}.itien that 

have beesi o:a..cz and r:- -- fled o~ar tLi e. They ar.e always i .ueaoing the 

directi.on a,:[ :e .f dL,-c..A, r,-Ia; o !e through .e.S.r i:alu -nceon wants. 

some th::ohv1 . ''....,.. I.:te avt. .abie supply of labor audI othcr 

-I,!factor' and zo i, ll'a.v., ,p,. both supply and demand. At 

the same I'i*. i:&j> -, " , often. o they ae 

themselves c-g.d sc one of th iOuct o tlc dovelpacnt they help to 

influence. s a.-nc emc, !-a i United tcaes attitudes toward child 

'labor hav'e .hng,-,.d I ,rhaciS a: .C{, LeCaud', of chemise. hi technology, 

income l.evelc. emphcio upon ed'xca Lion, and ".ndustry struitu-e. As another 

http:directi.on
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example, the introductoni of factors into paxts of indin offering 

jobs not easily fitted into established job and related caste categories is
 

having considerable influence upon traditional caste relations. Existing
 

caste relations, meantime, influence the variety of operations any worker 

can perform. If labor were e:-ensive and highly inelastic in its supply, 

this could easily lead to prohibitive labor ccsts, llowever, xhe-rc labor is 

very cheap and in highly elastic supply, such !imitaiins -- although 

influencing the interpersonal and intergroup d:lst;.:ibution of jobs -- nay 

have but very little influenc upon labor costs per unit of output and, 

therefore, Duti little influence upon economic development. 

These a::e scn of the factors that have made it impracticable in this 

study Ito attemOt tc; asse:s d1if.Ferences in national cultural and value riatterns 

as factors cCountins fo- differences among the study count:ries in their 

levels and :caes of change in ricultural output and productivity. Cultural 

patterns and values a5e uonethel.ess important elements o: the prol!em cf 

increasing ag-tilure in these and in other underdeveloped countries. They 

deserve c t,: :y*--or f Car-ccono±Ic Cs uel.l as economic 

resistaracas nu~stI be ov,,e:,scma l productivitcy is to rai In such study,be i.d 

the isuces brkf, y !:entio.ed above are pa!:icua'iy relevant to asessins 

the relations of cul turn. pattAcr.s and their: underlyig -,'alues to the rates 

and processes o [ :<r'icul.tura!.1 (C Ive~ ent. Such study w1.i be riosi: useful 

for econc.ic analyss if vericurs ,hc ys -.: t7hich cultural patterns 

influence dsveI cku'.t *axi be :.area to basic c tegc'ics Occrosic01: terms 

such a demand supply. sca14ciy e te. As, cutural patterns and values 

can be best cvalun:tci. in t:erms of their- coUcmIc influence ,hci eamined 

within the framet.o':z of a genr':al theory of develop.c:ent such that the 

http:econc.ic
http:entio.ed
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influence of these factors can be d-stingui.shed from,the influence of other
 

factors such as market demand, availability of production requisites, and 

the availability of adaptable technologies mo-ore p:oductive than those now 

in use. Not even these latter factors az wholly influenced by cultural 

consideration. Yet care must Le talken lest cultural patter.s that are 

differenit and that can ie ,o.:kedly chan,,ed oily bet .jccn gene.-'aticons is held 

responsible for li-mitations of other kinds thai" are riuch more amenable to 

policies and progra.s. 
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Chapter 7.--CAPITAL AND CREDIT* 

Present Caniitai Fneatures 

Capital on Farms
 

No other feature more sharply differentiates the agriculture of under­

developed from that of economicLly ndvanced regions than do differences in 

capital resources. WThen man first began to til. the soil many centuries ago, 

his fIarm cpital consisted of little more than a handful al' seeds grtfhered 

frow forests and open areas and of broken sticks and stones to brea9 and Stir 

the soil, By cf:ot:rst ferers in econo,-ical!y advanced countvies.v use 

modern machines, kigh y -productive Hknds of cps and .iivestock, other 

farm inputs thci- cre the -:ducts Zend anrvels of laode>:n scientific und engi-, 

nee rg1.10 c,"v, Yet i2 ions of tillers the live thanac iu.at, Y of so:J! who ess 

a dcy's travel away r o ,o dero !,gricture stil!,use only a few ,;-,ple 

capital ite ns. Po): Vn.eny th'ese include in addition to seed and grz.-.ing crops 

only such i,:,i:.t as cmfW h-.s -edged ires, hand s'ckles, -,nd wooden 

f lails,At * t i levelsISC A;t.y .7:c iude wooclc : ploowsuence,Olo?73 

crts ox ,'-;gofS. I ca..xs rc-r. d-r yagfe :aft Many2 .. o f-r cud c:.rpose,-, of 

these : :,e'a -.e t.e e. hey iplnt j:rom the .rc- 'ng ha:rvest- .sing seed 

stock pascie, co':rough e' succeediug harests fuor one gene::':Aon to 

anothe- They h1w-. learne- .! use b:oth aie[mal and huu manure a:: '. el! as 

straw and o iant soi! N1any., however:, have notothe, oeriL.iasAlmen-ents 

heard of ch~eisc, ferU iier.s peticide. iybrid seed-, and nuot::c..s cher 

inputs used in the highly .oductive agriculture of the United States. 

* Prepared by DTight Gadsby. 
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These attributes of agriculture in unde:'rdeveloped reg'.ns have -been 

described in general terms by several anthropuogisas ,conomsts, and spe­

cialists in other disciplines. 20/ Quantitative information on farma capital 

resources, ho.ever, is available for only a few underdeveloped countries and 

for some of these ii: is available only for a feqw smacrll ar'eas or case farms. 

Such informat.on as is awimi)able strongly reinforces Lhe above general obser­

vations on the association between agricultural development and capital 

resou):ces. 

For example, information from the All-India Rural Credit Survey conducted 

under auspices of the Reserve Bcnk of India in the early 1950's shlows the 

average value of farm ,ssets of families n the w;e.aIthier and poorer halves of 

the populati3oi 21/ As;sets of families in the upper str'.ati" had an avjerage 

value of 8j36 ;:nces, equivalent ati: the exnchau ge rate of 4.7 rupees ner dollar 

to $1,782 This codsol:l.a2 in dollar terms of $!1!99 in land, $337 in buildings 

and irrigatio ':o'k: $. . i vestock, $41 in implements and mach:,neery and 

$32 in oither 1-iLsio.or The strata families had cultivation ass-ets it orth in 

col!ar te,-s $3!06 $297 land, in andsel 4itU in $12. hufidirigs i-rr:-igation 

work , $68 i-' liftsto::, $-) in i pie ients and iiinci:inery, and $7 in other items. 

Fatai.ies in. tha uF:..er st; based on ..en lth had annual farm ,perating 

expenditures totalling 776 rupees ($165 per f :i, .ith L:4.,. rupe-s .$94) 

paicd in cash and 392 rupees ($7 iii pid in kited. Those J.A the louer wealth 

20/L.s:. 'tInd B. ".Yamey <YEditors') Capital Savin < Curedit in 
Pe.sat Societies, ',Idine Tub!i.shing Co. , Chicag.o 1964. 

/ Reserve of l'-India Credit Volume Part3ank 1di1 Ilural Survey, I, !, 
Pp. 1 

http:codsol:l.a2
http:informat.on
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stralta had annual farm expen6itures totn!!ing 214 rupees ($45) with 121 t$26) 

paid in cash arid 93 rupeeo ($20) paid in kind. Cz.sh e:tpenditures 4n the lower 

strata included 12 rupees ($4) for sced, 3 rcupeec ($2) for ranure 29 rupees 

($6) for hired labor, 29 rupee., ($;6) for ,ode and 37 rupees ($8) for other 

items. 22/ 

The nverage farm in Taiuan at the end of 1957 had total fara zssets worth 

in U. S. doliav,, $3:1,20 "using the exchange rate of IT $29 = $1 U.,, )- Land, 

averoging e4. 05 icrcs pc! farmi ..t..ountad' f $2,9:9o o3 thi;st amount..+ building 

' and othcr .land :cicturl, ,o? $6O9, livestock f*or $7, crw inventor.ies for 

$o nd 1r'n and for Annual oer'; ahinery '.r'e.nts$43° farm penses 

for ts2e .,.2:. in ')/ - ounted to $34. per farm with $219 paid or.,t in cash 

!d ,124. pid cuut :i-L 1:iJaJ, .923/ 

V! ior 0-o-.-a cvDv)-Szc13 of -,+.the average fnJ con­t' Iig:cL-

visingof 3" C pS .. oi,r s an a3bl... :+otal-I"lU, zrea o f 36. 6 as::ces per 

family i.e 1952. ?7. $U;Gy dt a tIi ed f-or 7:1, failies in thce provincesCc ci r)c. 

indicated a iv' u f u:ble raety"" per :ourvey frtmil o" about 

c
$550 per tti .:A . .' s5 at.o equi .:cnt'' con­1. iss3ess c. 

o:-. ,,t t,' 2 : ;.: T.ce.:e inc.l(ed cement 

p.;:.: so , .. .. a, -. a...chi"e ca:,CT! .. ,s and 

bicycle -:4S .. :ec,,] ,., . 2L:er- :, ,::e . as .m ecqu i::e.n Farm" 


ecI.ip::eo [ r .. .V.Au. o' ol" 2 .. ic~ :ed in a few, . . '.....Til 

CeSp-: a : biM. iu gCe:e k1 the :Thri eqtti~ijmul: c.;usisted only 

v:: I ..... - b. ChineceAnev_......... ! ; JointCommiss .ou o.: h',,,'e-econsi:+ut:on, ;) c"" " l'5 
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of hoes, broad heavy knives called matchets 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. 24/ in nddition to the:.r "durable propety"', the 

average family had about 5 head of sheep or goat.:s atd 15 fowls., 

Japan has achieved a much higher level of outnpit p~er worker aild per unit 

of land than have other Asian countrie,;- with ,e c:..ce[tion ox" Isracl., Assets 

per Japanese favr in 1958 had an average value in "f. dollar terma of $3,465. 

Of this araount; however, land accounted for otlJy 2 . percent careq-cd with 78 

percent in Taiv;,an. ihildinga accousted for $I ,35 455.,U percent; rm. equiD­

ment for $144 or 4.2 percent; 'ik soc for $kr2p" and ccsh oa hand and in banks 
..or $564. Fa :m operntineg c'enses averaged $.04 per ,hre. ;ajor mense items 

included f:.ier: ave~aaging $70 perfarm, tools and equipnuent.. feed 

pu)chases $43' razena'ce fa-:' b,:Uidings to cite .25/and of L29. some. 

in Ysc)e:. u,.erage investment rer :arT: (e::cL:a :tand) foz e--stablished 

famnily r.:s. ,?" £h.a <eia~d i954-3: at c95Fas about $5,:-D.. Ofc.s this 

,,,3 invested ...... $2,57 ,C iramount a1bou "I.*,s i. structures z.iic- - i L_.m; lIve­

stock an: ] . . cha:cds., 26/ Of the ,'000 in .:ic.t <.s and eiip-ent , 

abouit $45C tcz :.-.fa:-:ich.ne:-. and imIements in . these :-:ms had a 

tot.l land aza, -" 75 ac-res )}er far and ;.:i.ated area of acres perIn .I 

",-art. :l ,luch .,- t":':0 1 is ued per fet in.eit;e TLY.,:.:an or Japan, 

Z' eihe Japan-1.4.1.0 
.4/ , 0 2 and Din,'i .erin Coc..... U r1_ldc.in, Lt). , rmers: 

An o nan; c S: .- xy Z%! o. I Co.: 'a i .....i_ . o -ord Unive.rc.,'y Press, 
London, H565 pp.. 

25/ Y.. :< 2.[-D. .i.e _ nan. : TAO ..,:... ur... De...opment
P-aper * 76, ? Aid.-.cu.tu,e Orani..tion t United atv .naiJ ' ',, Rome, 1962. 

26/ YTai" 1.-A 1.,ni-l.sis of E-tabli.shead Tars.ilv ;.a-rts in Israel.Tf1u.,a Eco.rn'.11-C 
1953- i95" - Thc F?W roJec't f:: onomic :esearch :tn l' deruenlem July Ift4. 

http:r1_ldc.in
http:fa:-:ich.ne
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Amnong the above countries, India ranks the loi.es; end Israel the highest
 

in capital per farm. Estimates have not been compiled for the other study 

countries, but the amount of capital per farm in mo-st of the study countries
 

probably lies between the extremes reported for India and srael. Investments 

per farm are at 'he lo.,qer end of this range in Pakistan, Thailand, ind Tangan­

yika, somewhat higher up the scale for Egypt. Sudan, !ran, Philippines and 

Jordan, -nd higher still -.n the Latin American countries with Argentina appear-

Ing to have average capital assets per farm in excess of those in israel. 

Against these estim'atest the average value of farm asl.;ets per farm in the 

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

Capita]. in-Afri.ultu-al Service [qc i!ities and Gene -al....ntr. e -.res 

Modern agriculture requires not only large nmounz':s of capital on farms 

but large investments iii ind'stries, insti.tutions, an6 facilities upon which 

farmers derend :)r a large part of the production req1AisiteO and services they 

use. These include industries enganed .i the rnu.:acture of farm uachinery, 

fertilizers, pnsicic~es pnavmaceuticals and other: i tems; indus-triep: engaged 
in s.essmb-sig of farm product ; iudutries engaged in 

tae -r anspc. : , cii.n:ihutio, and soles of factors and products; irrigation dams 

auc' cani a!s f r.' *, t , zci;agri:culturai edc;".ton extensiou and research 

institutionis; a"rd the infrasi.ructure of r.o ads, m:ti.s, har:bors, electric 

power systems, schioos0, heal.th and sanitation facilities serving both farm and 

nonfarm sectovs. 

.- United 

a sington 1963, Lable 638, pege 441.
 

.22/ 4L' L:::tl_ iitcs 1543, States Department of Agriculture, 



'.elsures of the stock 3.- cpit w-,aJoh used for such industri.es fil 

ities nnd services ar-.e not no' wviloble even or: thae United States., let alone 

for the SiUdy countries. 2';/ Some 'idication of i.fior intet-country d-.1fererces 

in suich capital investiment. hox-,elver7 is provid'id by sut-Istics on production of 

fertilizet-;,. miles of' hard sturfzacc aoids, tl 76, Chap~ter 10)., ele-ctric power 

Production, ond by ge'neral i-fo:C~l7aion on agiu£L1mart-eting fcilities. 

Amlong h stud-, contisfpai is the lender in prodiuction commnercial 

fjertilizers aLnd- i - m'ost oCE -lhe othler iii~r finves7tments ink a-ricultural 

service 1hecilities, iie-Nico nad Lrgceatina lead thle ote<Latin Ateian coun­

tries. AlIl. the I% couaetries L-e !-rt Jnpa ainere and a 11 of Uheof sian 

AfriLcan nat:ons lhaove very:,, 1.3 -1.InVestment-S in o.Uua.service :Tcillties. 

17eeds 2orore Cauxtta! 

The neen fo::- more ce:~ o I~fCa:~ut:a outpul: carl be determined 

only by c-:.oss tIn:cr~e.ts prdz2.Lyrkieto its costs, The closest 

aoO~~~~o~~~:2oa~c n -osch:frmto basis I-thie studyoalol aIonal 

countrIes is (:~: tu :to ZIS~Shsor'm 5.ni table 47 foI: 11 of the 

T!v~1 (snta o2n26 sturiy T :;l eoeaeYeaorl3 incremaints cap ital1 t o 

aIverage yearlv -:~ut:a upt ~e they d,)iiot take 

nCcODL-'- ~L~!':he: oi ctorc to u"'e inc:-ennecl oantcu,.: hence 

airc buxt vr ' ic ocpeajdtc:vi~. 1ii hin enerial. 

L~2 'Of z'3.mitaY e1IEii.~Vhg YnLc prodjutty cZ-2To). in most 

ZXt-c :t~.e L1 prdutiviy EIecro I P 1ot e- the ,rire dev-­f1 ii in 

;.. jt: co.. ofthe1ior::kg -on Agriciu. :ural. Wealthl: 
N'enrur:'i." cC. C L cowm'L tc. onE, De 41005 J-) IOnoOOic U, 13 egs , . 

http:industri.es
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Table 47.--Capital-output ratio and -elated marginal productivities
 
of capital in specified study countries I/
 

Country 
Capita!-
output 

: Marginal 
productivity 

ratio of capital 9/ 

Israel . ........... 3.70 0.27
 

Philippines ............. 0.O
58 1.72
 

Yugoslavia .............. : 1.00 1.00
 

Taiwan ................... : 0.76 1.32
 

Venezuela ......... 4.78 0.21
 

Thailand • 0.26 3.85
 

Greece ............... 1 14 0.88
 

India .. ............... : 0.75 1.33
 

Japan .................. : 2.33 O 43
 

Egypt ................... ... 49 0.67
 

Pakistan .................. 0 20"3 571
 

1/ These are incremental 3-oss yatios and gross marginal p-.oduc­
t.vi ty "fle2.-,ures. 

zre n:ec:Lpr1cc!n ratioo2/ Th-ise the ot the caoitu l-output 

Source; Da rolided by the Food and Ag icu' ture Crganiz.t ion, 
United Nations, 1964. 
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the marginal productivity of capital was much lower than in Thailand, Pakistan,
 

India and the Philippines.
 

The estimates of capital productivity shown in table 47 are indicative
 

but need to be supplemented by measurements which take account of other factors
 

than capital which have been contributing to output increases. Moreover, these
 

measurements at best reflect mainly the productivity of capital invested in
 

traditional inputs rather than to the new kinds if inputs that are believed to
 

hold the hey to increasing agricultural output and productivity in the study
 

countries.
 

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 an-viculturai input items, such as in more seed of the kivds they have 

long been using , more cows or donkies, more hoes, more matchets, - more baskets 

to use as containers. Additional capital is needed, however, for new improved 

kinds of inputs essential to increasing agvicultural output, e.g.. seeds of 

improved crop varieties, cheraical fertilizers, pest.c-c1es:, and imp-t.oved imple­

ments. Cipital is also needed for the manufanture, transpoirt and distribution 

of fertilizers., pesticides and otheC production requisites; for f;i.cilities for 
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the assembly: transport, pracessing end distribution of agricultural products; 

and rQtion and drai e ..ACORN.a .. At the genern! overhead level, 

additional capital is reeded for roeds :c-ai]ixoadol harbor facilities, electric 

power and telephone ystems:, printing presses, hospitals and medical facilities, 

and educazinnal and rescach facilities.W 


The -nts fad:& . nc capital now needed for these kinds of investments 

in the sdxdy auar: esc::nn;ot be eesily estimted, but the sms are known to be 

en,.mous :elativ-e the r RIions tlht have been made to the capital stock o 

these co.ntrieL ithin the lst decade (table 49),. 

Concepalily, u::v: ,,_.:es e.n mobi.i::e capital tooun.trid .dd:'ional 

invent in ag.ic,.n ay" E.,' : o,: cominion of -o maiu ways: (1) by 

n=.-agr out N n:tt ,2) by the diversimo. a:oduction and i'mee a-.d 


of capit-, ,+rom A CT['. { 006:-
VCIL s.otu.ces,.
 

i:ntei.-ral onv.ings:. ca!-, SEcu-de t:o.luntcr:'y Ly Wt:..ROdM.S,': families, hasin-eas
 

firms o:: M:&7.,: :aC:.o , . thy can be cmade ,:h:cu:h forced saving techuiques, 

mainly n&V ton I i.t! 7Ae :o, cDVp. :cu.).ntorN iade on 0 

scale su....O.to..Knuonpocs toOn:a.ce -'r..dc& consumption of Wt;,ei: 

inOWeizlimtc'Sr-: ... .m.0:"U a'swu:.c =2cc.: possibley no r.'GCi ,'>teof o',:.ngs is 

:.:.,-:: -1 . .aonly by ': ,' > :. ' -:: , t'c.: t.;n:I-n: .:c 2e voluntarily msade 

or for:ced L Mi..Y::::N"-.:- ra: r -0 . ert: 2hey hwever.a C.- evici:, 


povid : .<.,. ' .ic: td n.2 C02,rIoa! :.or .::'.::n thaz does not 

I~n
reqine011ouputnudCOUUPPon f ohergoos and~ services.
 

http:toOn:a.ce
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Table 48.--I.nual gross farm capita! formtion in specified study countries, 
1950 and 1.960 

Coutr
Country 


SCu 1950 


:'.Mil-lin 

Israel ...... 63 


Sudan ...... 5 


Philippines 25 


Yugoslnvia 70 


Tniwan ........ 37 


Venezuela .. : 135 


I m ... , 50 


Greece .14 


india .. 37 


529 


42 


58 


2/ Capit,:.'c~
.:.'_.:'..... 
2n $1! ::.d 


SDurce" "!,*. 
Cverm~e r :, ,. -.. .a 


CG13s-5 far ia forathion Gross capital 

----------~-------------~ 3'CtLU2atLofl as 

'ocPe. : ;ect;3.:e of percentage of 
V of agri­

ura o utUt1')60 1950 .1.960 1tu0o: "", : ;1960 1
 

.,..oll:rs 'U.S. iDollzs Percent
 

95 217 2/214 42
 

33 4 !l 6
 

24 6 4 2
 

393 9 47 33
 

48 45 55 ii
 

217 52 88 40
 

81 5 8 8
 

1.09 4 30 14
 

2,156 3 13 15
 

787 104 2/129 16
 

117 18 47 10
 

i50 2 6 5
 

:: ibc,:.v...e o:: , f2...um I~I'rand ws ,;c7 in Iirel 
vin ',,p i ise, 

i C, ict,-:.LSioFiz;-:e0 qua and Respective 
:n-..L,IbctcL:mant, V . !.ccountr U. ,tiornl.7c Statistics 
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T.le difversion of cnpita fro- other uses anCd e.u*zsc an in c tu10e -;ts 

diliersion f romn hoardh:, ;",s dliversion fromn other p-toductiot~ uses (Inrcluding 

that from ~the production o.Z traditional inpuLS th p,I. uctian of imrnpoved 

inp)UtS) MICI Its- d~iVC-:Oicn!0 o fre sources, ns thirugh grns loons, 

an investments by riect. 

Inr~r:oil on :these Vui(2 Of 1~n cap-it"A for usl in 

i(licoin .'.o :.ity i~or rx)s5 of Lue stud-, courtzirG5 with 

tmoc t o) the ito:s'nOv;:.~i eie )K-u h ijjIi:ly geie In3ta anndo: r ure 

ij~itCi 1to L, i(cu:)c- :c:"ctait Size ol income.,i: 4k-roaIno.' 

.LR~C01e Ci,~b3 i 1)U F -c] r p~C.VYnLvi-

Tghe.:tn~.r~iz~ out uf- oioc*s~: lrOYcls are rei­cu-'r.2cni 

11ve" 7 a~rc YU20 of~'.2~h~ 1JT IeVele 5K0d .011 


of2.2OT,.FV c& c uc.1 1C su.~ o e
r*., -1ottof i:: 

~:o!CL~yC:C ~ 2 .: svino ndl ~pi I ~twthomC 

p~? :~ . CI:;.~c.1. ~ on indczate. ­t3uI 

4-­

- ~~'V* I.CtE:C1 uC . 2 'ik r 1'dL.. u.L 

n~ ~7i:~' ::QICLI~s..c~: :~:. .:t t~~~innei 3iri bu; Yoil ec~ ~~~~~~~~~~~~~~~C 

2.n' i29/ I?:.:ci 0u nd c 

T'ooonn~~: Sv LCc Iu:..' no C1, . a ~3 
I nnrl 3 2 (Eelt(~~cs.-1 -- !w aJit1~3vC).edit 

1, 3!.- .2aJh~ 19ay: 

http:2.2OT,.FV


and the Middle East. Historically, land iWcoe han often been used :wainly to support 

conspiciously high levels of consumption rather thnn as a base for new capital 

formation. .30/ Yet through a combination of lad tenure and tax reforms, 

Japan and Taiwan have been ab.le to dotw ofN r !ae part of such land income 

for the financing o needed capital impr3vemcnts, .31/ Accomplishm.ent of the 

some thin: in most oE the onhe r study countries hav-;ing la:..'e concentrations of 

land owne::ship, ho.ve::, will require a drastic overcul if their tax systems., 

,hetler underempio'ed .:,aezvrces provide an .po::tant One.:e for new capital 

foruation irt nzylcuikut:..e ca6 :t"s r:elted infrnstruct:ures deicind upon how much 

eources t.e countries.underemployed .. ,udy ". ve , avni.:bility of the 

factors i_ eded as com.,ple.cna: o: th uri 2reMpl.oyed :eSOuW'ce.,_ including amSo 

such cot.,ent y -csn.:eo the entr.a::Eneurshi W o:gan.ationa. reSoWrcEI;p 


x.it ou vi.i ;: ,... i 7 " . .. 


wi.thout h tow idle an:.iland e little econnmOic worth.""' o:: 

Some o~eyves doubt thu l1e:: C .oc:. countri:es hava enough under­

enpoyd rsuu:ccc' .'e.y ,bON=, to s,.,e ac an im;art:it bsi for net, 

capital _rms t:,o:n. Te.se ce :c; :2.0tt.r h.eve co-monly been pn:tmpted by doubts 

conee:.nias. %ay:,o vry:,g:nlm~ .. vivu. uf l.a-boc, 11:'':.h:ich d:>qbts are probably
.. e;..... ...
i-o;-,. 


w::ell " .... thi 02 vp....duct .. y of nztu:, o Sev­.... v .. b...,;r l- pN ..m. 


LIC ENVY C8 , hQ j W.! er',I Of :tu'.; .:.:.r .c', ;: hr . '('.,We t (ly "( ~t of 

....................- -. t:................. n
The Ma~nchs-,~ ol["., 5...nw.ho w.yi:1 
wit UNAC' i~pi o Lbo, 

. .o 

ment," C.. , .bs '.;.. a n'.n e Jo Deue.vinto -conomio, livraria Agi;: Ed 3.ra , 
io de ,f:ei9:a, 19 

.... O2 nr "Same leflections on the Knrcnep of guished Unem-ploy­
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~ unemp loyment.___There. areaao-. arge.sea sonal1-variations. in the -amountt .of. work --­

performed in the agriculture of most underdeveloped countries. This 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 nineteenth 

century, such labor was frequently employed to build up farm and rural area 

resources, as through clearing land, building terraces and drainage systems,
 

constructing fences and buildingso improving roads, and constructing rural
 

school buildings. Examples of comparable patterns of new capital formatidn at
 

near zero opportunity costs--i.e. in terms of other material goods and services
 

foregone--can probably be found in most of the study countries. Actually, full
 

employment as an economic concept-is a relative term, meaning full employment
 

relative to a given set of resources, income levels, and valuations of alter­

natives. With lifting of their hopes and aspirations, most people in the
 

world's underdeveloped countries are probably capable of doing much more work
 

than they no, do.
 

Frequent references are made in the literature on peasant societies to
 

various methods of hoarding wealth. The magnitude of such hoards and their
 

importance in underdeveloped countries cannot be determined from available
 

information. The diverting of sizeable amount of capital from other pdduction
 

uses for investing in agriculture can be safely dismissed as a possibility of
 

appreciable importance in the study countries. By and large, the study coun­

tries will have to depend upon their own savings for much of the capital they ,1
 

need to increase their agricultural productivity. These have been supplemented
 

luring recent years by foreign grants and loans under programs of technic l and
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f.nnIasssitanceto:aundeyd eveloped-count ries.(table 49)'.. .Jn..moalx-of the 

study countries, howeverb such assistance to agricultural prjcshas amounted 

to only a few cents per hectare of arable land. In India, it amounted to but 

on etprhcaeo rbeland in each of the years 1961 and 1964. Sucha 

assistance has been supplemented by investments made in the study countries by 

industrial and trade organizations ftom economically advanced nations. Foreign 

corporations for example, have made some investments in plants producing fer-ti­

lizers and other production requisites in a few of the study countries, thereby 

Pproviding international transfers not only of capital but also of entrepreneurlial 

ability. 

: : : : : t* ~ ,A' : ? ; : L!?;° CreditFacilities":!. : J''.L.. i: and ,Practices. < : . ',.ii . "' /: : ' :-' : ? 'i - V L t ' 

Kinds of Credit Aznce 

-
:. . , ,O - .. a~t A -t , -' , , . ' .- ? 'a' . - ' : :,.'-i: ' ;,, ... ; / ,,' ': D' :. :" , :: aa.a S'.- L,­

'-i', ) A';, -, a ]L', ,. ,, ,' .>-: ": :- " + - - .. . ,' : ' 4 . a.aa- a, • ., ; - a . -): ; ! 
' 

-'-'a-"a . " ,- ." ';, : . ,- • , " . ' • : ? ,. .. . .&a-aa-"aaava .,a - a ay'a,'a-)-a 
81n most societies,,. many. of the decisions-- to Gave and many of the decisions ­

to invest are minde by differ:ent persons. In such cases, it is mainly through 

cxedit traneactions that savings are made available to investors. The agency 

and mechanistn tbrough which savings are made nvai-'lable to investors may -be 

very simaple or very elaborate and complex, often varying depending upon stage 

of economic development.. At one e:ctr-eme, savings can be mande availabl'e 'to 

investoro directly by novers witnout intermediary agencies. lit the othe'ra 

extreme, the savings of many individuals and groups located in many diff-rertt 

1; places can be assembled and disbursed through lowge-scale banking and credit 

- -systems, including those operated by the state.
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Table 49.--United States net economic aid disbursements, 26 study countries,
 
specified years.
 

US. Net economic 
aid disbursements : 

Country per capita of : 
: total popu1lation 
* 1961 : 1.963 

U.S, net economic
 
aid to agriculture 


per hectare of 

arable land 


1961 :196. 


Dollars Dollars Dollars Dollars 
Group I 

Israel ........ 14.55 22.08 0.65 30.00 
Sudan ......... 1.07 076 0.10 0.,13 
Mexico ........ 0°42 0M13 ---- 0.11 
Costa Rica ... 5.00 6.92 1.57 0.93 
Philippines-.... 0.42 0,48 0.08 0.02 

Tanganyika... ---- 0.52 0.01 0.02 
Yugoslavia...: 4.09 8M12 0.05 ----
Taiwan..... 11.36 6.15 0.42 0.33 
Turkey......., 

Venezuela.... 


Thailand... 

Brazil ..........
 
Greece.-.. 


Group II 

Iran- ..... 

india........ 

Poland....... 

Argentina.....' 
Chile-. .o , 

Japan .......... 

Spain .......... 

Colombia ..... 


Nigeria .........
 
Egypt ........ 


Pakistan ..... 


3.81 6.03 0.02 0.05 
118 4.07 ---- 0.09 

1.29 0.97 0.15 0.08 

1.08 2.33 0.06 0.99 

3.93 2.24 0.02 ----

4.15 1.22 0.03 0.05 

1 08 1.59 0.01 0,01 

4.57 1.52 ---- ----

1.80 2.44 0.02 0,06 

6.15 14.15 0.15 0.28 

0.55 0.81 0.02 ----

3,76 0.06 0.01 ----
- .. 2.78 0.!6 0.86 


O.11 0.22 0.04 0.40 

4.62 5.18 0.04 0.13 


2.50 3.34 0.01 0.98 

Tunisia ...... 3.7.38 11.11 0.18 
 0.50 

Jordan........:40.59 21.-57 0.4,0 0.71 


: Annual compound
 
: rate of change
 

in crop output
 
1955-1963
 

Percent
 

5.7
 
5.8
 
4.1
 
7.9
 
3.2
 

3.1
 
4.3 
3.6
 
3,1
 
4.4
 

5.4
 
5.2
 
1.7 

3.3
 
3.0
 
3.6
 

2.9
 
2.3
 

1.3
 

2.9
 
4.3
 

2.6
 
2,8
 

2.8
 
1.4
 
-1.9
 

Source: Statistics on disbursements of net economic aid to the total economy 
and to agr:.culturail sectors are Zrom Operations Reports: Agercy for Interrational 
Development:, Washington, D, C. Statistics on population ant! area of arable 
land are those used in other parts of this report. 
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Quantitative data istinguishing the kind of credit tjcncies serving 

agriculture are available for only a few of the study countries (table 50). 

These data indicate that non-institutional agencies are the incipal pur­

veyors of credit to faym people in some countries, especially to hose near 

the o.e ad Af the economic development scale. u ndi, Pakistan, Thniland, 

the Phiiepineo and Do:n, m:):e obrn two-thirds of aI ioan, are made by non-­

ins titut.i:A. a:ncies, :hich category i:ncluee re..atives Wui frZiends, land­

lords, t...ers Lad persons Anoe re r.essi.on voauey-lend..... Relatives an6 

f.riends :ne rked to he the major source of ..nus for f:a:mers in .akisatn 

a.d Thaila3nd w' t pmo .s:.unL:.I ioney - lenders Lhe ,aror sur's in the Phi!" 

:.ppines. !r:. .::.d MOd:,.. in cont:raMs,: insit-::u.a credi: agencies (con­

..s'cti of cooc.,rotc.. ;:CX;.me:cia! banks, and ofgfici.! ...ad .eri--officiai 

age.'.sker' :v:.t .:r39 ,e:ent of the loane to ca rmd A AM=.icicico and fo:r 12 

percent o thcaj n. .:: ::,-n.::. '' have madeAn-..'., : substantial eCoe0Mc 

pz:ogres' .itin the last ;.o 'ecades. 

on*'9:.t: !-s i!.' ]:t t . A--'en!e.- s 

The...... ender dr,;ws m.aintly uoa his .n "ersonal w.,ea lth 

as the Sorce Ai hi. cr':'.t Mun,.; He generally serves " relat:L'ely small. 

number of Pz'o13cUCZ Wing i; e :"SC Qt..,cm: Lil .TAIom "ie:':Z', Tr to of 

personlly i.f, is cdUI Oqu :in.vi ot:M inked-i his role as W, 

lord o crr isc ":i,in,often exte x't r " .'ed u,,er tunder::.v'.g him o.ner" 

ship of "-op , -rm.tes long or'e the: rveo. R : si3,: cr..op .ailue,, 

hie cdi ore relativelyad t-he.efor riss, aos h'ah bec,:.ase the geogr"ph.c 

http:r.essi.on
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ar~e:L -Iihin which hie opern-lec is, t, o snvll :Eoi: cr:-in fiu: es to be oJ.set by 

favorable conditions elsewhe-e. As irxeicated in tanble 51 fo:v India, much- of 

the credit he exteneh, Is gra:nted ':or o'- 1uiep:ose such ~IFJo r 

marriages and fuulerais. 

he u uC Oriall andiIUde: tLh,_se uc -Cr ,,,c of JDI," UI lv x77"ery 

interest :at s .7.. T.I OnIe the rj11-'i>~ :7**ei hip eaie 

inte)as~ t 60 zcc.n on 34ti~ 1-cXJi -o£hh oarns froum nlon­

oftiuL. oo2.tes c 2; :t:oc: ore on 427 ~e~:zIh CcI1c3i). 

r *.r 

10i O 3.o7.. L 

noce ~ ~ ~ : oico LI£:.nM.13fo01cn~ ~ ~ Cha0z~S.1 .:.>'h Q. v! 

to nou iir it)~arez~.:abl non- iar i££Ion~ ervii2es f rie a'v' n 

m.. ing zlnd 4o.. ' thes r sav.nn-~L c 1C.u. .j3 caoocs.Cr-v. Jc:.g xo 



Table 51.--PuVposes Vf borrowing by rurai fml.ies in in, 1951-52 

: Percenty:e din tributiop of l.'ans- funds 

Purpoe of borrowi&:ivery 

C[.tL0 :' .:;.... .V I .... 

t~-~cr° : i "E IL:£, 

Capital expediture on MM ......... 31.5 6,0 27.0 .
 

CUrz:-enhi expeit:: lluce on .Wn,, ........ 
 10.6 l.1 9.3 1'40,.': 

"Pon.:. Wu s,: . .... ,4 R r o. l.,5 6.6 ":.-es.s av ... ... 4 18.5 10 0o 

-v"".... 53.4 56.374.4 901. l. 

C.i.....~ru n& ........ 8.3
:. . huses 13.0 

!CIN;.,.,OZ eM ........ 6.7 10N7
 

.... 7233.1 

JAZC- an- Swakin expen~sCes 4.6 7.3 

1,1:jrv ',. ; , ..... .... .... ... : 2.7 4.0 

o m n Ov Wh ................ . O oO! 02.0 40.3
 
CA AMTY• 
 t1. ....... 6
 

~ ~ "10"0."""0;.:,.=."...:,">'::.: ~ .. ' ~~ ~ ;.:.t ~ ~ .. :-~ ,. ~~0. ... 1t_:5'9-".A_..-L. 
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Table 52.--Range and distribution of annual interest aes on fam lonrs from pri­
vate sources in India. Thailand ,MC i 

I Thai land Phi . ppies
 

interest 0 t - :CS Dstries C
munto 

rates D_40diarates DiS:;bu j n rat es District 

Percent ?er:ent 1 e: nt:c Percen.'_ Pesrcent PercenLi
 

. 2./29, 0.-15 one 1/22
-_ 1./8 

5 9 


5 - 9 3/8 9.1 26-35 17 15-29 7
 

9 3/8 - 12 1/2 1.7 36-45 19 ;0-59 10
 

1 - 1_.. 16-25 31 1-14 7 

i2L 1/2 - 18 ... -- 46-55 10 60-99 15 

- 25 .. ,: 2.8 5 -75 12 1-199 22
 

; - 50 ... : 13.! 76 and 20V-299 10
 

,,ve 50)........ 28 over 1 300 & above "
 

... .oo00'o 100.0' 100. 0 

, ..k'roe n-.. ".. n.' Z)~ C -.s c 1P 's, d -r a . ',r 1 e nii:rLs
 
1!e sL e i. t esn .
 

s d i..I. .. .- :... c- 1 11 T... !,:t :)a n l l :. i' 
);~,-.)!~ ~ ~ f?.ot:..c.,:-]:}u:.'ae,',~~l.. ~ ~ ~ ~ ~ ~ ~~n e:v.L.l:,:_(0:,,=.=,1:'.)i

jv~ l 1 1: 0r 
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Such idealI agricu ltura1I credit systeins-are nost-fully-approxima ted in 

economically advanced countries, such as in the United States. 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
 

elaborate system of banking and lending institutions, many of which serve 

agriculture. 

State operated or sponsored agricultural credit systems have been estab­

lished in several of the study countries, including Mexico, Japan, Venezuela,
 

Pakistang,Phiippines, Iran, India, Turkey and others, In fact, Japan estab\\
 

lished a system of agricultural and industrial banks in the 1890's .q/ and 

Turkeyts national agricultural credit system was founded in 188. 34. 

Except as nations can draw on foreign loans and grants, the emergence of 

agricultural credit systems, capable of playing a highly dynamic role in increas-' 

ing agricultural output and productivity, howeverD is' in large part a cdiicomitant 

of economic progress rather 'than something to be created throt:gh legislation or 

governmental orders. Nations must have more savings or capital to assemble 

before they have it available to lend to their farmers iQ:Sreatly increased 

amounts. Japan is one of the few study countries that: has yet achieved a high 

enough annual rate of increase in per capita incomes to be able to channel a 

large, steadily increasing supply of savings into its agricutlt.ural sector. 

Israel has also developed a strong agricultural credit nystem,,i 7. has been able 

,,3/ Takeka-u Ogura, .Aricultural.Deyeloiment inModern _Thpan, )Fuji Publish­
igCompany Ltd., Tokyo, 19630P pp. 262-265.
 

34/ 'Country Report on Agricultural Credit in Turkey", by the Delegation of 
Turkey, Congference on Agricultural Development Banking, Cential Treaty Organi­
zation, Karachi Pakistan, April 16-20, 1962. 
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o this nppart,,becauv e'ofits.ownrapidagricultura I .-progrea a Iso_ in 

part because of its advantaged position in international capitol flows.
 

VIn some of the other study countries, the emphasis in the program of 

most credit agencies is upon year to year 6nd inter-generatlon maintenance 

functions rather than upon the channelling of increasing amounts of capital 

into agricultural sectors. 

Most~of the loans in the study countries are made on a short-term basis
 

(table 53). Israel, Yugoslavia, Japan ajid Colombia are notable enceptions.
 

Also as might be expeced, loans made from institutional sources are made pre-.
 

dominatly for crop production uses (table .54). In Colombia, how~evar,: the 

stated purpose of 45 percent of the loans made in 1963 was for use in live­

stock production., Land iprovemaent was the stated purpose of 24 percent of
 

the loans made inPakistan in 1960. 

Information oa the size of loans made from institutional sources Indi­

cates small size of loans, as migjht be excpected in view of the small amounts 

of capitol used on farms iLn most of the study countries (ta le 55). Loan 

si2es are highest in Latin .American contries and lowest in African ncd Asioan 

countries pieropsed in ersi of 4U ited Sttes dollars, the averagerihe of 

loa-is in 1959 was only t25 and only $20 ­.4n India in1ran. 

A major cont.rition oinestitutional cedit sourceo ia the study coun­

tries has been it-hnt of making credit funds available at rateo of interest or 

that h.costs csource
are aubstantial'y below those charged by non-intitutional 

(table 56). Rates in Ian, for e3ample.. ranged froa 3 to 6 percent; those in 
''. 4 . o ~ o ..'4 r b t o fi , s i u z4+ n ! e.. e .+ l -' o r4 e+z 4 h . 4 ., t d4 , o r=+++Aa 

.# + 

(':: 4 .l' 4' +'44 44 4+ 4 .4 4++' + ' 1 " m . . ' PNnigeria ranged fmom 4 to' 12 pecent; and rntep in +hco makin rangedsmailandfrom 6 to 844ls+hsbe 4'dz fudsavilbl +ae - 4.e :r +;:' 

h Y
;+4v'r'4p+'( ' 4 i + a " ''4":4r;4m h4l44 ,4 + a4ge444n-ina 444 4'4 on(4-.r4' 444..4+4 'fm ' ''+c' b 4 
4'-'' ~ ercent. 

4V 
0 

http:on(4-.r4
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l o n ,Table 53,.--Shurt- te me by : i itut:onal credit agencies 
as a percentige of total institutional loans for specified Coutn­
,:ries and years. 

Country Year .o...-te. oals 

Pe-rc r.t
 

Israel ........ 1961 21:
 

Studan ........ 1960 9
 

Costa Rica ........ 1961 95
 

....... 1959 31
 

° ,,1957 95
 

TUrk.ey ...... 1963 85
 

Venezuela ........... 1962 82
 

oeece . 1961 82
 

Iran . 1959 67
 

nda .............. 1960 94
 

Ch e ............ 1957 73
 

J..pau .. 1061 43
 

Co.3.or I0..a ...... 1961 4C,
 

........... 1959 94
 

S ...... c -v.'n 

...,.epo,'" ou . f',3.c:n. " ... )i. ,: c 
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Several of the study countries have substantially increased their use of 

institutional. credit since 1953 (table 57), This has been particularly true
 

of °Japan, Venezuela,, Philippines and Greece, and these countries have made 

stubiranotal agriculturai progress. .Incontrasc, the volume of institutional 

credit increased very little during tho period 1953 to 1961 In Thailand. India, 

Spain, Brzil., hxic- and Colmbia. Among the linter c~untre2,, however, 

Mexico and Br izil have both exhibired fa.rl.y rapid rate.s of )..ncrfase In agri­

cultural )utput , st( _ ;estifig Cnc.-: again the large haterogenei-y of thvi study 

cuuntries and the posetbi.itier of other factors compensating for those in 

which individual. cojuntries are d-lsadvantaged. 

,,"mmarx 

In brief summary, it is more c,'pital rather than credil: funds jtr so that: 

fsrmers In tht 5;tudy countries need. Banking and credit institutions can hav 

an influpence i.iprn supptics of capital aoailable to the agrictltural sectors 

through cief.r effectiveness in mobtlizlng savings, through the influence f 

their interest rates and credit policies upon rates of savings:; and through 

their influen.e ipn the allocation of capital between agricultural and n.)n­

agricultuc, sectors. The critical problem in most of the study countrLes, 

however, is that they simply do not now have the inct:exas out of which to a2raunn " 

late rapidly large amounti; of capita.. 

Improvements: in agricultural credit systems are needed in most underdev­

eloped countrieuo Yet the building of large new credit institutions is nat a
 

penricea for increasing the supplies of capital to the levels needed for increasing 
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Table 55o--Average size of farm loans granted by public institutions, 
specified years, and annual compound change in crop output, 1.948-63, 

Country Year 

Brazil 1962 (crops) 

1962 (livestock) 

Venezuela 1962 

Chile .... 1963 

Colomb-la 1963 (crops) 

1963 (livestock) 

ArgenLina , 1957 

Egypt 1960 

Philippine.; 1958-60 

Turkey 1961 

Thai land 1961 

Nigeria 1959 

India . 1.959 

Iran 1959 

2 countries
 

Average loan 


Vo S. 	Dollars 


750
 

1,420
 

830 


405 


300
 

390
 

300 


140 


130 


110 


75 


45 


25 


20 


2 	 Annual compound 

change Ln crop
output
 

Percent
 

4.2
 

4.5
 

2,.8 

2.6
 

2.8
 

2,0
 

5.2
 

4o5
 

4.4
 

2M6
 

3.1
 

3.,6
 

Source,: FAO Questionnaires to Respective Governments Annual
, 

Reports of National and Commerical Banks and Cooperative Credit
 
Associations, 
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Table 56,--Annual rates of Interest in loans from pub.'ic Inst1tutions in selected
 
years, assoclated dollar of credit per ton of output ij "whrat equvalent",


24 countries;. a
 
and annual compound change in crop output, 


: Loan interest U. S., dollars of Annual compound 
C Ye rates of official credit per ton k ' change in crop 
r ea and semi-official output in output 

. agencies 'WheauLen '":t (1948-6.. 

Percent kS.L dollars Percent 

Israel .... : 1961 6-10 42.2 9.,7
 
Sudan 1....: 6-8 8,0
1960 1/3.2 
Mexico ........ : 1961 9-11 21.5 6.3
 
Philippines .: 1962 NA 1/34.7 5,2 
ranganyika .. 1962 7 -8 NA 5.2 

Ytgoslavia ., 19591 2-5 NA 51 
Vaiwali .. 1962 MA NA 4,5 
Turk:y -. 1-10 4.51.6. 7.7
VMn;!zu-la .. : 1960 3-6 22.0 4.5 
Thai ]and .. . 1962 6-8 11,2 4,4 

1962 4-8 

1961 5-7 240 3.7 

i. Ir I/7..4 4,2 

(Cravp I I 

1ran ... ; 1959 3-6 NA 3,6 
India 1.961 NA 3.7 3-.1 
Poland .... 1960 3-4 NA 30 
Argentina ... 1957 5-6 NA 2,,8 
Chile . . :, 1962 12-15 1/39,,0 2.8 

Japan 1962 5-6 1/420 2.8 
Spain , ....... '1961 NA I8 2-.7 
Colombia 1.962 6-9 1/7.8 2,6
 
Nigeria ........ 1962 4-12 NA 2.6
 
Egypt...... 1961 3-7 7,7 
 2.0
 

Pakist~an .... 1962 5- -6,. 2/3-8 1.8 
'uni i . 1961 2-7 ti 4 1.6 

.I 1961.
 
2/ 1959, 
TIA=Not available., 

Source: FAO Questionnaires to Respective Governments. Anoual Repoets of F-,.>ral 
and State Banks, Agricultural Development ARencies and Cooperative Credit Sociutie:. 
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Table 57.--Amount of institutional credit per ton of 
agricultural output measured in wheat equivaliints 
specified countries, 1.953"196t 

Country 1953 1955 1957 1959 1961
 

---------.... .. S dollars ..........-. 

Group I 

Israel . ---- 33,,8 42,.4 4L8 4.22 
Sudan ,- ---- ---- 34 3.2 
Mexico ..... 


Philippines 

turkey ...... . 

Venezuela .
 
ThaiLand .: 

Br:azil...... 


Greece...... .....--

Groun, IT 

India ..... 

Chile 

Japan ........... , 


Spain ......
 

Colombia ..... : 


Egypt.,. .. -


Pakistan ...... 
Tunisia ..... 

16.6 12.7 17 6 5
13.8 -11, 


13.,6 (4,1 17.6 30,7 34.7
 
15o4 19.2 22,8 7.7
 

20.7 5.9 5.7 32.0 22.2
 
0.4 0, 2 OQ3 0,2

4,,7 4A8 5A, 511 7.4
 

160 219 22,9 24.0 

141 A 1.5 2.9 34 3>7
 
1.........4,,5 9.8 16.0 19.7 39.,0
 

. 15,8 21.7 27,.2 42A0
 
1.7 L4 1.8 

8..l 10,5 64 7.8 7.8
 
4.6 2.7 3o7 5.1 7.7
 
,7 L.,5 1.9 1.8
 

6,1 126 . 8.4
 

Source, FAO data on agricultural production as e::pressed
 
In whezc equivalent units.,
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agricultural out,'ut and productivity in the world's underdeveloped countzrie.,,' 

Rather In countries where governmnts assume a major role in the -gricultur&, 1 

credit field, Improvements in agricultural credit institutions ill. often id 
to be accompanied by taxation, monetary and foreign trade palUtiev tha,t 1L,1 

' help to increase the national rate of savi.ngs. For such sa,'ngs are crUL'r].r. 

to the effective use of credit to channel capital in ever-iacreasing aMovnt:, 

tnt:) agriculcure. Large expansion of credit without an adeqt.ate base uf 

savings can do little more than add to the inflation that has been the iv 

of several less developed countries iarecent yearn­

4- . .. 

It4 

14ii ! 

r t 
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Chapter 8.--TECHNOLOGY*
 

Growth in man's capacity to produce foods and fibers has been greatly
 

increased through improvements in agricultural technology as 
they have been
 

coupled with the increases in capital and skills required to give them form and
 

effect. 
Until the nineteenth century, most technological improvements had been
 

highly random in occurrence. 
They were either accidental discoveries or the
 

product of relatively few individuals who possessed the rare combination of
 

talent and enough interest, doggedness, and resources 
to develop and use it.
 

Since the middle of the nineteenth century, however, a steadily growing stream
 

of improved agricultural technolog es has developed and become of near predic­

table proportions.
 

This modern stream of new farm technologies has not resulted from any
 

upturn in native human intelligence nor from a mere natural acceleration in
 

the growth of knowledge. It is instead mainly the result of 
new policies, pub­

lic and private, allocating resources and creating new institutions expressly
 

designed to increase knowledge usable for increasing agricultural output and
 

productivity. 
In the United States, public institutions have included land­

grant colleges and agricultural experiment stations. 
The effectiveness of
 

these agencies has been enhanced by agricultural extension and vocational agri­

cultural education to disseminate knowledge of improved techniques and 
to dev­

elop the problem-solving abilities of farm people, including their abilities to
 

adapt new technologies to their own specific conditions. 
The contributions of
 

these agencies have been greatly supplemented, especially in recent decades, by
 

the scientific and engineering research efforts of private universities, founda­

tions, and business firms.
 

* Prepared by Donald D. Steward. 
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This new modern direction of human effort has until very recently been
 

largely concentrated in a few temperate zone countries, principally the Unite'd
 

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 tradi­

tioval agricultural technologies of underdeveloped countries. While they require
 

more capital and superior skills, they aLso provide greater scope for the eco­

nomic use of the capital and skills that are available.
 

Differences in Current Technologies
 

The limited information available on the current level of agricultural tech­

nologies throughout the underdeveloped countries is as yet of a highty general 

nature. Quantitative and qualitative measures suitable for inter-country corn­

parisons are limited to a few select Items. Yield differences of major crops 

(table 58), although greatly influe.iced by soil and climatic c-onditions, provide
 

broad indications of the general 'Cevelof applied technology. Inf~ormation on
 

fertilizer consumption, tractor numbers, use of insecticides, and use of improved
 

crop varieties (tables 59-62), serve as more direct measures of selected tech­

nologies and help to explain levels and changes in crop yields.. 

The available information, Limited as It Is, indicates that agricultural 

technologies in general use among the underdeveloped countries are still highly
 

rudimentary. Yet those countries that have made the most rupid technological
 

progress ar'- generally those that have achieved the most rapfd increases in crop 

yields. As indicated in table 58, individual crop yields vary considerably 

among countries, with the higher level of yields generally having been achieved 
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Table 5Z.--Average annual yield per hectare of wheat, maize, rice and cotton, in study

countries and in the United States and the Netherlands, 1949/53 and 1961/63
 

Cnty Maize Rice Cotton 
Country --­

1949/53- 1961/63- 1949/53: 1961/63- 1949/53' 1961/63- 1949/53" 1961/63 

--- -100 Kilorams ------------------------------

Group,I
 

Israel ...... 6.9 1/10.0 9.7 40.4 
 .... .--- 9.5
 
Sudan 11......16.0
11.8 
 9.3 8.2 ---- ---- 3.6 3.6 
Mexico ..... : 8.8 16.8 7.5 1/9.4 18.0 22.5 3.3 
 5.7
 
Philippines --... .... 7.2 1/6.2 
 11.8 1/12.2 2.9 2.2
 

Tanganyika 5.8 NA 7.5 
 NA 12.3 NA 1.4 1.8

Ytgoslavia . 12,,0 1/16.7 13.4 1/21.1 25.8 387 .9 2.1
 
Taiwan 9.6 19.7 
 14.1 17.5 22.1 1/32.1 3.4 2.1
 
Turkey ..... 10.0 1/.'0.3 12,4 14.0 351 38.7 2.5 
 3,2
 

Venezuela .o: 4.7 5.3 
 11.4 1/11.0 11o4 15.3 2.8 2.2

Thailand ---- ---- 9.1 20.0 13.1 1/14.3 2.0 2.5 
Brazil ..... . 7.4 6.9 12.4 1/13.0 15.7 1/17.1 1.5 1.8 
Greece ..... 10.2 1/15.3 9.3 14.1 313 39.3 3.0 4.2
 

9.0 8.6 10.3 NA 19.3 19,6 2.0 2.8

India ...... 6.7 8.4 
 6.9 9.5 11.3 1/14.8 o9 1.2
 
Poland ... . 12.5 18.7 
 NA 25.4 ----.... ... 
Argentina .. : 11.5 12.6 14.8 17.7 30.5 33.6 2,4 " 2P. 

Chile ...... 11.9 1/13.7 13.8 29020.7 26.9 ---
Japan 18.5 26.1 
 14.2 25.9 40.0 1/50.5 1.2 ---

Spain ....... . 8.7 1/9-5 15.6 23.0 48.6 62.5 1.6 
 3.1

Colomibia . .. : 7.2 9.1 10.7 11.2 20.4 19.5 2.2 4.5 

Egypt........ . 18.4 1/25.1 20.9 1/24.0 37.9 52.3 5.2 5.6
Pakistan ... 8.7 1/8.1 9.8 10.0 13.8 1/15.9 2.0 2.4 
Tunista .... 4.9 3.4 3.1 NA ---...... 

J o r d a n . . . .. 7 .0 5.2 . . . .. . . .. . . .. . .. . . 

Vat[ted Srates;: 11.2 16.9 24.9 37.8 25.6 39.5 3.2 5.0
 
Netherlands 36.5 43.8 32.5 ..
38.4 ---.. 


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

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

Annual rate: Total :
 
of change : fertilizer Consumption per hectare
 

Country in crop consumed L/ : of arable land 1/
 
output "1949/50 1960 Increase
1960/61. 1949/50: 

1948-63 : 
 6..Amount: Percent
 

Percent Thou. metric tons . Kg KR. Percent
 

Group I
 

Israel ....... 9.7 11.2 33.1 28.1 80.5 52.4 186
 
Sudan ........ : 8.0 4.4 18.9 .6 2.7 2.1 350
 
Mexico ....... : 6.3 8.5 186.7 
 .4 9.4 9.0 2,250 
Philippines .. : 5.2 20.6 84.6 12.53.0 9.5 317
 

Tanganyika ...; 5.2 2.6
.7 .2 .3 .1 50
 
Yugoslavia ... : 5.1 18.6 232.8 2.3 28.0 25.7 1.1!,
 
Taiwan ......... 4.5 54.1 177.1 63.2 203.8 140.6 222

Turkey ....... :. 4.5 4.9 37.1 .3 1.2
1.5 400
 

Venezuela ....2 4.5 2.3 11.2 1.1 3.8 2.7 245
 
Thailand 4.4 1.0 17.9 .2 2.3 
 2.1 1,050
 
Brazil ....... 4.2 43.0 248.7 2.2 13.0 491
10.8 

Greece ....... 3.7 55.0 149.7 16.7 38.0 21.3 128
 

Group 11
 

Iran ........... 3.6 NA 13.4 NA NA
.8 NA
 
India ........ 3.1 72.2 370.0 .6 2.2 1.7 283
 
Poland ....... : 3.0 362.5 794.6 21.6 
 49.0 27.4 127
 
Argentina ....: 2.8 14.1 NA .5 NA NA NA
 

Chile ........ : 2e8 23.8 93.5 4.1 12.9
17.0 315
 
Japan ........ : 2.8 655.7 1,843.9 109.4 303.7 194.3 178
 
Spain ........ 2.7 200.0 649.6 10.4 31.6 21.2 204
 
Colombia 2.6 NA NA
8.0 3.8 NA NA
 

Egypt ........ 2.0 107.0 215.8 43.8 
 87.0 43.2 99
 
Pakistan ..... 5.0 .2 3.0
1.8 94.0 3.2 1,500
 
Tunisia ...... 1.6 7.9 2/13.2 2.1 2/2.7 3/.6 2.
 
Jordan ........ . -1.9 NA 1.4 
 NA 1.6 NA NA
 

United States 3,824.0 7,320.9 20.7 38.4 17.7 86
 
Netherlands .. : 421.4 470.1 386.0 
 456.1 70.1 18
 

1/ Fertilizer in terms of N, P205, K120.
 

Source,! Fertilizers: An Annual Review, 1952, and Produciion Yearbook, 1962,
 
Food and Agriculture Organization of the United Nationsp Rome.
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Table 60.--Tracrors used in agricuiture and combined harveater-('*- esher per
 
-1,000 .ectares, szj(.lcted years, study countriesA 

lrveste 


Country : 1,000 hectares 1/ .per 1,000 hectares
 

,rnctars per 	 a r--threshvr 

* 1949/50 1960/61 
 1961
 

Group_ 

Israel ............... 	 18.76 
 2,47
 
Sudan .................. .02 .... 4/.00
 
Mexico ............... : --- 1.96 ....
 

Philtppines ....... .19 .60 ----


Tanganyika ............... . 23 .16 	 4/.01
 
Yugoslavia -............... 86 4.35 	 .79
 
Taiwan ............ --- 56 	 ....
 
Torkoy ................. .. u16 1,67 	 ,23
 

Venezue!la .............: 	 1.95
 

Thai tand .. .......
 
Braz l ..... . . .. ...-.... .	 3/-35
 
Greece .-............. .78 6.11 	 .55
 

Iran .................. --- .35
 

nd i ................. ..: .05 .21 -..
 
Po Iand .................. .90 4.42 .21
 
Argentina .............. 3,69 2/1.14
 

Chile ................. : --- 2.72 	 21.21
 
Japan ...... --- 1.55 	 ....
 
Spain ................. ... 72 3.07 	 .27
 
Colombia ................ --- 2.19 	 ....
 

NigerLz................... .... .01
 
Egypt ................... --- 4.43 ----

Pakistan ............... --- .13 6/.00
 
Tunisia . ..... . . . 1.37 ..... 5/.50
 
Jordan ................... 09 1.08 6/.05
 

;'nited States ......... 20.61 25,20 
 5.54
 
Netherlands ........... 22.36 86.50 
 2.95
 

* V3untrLes arrayed by percent Lncreases in yield uf all crops., 
1/ Omits garden trector4. Yf inCtUded tractors per tbousand hectares 

would 	 be;; Japan-L69.46, Netherlands-104.34, (rali(ed States-27 82, isritl­
9.69, and Greece-8,27. For orher c-untries. noaJbers of garden tractors are 

negligible or nor avaitlable.. 2/ [955. 3/ 1954. 4/ 1958 5/ 1957, 
.6/ 1960.
 

Sour ce:, 11-udcrc.-n Yearb,uk. [962, Vol- 16, Food and Agricutture Organf., 

zat.on of the Uinited Nations, Rome. 

http:Netherlands-104.34
http:Japan-L69.46


TIs 6--1-Use of specified pesticidesa fungicides, and herbicides in agriculture, 12 study countriesD 1960
 

and~~- Ph s huu7 i Sihur tCopper
 
Are Phsphrus Arsenicals; and dinitro: and and mercury Herbicides
cuuntry 2/ :DT :compounds : opons
2/ DDT Z ~ compounds v compounds; comnoundso e
 

----------------------------------- Metric tons 1/---------------------------------------

Latin America
 
Argentina ......... 394 131 436 --- 567 1,294 3 1,506
 

Europe
 
Greece -.............. 177 84 161 396 13,027 8,039 31 276
 
Poland ............ : 44,827 12,783 --- 590 1,206 640 663 1,030
 
Spain ............. : 17,259 634 1,530 6,148 22,541 8,567 410 407
 

Near East & So. Asia :
 
Egypt ............. n 469 77 18 143 1,799 88 ......
 
India ............. : 1,104 499 12 6 328 8,830 303 68
 
Israel ............ t 175 360 30 812 2,060 130 30 14,194
 
Pakistan .......... : 508 1,007 --- --- 36 452 100 134
 

Far East 
Jzpan ............. t 10,622 36,958 3,517 7,695 15,872 9,171 55,503 8,012 
Philippines ........ 3/231 5/39 --- --- --- 88 --- g/23 
Taiwan .............. /39 3/835 --- --- 38 --- 3/3 ---
Thailand .......... : 3/138 3/19 3 4/13 --- --- 3/3 

United States ....... .31,818 18247 8,386 --- --- 15,095 129 34,621
 

/ Each category shown given the total quantity of material used without regard to the concentration of
 
active ingredients.
 
2/ Data not available for Brazil, Chile, Colombia, Costa Rica, Mexico, Venezuela, Ghana, Nigeria, Sudan,
 

Tanganyika, Tunisia, Yugoslavia, iran, Jordan, Turkey, Malaya, and the Philippines.
 
3/1959.
 

4/ 1958-59 average.
 
5/ 1958.
 

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

: Seed : Proportion of 
 Yields per hectare
C
 
Country : status crop area 


l/ : in improved 1948/52 1960/62 Change in 
';arLettes 18 19 :6 yields 

SRating Percent 100 Kgs/Ha Percent 

Rice 

Japan .......... 4 100 40.0 50.5 26 
Taiwan ....... 4 95 19.1 25.4 33 
Venezuela .... : 3 90 11.4 15.1 33 
Chile ........ .. 2 65 29.0 27.0 -7 
U.AoR. (Egypt): 2 35 37.9 52.8 39 
Pakistan ..... 1 5 13.8 15.9 15 
Iran ......... .. 1 3 19.3 19.6 2 

Wheat
 

Japan .......... 4 100 18.5 26.1 41
 
Netherlands..._: 4 100 36.5 43.8 20
 
Mexico ....... : 4 85 8.8 16.7 90
 
Chile ........ : 3 80 11.9 13.7 15
 
Pakistan ..... 3 7 8.7 8.1 
 -7 
lr.A.R (Egypt): 2 30 18.4 25.1 36 
Colombia 2 20 7.2 9.1 26 
Iran ........... 2 10 9.0 2/7.8 -13 
Jordan ........ 1 15 7.0 5.4 -23 

Maize
 

Venezuela .... 3 20 11.4 11.0 -4 
Pakistan 3 8 9.8 10.0 2 
Chile ......... 2 50 13.8 20.7 50 
Colombia ..... : 2 20 10.7 11.2 5
 
U.A.R (Egypt): 2 7 20.9 24.1 15
 

1/ Index of existing state of efficiency in the chief factors influ­
encing development production, distribution and use of better seeds,
 
using rating of 0 to 4 with quality highest for rating of 4.
 
2/ 1960/61.
 

Source: Statistics Division, FAO, Rome. And Special FAO "Seed
 
Status" Inquiry.
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in countries where fertilizer applications nre highest, where mechakIzation to 

most advanced, where insecticides and pesticides are most cwmonly used, dnd 

where most progress has been achieved in the developcoent and use of improved 

crop variet.i'es
 

Agricultural techniques are most advanced in Japan, Israel., Argentina, 

Greece, Yugoslavia, Poland, Spain and Chile. Japan's superior pofition has been 

achieved ihruigh both technologicai transfers and Its own research and educa­

tional proJgrams° Tranrfers of t.echnology from the United Statei and West Euro­

pean countries account for much of the technological supeviority of agriculture 

in the rest of these countries. The recency and rapidity of the technologicnl
 

transformation in israeL is especinty Interesting. It has occurred under 

admittedly uniquely favorable conditions with respect t1c capital, _Lrils, mott­

vations and institutions. Nevertheless, fisrael's experiencea suggest that 

technologicaL transfer potentiats of long-run applicability to other countries, 

e;pecially to those in the Middle East, may be fair:y Aarge, 

Among the study countries, agrLcultural technologies are least advanced In 

the tropical and semi-tropicat countries. Taiwan.. which lies astride the Tropic 

of Cancer., is a nncable exception, however, which merits special. srudy. 

Present Technological Basis For Increacsing Output 

Students of agricultural development differ w.-lely in their appraisals
 

of existing technological bases for increasing agricultural output in under­

developed countries. Much of this difference relates to transferability to
 

underdeveloped countries of the improvements In technology that have helped
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to increase agricultural output in the United States and other economically
 

advanced nations. To the extent that they are readily transferable, such
 

improvements in technology represent for underdeveloped countries new, virtually
 

free resources for increasing their agricultural output and productivity.
 

Hence, they are worthy of careful investigation even co the extent of much more
 

extensive experimeutation than has yet been undertaken.
 

Local Tec riues Now in Use on Best Farms
 

Wide-spread adoption of the more productive techniques already in 
use on
 

their own best farms is one important type of technological transfer worthy of
 

consideration in underdeveloped countries.
 

A large part of the increases in agricultural output in Japan in the two
 

or three decades immediately following the Meji Restoration has been credited
 

to this approach. 35/ This method of increasing efficiency has also been used
 

extensively in the United States. In fact, such potentialities are implicit
 

in research approaches that are widely used in farm-firm research and in farm
 

planning efforts.
 

There has been little systematic research into the indigenous technological
 

potentials that underdeveloped countries now have. In most underdeveloped coun­

tries, however, yields of major crops grown on the same type of soil differ
 

markedly from village to village and from farm to farm within the same village,
 

year in and year out. 36/ These observed differences are not 1pso facto proof
 

35/ Takekazu Ogura, Agricultural Development in Modern Japan, Fuji Publishing
 
Co. Ltd., 1963, pp. 13-15.
 

36/ Arthur T. Mosher, "Research on Rural Problems," Development of the
 
Emerging Countries, Brookings Institution, 1962.
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but they do suggest the possibility of now underutilized technological bases
 

for increasing agricultural output. Better technologies of such an indigenous
 

nature may not lead to vast increases in output but the increases achieved
 

through their exploitation can frequently facilitate further progress.
 

Tec5nological Exchange Between Countries
 

Numerous technological transfers have been made with some degree of success
 

from the agriculture of the more developed countries into that of the under­

developed countries. Generally, however, such transfers appear to be much mo:2
 

difficult to make in agriculture than in non-agricultural enterprises. One 

likely reason for this is that nonfarm technological transfers are commonly made
 

into whole, newly structured producing units. Greater ease Is encountered in
 

achieving near ideal complements of the other factors and conditions which inter­

act with the improved nonfarm technologies to make them more readily applicable.
 

In contrast, attempts are frequently made to inject imported farm technologies
 

into already established farm plants without close attention to, and, often
 

without awareness of the importance of the complement of other factors and condi­

tions that have made the improved technology work in the country of its origin.
 

Sometimes overlooked is the fact that much improved farm technology is the
 

product of research oriented to breaking a production bottleneck within the
 

context of a quite specific complex of factors; that these factors interact
 

with each other and with the new technology to yield the results imputed to the
 

latter; and that when the new technology is set in a different physical envir­

onment with respect to soil type, moisture conditions, variety of crop, ferti­

lizer applications, tillage practices, etc., it may contribute little to output.
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For this reason, the transplant of improved agricultural technology, parti­

cularly those involving biological relations, into a general physical environ­

ment differing greatly from that irk which it was developed and successfully
 

applied always involves considerable uncertainty, In making such transfers,
 

considerable experimentation is often requgred to determine what changes tn
 

other conditions are essential in order to make the new technology work.. If
 

it should prove uneconomical to make these adjustments, adaptive research to
 

tailor the new technology to local conditions becomes necessary
 

Success in international transfer of tec'inology also requires attention
 

to economic and social as well as to physical relations. This is so for several
 

reasons. For one thing, much improved technology has been produced to maximize
 

profits under particular land, labor, and capital supply ratios or under parti­

cular product-demand conditions and their associated price relationships
 

Secondly, the successful introduction of many new techniques requires con­

certid action by many producers and sometimes community-wide, or even nation­

wide cooperation. Economies of scale in procuring production requisites and
 

marketing products precludes use of some technologies unless they are adoptCd
 

somewhat simultaneously by a relatively large number of producers. Eradicating
 

crop and animal pests and reducing soil salinity are examples where a con­

certed and well coordinated action over a large area is usually required.
 

Finally, religious beliefs and prontices, social class structures, and
 

patterns of social, political and economic organization often influence the
 

ease of adoption of more advauced technologies, whether imported or domestically
 

developed,
 

The successful transfer of farm technologies between countries often
 

requires that extension and research efforts be closely coordinated. Extension
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personnel need to have a keen appreciation of the functions of a reaearch and
 

be able to apply the research findings to the solution of farmers' problems. 

In turn. the researcher must maintain a close association with extension per­

sonnel in order to best direct h:Ls efforts toward solution of problems that 

agriculturalists face. Close cooperation between physical and social science 

specialists is essential to the development of production increasing technol­

ogies adapted to the peculiar set of conditions that prevail.
 

Available information -in the interrelations between technologies and 

other factors comprisIng their physical, economic, and social environment is
 

now too limited to assess definitively the potentiaL of technological transfers
 

from economically advanced countries into the agriculture of underdeveloped 

regions. The experience basis now availabie, however, indicates some trans­

portable techniques that are fairly easy ro adopt and that yield good results 

with a minimum of change in other practices. One of these consists of the use 

of commercial fertilizers.
 

Ferti ivers
 

Phyftical responses from the use of fertilizer are highly favorable on 

several crops in many countries, as indicated in table 63. if large numbers 

of farmers in the study countries are able to duplicate these results, con­

tinued rapid expansion in fertilizer consumption will contribute materially to 

increasing agricultural output. 

In the 24 study countries for which data are available, fertilizer con­

sumption increased from 1.7 million metric tons of nutrients in 1949/50 to
 



Table 63. -- Res~Ats i ircI!.zr tria ant d ,n ra'on o' Mstze.. Wneac ,nd Rice P- e, c3ntrje8 

Fertilizer Yid Tncc.a~e in Outpnur 

I per hectare £te~d ce . fzr1t'zr 
Commodity- Country 1/ P 0 

01(,P0~KO) 
nrd 

r eri-.l 4:te1~ e~.r d:3l1ar­
per kg. 

KA,/a-_______ r__Z___ 
- .-o 

--

~hectaret', tze nutren 
triento,__ 

Ftp.. Percent Dolier Do Ia r Kg. 
Maize _;EI Salvador 4a-45-., .650 37 56 3-8 9,4 

Ghana -Farest 22-0-1 168 I's65 297 25 ii 2-2 13o5 
22-22-22 1189 1713 524 44 13 1o6 7.9 

-;ybr:irie 90-90-91) 389 7215 3323 85 176 4.1 12,3 
45-45-45 24.4t 3192 746 30 24 
 1.8 5,5
 

:Maroczu -Caaelanct-Rabat 40-60-0 731 U62 431 
 59 1 1.0 4.3
 
-arrskech-Saft 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
 

,Nigeria -Forest 22-22-34 236 350 114 48 -17 .3 
 L5
 
-Savannah 28-1'-39 
 637 858 221 35 -13 .6 2.6
 

,Turkey -Black Sea 100-60-0 1421 2338 917 65 29 1.6 
 5.7
 
-Marmara-Aegean I00-,3-0 1870 2760 890 48 27 1.6 5.6
 

Wheat ... Lebanon -Akkar 40-35-20 21120 900 780 
 70 44 2.8 8z2
 
Mariccn -CsasbIpncA-Rabpt 20-37-47 1481 1867 
 386 26 9 L,4 3.7
 

-Fes Meknes-Taza 20-37-47 1437 1682 245 17 
 -2 o8 2.4
 
-Tetouan 20-37-47 472 934 462 
 98 14 1.7 4.4
 

-Syria -(irrigated) 60-60-60 1914 2780 
 866 45 4 1.1 4.8
 
-(Non-irrigatedy 0-40-0 725 977 252 35 4 
 1.3 6.3
 

.Turkey -Central Anatolis 0-60-0 920 1350 
 430 47 21 2.3 7.2
 
-Thraca 60-60-60 1260 2270 1010 80 57 
 2.7 5.6
 

Rice .... Ei Salvador 45-45-45 2239 3291 
 1052 47 91 4.6 7,7
 
(Paddy) rGhana -Forest 22-22-22 1198 210i 903 75 64 3.7 
 13.4
 

-Savannah 45-45-45 1287 3134 1847 144 
 131 3.8 13,7

,Nigeria -Forest 22-22-22 1829 2335 506 28 
 22 1.7 7.6
 

-Savannah 22-34-67 1417 1706 289 20 1 1.0 2,3

Senegal -Casanance 0-0-45 1266 
 1763 497 39 33 12-0 11:0
 

-Fleuve 0-0-45 2760 3156 396 
 14 28 100 8-S
 
-Sine Saloum 45-0-0 901 1326 425 47 
 25 3-5 9,4
 

-1/Data by area; jarietv.. and irrigated or nzn-irrigated included where ,v.-'a',-

Source; Review of trial and Demcnstration Re-31cs 1961-62 FF4C Fertilizer Program, YAO lan 1964-

NOTIEE Fisults 3fnwn include only ihat fe!rtilizer applica.z... 3hcwing t tzl, s rntcrn p,, e 

crop,- n sre In ianCe. a different fertiizer &jc:e ep acai.jr- ­inrcr 
p,-r 6llar fnmesed in Erti.tzer .r a lart-er ctno- nir kC .zrr!r'I .--i- ;I :1i-
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5.3 million metric tons in 1960/61, or by 214 percent, Fertilizer consumption
 

per hectare of arable land, however, is still very low in most countries. In
 

1960/61, for example, consumption of fertilizer nutrients per hectare of arable
 

land was less than one kilogram in Tanganyika and Iran and below four kilograms
 

in Turkey, Jordan, Thailand, India, Pakistan, Sudan, Tunisia and Venezuela.,
 

Although fertilizer consumption in these ten countries has increased almost six­

fold in the eleven-year period considered, the increase in yields due to ferti­

lizers is certain to have been small. For example, assuming a physical zesponse
 

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 abov( countries,
 

a.s .d n .aisumprtin of this 10 to I respcnse ratio, the additional forti­

lizer consumed in India, Thailand and Pakistan account for somewhat less than 

20 percent of the increases 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 increas..s in fertilizer use, Increased fertilizer
 

use would account for two-thirds or more of the increases in Chile, Egypt,
 

Brazili, Taiwan, Israel., Spai.n and Japan,.
 

The accuracy of these estimates depends on the validity of the assumed
 

10.1 response ratio and upon the further assumption that fertilizer applications 

on grain crops increased at the same rate as on all crops,, Although in some 

countries much of the increased fertilizers consumed may have been aFplied to 

vegetable and other specialty crops, there is little question that increased
 

use of fertilizers 'nas been a major factor accounting for increased crop yields
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in recent years. In Japan and Taiwan, where fertilizer consumption per hectare
 

is now quite high, average physical response is probably much below a 10 to 1
 

ratio.
 

As consumption of fertilizer increases, other technical improvements
 

apparently have also been made on a scale such that fertilizer consumption can
 

be used as a reasonably good index of the level of technology generally. Williaris
 

and Couston, for example, report an 0.87 coefficient of correlation between
 

fertilizer consumption and grain yields in 40 countries. 37/
 

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

of improved seeds, fertilizers, pesticides and many other factors at the times
 

they are needed has been a major obstacle to the adoption of improved farming
 

techniques in many countries. Inquiry on how readily available such production
 

requisites are to farmers was made of agricultural personnel in all of the study
 

countries where the Agency for International Development now has an operating
 

mission. In most of the countries, lack of availability of purchased production
 

requisites at the time they are needed was indicated to be a serious deterrent
 

to their increased use (table 7, Chapter I).
 

Where production requisites are available, however, their high supply
 

prices relative to farm product prices further militates against their use in
 

some of the study countries. This is especially true for fertilizer, the one
 

such factor on which price data are available for several of the study countries
 

?table 6). Using farm product prices shown in tables 64 and 65, for example, it
 

would be necessary in India to obtain an increase in yield of rice paddy of
 

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

37/ Williams, Moyle S., and Causton, John W., Crop Production Levels and
 
Fertilizer, Food and Agricultural Organization of the United Nations, Rome, 1962.
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Table 64 .,--Fertilizer prices paid by farmers in selected countries,
 
1960-61 1/
 

Fertilizer Price per kilogram /
 
used _Country 


per hectare 
 N P 0 K 0 
 Average
 

---------- U.S Dollars--------

Latin America
 

Venezuela ..........
 : 3.8 .38 .31 .19 .30
 

Africa
 
Sudan 3/ ........... 2,7 .20 .18 
 .14 .17
 

Europe
 
Greece .-............ 38.0 .25 16 .12 .18
 
Spain 4/ ............: 31.6 .26 .20 
 .06 .17
 
Yugoslavia ........... 28.0 .09 --­--- .05 


Near East & So. Asia
 
Egypt ........... : 87.0 .39 ,22 
 .17 .26
 
India 5/ ........... 2.3 .38 .34 .13 
 .28
 
Iran .. ........... 
 .8 .42 .23 .21 .29
 
Israel 3/ --..... : 80.5 .26 .17 .07 .17
 
Pakistan 6/ ......... 3.2 .14 .11 
 05 .10
 

Far East
 
Japan -........... 303.7 .28 
 .22 .09 .20
 
Philippines ........ 12.5 .26
: .32 .14 .24
 
Taiwan ............. 203.8 .44 .24 .13 
 .27
 
Thailand 7/ ......... . 2.3 .31 .32 .14 .257
 

United States ...... 38.4 .27 .20 .10 .19
 

I/ Prices cited are for major material's) used, net of subsidy
 
except where noted.
 
,2/Price of major fertilizer material consumed.
 
/ C.I.F. port prices.
 
4/ Net of transpoitation subsidy, not Gf subsidy on wheat.
 
5/ Subsidies in 
some states of 25 percent. No allowance included
 

here.
 
6/ Net of 50 percent subsidy.
 
7/ Wholesale prices at company warehouse,
 

Source. FAO Production Yearbook. 1963.
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Table 65.--Prices of wheat and rice (paddy) and ratio of fertilizer prices to
 
commodity prices, selected countries, 1960/61 1/
 

: 

Commodity and 


Country 


Wheat
 

Egypt ............ 

India ......... : 

Japan ...... 

Pakistan ....... : 
Spain .... 

United States .. % 


Rice (Pad__d t3/ 

Egypt .......... 

India .......... 

Japan .......... 


Pakistan ....... 


Philippines ....! 

TaiwaJn ........ 


Thailand ........ 


United Staten. 


Commoity 

price 
per 


kilograu 


Ratio of fertilizer prices ta commodity prices
 

N P 0 K0 Average 21
 
.... 2v 22/
 

U.S. Dollars----------------- Percent-------------------­

o073 5o34 3.01 2.33 3.56 
.097 3.92 351 1.34 2.92 

1.....:A11 2.52 1.98 .81 1.77 
.091 154 1.21 .55 1.10 
.....090 2.89 2.22 67 193 

.067 4.03 2.99 1.49 2.84 

.052 7.50 4.23 3.27 5.00 

.054 7.04 630 2.41 5.25 

.153 1.83 1.44 .59 1.29 

.110 1.27 100 .45 .91 

.102 3.14 2Q55 1.37 2.35 

.=096 4° 58 2.50 1.o35 2. 81
 

047 6.60 6.81 2.98 5.46
 

.113 2.39 1.77 .88 1.68
 

._/Represents kilograms of increased production required to equal cast of a
 
kilogram of fertilizer.
 

2/ N, P205,, K 20 in 1-1-1 ratio. 

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

Sourcev FAO Production Yearbook 1962, Vol, 16, Rome, and table 64.
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Table 66.--Increase in yield of wheat and rice necessary to cover cost of 50 kg.
 
fertilizer at 1961 prices, selected countries 1960-61
 

Amount of increase in crop Percent increase necessary
 
Commodity and yield necessary over 1959-60--196-62 yields
 

ouryN P 0 K 0 N+PO O NO NP
country:2 N 25 20 +205+K20 : :P205 :;K,0 N+P205+K20 lI/
 

- ---------------- .. ------------- Percent-------.......
 

Wheat
 

Egypt -........ 266 150 116 178 11.0 6.2 4.8 73
 
India ........ 197 173 67 146 240 21,4 83 17
 
Japan ......... 125 99 41 88 4.9 3.9 1.6 3.5
 
Pakistan 77 60 27 55 9.5 7.4 3.3 6.8
 
Spain . 147 109 31 96 15.8 11.7 3.3 10.3
 

United States 200 L146 71 139 12.4 9.1 4.4 8.6
 

Rice CPaddy 2/ 

Egypt . 374 211 163 249 7.5 4.2 3.2 50
 
India ..... 353 311 120 261 23.9 21.0 8.1 17,7 
Japan ..... 91 72 30 64 1.9 1.5 .6 1.3 
Pakistan 64 50 22 45 4.1 3.2 1.4 2.9 
Philippines 157 128 68 118 13.4 10.9 5.8 100 
Taiwan . ... 230 127 67 141 7+4 4.1 2.2 4,6 
Thailand . 330 340 149 273 23.7 24+.4 1.0.7 19.6 

tnited States 119 87 42 83 3.1 2.3 1.1 2.2 

j/ N, P205, K20 in 1-1-1 ratio.
 

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

Source, Based on data in tables 64 and 65.
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increase of only 1.29 kilograms would be needed to pay for 1 kilogram of ferti­

lizer. As indicated in table 63, however, the increase in yields actually
 

obtained on some crops in some countries was not sufficient to return a profit
 

from the use of fertilizers.
 

Subsidies have been used in some of the study countries in efforts to intro­

duce and expand the use of various fertilizers. The low prices paid for ferti­

lizers by the farmers of Pakistan, for example, are largely the result of higV
 

government subsidies. In Taiwanp while current fertilizer prices are high, free
 

distribution of at least limited amounts of fertilizers in the past have helped
 

stimulate the rapid increase in fertilizer consumption that Taiwan has experienced
 

in recent years, In Japan, the relationship of high commodity prices and low
 

prices for fertilizers, both having been influenced by government price and trade
 

policies, have helped make high levels of fertilizer use profitable,
 

In the United States, somewhat comparable approaches have been ussed to secure
 

increased use of phosphates, lime and other fertilizer materials, especially in
 

Tennessee Valley watershed areas.
 

Because of the large uncertainty attending the use of fertilizers or other 

improved techniques when they are first introduced, such subsidies may sometimes 

be necessary to initiate their use. Farmers living near subsistence levels where 

survival is at stake heavily discount for risk and uncertainty elements and may 

be slow to adopt new technologies unless profit potentials are highly favorabte, 

The potentials for increasing output in underdeveloped countries through the
 

use of fertilizers will be improved as improvements are made in the complement
 

of other practices and conditions which influence yields and profits. The economic
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feaaibL rity of fertilizer use will also likely be. increased as 1Oui'U!8 of supply 

are improved, as economies are achicved in procurcm'ent and disribut.on, and., 

overall, as agriculture becomes more commercial, .n fact, there is t etd in most: 

of the study countries for Iarge emphasis upon lrnprovlig ro.rce-.i of supply . s 

well as foe- increasing knowledge of forti izer usl, ?tentl.alm fUr doing this 

differ among c.bfntries, Likewise, ways La v:hich such improvumeni s can boist, bc 

made differ from country to country, hence have to b,.e determined on a country I;y 

country basis, 

Mechanical Impron,:L.nts
 

improvements in farm mah(.'e, and implements have contill.buted to incrasing 

agr.cultural output and prodct'vitv i nhe U.Vnited States. Mainy of the !mpi_ '.,. 

in use, however. reproent rvlatlvety large capital inisrmerir, ind arc usod irt 

large parr to save labor. in mosL undordoveloped countrl,:s, hot--ver,: c-itrnt i1 

scare,! r.-Iativ, to lobor,r aeverly timiting che economic value o rransporiing 

many of zht more advance-,, mechanica( .nnovar ions Into &he gricultor' of runder 

Icn ,,s 

may not advisable h m~akt- 'targeF s 

developed co untries, Ften.ye use of capi;al. In.ensiv! 1mn.n md imp 

b. wbro h e o possi be lmprtv,,:en i 

qu~ality of cho. operations per formnd or makke possible the prfr'rm:Snce of economi­

cally deslrable production operations that cannot be easily pnrf;)n,.d with tradi. 

tional implements,
 

tn countries that have a large land expansion potent1-l., rhe tntroduction 

o mor. tractor's and tractor-drawn machinery could facilitate its ,xploitaxion­

http:disribut.on
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Even in these countries, however, the scarcity of capital dictates careful 

weighing of this approach to increasing output against techniques requ ring 

little capital0
 

While numbers of tractors and tractor-dra:wn equiptAent serve as measures 

of progress in farm mechanization, "Surveys of hand tools, animal-drawn imple­

ments, and fara vehicles, and pntterns in the use of "thesa in ;.ide.Ly separated 

but similar agrcI.,cult rol regions, could eC.-eadite :ilizovc-d til!ge in many parts 

of the wor.d, LrequeLtly, the tools in tritiuna! use irn one region would con­

stitute a substantia! tech3 .8ogica! i. nent in another," . / In many of the 

less developed countries, a shift from a wooden to a steel pa .rted plow, from 

steel to rubber tired wheels or." from the use of sickles to scythes may be a 

major mechanical improvemaent. 

In some instances, Farhers' adoption of specific techniques may be retar:led 

if large amounts of labor are required in carrying out the improved practice. 

Even though the countrKy's geoeral labor supply is pieati'-',111 the added labor 

represents a cost to the individUal farmer, either as a cqsh expense o. as a loss 

of leisure, Whe."e the additional labor retards the adortion of production-increas­

ing technologie,:; a more rapid movement toward mechanization of a labor.-saving 

typn may be indicated. 

Improved Crop-L Varieties 

It is estimated that application of genetic principles to plant breeding 

and distribution of improved seed and plaut materials to farmers have accounted 

for zne-fourth to one-t-ird of the increases in crop production in West European 

38/ A. T. Mosher, op. cit. 
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countries in recent decades. 39/ Japan- Taiwan, and Mexico are other instances
 

where improved crop varieties have contributed to remarkably high yield increases
 

of major crops, Further indication of the effects of variety improvements on
 

yields is shown in tailes 62 and 67.
 

Rice yields in Japan, with a seed status ratfng of excellent or 4, for
 

example, increased from 4,000 to 5,050 kilograms per hectare between 1948-52 and
 

1960-62., Yields in Iran with a rating of poor or I.,increased only 2 percant.
 

The relatioaships between seed status and yield increases, however, are not highly
 

consistent, reflecting differences between countrtes In othc.r factors influencing
 

yield increases and differences between countries ijn interprotation of the survey
 

qtjestions on which these ratings are Lased,, 

The present status of country programs designed to improve seed quality is
 

shown for wheat, rice and cotton in table 68. Most of the study countries for
 

which information is available rank relatively low in their efforts thus far to
 

improve the seed quality.. Mexico, Poland and Yugoslavia are notable exceptions.
 

It is also known that both Japan and Taiwan have developed good seed researchg
 

control and distribution programs,
 

Research For Improving _Technoloical 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., However, it is in the under­

developed countries, where the need for research is greatest, that the facil-,ies
 

for research are the most inadequate,. For example, in 1960, the number of
 

39 / 0. Fischnich, "Anteil der Pflanztichtung and der Pfianzlichen Produktions 
steigerung", Landwirtsch - a ftliche Zeitschrift der Nord - Phcinprovinz, No. 20, 
May 19. 1962, 
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Table 67.--Yield changes of selected crops where improved or native varieties
 
were used, selected countries, 1948 to 1962
 

: Sed =Proportion of
 
Seed Po Yields per hectare
 

Country Crop status crop area 

CounrCo/ 	

_ 

in improved 2 1948/52 1960/62 Change 
___________ -- varieties 

RatiIl Percent I_0 19P Percent 

yield increases largely attributable to new varieties 

Taiwan ....t Pineapple 2/ 4 100 97.3 174.7 80 

Sugarcane 3/ 4 100 64.4 4/97,5 51 

Israel Sorghum 5/ 4 95 6.6 21.1 220
 

Venezuelr Scgarcane 3 95 100.0 486.0 386
 

Yields relatively stable - imoroved varieties little used 

Colombia Maize 2 20 10,7 11.2 5 

Pakistan Jute 1 5 14.2 15.0 6
Chick peas 2 25 6o1 5.4 -12
 

Venezuela 	 Coffee 3 10 1.5 17 13
 
Maize 3 20 11.4 110 -4
 

1/ An index measuring existing state of efficiency in the chief factors
 
influencing production, distribution and use of better seeds, using rating of
 
0 to 4 with quality highest for rating of 4.
 

21/ Sixty-four percent of pineapple area was in Smooth Cayenne in 1950 com­
pared with 100 percent in 1959.
 
3/ Introduction of N2:Co 310 strain was made in 1951-52; 9. percent of the
 

crop was in this variety by 1956-57o
 
4/ White sugar,
 
5/ Native strains have been almost completely replaced by crossbreed Hazers
 

610 in most areas on unirrigated land..
 

Source, Statistics Division, Food and Agriculture Organization, United
 
Nationc, Rome, Italy.
 



Table 68.--Seed status of selected crops in specified countries. t964 I/
 

Country Plant Use ofbreeding' improved 
varieties-

Production Seedof improved: certification 
seed 

Seed Seedtestingdistribution' 
-

Seed
laws Area

under 
crop 

: Area underimproved 
varieties 

Rating Rating Rating R Rating Rating Ratin 1000 Ha, Percent 
Whea t 

Argentina 3 3 4 4 4 4 4 3 599 100 
Mexico ........ 4 4 3 2 2 3 3 840 98 
Poland --­ : 4 4 4 4 4 4 4 1,640 90 
Yugoslavia 
Egypt . 

. 4 
3 

4 
3 

4 
2 

4 
2 

4 
2 

4 
2 

4 
0 

2,150 
600 

50 
30 

Jordan ..... : 2 2 1 0 1 1 0 225 15 
Tunisia . 4 4 4 4 4 4 4 1;200 100 
Turkey 
Pakistan . 
Iran -....... 
India ..... 

3 
3 
2 
3 

3 
3 
2 
3 

3 
3 
2 
2 

3 
3 
1 
0 

3 
3 
1 
1 

1 
3 
2 
3 

3 
0 
1 
0 

7,800 
4,700 
4,000 
13j300 

35 
7 
10 
44 

Netherlands o 4 4 4 4 4 4 4 126 100 

Rice 

Argentina ..... g 3 3 3 4 4 4 4 46 90 
Costa Rica D.: 
Venezuela..: 

4 
3 

4 
3 

4 
1 

2 
3 

2 
3 

3 
3 

2 
3 

59 
74 

33 
90 

Egypt . 2 2 2 2 2 2 0 250 35 
Pakistan ...... 
Iran ..... 

1 
3 

2 
1 

1 
1 

1 
1 

1 
0 

1 
1 

0 
1 

9,700 
340 

5 
1 

India .... 3 3 2 0 1 3 0 35,470 37 

Cotton 

Costa Rica.. 
Venezuela 

3 
3 

2 
3 

2 
2 

2 
3 

2 
3 

2 
3 

2 
3 

1 
48 

75 
90 

Yugoslavia .... : 2 2 4 4 4 4 4 10 !0o 
Egyp' 4 4 3 2 2 3 1 830 80 
Pakistan -... 3 3 3 3 3 3 2 1,400 75 
Iran 2 2 2 1 1 2 1 300 20 

United States o 4 4 4 4 3 4 3300 90 

Continued 



Table 6_--Seed.status of selected crops in specified counrries, 1965 1/ ,!Con't.)
 

Footnotes-


I/ The ratings 0. 1. 2. 3 and 4 
are used to designate none noor, fair, goo_, and excellent,

respectively The following criteria were considered by plant scientists when they replied to each 
of nine queseions aszed in i:he survey, 

I Plant breedins, an appraisal of local bteeing facii ties for the crop concerned. including
experimentai stations inztitute professional stoff and the quility of the 
work done by the p fessiora staff 

2: Improved varieties availability 	 vrieties.of vaproved locally bred or imported, ready for 
con 1ercial use, 

3. Seed Production- facilities available to 
provide commercial quantities of improved seeds- This 
includes state farms, private farms. cooperatives for seed multiplication and
 
facilities for processing and storir;g seed
 

4 Seed Certificarion: an apprcisa! of 
existiog official organizations specially concerned with
 
supervising 
seed production b-; 	certification schemes­

5. 	 Seed Testin : existing control of seed quality during production prcc -S, including an appraisal
 
of seed testing laboratories,
 

6. Seed Distribution. organization of the method of seed distribution frm the breeding station to 
the fariuer. 

7, Seed Laws or Regulations. 	an assessment of the effectivenesn of existing laws or regulations 
relating to aeed -if no laws were in existence, a status rating of 
zero was given- " 

8. Area under croD0 lstest estimate (in thousand hectares.
 

9.' Area under improved varieties. latest estimace :in percentage of total crop°!
 

Source, Special survey made for Economic Research Service, USDA by Food and Agriculture Organization 
of United Nations, Rome. Italy, 1964: 
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agricultural research workers per 100,000 people active in agriculture was
 

only 1.2 for India, 4.5 for Pakistan and 4.7 :or Thailand compared with 60
 

for Japan, 79 for Taiwan and 133 for the Netherlands (table 69).
 

These figures are only indicative of existing research limitat!ons. Gen­

erally, the less developed countries are more disadvantaged than these data
 

indicate, Research personnel. notwithstanding the presence of a few of excep­

tional ability, generally have had less training than have their counterparts
 

in more advanced nations. They also often work with less adequate facilities
 

and support personnel.
 

Moreover, research takes time for useful results and research programs,,
 

such as several of the countries now haves, have been in operation for only
 

a few years.
 

In developing research programs, however, the underdeveloped countries
 

have the advantage of using the existing large body of fundamental scientific
 

principles and methodological know-how built up in the economically advanced
 

countries over a relatively long period of time° Thus, while rice varieties
 

that have enabled Japan to greatly increase its rice production may not be
 

successfully transferred into India or the Philippines, the basic scientific
 

principles used by Japanese scientists do have value for developing improved
 

varieties adapted to conditions in other countries.
 

The transferability of such know-how has made it possible for geneticists
 

in Mexico to develop new varieties of wheat that helped to double that country's
 

yield per acre between 1948-52 and 1960-62 (table 62). According to experts
 

in Israel, research, mostly of an applied nature, has enabled Israeli farmers
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Table 69--Agricultural research wozkers per 100,000 people active 
in agriculture,. 14 countries, 1960 

Country 
__ 

Agricul.tura.I research workers 
per 100,000 persons 

_ __ _active in agriculture 

Numbher 

India .. .. . ... ..... :l,2 1..... 

Philippines 
Mexico 

Pakistan 
Thailand 

.. 

. 

. 
.... 

. . .4.5 

1.6 
38 

4,,7 

Colombia ......... 9 

Spain3.........0.. ... . .. 10 

Iran . .. 10 

Greece .. 0 
Argentina ........ 14 
Yugostavia . .. 29 

Japan . .. 60 

Taiwan .. ... . . 79 
Netherlands ...... ...... ... . 133 

Source, Directory of Agricultural Researcb Institutes and Exper­
ment Stationg in Asia and the Far East., FAO, Bangkok. 1962 and FAO 
questionnaires to Perspective Governmental Inventory of Information 
Basic to the Plannitng of Agricultural Development in Latin America, 
CIDA, Pan Aminrican Unlon, Washington, D., C. 
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to increase their yield of cereals from 600 to over 5,000 kilograms per hectare
 

on unirrigated land and from 3,000 to over 10,000 kilograms per hectare on irri­

gated land. 40/
 

Looking ahead, the capacity of agricultural sectors of the world's under­

developed countries to increase output enough to meet their food and fiber needs
 

and to make a contribution to their general economic development will depend to
 

a considerable extent upon what these countries do in developing their agricul­

tural research facilities.. On many problems, optimal use of scarce research
 

resources will probably dictate the development of regional centers to serve
 

several countries, such as the International Rice Research Institute in the
 

Philippines. While attention needs to be given to conducting a considerable
 

amount of basic research, considerable efforts needs to be concentrated on
 

applied research, capitalizing on the already existing world fund of basic scien­

tific knowledge,
 

40/ Estimates provided by FA0o
 



Chapter 9,---D1:D\ND., PRYC1o L.ND OUTPUT AU1ROJUCTIVITY,' 

This chapter is concerned w.th demand cnnsiderations and their: intimate 

linkage to output and productivity. Specifically, it concentrates on the
 

associations between components of domestic demand, exports, [mports, and 

prices to output and productivity. Though kept to a minimum, some space is 

necessarily devoted to supply foctors to give our subject a wore meaningful 

treatment. In most research, output and productivity have boen examined 

largely from the standpoint of supply. This one-si.ded preoccupation, has 

resulted partly from the more obvious direct relationship of su;ply factors
 

to productive potential and partly from the tendency Lo suppose that demand
 

is ever present and adequate. k i/ but quite obviou-sly, historically
 

observed output- and related variables are products. of: both supply and demand,
 

and to neglect the aature of demaud asl;uniec away much of the problem.
 

General Methodolorical Considerations 

Ideally, for a comparative analysis, countries should be individually
 

studied, relationships estimated for each separately, and the comparisons made 

by bringing the country studies together. However, -c3czrces fur ch4'C study 

have not permitted this, but only a cross-section approach. This approach 

permits us to determine readily whether close associations among relationships 

exist across countries at a point in time. Generally, some similarities are 

expected among countries in both supply and demand conditions, particularly 

among countries of limited differences in levels of economic development. 

YvPrepared by Harold T. Yee.
 

Al]/ One obvious confusion here that muddles the problem is the use of the
 

terms consumption, food needs and demand as al? synonymous.
 



The countries selected for this study are typically located in the
 

lower half of the world distribution in per capita income and per capita
 

agricultural output, and their economies generally depend heavily on agriculture.
 

Such relatively common characteristics shared among the countries ten(i to have
 

many economic relationships that are rather similar. On the other hand,
 

within their limited variations, there are superimposed rather wide differences
 

in factor endowments (A.hich countries tend to exploit through foreign trade)
 

which tend in the opposite direction of producing dissimilarities. The
 

hypotheses selected for discussion in this chapter, therefore, are highly
 

conditional, namely, by the sample characteristics of countries in their early
 

stages of development, Many of the hypoiheses are clearly subsets of more
 

general hypotheses which might have been investigated bad there been much
 

wider differences among the countries in per capita income. Conclusions
 

drawn in this more limited context should not, then, be extrapolated to the
 

more advanced economies, as will be evident in the course of discussion.
 

In addition to accepting substitutes for ideal measures, other
 

techiaical liuAtations need to be kept in mind in interpreting findings
 

presented below. iV/ One of these relates to the usual questions on quality
 

and quantity of data. in some instances, few observations were available.
 

This is especially true with certain price data and though their statistical
 

4 / For example, the co-variations among some variables cannot be expected 

to be large since both the country sample and time interval selected for study 
are somewhat restrictive. The countries salected for analysis are, with few 
exceptions, clustered around the bottom half of the per capita income distri­
bution for all countries in the world. Similarly, the :ime interval under 
consideration is but approi:imately 10 years and significant changes within 
countries for some variables require several decades before perceptible 
differences can be felt. Likewise, large differential changes among countries 
for some variables are also limited. 
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results are presented they are not given to serious interpretation. Because
 

of these limitations, we choose to intecpret observations across countries as
 

measured approximately-.or, say, as measured by some ordinal or ranking scale. 43/
 

The basic data for this chapter are presented in Toble 70, showing the
 

levels of the variables as of 1960, otherwise footnoted, and in Table 71,
 

showing the 1960 values as a percent of their 1950 values. Additional data
 

are given in other chapters. Sunmmary statistics indicating the associations
 

among the variables are presented in Tables 72 and 73.
 

In a capitalist society, relative prices determine the particular mix of
 

alternative sources of supply as between domestic output and imports and
 

alternative market outlets as between domestic consumption and exports.
 

Government policies do mitigate the effects of the market mechanism, howewvr,
 

as do imperfections in communications, markets, and prices. This mutually
 

interrelated economic system along with considerations of government policy
 

and imperfections in the market, then, provide a convenient framework to guide 

discussion. For expository simplicity, wa concentrate on relationships
 

comprising two variables at a time, but it is clear that beneath this focus
 

adjustments among the interrelated variables are going on constantly.
 

Output and Domestic Demand
 

Domestic per capita output is but part of domestic per capita supply,
 

the difference bein- the net foreign trade. Supply, in turn, is related to
 

consumption at the point where the supply-demand relationships are equilibrated.
 

j/ Though admittedly we do make use of "numbers" throughout our discussion
 

as if the values are precise, this is done more in the spirit of giving some of
 
our readers a sense of the approximate magnitudes involved, and hopefully our
 
presentation is made easier and more illuminating. By accepting an ordinal
 
interpretation of our deta, however, does have its disadvantages. We are
 
restrictec to the degree of aggregation permissible and to the use of rank
 

correlation methods. By these imposed restrictions, we more frequently encounter
 
specification errors; the "wrong" signs appear as important variables and
 

relationships are left out of the simple correlations. These complications
 
will be interpreted accordingly in the empirical sections.
 

http:approximately-.or


Table 7O.--Agricultura! output anid selected data, 22 countries,
 
1960 

!Per capita' Rural 

Country 
:Agricultural; 

output 

Si11ion 
US Dollars 

grossTote[ oesi 
laevports

population I 
product 

1958 
_______________ 

Million 
Thousands US Dollars 

as a 

percent of 

i total 
population 
Percent 

Agriculturali 

• portl.p
I(Av  1959-61" 

_ _ _ 
Million 

US Dollars 

Agricultural 
imports. ports

liar. 1959-61 , 

_ _ _ 
Million 

US Dollars 

Net agricultural
trade balancetade lance 
(Av. 1959-61' 

Million 
US Dollars 

India ....... 
Japan ...... .: 
Poland 
Pakistan .... 

14,659.6 
5.765.3 
4,029.2 
3,383.0 

431,698 
93,200 
29,703 
96,558 

70 
337 

1/ 538 
64 

3/ 81.9 
36.5 
51.9 

3/ 87.2 

602.7 
369.8 

4/ 202.7 
4/ 262.1 

524.9 
1,743.5 

4/ 389.9 
4/ 6/ 119.0 

77.8 
-1,373.7 

-187.2 
143.1 

U .. ...... P ,147 1,,;: J1 uo.. L36.9 68.-. 238.6 
Spain....... 3,148.4 30,431 372 73.1 364.1 248.6 115.5 
Brazil ...... 3,107.2 70,967 145 3/ 54.9 1,102.9 206.5 896.4 
Argentina .. 
MexiCo ...... 
Egypt ........ 

2,334.8 
2,:97.7
1,606.3 

20,006 
34,988
25,948 

465 
321 
155 

----

49.3 
62.3 

970.6 
4/ 493.6 

395.3 
4/ 

74.3 
75.9 

187.9 

896.3 
417.7 
207.4 

Colombia 1,.351.2 14,132 248 361.1 61.2 299.9 
Yugoslavia 1,1.74.1 i8,402 2/ 179 .... 193.6 209.2 -15.6 
Thailand .... 1,064.5 26,258 84 882 349.7 50.1 299.6 
Philippines 
Sudan ....... 
Greece ..... -

75.9 
F97.8 
'58.8 

27,792 
11,770 
8,327 

113 
66 

297 

.... 
----

3/ 57.4 

5/ 334.7 
4/ 175.2 

173.3 

4,/ 112.6 
4/ 58.5 

113.0 

222.1 
116.7 
60.3 

Taiwan ...... 420.0 10,612 97 --- 120.8 65.0 55.8 
Venezuela ... 175.7 7,365 650 32.5 32.9 196.9 -164.0 
Chile ....... 
Tanganyika .. 

:153.3 
352.6 

7,340 
9,239 

405 
57 

32.8 
----

4/ 14.5 
114.1 

4/ 68.5 
8.7 

-54.0 
105.4 

Israel ...... 222.7 2,114 905 15.2 75.6 115.5 -39.9 
Costa Rica .. 96.0 1,171 251 3/ 65.3 79.4 18.4 61.0 

Continued 
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Table 71.--Changes in selected variables related to agricultural output, 26 study countries, 1950 to 1960
 
(1960 as a percent of 1950)
 

(Footnotes)
 

Sources:
 

Percentage increases for crop output, total population, real per capita income and crop output per
 
hectare for 1960 obtained by extrapolation from the 1950 base by use of crop growth rates given in Chapter
 
1; population data, see Chapter _, p._; export and import values, FAO Trade Yearbook, 1962 -- Average
 
1959-61 values divided by average 1951-53 values, both deflated by the world average export unit values of
 
agricultural products shown in Annex Table 16A, The State of Food and Agriculture, 1964, p. 234; agricultural

wholesale prices, U.N. Statistical Yearbook, 1958 4nd 1962, and F.A.0,_Monthly Bulletin of Agricultural

Economics and Statistics. Vol. 12, May 1963.
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Table 72.--Rank correlation coefficienLs for output, output per hectare
 

output per worker, and population, per capita income, et. al., 1960 1/
 

Output 

per 


capita 


Output per capita ......... 

: .51 
Per capita GNP............ 2/(.00023) 

Population ................ 


-.24 

Percent rural population..: (.111) 


: .37 

Per capita exports ........ : .006) 


Per capita imports ........ .. (.012) 


Output per worker ......... 


Worker per hectare ........ 


Price variability ......... 


Per 

capita 

GNP 


.51
 
2/(.00023)
 

.08 

(.291) 


.50 

"/(.0003) 


-.51 

(.0012) 


-.27 

(.109) 


Output Output 
per : per 

worker hectare 

.77 .20
 
1/(.00003) (.097)
 

-.271 .16
 
(.045) (.149)
 

-.58 -.20
 
(.0013) (.149)
 

.29 .14
 
(.034) (.176)
 

.46 .51
 
(.0021) I/i.0003)
 

.21
 
(.111)
 

-.53
 
(.0008)
 

-.27 -.27
 
(.121) (.192)
 

I/ The unenclosed values are Kendall's Rank Correlation Coefficients, the 
enclosed values are their respective probabilities of being observed onder the 
null hypothesis of 10ro correlation. For example, the probability of observing 
a rank correlation of .77 between output and population if in Lact the, were 
uncorrelated is less than three cne-thousandth of one percent. 

2/ Less than the indicated values.
 

Source: Table 70 and Appendix Tables I and 2.
 



Table 73.--Rank correlation coefficients for changes in output, output per hectare,
 
Jutput per wurker, and population, per capita income, et. al., = 1950-1960 l/
 

- Output :E Eports: Agr, Wholesale : Field Per 
Output • per Exports per Imports and world unit : crop capita 

: capita : canita price ratio : yields GNP 

.38
 
Output ................. 
 (.0075)
 

.46 .19
 
Output per capita ...... 
 (.129) (.095)
 

: .27 
 .08
 
Population total ........ : (.027) 
 (.312)
 

2/-.33 .30
 
Exports................. : 
 (.130) (.031)
 

* .42 
 .29 .12

Per capita exports ...... (.0018) 
 (.036) (.203) 

.02 .25 2/-.28 .02 
Imports................. (.444) (.038) 
 (.179) (.448)
 

.04 .28 
 .03 .11

Per capita imports ..... (.378) (.025) (.436) (.224) 

.34 -.39
Export-import ratio.....: 
 (.009) (.003)
 

-.50 .17
Export-output ratio.....: 
 (.038) (.147)
 

S-.33
 

Import-output ratio ..... 
 (.306)
 

.19 
 .28
 
Per capita GNP .......... (.095) 
 (.043)
 

-.58 
 -.42
 
Price variable .......... (.0031) 
 (.035)
 

Pgricultural wholesale :
 
price-general : .42
 
wholesale Drice ratio: (.072) 
 _I.068)
 



Table 73.-.Rank correlation coefficients for changes in output, output per hectare,
 
output per ,orier, and population, 	 per capita income, et, al., - 1950-1960 1/ 

(Footnotes) 

I/ Same as in Table 6
 

2/ Same for per capita e=:ports and 	 imports. 

Source: Table 71 and Appendix Tables 1 and 2. 
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Abstracting from price differences and to the extent per capita domestic output
 

makes up a large part of per capita supply, countries with high levels of output
 

per capita are associated with high levels of per capita demand as represented
 

by per capita income (figure 1.1). l'-3/ Countries with an unusually high propor­

tion of resources in agriculture relative to the sample tend to lie above the
 

sample trend, such as Sudan and Turkey. Israel, Venezuela, Chile Japan and
, 


Mexico, on the other hand, do not depend on agriculture for a large share of
 

their income and they deviate from the sample trend in the opposite direction.
 

In point of fact, the first four countries in this latter group are nat ImiporteJ.­

of agricultural products (table 70).
 

Except in Jordan, the economic structurosof the countries were sufficiently
 

flexible as to increase output along with domestic demand (table 71). The seem­

ingly high correlation between percentage changes in output and population
 

suggests that for a majority of the countries in the period 1950-60 increased
 

population needs were largely met through domestic production. By no means was
 

the observed gross relationship between output and population absolutely linear
 

since imports and exports left net domestic supply different from domestic out­

put, and other influence, particularly per capita income, on per capita consump­

tiov certainly precludes any such uniqueness. 

With each country starting at different initial consumption levels in the
 

base period as well as alterations of output by foreign trade, no single rela­

tionship between changes in per capita income and output was applicable for the
 

h3/ The net relationship between per capita consumption and per capita
 
income tend to be curvilinear; however, since we do not have consumption but
 
output plotted against income we have a distortion by the extent of the net
 
foreign tiade. In addition, the limited range of per capita income may not
 
permit a strong differentiation of the net income effect on consumption even
 
if the latter variable had been adequately measured.
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sample as a whole. This is illustrated by the greater scatter of points in
 

figure 12, showing the association between changes in output and in per capita
 

income, as compared with figure 11, showing their comparable variables measured
 

in absolute units. 4h/ However, because of the special chnracteristic of the
 

sample, most countries were within a fairly narrowed range of per capita income
 

and the association between changes in per capita output and income yield a
 

fairly high degree of correlation between them. 4__/ As the range of per capita income
 

widens, the likelihood of maintaining this close pattern between changes in per
 

capita income and output for the sample will decrease.
 

Of the two major determinants of domestic demand, per capita income
 

increased faster than population in only 36 percent of the countries But with
 

the weighting of the increases in income by the countries' respective income
 

elasticities, only 25 percent of the countries had income growth more important
 

than increased population as the dominant factor in determining domestic demand. 40/
 

Import policies have probably contributed to the high degree of association
 

between large percentage changes in domestic demand and output. Most countries
 

44/ The degrees of association between changes in output and population,
 
and between changes in per capita output and per capita income are lower than
 
for their comparable variables measured in terms of their levels. Several
 
possibilities suggest themselves: (1) the nonlinearity of the structural rela­
tionships among the variables reflecting their locations on their absolute
 
scales, (2) short-run deviations from the true relationships, and (3) the limited
 
co-variation among the variables within the limited 10-year n~riod.
 

h / The simple average per capita gross domestic projuct for the sample was
 
$266 with arrange of $57-905 and a coefficient of variation of only 77 percent.
 
Six countries had less than $100 per capita, 15 countries had between $100 and
 
$500, and 3 countries had between $500 and $1,000. On the other hand, the pool­
ing of observations from 26 countries of different income levels tends to average
 
out the associated changes between income and consumption since their degrees
 
of response are not independent of their initial consumption level.
 

6/ These are Yugoslavia, Greece, Poland, Japan, and Spain,, Even in this
 
case we might question if our conclusion isn't biased by starting from the base
 
period so near the end of World War II. Disregarding even this qualification
 
the five countries named are often not included in the developing country cate­
gory.
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use external commercial policies to implement their internal a-ricultural
 

programs. These countries are no exception. The effect of insulating the
 

economy from imports is to lessen the role of prices as trade directives, as
 

suggested by the low sensitivity of the import-output mix to variations in the
 

domestic agricultural wholesale price relative to the world agricultural export
 

unit price. h7/ 

Output and Exports
 

For a given country the relationship between export and output, per capita
 

or aggregate, is in the same direction since the former is a component of the
 

latter, particularly in countries with farm exports processed to a minimum.
 

Among the 26 study countries, no unique proportionate relationship is discern­

ible though there is an obvious tendency for the two to be positively related.
 

Countries with large exports per capita generally have large output per capita
 

(figure 13).
 

Countries exporting an increasing share of their output had the least
 

increases in domestic price relative to the world unit price, which is seen by
 

the positive association between changes in export and output and between changes
 

in the export-output mix and in the domestic price-world unit price, This is
 

not surprising since countries with larger increases in exports relative to
 

output would normally be those able to sell at lower prices. But countries
 

with large percentage gains in their export-output ratios were not necessarily
 

47/ It is unlikely that price differences are totally ignored by policy
 
makers, but as long as quotas or prices are established beyond the effective
 
margin of the price ratio, then variations in prices are rendered inoperative.
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those with large increases in field crop yields used here as proxy index for 

changes in productivity. Some countries were able to increase exports relative
 

to output because of improvements in crop yields and others because of large 

capacities for export expansion without large relative increases in cost. Still
 

other countries failed to increase exports relative to output in spite of in­

creased productivity because of pressing domestic requirements, This diverse 

pattern no doubt, reflects the varied derund and resource bases among the coun­

tries. Had the observation period been substantially longer, diffe:ent results
 

should be expected as countries approach the limit of their uncultivated land 

area and the ability to expTand output without increasing intensity of land use. 

Output and Imorts 

Countries with large per capita output generally have large per capita im­

ports. Because of the enormous resources committed to agricultural production,
 

the relationship between agricultural output and imports is explained by the Law
 

of Comparative Advantage. As per capita income rises, the demand for both
 

quantity and variety of products also rises, and as long as all inputs are less
 

than perfect, substitutes for each other in all production processeu;, trade has 

a distinct advantage over a complete balance production scheme, 148/ Since most 

of the countries in our sample depend upon agriculture for a large :hare of their 

total eport earnings, agricultural e cports must be related to agricultural .1rma 

ports via the foreign exchange account. As a nation grows economicilly, other 

sectors will increase their relative importance in the eiport accoutr and the 

correlation between agricultural imports and eicports will decrease accordingly.
 

-8- The rank correlation coefficient between per capita income and per capita 
imports is significant at less than the .0003 level and only significantly asso­
ciated with per capita exports at the .291 lcvel, which means we can interpret per 
capita income and per capita exports to be unrelated, This makes sense since ir­
ports are part of domestic demand and thus related to per capita income, Exports 

-
are not part of domestic demand and if exports are to be related to per capita in 
come, we must seek elsewhere to establish the relationship., 
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Although 21 countries increased both their per capita import and per capita
 

output, there is no uniquely distinguishable pattern of percentage magnitudes of
 

increase bctween them, In the above correlation of their absolute levels the
 

effect between imports and income and exports produced a significant association 

between imports and output., But to yield a significant correlation between im­

ports and output, the association between them and their common related variables 

was sa ficiently strong so that the transitive relationship to imports and output 

was maintained. In relating changes between the variables, however, this tran­

sitivity is broken as changes in per capita income are not significantly correlated 

in spite of the significa-J correlation between changes in exports Lnd imports,. 

Though the assuciation betuecn changes in per capita income and import is positive, 

the relationship does not extend to their percentage increases. h9/ 

Disregarding prices, then, a necessary condition for Increasing imports is 

an increase in income. There Ls no a-priori reason, houever, to believe that 

there need be any unique relationship between their associated magnitudes of change, 

Tb consumiption csovels of the countries' inhabitants and their ability to produce 

import substitutes at competitive prices will dictate the magnitude of change in 

imports nssocite:.1 .ith chauges in income, However, it is not enough to have imports 

and income positively 7--v4.ated but foreign exchange must be available and be per­

mitted to be used for purchases of agricultural imports. And it is not unreasonable 

to believe that the larger the increase in exports the greater the possibility of 

increasing the supply of foreign exchange for non-controlled import items such as 

agricultural products. 

-7_9_/ Two hypothese-s might be investigated for this lack of association between
 
?ercentage changes in per capita income and imports for the sample as a wholet
 
(i) Because irmo :ts are vice.wed the same as output, as a source of supply, there is
 
ao unique income elasticity for imported agricultural products applicable for all 
:ountries, and (2) hecauso of the various exchange controls exercised by the sample 
zountrie.s, any possible general relationship is obscured. 



Exchange controls are not only used as direct instrumentalities for the ra­

tioning of scarce foreign currency, but they are also widely used to implement
 

domestic food and agricultural programs, For reasons too numerous to discuss here,
 

-ontrols over agricultural imports are necessary to insulate the domestic market
 

from foreign interference with domestic programs, This control is also manifested
 

in the relationship bet.een prices and imports. As discussed above, the associated 

novements between changes in exports and in the domestic world agricultural price 

*as not acceptable. We reasonably attributed this non-significance to our combining 

:f countries with diverse supply response behaviors and no significant homogenity 

-an be expected, The correlation between imports and the price ratio is similarly 

iegative and lacks significance, However, there is no way to justify any direct 

iegative relationship between price ratio and imports., Common sense suggests ob­

:aining supply fron the cheapest source, which negates the proposition of increasing 

Lmports with world price rising relative to domestic price. It is more likely that 

Lmports, as argued, are more strongly influenced by the availability of foreign
 

nxchange than by changes in the relationship between domestic prices and world 

)rice, and hence, the negative correlation between imports and the price ratio is
 

reflection. of the correlation between imports and exports, and betueen exports
 

md the price ratio. 

In like manner the correlation between the import-output mix and the ratio of
 

lomestic price to world price is negative, which is also clearly unacceptable even
 

7ith respect to sign. Whereas its counterpart, the ratio of exports to output
 

.orrelated to the ratio of domestic price to world price, was of the correct sign
 

md of an acceptable significance level. This suggests that countries3 exports
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were permitted to be influenced by variations in the external-internal price rela­

tionships but not imports , conclusions fully consiste-nt with our historical ex­

perience, Countries, though free to close their borders to imports or to prohibit 

exports, are not able to force exports on other countries, Prices still ,eim to 

be the most important guide to trade flows, 

Though 23 countries out of 25 increased the.r imports, those ti-at increased 

their exports relative to imports obviously had either largpi percen:.,ge increases 

in u.-xports or sunall p'centage inc-,. ases in :trq3orts. Put morc. impo.:antl.y the 

change. in the xport-import ratio doc(s not seem to bias in iiovor of--'e: in,­

creas:., export E:xpansion or import ;ubs.titution.. 

Befo,_( pass.,_i-g on to oure discussion on productivity, a feu uo':d,; on tihe 

possible-i irpact oi" Imports on a ooun.y' s productiwi. capacity, As ;;h have seen, 

imports as an alternative source of supply tend to incre.ase with a country's inl­

crease ln per capita income, though th, magaftudes of the associat.'.:: Increase 

differed markidiy among countries. But our focus, running from inrj_-'ts to income 

and exports Lo output, is mainly on the consumption side; that theru, i.s a redis= 

tribution gain from increased consumption alternatives ic obvious., .' uL what about 

the direct relatio: ih.p bei-ween nimpores on productive capacity? Th(. answer to this 

question is an epir)rical onie and i:il p.obably differ Erom country tio country. Thu 

crux of the quest.ion, noneithaless, cente:s on th. ability o an eco,:my to realloc;1e 

its resources in response to the net. price relntionrhi.ps,, To the :eut the sole 

4mp ct of imports depress prices, the effect on domecttc output muP. be ne!gatlv.e as 

imports are substituted fo- domestic output and the displaced resou,..es are unenployed.. 

But over time, uay not increased imports be a stimulus to output by providing the 

http:relntionrhi.ps
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competf.tion necessary to induce producers toward greater efficiency? May they,#
 

not help to widen the market for subsequent exploitation by local producers?
 

May not the resources they displace be reallocated to other productive uses?
 

In terms of our present analysis, increased imports may have responded to
 

increase demands, but equally possible, imports may have increased through expansion
 

of exports induced by lowered unit cost or by bartered agreements. With initial
 

Impetus set off by increased availability of foreign currency, potential demand
 

becomes effectively expressed In our formulation of the analysis with courtry
 

cross section data, however,, cause and effect conclusions are not possible.
 

Productlvity
 

Demand variables important in influencing output are also the 1iiioptant
 

variables influencing levels and changes in productivity. Interpretation of the
 

relationships, however, differs because of the closer association between the
 

latter and general economic development, As economic development pr)gresses
 

an economy becomes more commercialized and integrated. With fuller Pktegration
 

not only is the effective market enlarged for individual producers and regLons,
 

.
but the flow of goods and services through a national currency medium and comuni


cations _-:e greatly facilitated with reductions in nominal costs, risk and un­

certainty, and improvements in the environment for increased real income expectations.
 

improvements on the supply side are also obtained through increased knowledge of
 

production techniques and the application of improved Inputs, which inputs are
 

generally purchased. The greater efficiency of all agents of the economic syste'...
 

or if one prefers--a more perfect market of specialists, generates, in the course
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of time, greater adoption of the means of improving productivity. 0/ It matters 

not whether we ascribe this increased adoption to the material motiv of producers 

or to their desire for survival, in either case productivity is advanced.
 

In ou- basic relationship domestic dezand is again considered as being made 

up of population and per capita income. But demand associated .ith population may
 

or may not be associated with market demand, whereas, per capita income is definitely 

associated .ith commercial demand.; Should per capita income be stagilant over time,
 

increases in population will likely be distributed proportionately according to
 

some recent historical trend with no relative increase in market or commercial de­

mand. Conversely, with per capita income increasing over time the usual production,
 

consumption, and population shifts to the non-agricultural sector %iil occur with
 

2orresponding relative increases in non.-farm demand for agricultural products. 5L/
 

Lhe relationship between demand associated with population and commercial demand,
 

"71 We do not wfsh to imply that a great deal cannot be done exclusive of the non­
agriculturs sector; indeed, in thE, extreme, if the cultivator and his family are 
-onsuming below the "accepted" subsistence level, increases in productivity must 
largely be from improvements within the farm sector before purchased inputs have 
3ny real meaning., But in the context of marketable surplus, which is the all im­
ortant element in terms of savings and capital formation, foreign e change, and 
Lransference of capital to the industrial sector, probably increases in productivity 
Deyond the lvel to raise output to satisfy subsistence needs without improved in­
puts are limited, particularly in cases i;here the farmers" terms of trade are un­
favorable. 

511 We may have constant per capita income with population increasing with gains 
Ln per capita income, in all probability, concentrated in the urban sector, But
 
Ls this likely in the real world, except in countries with rich oil and other
 
nineral resources ?
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then, hinges on 4he presence of increases in per capita income, and there is no
 

prior reason to believe there is any necessary relationship between population and
 

income. ,2 

Obviously our interpretation of the relationships given to per capita income
 

and population and commercial demand are restricted to countries in their early
 

stages of development. Even present day Japan and Israel, among others, may be 

sufficiently integrated economically 'hat increases in the ratio of market demian~
 

to total demand for agricultural products aic limited by their proximity to their 

saturation point for commercialization. Any extension of this conmercializaton­

productivity hypothesis to more economically advanced countries is clearly inad. 

missible. In addition, ve cannot totally attribute the association between produc­

tivity and per capita income solely to demand factors since per capita income is 

correlated vith aud is a surrogate for all sorts of transforliatlon associated 

with general economic development. This is all too clear as per capita income is 

used as an index throughout this chapter to represent both domestic commercial
 

demtand and developmant., We do not propose abstracting from or not acknowledging 

these structural changes that goes with developmnt, but we focus our attention 

tion to changes on the demind side,. And on the demand side the key element
 

accompanying economic development is the increase in commercial derand as part 

and parcel of economic integration. >3/ 

,2/ For the sample countries the rank correlation coefficient for population 
and per capita income is significant at the 12% level, and for changes in the
 
variates the significance level is 22%. 

.L/ If per capita income wias our only measure correlated with commercial demand, 
or if it was so highly correlated with our other measures associated with commercial 
demand that in essence the use of one measure is equivalent to usi, any other 
measure with the difference in name only, we vould be less justified in using per 
capita income as a proxy for domestic comercial demand. But per capita income and 
per capita export are uncorrelated (Footnote 48) and these are related to two
 
different sources of marketed output, 
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Productivity is a measure of the efficiency with which inputs are converted
 

to goods and services. Operationally, this amounts to dividing total output by
 

total input which gives average output pet unit of input. J/ Admittealy all pro­

duct ivity measures are partial in some degree since output and, more so, input are
 

never totally inclusive. Here, however, the partial productivity measures of out­

put per hectare and output per worker are explicitly chosen to represent the level 

of productivity, and change in field crop yields are used to represent change in
 

productivity,. This is done because of data limitations.
 

As a country develops economically both output per worker and output per unit of 

land area rise as more capital and improved technology are applied. (figures 16
 

and 17)u Though the tenidency is for the effectiveness of land and labor to increase 

jointly, the relationship is far from perfect (figure 14 ./), 

Since the two indices are not perfectly correlated, which is the better ratio 

to use? Preference is given here to labor productivity since the ultimate goal o' 

all economic activity is human consumption,. Workers employed per hectare decrease 

with increasing per capita income over an extended range, which mears that even 

though yield per hectare and output per worker increase together, there is a more 

consistent relationship between labor productivity and development than between 

- - TConceptually, neither the definition nor the way productivity Is operationally 
measured are as simple as implied above, 

/ The rank correlation coefficient for output per worker and output per hectare 
is .21 with a significance level of 111. We interpret this relationship to be 
statistically significant because of the "definitcly" known errors in the variable 
"hectares under cultivation," As footnoted in table 70, not all values refer to 
the same point in time but all adjusted output refers to 1960, Some countries 
report area planted and if the area is sown twice, it is counted twice, whereas 
the definition of cultivated hectares refers to farm land under cultivation and 
counted once regardless of multiple cropping, 

In the case of hectare values for years before 1960, the area is underestimated..
 
In the case of multiple counting the area is overestimated. In what direction is
 
the net bias, we have no way of determining, but I assume the vai'iance of the estImate 
to be larger than in the absence of errors resulting in even less precise estimates
 
and we shall tolerate a lower level of significance,
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development and land productivity,, The relationship between worker per hectare 

and per capita income is shown in figure 15, Again, Japan, Taiwan and Egypt 

reflect their high population-land ratios,. 

Productivity and Demand Associated With Population 

Since growth in commercial demand is more dependent upon growth in per capita 

income than upon population growth, and since population and income are uncorrelated 

for the study countries, one would not expect levels of either of the partial pro­

ductivity ratios to be correlated with population size. Table 72, however, shows 

that population is nignificantly negatively correlated with output per worker, 

though population and output per hectare are uncorrelated. The lati.er result is 

consistent with our hypothcsis concerning the nature of demand and population but 

the former is not, because it implies that demand from large popular:ions is associ­

ated vith lou output per uorker.. This clearly is a case where the supply relation­

ships have been picked up in the correlation rather than the relationship specified 

by the demand hypothesis, In most of the countries under study a large proportion
 

of the population buc,. works in agriculture and makes up consumers for the products 

produced,, It follovs that the statistical relationship between pop-lation and 
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Dutput per worker really refers to the positive relationship between population 

lensity and worker density on the one hand, and the negative relationship between 

;jorker density and output per hectare on the other hand. Countries vith a large 

iumber of worker per hectare tend to have a low output per worker. This conclusion 

Elows directly from the well-knoim Law of Diminishing Returns as large amounts of 

Labor are combined vith relatively small amounts of land and capital. 

Turning to the performance over the 1950-60 period, countries vith large in­

'xreases in population were not necessarily those with large improvements in pro­

luctivity,, This suggests that if population is to increase without increasing
 

)roductivity, the increased population will need to be applied to the more basic
 

:ask of feeding themselves,, More important, the output increment wi.l tend to
 

lecrease with each succeeding increment of labor., On the other hand, countries
 

;ith large percentage increases in productivity were accompanied by large per­

:entage increases in agricultural output,
 

?roductivity and Commercial Domestic Demand
 

Countries with high income levels and therefore with high levels of domestic
 

:ommercial demand have high levels of productivity (figure 16 and 17, and table 72).
 

lut why should there be the difference of the degrees of association between the
 

"wo partial productivity measures and per capita income? Without much mol-e re­

;eaich at the country level, we offer two hypotheses for further thought: (1)
 

uL-ing the course of economic development labor is applied less intensively than
 

.and (figure 15). Also many capital inputs tend to be more labor saving than land
 

;aving, such as various hand and mechanical implements0 This by no means exclude
 

rield.-increasing inputs but increases in yield tend to 'je less discriminating as
 

.owhich accompanying inputs they favor with the result that both land and labor
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are affected in a more or less uniform anner, So because of both dreasing 

labor relative to land and application of labor-saving inputs during the course 

of development (which favors the output-worker r'atio over the output -land ratio), 

the correlation between per capita income and output per vorker is higher than 

the correlation between output per hectare and per capita income.. ( ) The second 

e.planation is related to the first, We use output per worker and output per 

hectare as substitute measures for productivity and per capita incout! as a sub­

stitute or carrier for commercial demand. The quality of the proxy -variables as 

substitutes for the variables they reprrcsent, however, differs., Output per worker 

is a large component of per capita income in predominantly agrarian ocieties, and 

hence, the two ratios show a close linear relationship. Output per hectare, not 

directly a component of per capita income, need not show such a closa relationshPi 

Increases in agricultural output per capita in a majority of the study countries 

Alil! increase per capita income. Increases in output per hectare m:r or may not 

increase per capita income depending on the relationships between national income 

and agricultural output, and between population and agricultural workers as yields 

increase.
 

Figure 18 thows the relationship between changes in field crop yields and in
 

per capita income between 1950-60. The conclusion is straight-forwa-'d, countries
 

Aith large percentage increase in domestic commercial demand generally had large 

percentage increase in productivity. 

Productivity and Exports 

Countries with large export per capita, our other variable associated with
 

commercial demand, generally had high output per worker but not neccssarily high
 

yield per hectare., High yields per hectare lead to large exports orAy if domestic
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:equirements permit.. Countries with high yield per acre tend to be high in workers 

)er acre, and to be densely populated countries. High output per vorker--resulting 

rom favorable land-worker resource base, high level of capital substitution for 

Labor, high level of farm technology, or a combination of all three--tends not to 

)eassociated with densely populated countries. Counzries with high output per 

iorker 6roduce more than sufficient to meet domestic requirements, hence, have 

.arge exports. 6/ 

In the 1950-60 period, countries with large percentage increases in exports,
 

ier capita or aggregate, generally had large percentage increases in productivity.
 

ludging from the degrees of association between the correlation for productivity
 

md domestic commercial demand, and for productivity ard exports, there was no
 

.dentifiablepattern between increases in productivity in favor of improvements
 

.neither the domestic or the foreign markets. Knowledge of the particular
 

iroduction techniques used in the individual countries, however, would be needed
 

o conclude that there is absolutely no connection between improvements in general
 

roductivity for the agricultural sector and the type of product markets in which
 

roducers sell, Some primary export producers are intimately tied to their export
 

arkets' economy and little if any connecting links, Interactions or spill over
 

ffects exist between these producers and their local economies.
 

56/ Countries such as Japan, Taiwan and Egypt, three of the four -otrieswith
 
he highest yield per unit area but also with relatively low output per capita, are 
ypically heavily populated countries that apply large amounts of labor relative to 
and, resulting in a relatively high yield per hectare, low worker outplt, and low 
utput per capita--all adding up to a strong domestic demand relative to domestic 
utput. Countries with exceptionally large export per capita relative to their 
utput per hectare show a similar deviation from the sample trend but in the opposite 
irection; these countries produce greatly in excess of their domestic needs High 
orker-hectare ratios are generally associated with low output-worker ratios, which 
end to be positively correlated with output per capita which in turn is likewise 
orrelated positively with per capita exports. 
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ProductivitL and Imports
 

Countries with large per capita imports generally had high output per worker
 

and high output per hectare, but these relationships are really a result of their
 

joint association with per capita income and exports.
 

Countries with large percentage increase in imports in the 1950-60 period did 

not necessarily have large percentage increase in productivity. Since it is not 

possible to trace the relationship between changes in imports and output--be they 

direct or indirect relationships acting through per capita income--ir is not
 

possible to deduce any clear relationship between changes in imports and productivity
 

since under our hypothesis the connections between them must be enplained through
 

the product of the interaction of supply and demand. The mixture of possible rela.
 

tionships in our sample countries between import and output, then, precludes any
 

unique relationship between their percentage changes.
 

Output, Productivity and Prices 

Comparable measures of the absolute level of prices across countries are noL.
 

r3adily available, hence, the relationship between output level and absolute price
 

differences among countries are not studied,, Even had absolute price information
 

been available it is doubtful that useful conclusions could be drawn wichout accom­

panying cost data0 Estimates of price variability have been made for several counr­

tries to examine the hypothesis that fluctuations in prices adversely affect output,,
 

Prices. Output, and Productivity
 

Because of the limited number of observations used, the correlation results
 

between prices and output are sensitive to small changes in the ordered sequence of
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ranks since the impact of each observation is proportionately large. _W As a
 

consequence one cannot place large confidence in the cross-country findings.
 

they can also be easily misinterpreted. Even for individual countries, relation­

ships between prices and per capita output are not discernible with the data 

available
 

In most Western countries, because of the 1o income elasticities, population
 

3rowth does not increase demand as rapidly as increasing agricultural productivity
 

Increases supply, exodus of resources from agriculture lags behind advances in pro­

iuctivity and wholesale product prices fall relative to general wholesale prices in 

,pite of price supports since the pegged prices are not totally independent of the
 

inderlying but changing economic conditions. If these conditions ar met in the 

leveloping areas, similar relationships for price, output, and productivity should
 

_.7/ For example, instead of ranking the observations on the basis of indices ob­
:ained by dividing the 1959-61 average index of prices by the 1949-51 average, we 
rank the ob,ervations on the basis of their regression coefficients obtained by 
-egressing the price Index series to time over 1949-61, a different country rank 
)rdering is obtained,, Though the two sequences are highly statistically correlated, 
i rank correlation coefficient of .72 and a significance level of .0029, their re­
ipective correlation coefficients with changes in product prices are not only dif­
.erent, but they force different conclusions as to the relationship between product 
)rices and productivity in our sub-sampled countries. (The sub-sample countries 
Lre Brazil, Chile, Costa Rica, Israel, Iran, Japan, exico, Philippines and Taiwan, 
.Te correlation coefficient obtained by correlating the ordered ranks based on the 
-egression coefficients to field crop yields is .29 and is significant at the .199 
.eve!,. The correlation coefficient obtained by correlating the quotients to field 
rop yields is .47 and is significant at the .068 level. Though both coefficients 
irc positive, the level at which the null hypothesis is rejected differs.) 

if wce base our conclusion on the correlation between changes in productivity 
.nd in the price quotients, we conclude that increased productivity uas accompanied 
,yincreased agricultural wholesale prices relative to general whole;3ale prices. 
ut if we base our conclusion through correlating productivity to ranks based upon 
he regression estimates, we must conclude that increased productivity was not ac­
ompanied by any trend in agricultural wholesale prices relative to general whole­
:ale prices, 
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be expected unless other resource nlloc.ating forces dominate the ,iperation of the 

market mechanism. But as previously mentioned, the individual governments in the 

study countries do in fact use policy instruments extensively in attempting to 

control the level and composition of output and prices. Under such conditions, 

observed relationships among output, productivity and prices are not likely to 

be identifiable in the midst of diverse and frequent changes in government policies. 

This in no way implieH that vc c:inclt,do there is no relationship be .ween pricea .,nd 

output per capita, but that the relationship is identifiable only if we have more 

knowledge as to other important determinants of price and outpuc per capita than 

is available to us.. 

Quite obviously, it is not only product prices--the most frequently policy 

manipulated value.--that are important in determining supply response. Input costs 

and technical input--output relationships must be consider,:d also. For example, 

by including the change in productivity as well as change in product pr'ices and 

output: per capita in a single analysis (figure 19), we see that large increases 

in output per capita are associated with countries that increased their productivity 

relative to product prices. Without offsetting movement in factor cost, producers 

in these countries must have been better off. 

Output and Productivity 

Though there seems to be a relationship suggested between changes in per capita 

output and crop yields the deviations from the sample tendency make ii obvious 

that not all countries with large increases in output per person obtained them 

from increased productivity-o The Philippines, Turkey, Tanganyika and Brazil 

obtained most of their increased per capita output from expansion in harvested 

area (Appendix table 2). 
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Price Variability
 

The effect of price fluctuations for given levels of prices on output and
 

productivity is certainly negative, But since both output and productivity have
 

a bearing on economic growth and the level of economic development influences the
 

magnitude of the price fluctuations, the relationship baLween all these variables
 

are clearly mutually interrelated. For example, as countries ascend the develop­

ment ladder, there is a more even distribution of marketing in time, space, and
 

form as storage, transportation, connunications and processing facilities improve
 

resulting in the evening out oK extreme price variation3, As price fluctua:ions
 

decrease, risk and uncertainty are reduced, This fosters improvements in produc­

tivity through encouraging (1) a more efficient allocation of resources as the
 

premium for hedging ur flexibility against price fluctuations decrease, and (2) a
 

more rapid rate of adopting improved production techniques and inputs since planned
 

and materialized expectations are more nearly met and the cost of failure to meet
 

past and anticipated purchases for every day needs and production requisites
 

diminish. It is not Eurprisng, thcn, that the study countriis, with their reupec­

tive level of prices and generally large price variability, had small perce!ntage 

increases in per capita output and productivity, The results, however, do not in­

dicate any association between the countries' level of productivity and price
 

variability. This may have resulted from our using the variance dimension of price
 

without explicitly including their absolute levels.
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Conclusions
 

Past and present programs for agricultural development have largely emphasiz,'
 

performance within the farm gate. The intermediate links or functions connecting
 

farmers to their product users and input suppliers have been typically relegated
 

to a passive role of merely bridging the gap between farmers and other sectors of
 

the economy. The analysis presented here, emphasizing nature of demind and com­

mercialization, indicates a need to question validity of the relative heavy emphasis 

of the past. It suggests need for greater emphasis on using input suppliers and 

product assemblers, distributors, processors and the agricultural-nonagricultural 

connecting infrastructure, such as roads and communications, as more actIve vehicles 

for organizing the rural sector for accelerated development. The deliberate creation 

of more active and positive links between the rural sector and the rest of the 

economy brings about fuller sectorial integration of the rural economy which in­

creased integration is the equivalent of increased commercialization of agriculture, 

We are not arguing for fuller commercialization and economic integration be­

fore increases in productivity--these are natural concomitant phenomena. Perhaps
 

more important than changing the farmer's terms of trade and providing him more
 

information and new inputs is the need for continually disturbing his behavorial
 

patterns thereby inducing increased mental acceptance of change as a normal process.
 

Experiences of economically advanced countries show that technical advances--one
 

form of such disturbances--are far more important to raising output than mere in­

crease in the measured quantity of traditional inputs,
 

Emphasis on suppliers, marketing agencies, and infrastructure features as
 

vehicles of development will contribute to fuller use of one of the very scarce
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resources available in less-developed countries - entrepreneurs or innovators,
 

who are found generally outside of farming proper functioning as politicians,
 

urban and international businessmen and as initiators and organizers of economic
 

activities that must respond to the ever dynamically changing environment if
 

economic development is to be accelerated.
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Chapter 10.--MAKPETING FACILITIES AND PRACTICES *
 

Market Systems and Economic Development
 

Agriculture's future in less developed countries will depend heavily on 

available markets for its products and adequate facilities and practices for 

moving them to the ultimate consumer. Already half or more of the people of 

the world live in urban areas away from farms and must rely on the markets to
 

provide them their food and clothing. Even subsistence farmers use some cloth­

ing and food items supplied by the market system from areas often far removed 

from the locality in which they are consumed. Indeed, economic development is
 

often characterized as a movement away from a subsistence and barter to a mar­

ket economy and ever more sophisticated and complex market system.
 

Therefore, the rapid growth and improvement of farm product market facili­

ties and operations is vital to the development of the less developed countries.
 

There are at least four ways development will increase the demand for farm
 

product market services. First, population at present growth rates will likely
 

increase half the present world population within the next two decades. This 

will require growth in market facilities and operations at least comparable 

with that of population. Second, with economic development, an increasing pro­

onportion of the total population lives away from farms and rell.es markets for 

over
food and clothing needs (table 74). This requires growth of market systems 


and above the rate of population growth. Third, people consume more and better 

food and clothing as their real incomes itaprove, adding still greater demand 

for market services. Also fresh fruits and vegetables and livestock products
 

usually make up an inc-easing proportion of their diets and these require
 

greater care and more specialized facilities in handling, transportation and
 

* Prepared by Clarence A. Moore 
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Table 74°--Urban as a proportion of total population and increases 
in the Urban-total ratio, 1950 to 1960 * 

Urban as a proporlion of
 

Country total population Increase 1/
 
1950 1960
 

------------------------------ Percent--------------------------

Israel ........... 71.1 77.3 8.7 
Mexico ........... 42.6 50.7 19.0 
Philippines ...... 26.5 42.7 61.1 
Taiwan ........... 52.6 59.5 13.1 
Turkey ............. 21.9 37.8 72..6 

Venezuela ........ v 53.8 66.1 229 
Thailand......... z 10.4 11.8 135 
Brazil ........... : 36.2 45.1 24.6 
Greece ........... . 36.2 42.5 17.4 
Iran ............. : 20.0 41.8 109.0 

India ............ : 173 179 3.5
 
Poland ........... : 39.0 48.1 23.3
 
Argentina ........ 64.0 67.0 4.7
 
Chile ............. : 58.6 67.2 147
 
Japan............ : 37.5 63.5 69.3
 

Egypt ....... 9 31.7 3707 18.9
 
Tunisia.......... : 32.1 38.2 19.0
 
Jordan............ t 35.9 46.2 28.7
 

* 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. Countries are arranged in descendi .g 
order of their rate of change in agricultural crop output. 

1/ The percent by which the 1960 ratio exceeded that of 1950. 



- 239 ­

storage. Fourth, increasing specialization generally accompanies economic
 

development and increases the dependence of all upon the market system. Some
 

operations performed by the farm producer will likely be transferred to the
 

market sector and other services will be added to those already performed in
 

marketing. These shifts will require more sophisticated and skillful organi­

zation and practices in the market system if the necessary economic incentives
 

are to exist for producers.
 

These four pressures for expansion of market facilities and operaticns
 

resulting from development aggregate to sizeable proportions. Data in table
 

75 illustrate&, although it probably understates, the market growth needs
 

likely to result from the combined effects of various growth rates in population,
 

per capita real income, and urbanization (shifting proportion of population fri:
 

farm to nonfarm occupations) under assumed income elasticities for farm products.
 

With a two percent growth rate in each determinant (population, per capita
 

income and urbanization) and a .5 income elasticity the annual market requirement
 

growth iL 5 percent (Coluim 2). 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.
 

These estimates of market requirements for growth, while amazingly large,
 

do not take account of the effects of (1) consequence of simultaneous growth
 

in all of the conditions influencing needs for market facilities, (2) increased
 

facilities and care required for shifts to perishables as income improves, (3)
 

increasing specializatiorn and additonal services provided by market agencies
 

as development occurs, and (4) of factors that are implicitly more limiting In
 

the data of the table than probably is true in the real world of a developing
 

economy (see footnotes to table 75),
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The eitteat: to which market iowth paces gr(Amh in cte derland for- warlketing 

facilities and s ervca I..Iaffet. general development itself frum i.h~ch, i 

turn, demind for iiarkotrvic, -re derived. A lag in farm product market 

facilities and iriattutfons everiy curtail growth in agriculture and in
ioanz; 

-he genexol economy. In turn, such lags leasen thle pressure for gro.th of the 

mrket system or help ca trde h uesen markIet sty rnsem more. adequate for 

mpresent needs-. lhaRkets arether)eorL. au il stitiilatore of production.. CuLti­
-, -6vaore do no have easy arket &utletu hnve litt:le incentive to producew 

beyond their ow noe.da. 'he lack of aco4 inceitives, is generly considered 

a major bOrier toinceasing agriiutural output in tmany areos in the less 

* 	developed ceuutiieo, The iiarke-t is the nin focal point through Which economic 

incentiveii to iultivators aro ,se. 

Thero are i;v ,ral wayin %-hic1zmrketsemay function as st.mulators of pro­

duction in underdevelopud coun.ribs.. The nutritional levl is genaerally low- ai 

frequently domitait le by ons-itc starchy dlet :arkets cropsa n . for .'armers can 

produce i, of own needs cat. provide them with income need to Im­nLeIc-to their 

prove their nutritioual levels 8a1td in this iiay ..TIrove the. human agent as a 

Produative.! facto-: 

Au a production srtiinulator., !,rov ng the markert system serves two general 

.,velolment Fbjet-, ii- oweur costs per unti of zirket services, a 

7saving vhich may 1w piased forwa-rJ to coxlzwm rs In lowerx prices for foods (iin­

creasing 1the qAuantity dematded) or back to produ' ersas higher prices for their 

products (induzing an inc-se' . the quantty supplied ,. Socond it increases 

: 58/unique conditions may, of cour~e, result in a backvward-Sl1-.ing supply curve. 



-the efficiancy vith wnhich cons3umers' wants and preferences in regard to quality 

and kind of products are reflected back to growers This also helps to increase 

price incentives to producers. 

Conceptual Considerations 

The previous section dealt with the role, importance and growth needs of 

market system for agricultural products in devel.oping countries. Subsequent 

discussion will consider the problems associated with existing market facilities 

and practices in the study countries,. 

It is widely believed that axoritant charges and monopoly profits charac­

terize the urrketa in less develo ped countries as evidenced by wide marketing 

margins0 These, however, can result from high costs of providing services under 

existing market conditions. Indeed, viewed in a static, non-growing setting, 

markets in less developed countries may be efficient in that they are providing 

services at competitive equilibrlum rate.o If theY remain efficient in,this 

sense, it is only because change does not occur. if growth occurs, then present 

market fa.ilities and practices (which may, themselves inhibit. ioth unless im­

. proved) ae likely"-to become increasingly inadequate, On the other hand, there 

is need to kep marketing facilities in developing countries somewhat in line 

with patterns hat are most economic considering their present resource balances 

and stage of development. 'These countries do not now need and will not need for -i 

a long time ,to com, many of-the i eatures characterizing the now highly sophis-

Sticated ta7keting systems 
. .' 1ate "" ..... 

of economically 
[' 

advanced nations, eapecially those in 

44 .the United ,States~. Instead of holding thes~e patter~ns as other than long time 

gol/ou edvlpd countries, attention must now be focused on hwthe 

traits foi.mato, process can begenerated and sustained by relatively awall in-

PromeI yd iinven market' facilities and ns, 
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V--" Ther~e is reason to believe large returns in greater eFficiency, lower cost of.. 

opezations, higher returns to cultivators and lower prices to consumers can be 

obtained In onny areas of marketing by changes that add little to overall costs 

but lower significantly the uait cost of services. 

New, Market Production 

The general growth of farm product market operations involve, Initiating 
. new markets as well as expanding old ones, Both sources of market growth 

involve many of the same problems, Irowever, new market growlT is sufficiently 

importaut to justify a brief saparate treatment, The potential for increasing 

agriculttral production by providing market facilitien and outlets In areas 

where products are not grown for the markei but are well adapted is often noted 

in the literat:ure. In some cases the demand potential is k im to exist, in 

others it is yet questionable-


Development plansG for the Pap~oapart and Grijetva-Usnmacite river basins 

of Southeast Menico showed in the mid 1950's that rtbber, tea, Vanilla, spices 

and fibers were suited to the areasi nlhough not previously grown there 

'Vie de velopment plane, in general were cozmendable but the principal effort 

prior to 1957 in the Papa)oapan. Basin was toward increasing outpuit of sugar 

and rice both la 3urplus world supply. The initial plan for the baLino -,as 

ei--apackage type inltud-lng integrated faceto, In comning roadson already 

CoMPl LedIt was reported that "Cotsiderable agricultural development hais come, 

about spontanaously along the roado without any encouragement eixcept the fac ~~ 

of conmuication with other parjes of, DWexico"~. 59/ The M~exico experience is an 

11,brnuWle "Southeast DNeyco.- Promising lFatm Area," Foel 
Agriculture, February, 1957, p. 12 

P,­



eopeof both. p1~nnned. nnd unlanhne'd '(or 'pontaneous " p&se of agricu16hur.,-_, 

v;haro'b"Diac facilities for coimunicatlng miarkcet kncyuledge and transportini[, goc 

are provided, 

Planned inducement of sugar production to reduce iaqorta ha, been ~~ 

fully undertak.n in many cointries., Plans generally provided means of con­

structing and operatiag sugar milsl coupled with market agreemncmts or pric,2 

comnitments to grmxrs, Chile, Greece, Iran and Sudan aro reciant eiaipleo. 

Rapid incresse of corn production and exporta in Thailand has resulted
 

from tho opening of roads linking markets vith prZ-1ucing areas_ 60/ Maftr 

construction of all-woeather roads connecting the mountain provinae' to markot 

places in lowlands of the Philippines, farnmxo shifted from subsistence crop: 

to cash cold-weatho.. vegetables thnt drew high prices in the low~land rkarketo,~j 

Both production and varket potentials had easisted for many years, howevcr l.ck 

of facilitks-deferred their eplo'ltation. 

The Yalu Valley and Simla 1ills of Indit have production conditions 

suitable for fruit prodiction for market but have not been developed due to 

lack of quick mewns of transport to consumers,. 62/ Grapos, melons and iAny 

othr fruits wid vegetablas could be produced in th* INditerranean'region at a 

twoum .han such produce ie n6t.avuilable in cmtral and xuEit European countries
 

but explotation of thu mnrket primarily requires retigrtntion facilitias, not 

apreently available, to put produce on the mrkelt in good condition,. 63/
 

These are only a EL-% agaurples of areza xhera ataetblishinet of market: Lacili­

ciat have initiated or might spark new markot production,, They suggest inqortTt.
 

n. for..... plans.conomicfor, ledeveloped countries., F , lack of market
 

60/3. b 1ork, 'Thailando. Cnae Study of a Developing M~arket Syatem," Yoreiprlj 
&icuture. June 22, 1964. 
6J7/J.Abbott et Al, Marke.ting, It Rlo in ItcesIna rdciiy 

Freedom From Hunger Campaign, Ba.sic Study No.. 4, Rov'u,,Italy, 1962, p.~9. 



-4'4 4'4W, A r4' 4. ' ;.'t -. 4 4-41 .-4-.4' :!',44: : ,. ! '/' - ? ..$: !: ' - ' - ' '' ? ii!. 

sf -a a4,s hid ae 

andcomniatiu ote reul inGpo?-aneuogrowth o :.,market production 

-quite aside from or in additcn to, the anticipstio;s o planer l!d, ae 

f.:ul. piamAing and the provision of properi incentives ca encourage such new pro-'
 

..- ductiona to-be d$.reci:ed tow.ard the greatest dermand potent.als and away from .' "
 

, ,-'::market surpluses .ad depi-cssed demand condit.:ocr, Fourch, and. most :important, : i 

:!i,. ,careful evaluation o'--r:t potentia.ig and the moot effective means of dLectin.:j: 

::','production toward the ,most favorable mrketv would improve development plans. i~ 

of ~tsprt cle3.~ 41 Ny ttel eoadit -cas fnotrlvtocprodu....-cnf 6u DI~~~Mrklet Facilities cts'n i "n" 

, The provision of more adequato :transport, pxrocese3ing-and storage facilities­

qutimte z Ofidromt ,AOerantuaitnt, in The ke vniiaryen fom jent pa er lh.dcae­ba og .low-Y the cos; betwee *;o that a ,rs the effect ,ng n ers -and const-miers -:. 

igher price can L~e paid to the- producer .(inducing him to produce more) andia 

lowe7r Price C'harged the :conoumex (induciJng-him: to con'sumLe morie)o ,': 

artw rith nd froa m dousth-ce dep7uauttres cotu:?rj Tand mos Simpnrantiv 
[a~t" ~: ':rXI :;a:io reported tlhat c5-ops S~tch as'rice nnd rmaive are,grcem -in place of more.:}.;i}atin iearkieaponstil couathe raost 


S.+',.,•suitabla market crope suc h as ain~lla .hemp in parl's of t~he Ph,, l!ppines -bec.ause*
 
powruc oullan 

= 

5f6t/ emas fd~etn 

p65ducto 1towerdi rphea L e vobl maroet Rou mrv deelp5ntpln0
 

Ottrke eac
AIloptiei

neece are complic ateiby poorof:tcnunexmnin t ion and e.esSofve trnport chaigeon 

c ' .onuniprov.4oads to 22 iso on btter ronds. truck as to be w.rinten o ­

dn on toeaauinhnv.rece osardthe r 0 tas ehg.po ttls nd rawayfrigratdo
 

http:potentia.ig


- -ast-e:meriec e, as-uell-as Lhi.oregbiIpoi 	 h
 

iproving Lransport iactiliteS Pt laUe inc ireaes in agricultural output. 

Mexico's fresh nwrke-, saleo of £ruits and vegetables have expanded rapidly In 

the last decade as highways ,erimproved, permitting rapid truck transport to 

the laregr.arkets in the counry. 67/ A road I-Inking La Paz in Boliva to a 

nearby area in 1938 resulted in spontaneous and intensive growth of farm products 

.	 to fill market needs. Feeder roads built after the war in Northern Nigerie in­

creased the movement 'of fo-, reduced local shortages, and resulted in higher 

N 

prices to producers. Crops such as c 'ffee rubber and oil palms w.hich takes 

some years to mature were planted along the new route of a road planned in Eset 

Africa before construction begnn. GS/ 

The raiking of countries in, terms of their road mileage per square mile of 

land area in table 76 shovs a somaw~hat greater tiumber of those wuith hligh agricul­

tural growth rateo also railed highetr Ix road mileage. The rankinig has greater 

significance ifthe .evel of economifc developmenl as well. n growth in general 

economic development is considered, 1,,.e patting in proper perspective the 

high road mileage rariking of countris like Japan and Greece, However, the " 

,, quality of total road mileage differs rather widely between -ountries.,, 

Whbile, he. ranking of countries in term, of tie number of people per bus or 

truck, as wall as the rate of increase it this miens of tratport in recent 
years, haf little signifcance takn separatly, they do provtdae an overall
 

pi iture together with ranking by size of the commercaial market and road mileage 

that is meaningul. Countries that are cons.dered moie "wature" in their eco­

nomic growth exp.rience such as Israel, Mexico, Yugoslavia, Taiwan, Greece,. 

S __ l Circular, FAS., FDP-1-64, Aprilp 1964 "
 

'6/J,C. A bbot, ec t., p. 20.
7l fop c17 


_jV4 
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Table 76 (ntwg of countries b odriele ieo lbniikt 
and truck and bus conveyance fac1itiea , tudy countries
 

arrayed by rate of growth in ,igricultural output'. .
 

cia. ' Tucks and buses
Country Roads I/, Comt 
arket. 2/ t L-opEaon 3 /. Increase 4/
 

it~ ~ ~ ~ta.4 ~~~n ----- --------.------ - .-fl4a ~ nbSae0 	 -­

lsrael+,. ....... -III 	 - 3 ''
 

2 1 	 3 
Cstio .. .	 11.......... 

Thkppnes. .	 22 2 
Tbaianyika .	 3 3 32
 
ra i,,.... .... 1 1 	 3 2
 

Turk. 	 2 3 2 1 
Vene+ 4 ./ 4 : 	 3 " 1 2 "" 

1 1 32 
Indiand 3 2 1..... 	 3 

Brz. 2 	 12........ : 	 2 

Greece....... . ..... 	 1 2 3" , 

3 2 3 3 

Poland , .3.: .1 2 2 
Ager . .3 3 1 2 

Aret i33. 	 3 31 

4 hl-e ,+:. . 2 	 i:.4... .	 +
 

P s .... ....... 	 1 1
:"+.. 'S . . . . . 2gp. 1 	 3A1 ::a ml*+. * 2 	 33 : 

Tunisa,, .	 3 ... 

....n .....3 2 	 2 NA*Arrangei n ore 3~h rat 	 potu.............. of grwt inaiiutr 	 i
 
• .+ 1/ atng...... 

400 miles ranked 1, 100 to 400 ranked 2 and leas than 100 ranked 3 
D/osed ont proportiont urban wao of tot,-A population, 50 percent or more 

ranked 1, 40 to 49.9 ranked 2'and less than 40 ranied 3 
...Populationi a X n per valicle; 136 or lese ranked 1: overf	 136 to 338 ranked 2,:I ncre se num L 

338 ranked 3~. 
4/8-nrean es in wb.r of trucks and buses, 3958 thirough 1963 wit' ighest 

increses 'ranked 1 medium inceases 2 and lowest Increases rn-nked 3, 

'+!:(? i. ' ; :. ' 	 4;:+
"
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an zd, Sin wthe- tore.faoa~~nig~i h~deiiin atr~ 

acroan~ the board regardless of their rank-ig i terms of recent agricultural 

output growth 

Lack of storage facilities, both quantitatively and qualiatively, is a 

major problem in movt of the study countries. lny are tropical countries thrt 

pose serious storage problems, It has been estimated that from 5 to 10 percent 

of the world food: grain crop is loat annualy because of faulty storage. Most 

of this loss ocurs J.n countries short of food. 69/ 

A study of grain marketing in the Yaqui Valley of tMAxdco showed no farm 

storage for wAhezat. All grain to be marketed was therefore transferred to govern­

ment warehouscs a harvest; mor'e than one-third of the storage capacity required 

/.:,j.loading and unloading by hand labor; many storage units had relatively small 

capacity in terms of peak seasonal requireents; and because there were only 5 

readily usable aca.les to serve a particular area, trucks loaded with wheat had 

to wait an average af 16 to 24,hour, for weighing and a maximum of 36. 70/ 

Yet the Yaqui Valley of Mexieo is highly developed in its market facilities 

relatie o some less developed countries. 

Refrigeaaed storage a"ell as refrIgerated transportation, is a major 

problem with prishable cropso A report of cold storage development at :Bher , 
an mporant potato growing a:cea in India, furnishes an interesting pictureof 

cost conditions. Only one cold storage was in operation in the early 1940's 

arid the reatii vas $51 per metric ton per taeasonr. The Gecond was established 

in 1946 and ,enlal dropped to 45 per seasont Continued addition of numerous 

69/ .,C. Abbot et al, op. Ct:' Pp. 25 
70/ Cerman Rioseco ad Uen-mw M. llaag, The Marketing of Grains irk the Yaqui 

Valley, Southern Illinois Uaiversity, Unpublished Ms . . 

-?.; .. .7: , . . . • :,•: . !:' : :: ::.': I:. ! : .'•.: . . 7 



i;icold ,storage unit:s reduced charge , to $40 in 1957 , f:1341in 1958, 1$4-L50: in 1959 ":!-' 

!!:!:":'hdas-l ;as}2 i7' in 1:9 6 0. 71/: So. Important: S, the. Inch of storage faci1itilg!: 

i n t .: i;n rvaky countries thart h e has bee~n ncreasing pri.ssu- eU for government ' '_-':.; 

.... ion, and opeaintvi oooyp-cn 

r
: ,~Pressureshave sometimes Rled to a poor distribution of storage facilitieso , 

Some-of the~ public g-rain stores in :Iran .have been e¢eil at: points inaccasab',.e r 

:i: to producers (due to poor roads) and only a XrCIMC:1.on 09-pce has. been occupl.ed, ~j.:i 

In another coutry, a specilist spant: tyjo years carefully dvelopig location -! 

plans for storage units only to be overrule4 by Ithe head of the gvrmn h 

/ selected a site 12 kllometers from a railhvy o ,md by a family with wholuhe was '!~i4 

.t: asociaed,.One government conxtinucd plann to build large cold storage units. 

-- ct exp, rt taports indicating 	 Justi icatlon .for it'. and uxilatence :)iepi.te no ecanoraie 

Sof nearby 1_acilitics only partly utilized. In oeveral par-ts ofZ Africa, meat :~i 

! packing :ism have installed pla -,' only to discover that the area Could not :::!:
 

S suppiy' enough !:vsokfor efficient operati.ons.
 

, : In oturirary., Che literature depicts considerable activity in recent yars i:, 
-. amongi-,study toward Lpoing ther farm product storage facilit s)C'th counxrxe3 

Th trea hz3bat favor publtv ownted and operal-cd fc.iJeoThere con-. 

t" hooaever, for storaga. facilitiei -storage"::	inu'es, acitte need wore and for impr~oved 


! A noticeable lack of effective and
facil:ties, 'co spport agricultural grwth. 

w.oll -Wtent~ioned planning for storage is, obaerved W soute cotintr'ies but offecive 

and- uell-dit-acted-plaqnfig in others,. Large econouiles can .be attained.by :':. ; 

S effecti-tely pLwsuilng, ideveloping, and using: otorage in .the areas of greatest need 

' -ETS'-- . L ct als C)P ap;"itv$ ; P. 2 9 .: #'.. '. ..	 :¢f .' 

i 

http:occupl.ed
http:XrCIMC:1.on


The 	developmerit of processin; fc ilitics has be(en isunea1in expanding 

markat output in several places, One of the' most comor Lt.~iiles "Js that of the 

influence of establishment of sugr mills in Greee, Tran, Sudan, Uganda, Renya, 

Tanaganyikta, Pakisitan1, and ("1111e. 

*i Smultaneou'a development of market facilities and farm output is somatimes 

most fasaaible for some products, For other products, however, the establishment 

* 	 Iof certain market facilitlas mny best precedes, or Teads, growth in output., Mar­
ketablea murplutea seldom, If ever, precede the establshmenii of nssary warket 

faciliti e. 

In Iexico the constructiot of nrie trm.bery freezing p.anta .esulteid in 

tremendous paoisiom of production after 1950 72/ 

Production anrd,'ort of citrus fruit has increased oharply ia.South Africa 

* 	 sncae 1957 ns a consequence of expanding processing facilitiee Forty-two plants 

* 	raag.It% In capaaity from 5,000 to miore than 30,000 os t process raw citrus 

fruit an4 a large plant recently established is able to handle 150 tons of 

oranges every 24 hours. 73/ 

- The c wvalopwent of cannerier. has made it possible foir livestock producers 

* 	 in Lcnyn ard NMdagascar to gain access to outside n4rkets0 ,Suh de 11,zopu1nto
 

have. also facilitated in qual ty of produvcs grow by frmers
imrovements the x 

or offered to consumes, 

. -Or ....... rcu... AP I-64, April., 1964, p. 3, 
J3/:A4g -u-t tur 10, p.ra!,.Auul gust 1964, 5,­



that p).,eva l 51, InmanY IC-s devaelopad coUntx-,ites aplye-arNnj~rjcetjjg practices 

*fralaost.inhernt the people, co .a1it3udotC)eto the western milnd tis in Vas: 

appear to focus ii'mndiat. tranactimus in uy InAneixaprovemwnt. Practices 

9eillag vilt.hout regard Ilo long-term considerations or to c.suier s vant5 

ma.l-lot oM-rings. Aeswmbly, therefore, 
i. Thesa mnrket.s are bedeviled by mny 

iknvoiven woae fra large numberS of grovera for :etail irln Ai'o vary sall 

com.non lot, of retail purchases in Nigeria wen-? "three lumps of 
anounatq Sm.w.oae 

of 
augsr, haIf a clgarette, individual drops of perfume, and i few sticks 

..watchos, 7 4/ . 

have such lov incmaos they can 
Consualrc In the less developed coui.tries 

riot pay fo-- "services" -when purchasi.ng necesitic. 1Ubor is cheap and buying 

ard a/Mlig io Reenly iau4vtttiYQ5 

to market cetters the farmers' headIn Tiilaad nuch produce otitl moves on 

baskets nad bags. 75 / n Tirkey
or shoulders, by bicye1e or, arm cart and in 

grain i.- tak.en o market in. truclu carts, and cdonkeyback,. 76i Palm itopy. con­

sharp inside edges the produce are used in the Uallntedtaluaero wivh that damage 

of all fruit 

4" 

I. eotirrated z"hat between one-th'iid and onc-Ohalf
Lrab 1epubllc, El 

in India are lost .from poor oandlfiq Pacdhes packid
.nd vegetablezs hrvesLed 

ripe spo'! em route to markeat Apricots sell for ll pices because they are 

in Th me
picked too grac~m to at.tain full flavor. 77/ Gromers of kenef iland ic, 

India the palmlr fiberit in roadside ditches 78/ Inits" qusliUi by wetting 

' , el-ler.," "Some Marhe t Structure Considaratono in P-conomio Develop­

me,-t lownl of F.r Ecofomic-, i959, 1. 415. -Iay 

f" Ji' r u. t" , June 22,, 1964, P. 3 
14,1 1963, p) 6.76/ ?ringLutXOctober 


j/JC. Abbott. et. al. up. cit ., pa -15v
 
A8-. i~L Jue 22, 1964,~ p. 3. 

http:purchasi.ng
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is sold by some farmers with shceaths beaten but fiber unextracted, by othei a 

vith fiber extracted, by some with fiber- "iven a preliminary comabing bofore 

sale., Some faimars dry the j iber before sellitig, othlers Oell it wet. 79/ 

According to L. B. Darrab, faw.mera in. the Philippines sold their corn crop in 

five forms (husked ears, unhusked ears, shelled, milled and green) and in oeven 

different units of sale (kerosene can, cavan, basket, cart, 100 ears, gantn and 

individual ear), He further reported that fresh vegetables il a major arelt are 

packed field-run in flexible, loose-woven, plit-bamboo containers holding 75 

to 220 pounds, shipped 150 miles to Manila, -nd losses range from 25 to 50 per­

cent of shippi.ng weight. Milk of very questionable quality is offered for sale 

in many parie of the 'world in ways' that tnhibit its consumptiofi '80/ 

And ro runs the picture f.om country-to;,country., The a-onomic results are 

reflected i. a cmnarative study of egg marketing in Deamark rnd 'Iran (tabla 77o. 

The price paid prodicers in Irt 'was nbout halE that paid producsers in Denbmrk 

although tme price to constusers was about the same in both.. mrketa A larger 

proportion of the co -xderably highor maricting mrgin i Iran was taken in. 

collecting and aaeibl ingCthe eggs from the farmer throughl the wholesler nd 

less marglin was taken by the retaelle Simil. resuits are showmn for a comn­

parative ntudy of mat -rwtr' eti.ng in Denwark, United St tes and Thailand (table 78) 

. hey refle,n't tho high coot of assambly (from thme many smnl-lo; ourplus producers), 
handling: nd moving to te retailer in the lens developed countrieo even though 

margins for moot products in many such counries are. probsbly higher than indi. 

catad III the egg study. 

qj 71R. 1~Chaturcecldi, Lq:t_________ il~ i Y ia, Uarke,_ing Sa;ries 
Vo Goverzusc-nt 1955;NO82, of India, 


80/ J, C, Abbott at al, op. c~t., pp. 38 and 39.
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Table 77 .-Cowrisor of Mariractlng £largiz fov Eggs in Pnark aved Iran* 

Price paid to produer. 4 .... 0 56.3 2 • 

Price to Ons e,. 9 . . 73,4 74,
' .. 


ftou producer to ho-elacer4 . 31.e.2 53,4
 
,v a ,
ketxr Cude N1,4 ou , 1 

ar o perc'td.opi Produce" pric... 30A 15M 
prod .' "uzCie 

*sOLurce. G, Fsl-t"flard a~nd .To Ca Abbott, keE~ty, EIvj FAkO Mar-~ 
ti ld ! .4, ~o~, ... , 6-. e for 1955 h.. .ta i4 Cp en and
 

1959 in Tehran, 
ers market............. 12 6 I 6 13BA
 

Total mag ni of.S.r...7.Crren.co 0 . ............Meat100.0 .+ ,
.. .. .. . . . . ... .. e - .for 


SohurceDund2 id1l 

Famrto lj1'06JtO * 1 7.5 28,17 

77.1 8M~ 4 5 .7
 

' a + i '+k +- . . . . + + . .
 " +
4 ++ 4: ie te~e+ ~:~ !e . ++. 7 .1 3 9+ :+&,o2"" +•++++" 
R Buz-datte d* Source I and JL C. Abbott, 1kiJAe! . anPolk, VAO0 

1 96 0 
'': Mam'keant GwOuide2a g o.t. .. 1omat. . . . . .. 1 , pp. ).86-7,+ ! Ytii0 0a +; 'kw:0 +1 kbe;h 0.:2 

I 

. .. : ' 3a cle 0 1i : 
mDenmark tha Unite,-! And for ork la Thallunc' J.an airc I lor1955 it-,i 2 +2+:: + " 7 - '. +- I +- -+' ' 1. ) 2 . 2" + .- +'+ - "2 J 2 :"'"'+2'+++I+ ,J4 ' " +- - 2- -- ' : +'+":+++
 

States, 1.956 ina..eun ktheVTnitec v i 3.95" in 1a0ao 7.5 
 27
 

. .... :+ 4. 2.4~ 4 .(<44a2 "•.3-4'2224',4e~ 4'4a42.AO 

http:4'4a42.AO
http:Crren.co


4 	 ­ 254-

The conditions and prancticea that afferct bargainiag often Perpetuates pro­

blems Quality marketing' is discouraged if unrewarded by higher prices. The 

S. 	 . general practice in most of the countries is uniform pricing to farmers with 

price discounts for Impurities, shrinlge, or defects applied indiscriminately . 

Cattle are aold on a head basis vith pricing on basis of height in some areas of 

Central America, a characteristic associated with the animl's ability to travel 

long distaace on foot. Eggs marketed in mary parts of the study countries are 

surplus of sall1 flocks %ept for. the family'a home consumption and freshness!, 

size, cleanliness, quantity and quality are generally unregulated, 

In many counttdes the method of sale simply involves growBe (or Sellers) 

gathering in an open space and arranging transactions by private bargaining with 

buyers. Oftpa the sellers are disadvantaged by reason of nuwnbr, swall quantit ;t 

of product, lack of alternativea or kncouled:-e of such, and fe~ r oy on blye 

Too, he it burdened in many pliaso by municipal regulation, taxes aid char of 

Svarious kinds 81. 

Collecl-on of mrkelt c arges are still farmed out in somne European, lati .. 

AMericanl a0d AViatiC COUu1.tY;.8 Cind It is reported, for ethat collection 

of municipal dues at the central. ma1rket in Amman, Jordan was "let" to a group of 

*' 	mewchants Li 1954 for i84,000 ihile the sum collected that year ,;2a A2/182,000o 

There is cons.derab~ evidence, indLicating that subsistence -arwera are able, 

and willing to shift rapidly 1-o canh crops if adequate pr.ice incentives are pro­

vi.ded, It also appears that pric rs -erivact by cult.vators.often pirovide t..hr
 

lit--le! 	 ,.i-centitci 	to increase output,, 


~.:~ J. G Abbott, MarketinPohb rn am .AO4 Rome, 

82/ Thid, p 06. 
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Sellers bargain in an atmosphexei that leaves them ittle or no knowledge of 

alternatives in other marlets or from other buyers, General market information 

for producers is often non-existent. Iran officials issue bulletins on prices 

at country poiats but often too late be of usei "(ndianmarket cOimttees 

exhibit prices for their, own and nearby terminal markets but these improve the 

farmers knowledge very little since allmances for transport, marketing charges 

and local dexand-supply conditions would be necessary to translate them into a 

price he could reasonable expect. 'The illiteracy of farmers and tradexs in many 

countries Eurther limits use of printed warket Inforration, The ill. effects of 

these limitations is often accentuated by the intense pressur s for -imediate 

Income which charaeterizes many pasan t: So are such preesuescultivators. great 

~that many groers have comitted the nale of thetr produce for credit far in 

advance of havest­

! ' Irlet Development and Public Po d. T .ni 

Developruant Planners have often placed disproportiona-te emphasis9 on ecrpaxiding 

output at the farm lev-L. The Corollary propos3ition -is that, too little attention 
o roving the -mrketatructure needed to provide the economic 

incentives to increase output. It may not be toO far amiss to ask if efforta to 

irzprove farm production practices often get, far less than full-heorted support 

frow growers because of Inadequata price inceit ves at the markets where Lheyi 

*attea. to sell their product., ost less developed countries have meager public 

capital t0'nvkL in effo ato Inerease agric-qlturn1 output, It Is probablo 

insom -se yiald much greatc-er returna iF allocated that this 'calptal~viould 

rproving, mrlqj- facilitieS, and practifces thanu if allocatced direttly to iimproving ~ 

crop ylaldsq 



f 7 

reguti ons,' subsidies, price regulation and restrictive export and imp6lt­

measures to alleviate sy toms rather than the i ma-ket struclture problems. Some 

of these public pegulationsre formidable barrier to development 

Vi most countries, market faCilfties8 and practices are generally best ior 

export comdities and poorest for dometically consumed comnodities, One would 

exnect that quality otawdards for export coimodities would recaive grenter 

attentio be.ause of th demands for quality products in many of the importin -

countrie:-, 

SThe elatlve priority that--Ghould be gZiven in improving mrnket fac-lities 

and pr,tices to domeotic ve ,sus export products poses a much debated but very 

d.ffidlt yproblem warranting special study . 

The s umrkced 9price inotability in Dmany underdeveloped countries which 

S . nhibis nc:eases in production. Such instability can probably be lessened by 

,.9improvesmt of.market facilities and operation practices. 

Res; arch i.eced to solvlng fuarket-,g probleaei that are specific 10 the 

underdevaloped countries is badly needed as these countries se t -1." to mode:nize 

their agric.lturer 

9.";.. . 

'i ... . .... . .. 
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Chapter i!.--CONCLUSIONS* 

This study was undertaken to provide an improved research basis for 

policy judgments concerning postsiiity an wzays of increasing agricultural 

output and productivity in less developed countries. This general objective 

has been approached by an e.mnation af 1 e. recen. chan-e in ngr2­

cultural output and productivity in 26 newly veloin, nations and by an 

attempt to identify some of the major factors associai:ed ,ith differences 

among these countries in their agricultural prforne. 

Our major findings concerning thesc 26 study countries harve been 

described in considerable detail in the m.,ce..nr, chapte:.s. To this con­

cluding chapter is left. the tasI- of attemapting indicate ihat our findings 

mean for efforts to inove agr:icuitur:e in less developed countries gener­

ally in the decade ond decades ,head, 

As to the poss.,b:.!ity of increasing agricultural output and productivity 

in the !ess countrie .s,the reading "omethis s',t:udy is clear.lods developed 

It is that the.e Zre o .nheen rensons now disce-n.ble why mo.,It of the 

world's :Iess dc3:VCloCcountries e.io" 'rith:tn thc ne:ct fe:: decades meet their 

food ankd fibe-: needs and have enough "ood o:,. fc" od'i, esources to 

spare to trade and rornm:O e 'i,e :-uno; tantia.ly tocontr', uce--'h--o-;I :11 

their geueral econol:I.c -1 is the ,. im;,o::t-.t cc'!±usion ofdevelopment. :ii 

of this study. It is, ,.orxeover., a Conclusion thi: oae ccn strogly reinforce 

by reference to the world's stock of scientific p,-inp.ies or methoo.ugec ­

know-how applicable to solution of world agricultura priduction problems.. 

* Written by Williarm E. Hendrin. 

http:tantia.ly
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this conclusion, as 

developed countries will do in the years and decades ahead. Nor do we offer 

it as an account of what less developed countries generally and our 26 

Wv .18 aa Uof.eer less"' 

, 


sample countries in particular, have done in the years covered by this study.
 

For frankly, the recent performance of agriculture in several of the 26 

countries has been highly disappointing.
 

After this admission, however, the fact remains that several of the 

study countries have been increasing their agricultural output and produc­

tivity at phenomenal rates--ones never equalled for comparable periods of 

tbyan:ime by ayD ,enow economically advanced nations. Noreover, the coun­

tries making these gains exhibit large differences in the factors often con­

sidered crucial to such progress, They lie in both temperate and tropical or 

semi-tropical zones and vary greatly in their arable land expansion potentials. 

They exhibit notable differences also in level and stage of economic develop­

merit and in other cultural features. Some have had much lower per capita
 

incomes as a base for savings or capital accumulation, much lower levels of 

literacy, and much more inadequate educational systems with which todevelop 

increases awareness of possibilities and superior skills and entrepreneurial 

, . abilities than have some of the sample count-ries whose recent agricultiiraT 

performance ,has been highly disappointing. 

Against such observations, we offer this conclusion: Success b less ­

develoed countries in imp i nry their airiculture in the next few dec'ade's-- : 

instead of beina now oredetermited as b, their natural features ethnic 

-O:.D beiestesent,: cp incomes , 14tersceve ,! 

and so forth'-will depend in larg~e meas ~ a to be exercised human wil 
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i'~n other Words,~it will vary depending upon 

future palicies and progr. s--foremoot those of people in the less eloq 

countries, but assisted or abetted by economically advanced nntion, whs 

welfare (through trade, communication of ideas, and ideoclogicnl competition) 

is 	 becoming ever more intimiately connecend -vith the economic welfare.. hopes 

and problems of mankind on every other par~t of t-he globe. 

*This conclusioq is borne out by the fact that most of the less developed 

if 	 countries -either have the resources needed to sbstnnti,911-y improve their 

agriculture or have thle now, latent capacity to acquire anid develop such 

resources to -their ecorinoi.c advantage. Several of the countries, notably 

most of those in -~Ltin America and Africa south of the Saha,:a, st~ill have 
-


.1 	 ' - t L , + '; \ : i -' . t: . : , , , . ' t ' : . . ' , - . ; " . " ' , . . % ,: ,; ", 

relatively large arable land eupansion potentials. W-ith de-velopment ofir-A 
11 if % , ' '.c' ;; - 'i ': ?A i ,", , <.' ~ •.>, .L ; : j , , ,>, ; , - . "L , : • ., '-i; I. 7: D 

gation, solution of olslitypxoblems, and raechniaon ear 6 

arable land can be substantially expanded even intemore densely populated 

countries, often their run development advnte Ve expanisionto long Th 

expected in the United Arab R~epublic as a result ofizcompletion of the Aswan 

Dam and associated irrigation system is a good example, Mucft of the land 

now in use can also be much more intensively utcilized. M1ost of the otiidy 

,,couat;rie3 haehrl eu to realize thi otnil for mlil rpig 

6hich has been quite imporuant in increasing output pe): unit of land in parts <
 
S of 	3ap--n. Shfsfom low to higher per acre value crops offer another possi-

P bility of increasing output per unit of land without 	 leesiain~rge 

Cha1nses othe".wise frrom pzesent systems Of fari.ming. 
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Finally, there remains the possibility of increasing output by increasing
 

yields. japan, Mexico, Israel and Taiwan--the last a country lying in the
 

tropical zone--all afford examples of substantial progress already made in
 

increasing crop yields
 

increasing agricultural productivity in-the less developed countries
 

will be made easier if ways are found to slow down their rates of population 

growth,, Quantitatively, the less developed countries have no ehortages of 

human resources. They now stand in sharp contrast to economically advanced 

nations, however, in the degree of awareness of their people of their economic 

development pot,2ntials and in the quality of theiir skillc. Most of them still 

have high rates of literacy and are not yet providing all of their children 

an opportunity for even a rudimentary level of education. At their present 

stage of economic development.:, ho.ever, they do not yet need universally high 

levels of education such as one observes in economically advanced nations. 

They do have need for their leaders at national, provincial, and local levels 

to be knowledge.ible concerning their own and other nations and to have good " Q
 
facility in written as .e'l as in oral communicat:-on arts. They also need ­

more technicians and educational and research personnel of considerable com­

petence, 

Although short of what they need in educational levels, less developed 

countries do have capacities for improving these levels--capacities that in 

some cases are probably far from being fully utilized. 

Except for a few countries with 1.arge mineral wealth, less developed 

countries are now very limited in their supplies of development capital. 

Here again, however, closer observation than has been possible in this study
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would probably reveal that the capacities W these coun:ries o capital. 

accumulati.on, a~though sil.1 by t.estern standar.ds are now Oar from being 

fully yploited° - . 

Admittedly:, ic devloed countries Sepe rally are now liite in Wi 

rechnologic~a ba is: O ipzving,their agricttu-re. Wo possible .anys of 

incrEasin; otuttL,: and p::dactivity in these count ier, hw ever, v.e noi 

numerou. id d:..e::se hey :.r cdO eniang.i n d n,::L " : o pro­. more 

cuaz~:e cyap l til czoplug~5.lbraIn Muktd nowY in use7~i . *WirifW
 

;_ pr.'ov; SW, .riCgi SMMS; . w c(Gn ool;0 use W .. iiers ,
 

p 'OSic:Lde,.:i.:,oa c., varieties and improe(d iI).Onv a.d wanc"ne;
 

:mpovescats ia rn~sr and markt ing kSc iiis impro~ve­

,enan i the :o,:a2.r.es of utop 9y s..7::-" w,,et't:. nd others;'too
0 .; 

am" M N A of Mo. so thes louc ti wil necess"Me 
,3:roup a,:ioan,:!.S3. cn.s,.3e,, at nati'onal .lev.els, . tMz VMSii,. W:.i,, lINUMtai 

i do.i'e. dev e d, .3OUV.Oe ot now h ve nn ada -L. ".c ...",, ., " basis for 

' rudiv-'dn,;a q--:?tv,-z" ia cc .ve..opedL -a-n-:ie , ,: S:an' Wl theiUnited... ..... 'less 


~~: ta .~ " ....... *1 i:tL:.?: LgcI. .c. .I nz i i:~:i 1I~ti Ii
 

ofi .'' . , r c'- . h. .:wcO c. As 0;z-d0A We M CIt. ' i' 4' C.i .iL' 

repctt the' POSS MAS O& Cnaj be L3 3d Kiinc:z':r coo zionLori gr~z~oup 

aciat loa, woto or an~d unit:onal levelis~ quit hpriZ~Jncol[ ca..i 

A .w.e t:urn: to spec.ificz on'how lens e:ieloped countries can besit ga about 

imp :oviag t... agricultu:e, cur tudy leais mauch :o, be de,:tred. T2his is so 

http:cn.s,.3e
http:a,:ioan,:!.S3
http:o,:a2.r.es
http:standar.ds
http:accumulati.on
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partly because our emphasis has been upon inter-country comparisons or a 

cross-sectional approach, useful in identifying country di.ferences in
 

agricultural output levels nud changes and in fahctors immediately associ­

ated with these differences but o limited value in ascertai n; why these 

more immediate factors are as they are -nd ho they o::e chlne-'L. Hence, 

what we have to offer here is subiuitted more as hyptheses for investigation
 

in the second phase of our resevrch being conducted withiu n few selected
 

countries uhere close nbse:rvotion of interactions nmang these and other
 

factors over timoe is possible and where the agencies 3 change can be more 

carefully studied.
 

it is widely believed that when acting within their individual limita­

tions peasant f:rmes the-sovd over ac in a rato.nl economic manner. 

Such inciLnti w:herevar it exists is itself o c f the most basic economic 

devel opnent :osoLu. as thaot any country ea, ever:, have.o Given this resource, 

the probl:m ok improving .:ar:iculture Q .t!e o):miroi'Fng 

instituti ns n& ioa' :.'.a,[g ,eu:s oeans n::.tees so as to f:ee 

the energies, !ft :he hopC:s Woaden the h::risoo,;;., :Ap.rve the inceautives, 


o esd scope toand in other ways e- theW o:::, r ieoo;: of .ura. people 

exerceise vdapp:ly their," rgie und intei.ge.:. 

Ad~stens Q tenur~ial ve.lionship 1co lar'ge~ in impumtnce among 

institutionG .: ove ma "aee ic-n nooic a .:.. n.o:udy ":::v'ty:ies. 'improve­

ments in educction and r-sec.h or.ne also neede. i ov-.g production 

icemlveCN Am ten ::: t, ,. r ",.h. :{nn t:Lo of I,.ce support and 

stabiliov,o. Proromc. 'mr.v.n picenti......,. ves, however, can aOo,"-


http:intei.ge


be achieved through improvements in supply coudtions Lad by bzr Lonking down 

physical and institutional 'riers to trade and cfmn.ti.ns--i .°act 

by any of many u:rys which link fa.,m p.-oduceo m'o:e ;in tely UAtU ..es of 

the econiomy. Hence :icenti:es Dill nomally A . proved an&s t:he -'ate Or 

agricultural pogre;:gr :"accel.eaed by greater e.mpi: upon input suppl.iers, 

pr'oduC 'a s:s :S., ,: pr0CeSSorS aid i­eb.mD di )OCin.s , "te 

cultural~: connmectiLng hA: x suc k:tes suc nr~iroad nnd cniC:e 02.12, as 

-
more auiwv veh::.,les to., Drj,:w.ining the rural senior, nor" nccl!a.ooed develop­

. ., 
 ... can ... M-an! polici"es ye' othe'," 

factors not ce~ated in his::"ktudy but which ba:n on2 important 

Mo:nt, ; na"n ti'onal. :Ade, nmouetury, =6pr... .......
 

., eltionshipo
 

to the proMMS A agrQUA W W oit C"W " c... :....: in future 

rese:ch nud :n program o2 assistan....,to the eg..icu i:u;:r ofARKchni! ce less 

developed couontris 



o:..y..Table 1.--Value of a 	 vp, 1 .' Lc ; .,i:;:: 

: A; -::;cuT~u.' C ~...r.... .	 per capi.ta 
o 	 I n l o c a l cu rrency .... a g r i c u1l:t 

. Fa .: ty A P,er 
: o pCountries 	 cha ng.'I,' ..Unit Amolunt 	 {.P;290 2,.3 percent­=~~ 	 ro:.te pe r -a,,:7ue : u u ... ag of 950o. 

. , o . c ic- 1.-'. 	 i~ g f .,3 -: 

7kIuuiber 
_i.liJ.I:)s 1_its 0. . 10 RO<,. Percent 

.La~>Lr)l Aer..ca 

ArgentiIa pesos 159,700 68.1 2,;34,8 11 112
 
WWI ..... pesos 536,000 172.5 3,107,? 44 111
 
Chile ..... : pesos 475.6 1.3465 ._11 Un-

WOhmibii ... 	 8,553 1,351 2 S",pesos 	 6.33 9610" 
OsM Rica . pesos 820.7 8.55 9&0 82 137
 
Nexit. pesos 25,933 i113 2:1.97,7 63 35
 
,... ,la, .. : pesos 1,879 5.00 375.7 51 CT'5 t*"
 

zloty 96,700 .042 4,029..2 136 112
 
. ...... .estas 	 1P'152,700 48.5 3,14U.4 103 121
 

Yogo.,.v. " dinars 742,000 .0016 1,174.1 64 146
 

Egypt ...... aPod 559 .348 1,606.3 62 96
 

Q :nce __.. drach 23,827 31.4 ?58.8 9K 131
 
0,, __w rupe:" 68,900 4.70 14,659. 6 34 112
 
Han ........ 	 .. 3 4
NA 

fir)e! ...... Pound 412 1.85 222.7 105 151.
 
... an ...... NA .293 70
 
.... s... ... : mpe 15,900 4.70 3,3a .0 35 97
15 3 ./4.60 9
 
;-e, .. .... TLir.a, 9,544 60.5 3,.77.9 114 117
 

GL.a ...... 1 yen i,778,600 308.5 5,76.3 62 117
 
shi... ,in-: pess 3,523 3.61 975.9 35 121
f1" : ... 420. 4 


17,387 4-.4 2 40 .iii
 
T.:le.d baht 20,652 19.4 1,0-..5 41 112
 

...... ' NA ,3.8 90
 
...... z .oud 202.2 ,444 807.8 76 1.54
 

.ryQkV. POW 1309.5 .322 352.6 38 .38
 
97
 

?,,r . . - . Iko . .1,r. . "96 ' " fo. U.n...sU3t.,.ed Arab
~ir* 	 '* 

• "- "'- "{'U' ] "C~U..O */.:,'3 !:L;CT.C~iTI.< Ec'onomic~s wS<' :"_'.s;i.;c "i."rDepar.tment:,15 .L.All nl .as give. ...... ceo Nu'uelv no 9It7 pr.ies, Junem!-'- tn.c 	 1,6,0 

.. , Isd N 4 .c.. "';car, .... n n 	 .W.a960
16.00 W il .... . at 

Nb,,thLe :ever:l wholesale price ce n the values ,,given. The price 

o ':. es are aover'ge of "1958, 	 TG,.s.ntesU, ". SpLtT
at. 1.953 "rat=e. F=o. 3?010nd Onci Yug:oslnvian foreign, encharnge rates.uer:e used int.;-he abnsernz
 

Y p.--_i"y e'hngt 'e r.tes. .- o:mn 3 Colurmn . divided by C o.uir 2. ...... . A CO.Tlu 3
 
div.dd by 1960 p'pulio., Co.tlm5: Column ., table . divided by column 2, tnb.e 1o
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Table 2.--Agricultural excports and imports, 26 study counties 

: Agricultural ex:ports Agricultur;il Zrorts 
pei capita to : pr capit:a oi L agricultuval 

tot nl !)pulotion L.' t::. adetotc t ,u.. 

Country Total 0 s Total ::',61. balnce 
e t Cmon: 'n t per capita 

o ercLeatnme Z !CGkI C 
per ye-fper yea-. Year 

19 0 19956: 11915 

I. Pse Crcent Do i.ars .e.-.cenL Dollars 

LAin Amr~ca 
Argentin . .: 4.52 165 1.71 808 44.81 
Brai.i 3.. i554 7.1 2.91 62 12.63 
Chile ...... I ,.9o 76 9 33 80 -7.35 
CO!5A _If727.55 84 4 33 i00 21.22 
Cosi6a - 67,81 97 15 71 165 52.10 

: 11 179 2. 17 71 11.94 
47 76 26.73 354 -22.26 

Poland .... 6.82 13,13 -6,31 
Spain ..... I1o96 163 8.17 174 3.79 
Yugos!, va . 10.52 295 11.37 147 -085 

Per s~-~ 

floutiAIa 
Egy , 23 92 7.24 54 7.99 
Grec ..... 20.8! 172 13.57 178 7.24 

. .40 131 1.22 104 0 .18 
Iran . .... 0,72 300 0.41 228 0.31 

1333 54.64 602 -18.88 

can .... 
4.01 

7ki 
.40 
72 

25.)2
123 

295 
455 

-21.91 
1.48 

...... *"" ,.. 03 93 2.4.5 147 8.58 

3" ....... ; 3.97 245 !8.71 135 -14.74
 

'12.04 10j. 4.05 114 7.99 
1. 85 6.13 136 5°25 

'. n... ... i !1 . 3.32 158 '11191 372 ! ,4 

N1(7e.,". .. .. l 1 it 114 2,.29 224 8,85
 
Su.C , : i 126 4.97 151 9.92
ti ... 

i2.35 442 0.94 237 11.41 
Tu'si ..... : 1876 166 9.29 165 9.47 
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Table 3.--Changes in field crop area and output 1950 to 1960
 

(1960 as percent of 1950)
 

Country 


Latin America 

Argentina ................. : 

Brazil ... ................: 

Chile ........ 

Colombia ..............
 
Costa Rica .............
 
Mexico ... ..... ....... 

Venezuel.
 

Near East ,;:So, Asia
Egypt ... .. . ............ 

C2yt 


Greece ............ 

India 

Iran ........... 

Israel . ................ : 


Jordan ................... :
 
Pakistan .................. : 

Turkey .. .................. 


Far East
 
japan .......... ......... 


Korea (So ) ..............
 
Malaysia .......
 
ialaya ........
 
Singapo :e .

Ph ilI pp iae . ...............: 


Tail.an . ... . ........... : 

Thailand .................. .
 

Europe
 
Pland ................... 

Spain . .... . ......... : 


Yugoslavia ..................
 

Africa
 
Ghana ..................... :
 

Liberia .................... :
 
Nigeria ............
 
Sudan . . ...... : 

Tanganyii:. ................ : 


Tisia ............ .
 

Area 


125 

140 

117 


131 


101 

105 

117 

121 

130 

179 


108 

154 


102 


162 


109 

.119 


100 

102 


151 

150 


143 


Quantity
 

141
 
147
 
139
 

178
 

2
 
122
 
157
 
142
 
157
 
409
 

113
 
158
 

133
 

165
 

148
 
147
 

134
 
127
 

232
 
171
 

86
 

Source: 1959-61 average divided by 1949-51 average.
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