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prevailed in the United States, Canada, Australia, and Went European countries only 

150 year.; ago and more recently in Japan, Israel, and other countries where economic 

growth has been rapid in recent years. 

A major question facing the less-advanced countries today is: How to increase 

agricultural productivity rapidly enough to meet requirements for national economic 

growth? In many uL these countries, population growth is 2 to 3 percent a year and 

in some it approaches 4 percent. Population growth rates in most of the less

developed countries are more than double those that prevailed in Western Europe or 

Japan during the years when they began I:o move upward on the econemic development 

ladder. Supplies of agricultural products in the less-advanced countries must 

increose 4 to 5 percent a year to meet increases in domestic demands resulting 

from population growth and vlowly rising incomes and to avoid price inflation that 

would disrupt industrial growth. 

Is it posulble for these countries to double agricultural output in the next 

20 years? This would require a compound growth rate in total agricultural output 

of 3.6 percent a year. Actually, growth rotes of nearly 5 percent will be required 

i.n countries where population is increasing 3.5 percent or more a year. These rates 

are more than twice as high as those achieved in the developed countries. For 

example, during the 18/0-1921 period when agricol ture was making large contributions 

to eccn, .'n c ,rowLh In the tlit.ed States, rtrial agricultural output increased at a 

c ump-otind rate of 2.2 percent a year. (Of course, reduction in population growth 

rttes in the lv:;s advanced cunttri es during the nex.t. generatLion or Lwo may reduce 

the r, te:; of increise in .igr .€cultura l out put rep: i.red for economic development, 

but popa1.uLionrl growth is nt.: like ly to decline itttch in the next 5 or 1.0 years. 

And it i the tivxt few years with which we need to 11e must conicerned. 
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Lx;'"an 5 on j.i ng'icult~trat production must be achieved .largely thrnogh 

increa:;3d prud.livit y or elfi ciency if agricultLre Is to contribute effectively 

to national ecvnomic development. Productivity per person employed in agriculture 

must bh,incrcased :n that there will be an eL(nomic silrplus for improving the 

welfare of rural] pcopi,, and for transfer out of agriculLure to provide capI.tal. 

for induaLttal growth and to meet expanding consumption needs of the urban popula

tion. An4 this must be done with relatively snall amounts of capital from 

industrial sources. The great hope, of course, is that technological innovations 

can be iIlI. ruduced into the a:;' cultura] economips of the less-advanced countries 

to achieve real]y signi.ficant breakthroughs in agricoltural productivity. 

I .s against this background that I consider what experience shows with 

respect t) ,1tainiment levels and developmental rates for agriculture i. the less

advanced countries, 

Present Levels of Agr.cultural levelopment
 

The countr i ,, cmmonl c lif led as less-advanced differ markedly from 

each other in level of dev'iopnmcnt achieved in agriculture as we. as in the rest 

of the economy. Estimal-es of income per person, weak as they are for use in 

internationa/ comparison.', provide the best single indicators of national economic 

development. Figure 1 shows that i.ncome per person varies from less than $100 a 

year Ini India, PakisLan, and 'Thal'and to between $100 and $200 in Taiwan,
 

Philippines, Iran, Egypt, Turkey, and Brazil and to between $300 and $400 in 

Colombia, Wexco, Malaya, \' .gslvla, and Spain Obviously, the less-advanced 

countries are located on different steps on the development ladder. 

Agriculture's share of total employment provides an approximate indication 

of the level of agricultural development. Listoritally, the total number of people 

engaged in agrtcu lture does nor begin to decline until the proportion of total 
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employnrnt in agric ultLure declinvs; to ahuL 50 prcent. 'lhis was true for the 

United States arid .lapan, or Lx;imple. In many of the ess-dvanced countries, 

agriculture's share of total Ipollatton in';much more than 50 percent and total 

agricultural population in these countries likely will continue to increase for
 

another generation or two. ven in countries like Taiwan, Malaya, Colombia,
 

and Costa Rica, where agriculture's share of 
total population is close to 50
 

percent, total agricultural population likely will continue to rise 
for another
 

20 years unless iopulation growth rates are drastically reduced.
 

Two points merit emphasis in considering present levels of agricultural
 

development. 'The first is that 
incomes average much 
lower in agriculture than
 

in other sectors. Table I shows that 
income per person in most countries
 

averages less than half as 
high in agriculture as it does in the rest of the
 

economy. In Mexico, 
 Venazuela, Thailand, and the Philippines, income per person
 

averages only 20 percent as 
high in agriculture as in other sectors. 
 Low incomes
 

in agriculture indicate that 
rural people do not share equally with urban people 

in the national Income. They als, suggest that labor productivity in agriculture
 

is low. There, of course, arc 
wide differences in labor productivity within
 

agricultural secturs of Lhe less-advanced cuuntries, 
 Many have wetl-developed
 

market-oriented pructi tion c.r some 
crups, tspecial y those exported, where
 

productivity averages 
fatr y high. But the bulk of the farm production in
 

these countries is carried out 
under primitive methods, largely fir 
subsist:ence 

purposes, with relnt vwly low lews of productivity.
 

The second .1oitnt rt t., to thle 
 roie Of ,gric l.ture in notional ecunomic 

deelopment strategy Comapiyr ol A the struct ral characteristics of countries
 

at different stdgs of deve n
olnt'i lieos that agrCLILt..irets sh.re of gross 

domestic product and of total umpioyment averages mLIh less for the high-income 
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Wile I .- Gross dumes tic product per person and agriculture's share of gross 
dVIstLC product and total poputation, selected countries, 1959-61 1/ 

Gross Agicoltire' share Ratio of 	 income per
Idomest ic 

G . Agriculturl person in agriculture 
'ountry 	 prOduct domestic to income per person 

per product. population in rest of economy 

Sperson I___________________ 

SDolars Percent Percpnt 	 RatioWest: o',n lv Ik oj~i'd .......
 

United S;tCates 7 2,281 4 8 0.5
 
Canada ............ 1,817 7 12 0.5
 
t lni ted Kingdumr ... 1,182 4 6 0.7
 

France ............ 1,268 10 19 0.5
 
Australia ......... 1,389 13 14 0.9
 

l.a t i n A .ca
 
Argentina .......... 413 16 23 0.6
 
bra.i............. 165 28 	 58 


Chile ............ ... 497 14 34 	 0.3
 
Co I in ia ........ 242 35 46 	 0.6
 

...
Costa Rica ......... . 375 37 55 


Mex i'o............... 249 20 59 0.2
 

Venozuela.......... 1,068 7 29 0.2
 
Near ,::!r and 
South As ia

Egt . ........... 138 31 58 	 0.3
 

Jn li ............ 69 48 65 0.5
 
iran .............. 178 -- 55 

Israel ............ 956 12 18 0.6
 
Pakistar ......... 76 57 65 


Turkey ............. 187 41 61 0.4
 

Far Vi, s t
 
Japan ............. 34 7 15 37 0.3
 

Phil i ppines .... 197 34 68 0.2
 

Taiwan ........... 120 32 51 0.5
 
1h i land ......... 95 38 78 0.2
 
Mailaya ............ 243 45 46 1.0
 

Soi I, Korea ....... 59 39 58 .4
 
Othe-'r E"ui wj,'. 

(rev( 342 30 57 	 0.5
 

Spa In ............ 299 26 	 47 0.4
 
48 ---
Il................ 530 26 


i.,go;,I =:vi . .248 30 57
 
SOIVIt Uni on . 761 21 19 .
 

190i4'e 69, 

Agr .i b re Org,in i ,WaLioinul III. t nitd Nit ions, Rome, 1964 for all countries
 

VXC~ (L Brazi',l, lin, Pakistin, Poland, Yuigos lavia, arid the Soviet Union which
 
were eLimatvd frir olir ieptLS Of Il nilted NationS and the Food and 
Agric lture Organization A'riLUILtU', is deniiuvd h're, iuWde~i farm produc
tion, fishitng, aid fomrestr 

I/ Nit a art Irom The S ,i or Food A'i c, 	 I ,l i.2r 4 , Food and 
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count'ric.,; tlhan they for low-incomedo the cotitries. The low incomes associated 

wi th a Iarg;e proport ton of total oymcn i.nIpl n agri cul ture has led ,;ome people to 

think thtIL emphasis on industr I ilization at early stages of development is the best 

way to achieve economic growth. But t.hLs overlooks the fact that countries which 

today a re in the high-income category were successful in achieving a substantial 

agricultural surplus at an early stage in their development which provided a
 

basis for industrial growth. 
 Similar surpluses are not available today in most
 

low-income 
 countries. In facL, many are experiencing severe shortages of food 

and other agricultural raw matcrials. 

The data referred to above on agriculture's share of gross domestic product 

do not fully measure the importance of agriculture in total. economic activity. 

A large part of the labor and capital goods employed in nonagricultural sectors
 

of the less developed countries is used for transporting, storing, and processing
 

agricultural raw matcrials. 
 Likewise, much industrial and commercial activity is
 

concerned with agricultural supply industries, those furnishing tools, machines,
 

fertilizer, pesticides, and other materials for use 
in farm production and al:;o
 

with supplying consumption goods for rural people. 
 if we counted all the
 

economic activities dependent upon agriculture, we 
would find that agriculture
 

is the dominating sector in these countries. 
 Without expansion of agricultural
 

production at 
relatively low costs, nationa) economic development may be stopped
 

dead in its tracks.
 

Uneven Prcwress in 
I,,provin, Aricultural Prodhrctivi.ty
 

Wh:,t does the record show with 
respec. Lo progress in improving agricultural
 

productivity? 
 It is important to consi de-, :cpjraLely, changes during the last
 
2 5-yeat" perind and tho:4e during the 1asL decade. 

http:Prodhrctivi.ty
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All counLries have achieved lare increases in LoLal agricultural 

production during the last: 25 years, Table 2 shows that this is true for low-income 

LotLrLeS as well as high-income countries. But in the case of many in tLhe 

Iow-income category, expansion In totali agricultural prodtcLion has not kept pace 

with population growth. For example, agricultural producLion per person averaged 

less in 1961-63 than in 1935-39 in Argentina, Chile, Egypt, Tran, Pakistan, 

Indonesia, Taiwan, and Yugoslavia. Expansion in agricultural production has 

oarely kept pace with population growth in India, Brazil, and Spain. On the
 

other hand, Mexico, Japan, Thailand, and Greece show very large increases in 

agricultural output per person. 

Most countries showed remarkable progress during the a'te 1940's and 

early 1950's, but agricultural output per person decreased in several beginning 

in the not 1950's and continuing thus far in the 1960's. For example, agricul-

LuralJ producLton per person in India, Paki.stan, and Korea was less in 1963 than 

in 1960. Table 3 shows that agricultural pLoduction per person in several 

level. The record clearly showscotintries increased little over the 1952-54 

that few cointrles have increased total agriculLural production by as much as 

14 percent annually cver an extended period. Only Mexico, Costa Rica, Venezuela, 

and Israel, among the couintries tisted in table 3, had a compound annual growLh 

rate in total .lgriLcUIt ral prodction of 4 percent or more in the last 25 years. 

.reece, YigoslaIvi a, and Taiwan have Increased LoLdil agricultural iproluct ion by 4 

or more in the last dcade , hut. thi s part ly represents recovery frompercent 


diressed prtdLIct ion du ri g World War N.
 

PopalaLtJon growln h raLes hiv, gone ip grea tly in many low-income countlries 

in the !,int deade, with redULctit'n: in deaLh rates resultingl from improveient in 

reason for decreases in
hellth and sanitt ary LondlLi ons . And thi s is one 
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Tabtle 2.--Changes In t ota I popti lnLi t- and in total and per capita 
wr,,ricult.tr:l jlr hodliCtion, ;otlected c iintries / 

-]'rcent-agechlnp(:, 1935-39 AgriCklItura] pIroduct Ion 
averago to 1961-63 avecrage 	 per capita 

______ 	 1952/54=100
Cotntry Total Tf'cr capitai
 

ion fagric turai agricult.ral. 1935-39 1960 1963
 

-r'
-.pro l ion produc t i on 
Western ,Percent 	 PeIrcent Percent. Percent. Percent Percent 

Lnitedl vts... 44 70 18 85 
 100 100

Canada .......... 69 67 -1 
 94 89 97
 
ln1i Lcd Kingdom. 14 71 113
95 68 119
 
France ............. 13 34 117
52 103 117
 
Austral ia ....... 60 
 71 	 7 103 107 111
 

Lat in Amer:ica
 
Argen i 'a 59 -30
.......
- 11 132 87 95
 
Brazi] .......... 90 1.03 7 107 112
119 

ChiI ........... 68 66 -1 99 
 103 95
CoI onbJ.a ........ 82 106 13 91 
 104 102
 
Cor:l Rica ...... 119 202 68 93
38 	 100 

Mexico.......... 94 249 80 70 
 121 127
 
Vec'czu La 124 169 20 94 Ili 115
 

Near Fast and
 
,iqjjt1h Anija
 

gypt............ 
 68 43 -15 123 108 112
 
Tlndia ........... 48 5
55 102 110 105
 
]ran ............ 
 67 60 -4 112 110 109
 
Israel .......... 127 224 
 43 115 161 163
 
Pakj.stan ........ 47 -19 103
19 126 100
 

.......... 75 9 101
91 	 90 101
 
Fa	r ]Ea.F,t
 
Japan ........... . 35 
 89 40 102 134 143
 
Ph Iippines ..... 91 110 11 
 104 110 118
 
Taiwan .......... 114 58 -26 144 105
102 

Thai tind ........ 64 157 
 57 75 114 1.11
 
Indonesi.a ....... 31 111
46 -10 101 102
 
Malaya .......... 
 78 90 7 96 104 103
 
South Korea ..... 78 33 -25 142 
 117 101
 

Other t.,r o ean
 
Greece.......... 25 65 32 
 103 113 136
 
Spa i ........... 
 3) 30 0 109 108 115
 
Poland .......... -'5 7 122
2 107 107

Yu sIavia ...... 26 20 -5 127 124 119
 
Sov ivt Iunion .
 17 35 15 104 122 116
 

./.sed on index titibe Ir,- couipuLed by ['oregi Iegi onal Analysis Division, 
Econowic Rese rclt r;v.ceU , 1SI)A. Index of agricilLtiral prodtiLion per capita for 
1961 show.n for 1900 in ca:;e ofI 1r0n, l: ra, I , Poland, and Yugoslavia. 
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"ab (v 3 Compi und gr owt i rates for total agricultural product ion and 
pfld lIt f m, for eICeted periods and countries 

Agri Ct Ura I Population 
production growth 

1935-39) 1952-53 1935-39 1950 
Country tO I to to to 

1959-61. 1961-62 1.959-61 1960... L .. __ 2.I.. 1/ 31/ 

Percent Percent PercentW.!-s t t. n evow! U.. d .. Percent _ 

Unie'd States. 
Canad a..... 
j1n1tzed Kingdom. 
'ran'... .......... 

Atstrilia ...... 
lit 1.in Ame r i r a 

Arg ,nt1 ina...... 
1ra il ......... 
Chile. ......... 
CoIombi ........ 
Costa Rica.. 
h Y.i co ... ... 
Vcnc.~.tla...... 

... 
t1c1d; .......... 
F Lypt ...... 

h 
lra.D........ 
1S,r* l ..... 
Pah ist an . 

... 
. .. 

'urkey ......... 
Far Ia,; t 

jcipan ... ....... 
Fhilippines. -. 
'[,twa 1........ 
rlai i and ....... 
M,I.ILa a ..... . 

.oi,Korua .... 
EAO ~it' puiit( i.J!,:. :: . n.:/',. 

(,roc~e . .... 

S l .II ... 
Inland....... 

Y gos Iavi ..... 

Stivit t'njon.. , 


I/ ( om nit cd I roni. 

2; (.om,uted f rmil 
iplry dl tton, lhit St a , 

/ Iak I aLt vd 1 rot 

/ D, 1hit,tr.,1n Ii/.ctn. 
ha'lil ngf. 011, 1) V. 

5/ Est n,;tcsai obt;i 
lt11 'ei arrIcIlt 1re ,s 
a'%I(i ltul.- llIrodUh it 

FAO, V964 

2.2 1.5 1.5 
2.1 -.3 2.1 
2.7 2.3 0.5 
1.7 2.9 0.5 
2,2 3 4 1.9 

0.4 .9 1.9 
2.9 3.6 2.6 
2.1 1.2 2.1 
2.9 2.5 2.4 
4 -- 3.2 
5.1. 7.0 2.7 
4.0 3.5 3.3 

1.4 2.9 2.1 
1.8 3.0 1.6 
1.9 3.6 2.1 
4.8 10 11 3.3
0. 7 1.7 1.6 

2.6 3.5 2.3 

2.6 3.7 1.2 
3.0 2.9 2.6 
1.8 4.7 3.1 
3.9 3.8 2.0 
2.6 3.5 2.3 
1.2 2. 7 2.3 

2.0 4.0 0.9 
1.1 2.8 1.1 
0.1 . .. 
0.1 6.1 0.9 
1.2 . . 0 6 

,til Ie 

liicar trend Iinen,; of 
oi 'u, lid A1!--[ t 
IniL' NaL ions ';otrc's 

.I) t.3 B A).,cncy[ok, 

1.7 
2.7 

.4 

.9 
2.2 

1.6 
3.2 
2.9 
2.2 
3.9 
3.1 
4.0 

2.4 
2.0 
1.9 
3.5 
2.1 


2.9 

1.4 
3.2 
3.4 
3.6 
3.1 
1.9.... 

1.0 
.9 

. . 
1.2 
. 

Current 
rate 4/ 

Percent 

1.7 
2.1 

.8 
1.2 

1.7 
3.1 
2.3 
2.9 
3.9 
3.1 
3.4 

3.5 
2.4 
2.5 
3.5
2.2 

2.9 

1.0 
3.2 
2.9 
3.1 
3.2 

.9 

.8 
1.8 
1.1 
1.8 

Change in agricul
rural production 
per person in 
agriculture 

1935-39 to1960-62 5/ 

Percent 

88 
45 
21 
40 
35 

10 

4 
15 

39 
38 

11 
11 

79 
-

12 

54 
6 

12 
16 
16 

19 
17 

indt,x numbers of total agricultural 
re, 19(64, FAO, 1.964. 

for International Development, 1964, 

ned by leri vi ng est imates of agricu Itura I population from 
share of t ota 1 ou I L Ion and from Jnd(xc0 nXllbers of total 

Ioil rteported in Tlt, SLate if Food llAnd r icl t.ure, 1964 



-1sricult lira 1 prodiction per perion n some countries. Food shortages resutiLng 

from failure of agricultural product ion to keeup pace with increased demands 

acci pianying income and population growth have been met in part by reductions 

in exports and increases in imports, largely under food aid programs of the 

doveloped countries. Food aid programns have contributed to economic growth 

ir%food shortage countries by helping to prevent rapid price inflation and 

disruption of industrial development- programs. 

The less-advanced countries have achieved small but significant gains in 

land and labor productivity during the last decade. Estimates presented in 

table 3 show that agricultural production per person of the agricultural 

population increased 10 to 12 percent during the 1952-62 period in Egypt, 

India, Turkey, and Taiwan. Colombia, Thailand, Greece, and Spain show increases 

of 15 to 18 percent. But Japan and other developed countries experienced much 

larger increases.
 

Total agricultu'ral population has decreased in the high-income countries, 

but it has increased in the less-advanced at a rate only slightly lower than that 

for total population growth. Obviously, nonfarm employment opportunities have 

influenced improvements in labor productivity in agriculture. In the less-advanced 

countries where rural population grow:h has been rapid and agriculture accounts for 

Ifore than half of total population, the nonangricultural sectors have been able to 

.quppl y employment opportunities for only a small part of the net increase in 

agrlcultura1 popl Jation. However, snall decreases in agriculture's share of 

the total population are takLng place in these countries which indicates they 

are making economic progicsL. 

The re are wide dif Ec renct,, among countVies in the relative importance of 

htiighvr yield-1 and expansion in croplaud area as sources of addi.tional production. 
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Figure 2 indicates that cropland area went up more than yield per acre during 

the 1948-63 period in Colombia, Mexico, Turkey, and the Philippines. However, 

crop yields have gone up greatly in mauy countries. For example, they increased 

by 40 percent or more in Colombia, Greece, Spain, and Taiwan during the last 1.5 

years or at a compound growth rate of nearly 3 percent a year. 

Agriculture and National Economic Growth 

Much remains to be learned about the interrelationships between 

agriculture and national economic growth (Z, 5 6, 7) 1/. But it is widely 

recognized that increased productivity in agriculture is essential for national 

economic development in the less-advanced countries for three major reasons: 

(1) to sdpply an economic surplus that can be consumed or used for further 

production in agriculture or transferred out of agriculture to provide capital
 

for industrial growth and to meet expanding consumption needs of the urban 

population; (2) to make possible the release of labor and other resources for 

use in the nonagricultural sectors, and (3) to increase the purchasing power 

of rural people, expand markets for industrial goods, and help bring about needed 

structural changes in national economic organization. The complementary relation

ships between agriculture and other sectors also are important. Improvements in 

agricultural productivity depend heavil.y upon adequate supplies of fertilizer, 

pesticides, tools, machines, and other materials required to apply better production 

mothods and also upon transportation, storage, processing, and other facilities for 

marketing farm products. And increasing supplies of consumption goods from industry 

are essential to provide economic incentives to farmers for expanding farm production. 

I/ Underscored numbers in parentheses refer to Literature Cited, p. 29. 
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Compound growth rates for total agricultural production during the 1952-62 

period shown in figure 3 for slow- and rapid-growth countries illustrate the 

importance of an adequate supply of agricultural products for national. economic 

growth. Countries fall in three sections on the chart: (I) a few where agricultural
 

production increased two or more times as rapidly as population; (II) a large
 

number where production increased more but less than twice as rapidly than
 

population; and (IIT) a iew where production went up less rapidly than population.
 

Per capita output of agricultural products went up greatly in rapid-growth countries
 

like Japan, Greece, Mexico, and Spain, but it declined in slow-growth countries
 

like Chile, Argentina, and Pakistan.
 

Figure 4 shows that growth in agricultural sector output and in gross
 

national product are closely associated. Agricultural sector output is gross
 

value of agricultural production less value of materials and services furnished
 

It is the value of
by the nonagricultural, sectors for use in farm production. 

product added 1,Y agriculture or the net contribution of agriculture to national 

output and therefore differs from total agricultural production. All values are 

in constant prices. 

Countries that experienced high national growth rates during the 1950's 

also had relatively high growth rates in agricultural sector output. This was 

true of devloped as well as less-developed countries As would be expected, 

t here is considerable :variation around the line of relationship drawn in 

figure 4. Resources di fer amonig countries, and some are becter adapted than 

others for expanding production in agr iculture. Still, it is significant that 

growth iirvs for agriuuItral output and national output move upward together. 

For example, rapid-growth developing countries, those where gross national 

product per capita in.reased 2 percent or more annually during the 1950's, 
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,generally had high growth iLate In agriciliin-al sector output. On the other hand, 

growth rates for agricultural sector output were low for the slow-growth countries, 

those where gross national product per capita increased less than 2 percent 

annual ly.
 

Failur,, of food production to expand sufficiently to keep pace with growth 

in demand accompanying population and income growth is reflected in increases in 

prices for food relative to those for other commodities. Percentage increases 

in relative prices for food at retail during the 1948-61 period for selected
 

countries were as follows: Peru, 17; Brazil., 13; Argentina, 10; Pakistan, 8;
 

Colomb'a, 6; Turkey, 5; India, 2. 

Factors Affecting Agricultural Development
 

'T factors affecting economic progress in agriculture in the less-advanced
 

countries are numerous and complex. They vary from one country to another and
 

also among regions within countries. However, we know that increased productivity 

requires the adoption of improved technology, the use of additional capital goods 

from nonfarm sources, and investments in land improvements. It also requires 

the establishment of economic incentives and institutional conditions affecting 

credit, tenure, marketing, and taxation that make new farming methods profitable 

and reduce production risks and price uncertainties. 

T want to consider briefly what experience shows to be the effects of five 

factors on economic progress in agriculture. They include (1) land resources per 

person, (2) effective use of abundant labor, (3) capital inputs and technological 

innovations, (4) prices and economic incentives, and (5) efficient size farm units. 

Land Recsources Per Person 

Figure 5 shows that within the world's densely populated areas, there are 

countries that have achieved a high level of economic development as well as 
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countries juqt buginflnin, the developmvrrt process. Countries with less than .40 

hectares, or about one acre, of arable land per capita, might be defined as 

den.ely populated. Among these countries, there are many that have high incomes 

per person as well as many that have low incomes.
 

Within the more sparsely populated areas of the world there also are many 

countries that have low incomes as well. as many that have high incomes. A large 

supply of land resources per person obviously does not assure economic growth 

and high incomes per person, 

The fact that many densely populated countries have high incomes should 

be encouraging to low-income countries that are striving to improve economic 

conditions for their people.
 

The outstanding difference between the developed and less developed
 

countries is not arable land area per person but crop production per unit of 

arable land area. Table 4 shows crop yields for cereals and other characterist ics 

of countries classified in four groups in figure 5. Cereal yields a.vgoage two 

and one-half times as high in the densely pouluated high-income coutitrJes than 

they do in the densely populated low-income countries. Similarly, crop yields 

for cereals average nearly twice as high in the sparse1y populatcd high-income 

countries than they do in the sparsely populatcd Iow-iicome countrier. Even more 

significant is the fact that increases in crop yields in the low-il)come countries 

have lagged behind those in the high-income countries. 

But it should not be coneluded that land resources have no in fluence on 

agricultural productivitIy and econumic deve Iopment. Countries with large supplivs 

of land and other resources per pe.,rson obviou:sly have advantages over those with 

few resources. Countries now cla.ssil led in the developed category had much larger 
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stipplies of land resourcet,; per pe r:;on during carly periods of their development than 

do the densely populat'd Loulnt rs today. Liand resources may be viewed as a form of 

capital that [lt-t volume OF ag ri (Ultural producLion.Influences total Increases in 

amounL.s of call ta per farm worker are required to increase output per farm worker. 

Tate 4.--Cereal product ion per hecl are and other characteristics of 
countries grouped according to arable land area and 

income per persun 1/ 

Countries grt,uped according to arable land 
and ii'.come rso 

•40 lecrarcs or Over .40 A
1teis I e.s., 110Ccttr Al 1, 

$250 j Over $250 Over countries 

or les $250 or less $250 

1 - -11 H , ._I 11 1 fV 

"ce.ia .prodcL Li n per hectare, 
j,60-61 average in metric 

tQ1 ..... ................. 1.18 2.86 1.09 1.89 1.60 

lvrcV-.'tnge changes in cereals 
from 1949-50 to 19b0-61 I 

Production per liectare .... 24 28 12 29 24 
Area ...................... 16 -1 28 0 8 

Production................ 45 27 44 29 34 

Arabl land per person,
hect.ares ................. . . . 31 .17 .97 .95 .37 

PercenLage of world total 
Popotat on .................... 41 15 12 32 100
 
Arable ,and .................. 23 4 21 52 100
 

Percentage of labor force In 
agr itr i'r ... ... ..... 67 26 64 35 48 

Percent.age of itt i ona I 
int'otne from agri'ulture .. 44 10 41 11 14 

I / as(d on itost, recent. t. t;a av,i 1,A)leI I'Oth FA) and LIN sotuit cer. Data for 
maintand Chl iii %,,ru not avai able. :st I nilt.s ol pe l' nL [age of labor force in 
agr CUiLture anid tl natlon l ircoll:, I Ir01 1j.,l'Lt.tLtire alre based oil incomplete data, 

See, H'lgure 5 f( r counti-rives in cth category iltidicated by Ltle Roman numerals. 

Prodtl it i ve le ot AIuntdati Lahor 

Rapid populatlon g rowth mean t:Is o.p urtti-i Ly for savings and capital 

v and1,oove r ven u st udy demons t rte tLe inffuence of highforma tlI or. Coa Ic d in a rt: 
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population growth raLes on capital fornmILton and economic development (3). 

They tad, estimates of national and per capita income for India with continuation 

of thC currently high population growth rates and with reduction in these rates by 

1986. According to their projections, total national product would increase more 

if fertility is reduced than it would if fertility rates continue high. In other
 

words, more people mean less total production. They estimate that per capita
 

income would increase less than one percent annually with continuation of the
 

current rapid rate of population growth.
 

The fact that the rural labor force is increasing in the less-advanced
 

countries and will continue to do so for the next generation or two means that
 

it is extremely important that productive work be found in rural areas for these
 

people, either in farm production or in improvement of rural resources that will
 

result in future expansion of farm production or otherwise add to national output.
 

As mentioned earlier, growth rates for rural population have been only slightly
 

lower than those for total population during the lost decade in most of the
 

less-advanced countries. For example, during the 8-year period from 1953 to
 

1961, agricultural population increased 20 to 30 percent in the Philippines, 

Thailand, and Taiwan. It increased 10 to 20 percent in India, Pakistan, Turkey, 

Egypt, Mexico, and Chile. High rural population growth rates have tended to retard 

Improvements in labor productivity of rural workers. In most countries, effective 

use has not been made of abundant rural labor for capital formation projects.
 

BecaIuse private enterprise is not likely to provide full employment for 

increasing numbers of rural workers, there is need for rural public work programs. 

Efficient use of public funls necessitates giving priority to projects that will 

resu It In capital Iormation by using direct labor with a minimum of new equipment 

and to activities that will increase agr co itural outptt as rapi.dly as possible. 
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S.ich land Improvement tacaStres as terracing, land leveling, drainage, minor 

irrigation, and reclaiming of wastelands meet this requirement. Access roads and 

,neeCded storage facilities are examples of capital improvements which can utilize 

direct labor and local materials. 

tL mtst be remembered that most of these countries have large pools of 

unemployed peopcl in cities and towns. The first expansion in urban employment 

;ikely will absorb these pools before drawing heavily on rural areas. But over 

the long-t.erm future, the rural sector should play an important role in economic 

development by supplying workers for industry. 

Ca!i ta] ]njmts and Technological Innovations 

Low levels of productivity per acre and per person in the less-advanced 

coantries result from the use of primitive methods and small amounts of capital. 

It is physically possible to double or triple crop yields in many of the densely 

popt,lated couttries. For example, cereal production per acre averages nearly 

four times higher in Japan than in most other Asian countries. These results 

art, achleved by applying appropriate combinations of improved technology involving 

the use of betLer seed, fertilizer, p-sticides, and other materials. 

Jhe high levels of pruductivity per acre and per worker achieved in the 

de\ elped comntries have required the use of large amounts of capital goods from 

nonfarm so.irces. For example, annual inputs of working capital now amount to 

$25 to $50 per acre of land under cultivation on most types of farms in the 

uVlited States. The comparable figure is probably $15 to $20 per acre for farms 

I, Uisrael and Japan where crop yields average relatively high. On the other hand, 

inputs of workling capital aver.ige only about $4 per acre on rice farms in the 

Phllippinos. They arce oly slightly higher In the most progrvssive farming 

areas in 1adia. 
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"'rch,,'l- .,0t in"',,'.It 'n:: in f r, io: , gt t iLro ic d th roug, he us, of 

can don .0U ,, Capi Ld ilntj s ir notarmi' sources uil.,, he | llti-ase crop 

yLVI ds througih better cU Itural practices, but m.st limprovemnents in farm technol ogy 

involve he use, ofSsmta ll amounts of cdpItal gOCdS from indastrial sources, Even 

the acqUIStion o improved vari.ti.es ol. seeds repr±senIS an addliiiunaI capital
 

inl)t Peril!Iivvr, pesticide,', 
 and beLter tevis and mtiachines, UL. Lourse, must 

he acquired from outside agricul tore. 

Prices and Economic inccontives
 

Rural pecp e Ln the less-advanced Lvoantries live unde r physical and social
 

Londi tions that diff.r greatly from those in Lhie more-advanced countries. But 

farmers in those ctuntrics probably respond to economic incent, iyes in about the 

same way as do farmers in the advanced countries This was tiL conclusion of a 

study of agr cuLtural production made by ti Centra] Treaty Oirganization in 

1.962 (1), Most farmters, when asked why they did nc:t use chumical fertilizer,
 

said tiat it costs t,;,., much, 
 that they had no money to buy it, or that tWe landlord 

did not furnish it. Very few baid tha t they did not think it eceromical. 

Nany thitngs inlutile t olOmit In( entives inLludtag markvLS,;, tenure, credit, 

and suppli.es ol tcon:ule" goods. Hie perhapfs sst important is ihe lact that price 

rat oq "v weun farK', prodmtcts Iuri rudhcitin reqil SILOS are so uinifavurable that the 

use of putrchased c.piral i pnt to ap'ly nw'w pro~datti tn ,methods is not profitla lo. 

fn this cinnect!t0i, tiMe citiu in Lablc 5 Sltiwirg the qddntitvts of nitrogen and 

pho jlyh.ite itli I tzer that could he Jst01"tthaSuLd withi a k i (tgt'IhI Q wheat and ricc 

in different ti'onlr ips in 1916 5' are sign if nt. A kiilogrm id rice or wheat 

.lrchasd. d only, onr - lird as iiit.tii fortil i ina il as lid inlvr l itt Japan, iJtl ied 

StaLvLs, or Wet. Eiuropean tm'tultt'i. 'Nit'ld inct ' eaeser: fr'om aplicatioon of 

ferLilizer I ln,,s hiigher in l, a thani ; .InJpan wcan,' necessary in order to 

http:suppli.es
http:vari.ti.es
http:in"',,'.It
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make the use of fertilizer equally profitable in both countries. Price conditions 

may be similar for other capital inputs recquired to apply improved farming ethods. 

Obviously, improvements in the distribution of farm production requisites that 

lower their costs to farmers are needed to improve farm production efficiency. 

Reduction in price uncertainties through guaranteed markets also are essential. 

Table 5.--Quantities of fertilizer that could be purchased in 
selected countri.es with rice and wheat, 1956-59 

Kilograms of nitrog.,en in 
ram 

anmonium 
oflniten 
su phate tht: 

in Kilograms of P2 )5 in super
phosphate that may .be purchased 

may be purchased with one with one kilogram of: 
Coun Lry kilog-rall of- withone kilogramof: 

M lIed - Wheat Milled Wheat 
rice rice 

India ............ 24 .24 .27 .27 

United States.. .62 .24 .98 .38 

Japan ............ 78 .34 1.01 .44 

France ......... --- .25 --- .37 

West Geniany... --- .38 --- .51 

in many of the less-advanced countries, much emphasis has been put on 

improving the production and marketing of export commodities, but little attention 

has been given to agricultural products produced for domestic consumption. The 

market exchange economy needs to be extended to include commodities produced 

chiefly for subsistence or domestic use. This will lead to greater specialization 

In prodchct ion among regions and create more effective incentives for applying 

btttr Farming methods. Actually, little has been done to take advantage of 

opp trtunft ies for improving living standards in the less-advanced countries by 

Imprving efficiency in producing and marketing farm products for domestic use. 

http:countri.es
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lable 6.--L.and area and number of workers per farm or holding and arable 
land per person, selected countries I/

II Arable land per 
Land area Workers I person of 

Country per farm per farm Agricultural Total 
or holding or holding j labor olt 

--- I forde population 

Hectares Number Hectares Hectares 

Develqop..d_ n,,ntries 

United rfttes ......... I2 1.7 29.2 1.00 
Canada ................ 113 1.2 54.5 2.29 

United K(ingdom... 27 2.2 6.0 .14 
New ZOP .nd........ 193 1.5 4.9 .27 
Denmark ........ 17 2.4 5.8 .61 

1.4 .09
NetheVIends ...... 9 2.5 

Israel .......... . 14 5.7 3.0 .18 
Japan ........... . 2 2.9 .4 .06 

Developilig copun tries 

Argentina...... 366 3.0 13.1 1.42
 

Brazil ............... 113 4.8 1.4 .26
 

Mexico ... o ..... .do 105 16.0 4.1 .55
 

Turkey....... 8 - - 2.6 .88
 
Egypt . ... . 3 4.1 .6 .09
 

Taiwan... .. ........ --- .6 .08
 
India......... 3 1.6 1.2 .36
 
Pakistan .. .......... .. 1.5 .31
 
PhilIpplnes... 4 3.3 1.2 .24
 

'i'hal ind. ....... . 4 4.3 .9 .37
 

j/ Computed from reports of the Food and Agriculture Organization and other 
agencies of the Unitcd Nations. Data on arable land per person are for 1959, 
,)60, or 1961, but data on land ,rea and workers per farm or holding are for 

years an early as 1950 or 1951 in some instances. 

Farm size conditions in Japan are of special interest because of the 

large increases in agricultural productLivity achievad thoro during the last 

50 yearn. Numbers of farms in diffrent size categories have not changed 

much since 1910. Most farms are rolativoly small, For oXwmp].o, only about 

2 percent were larger t'in 5 hectares in 1960. Wtdosprend dtstri.btiion of 

farmland in a largu number of ownur-optr. uii,tvo haro ho lpod to achiovo 

high rates of capital formation, lntoniv, us of scarce land resources, and 
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vury hf h yI.&Ids. !O k:lt.Ing f ctII I i.is, prdu(ct lon rtequi.itp,, credit, agrlcu Iturn 

educat Ion annJ rsur'ch, and otEher suppori ting ;nervices have been essential for 

improvintg dgrLcuILotral piouducLiviLy. But experience idicates that they can 

be developd as efrctively with a large number of farm operators as they can 

with land, labor, and other f.irm resources concentrated in relatively few farm 

units.
 

In Cone 11:; oh
 

Finally, it i importarnt t:o ask: "s i realist.ic to expect that the
 

less-advanced countries can increase total agricultural iroduction by 4 or 5
 

percent a year over the next 
20 or 25 years? Economic development plans of
 

these countries aqsui,,, that such increases 
 are po)ssilIe. in fact, development 

plans of mauy countries call for increas-s in total agricultural output of 6 

percent or more a yea . If Increases of 4 t.o 5 percent a year over the next 

20 or 
25 years ar, not possible, does nor this mean that significant improvement
 

in income levels of the less-advinced countries will ble 
delayed untlI population
 

growth rates,; are drastically redocLd from present high WeHs?
 

Excr i ence dur ng e lost 25 years indicates that few (o.tiCttcs have 

been able to .incre sc total agricotllural prLduction by as much as 4 percent a 

year I.n th ecane Cf 'est Coitrites, the cc'iq.uund gr{wth rate for total 

agricultural prodi t i.llIhas ,iecn 3 percent ur nessa year. What is there in 

the lictare ahead Ihat will make it poss5 11:1.* for Lhe ess-advanced countries 

tc. increase greatlv Ihe!ir agricuitlri. tu:t:t growth rates? During the last 

25 years, a larg r of the vmpan;i (,1 in total ,gricultural output has 

been ach eved by expan din. the total ar(,. ,,,ci iILIvw tion, but the densely 

populated onuntrius will need to 1,.,ly Chief(y on highr crop yielId in the 

future. lhr great ho.pe today, of Lturs'., 1is, that mude rn technology can be 

http:realist.ic
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applied to achieve significant nleW brenkthroughs in agricultural productivity. 

BIt thi.s will ca [I for more effective agricu Iltural deveI opment programs than 

we have had in the past. 

Rapid population growth in the less-advanced countries today leaves 

little or no margin over consumption needs for investment in future growth. 

In fact, many people in tlr- less-advanced countries do not get enough food 

enc -fy to do a fill day's WI, and most do not get enough protein and other 

nutrients for nutritionally adequate diets (P). Population growth rates must 

decline if income levels are to increase substantially in the next decade. 

Dr. Philip Ilauser has pointed out that, "One hundred persons multiplying at 

one percent a year for 5000 years of human history, would have produced a 

contemporary population of 2.7 billion people per square foot of the earth's 

surface! Such an exercise in arithmetic, although admittedly dramatic and 

propagandisti.c, is also a conclusive way of demonstrating that a 1 percent 

per year increiase in world population could not have taken place very long 

In the past; mior can it continue long into the future." (L, p. 14). 

T conclude that a dual approach is needed. Populatiori growth rates must 

be reduced and new ways muist be found to accelerate the agricultural growth 

prock it the less-advanced countries are to achieve satisfactory income 

growth rates. 
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