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The Agricoltural bevelepment Problem

Historical recerds clearly show that ao country has moved from chronic

stagnation into the take off stape of economic developuent withour first achieving
;

a substantial gain 1n agricaitural prodactivity. The dnited Kinpdum, Germany,

Japan, and a few other ceuntries hdve relied Leavily upen imported supplies of

agricultural products, but this usuaily was after they had achieved substantial

economic progress in agriculiure and iadustrial developwent was well underway.

In a few of the less-advanced countries development of petroleum, mipneral, or

other natursi resources has ted to farge increases 1n wncomes for a small part

of the Fctdl pupnlativa, but where this has not been accowpanied by iwmprovement

in agricuitaral prodactivity, mest people heve continued te five under conditions

of abject povorty.

EKeonotiic preweh of the lvhh'ddqﬂncﬂd countries depends heavily upon
ccQnomic prugress In Laproving the cconaniit performance of the agriceltural
sector just as it did n the wmore-advanced countries at carlier  stages of therr
cconcmic developmert In the b-ss-ﬁdvsxufwi countrivs where per cajpita incomes

-+

averape $300 or loss o year, apricaltare deccants for o0 to 70 percent of total

coploynent and For 4050 percent ol proess Nal byl predact Rut simitar conditions

. teve et WY b0 e v e Bint ae e 40 e emilmeeAl s B S oo mee o e

Eojhae paper s tsied on resedrch conducted ander an agrecment between the Agency
for International Develepaent, Deparcacat of Steee, and the Economice Research
Service, on factors arfecting agricultmal productivity 1a the jess~deve loped
coeuntries., :
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prevailed in the United States, Canada, Australia, and West Kuropean countries only
150 years ago and more recently in Japan, lsrael, 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 of these countries, population growth s 2 to 3 percent a year and
in some it approaches & 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 to move upward on the econcmic development
ladder., Supplies of agricultural products in the less-advanced countries must
increase 4 to 5 percent a ycar to meet increases in domestic demands resulting
from population grewth and slowly rising incomes and to avoid price inflation that
would disrupt industrial growth.

1s 1t possible 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, grouth rates of nearly 5 percent will be required
in countries where population is increasing 3.5 percent or more a year. These rates
are wore than twice as high as those achieved in the developed countries. Tor
cxample, during the 18701920 perjod when agriculture was making large contributions
to ccoenomie growth 1n the United States, total agricultural output increased at a
compound rate of 2.2 percent a year, Of course, reduction in population growth
rates in the less dadvanced countries dyring the next generation or two may reduce
the rates of incredase in agricaltural output reqguived for cconomic development,
but population growth is not likely to decline wach in the next 5 or 10 years.

and 1t {s the next few years with which we need to he most concerned.



-3..

Lxpansion in apricultaral production must be achicved largely through
increased productivity or efficiency if apriculture is to contribute effectively
to national veonomie development.,  Productivity per person employed in agriculture
must be incrcased so that there will be an ecenomice surplus for merdving the
welfare of vural people and for transf{er out of agriculture to provide capital
for indugttial growth nnd to mecet expanding consumption needs of the urban popula-
tion, And this must be .done vith relatively small amounts of capital from
industrial sources. The great hope, of course, is that technological innovations
can be introduced into the ansricultural cconomivcs of the less-advanced countries
to achieve really significant breakthroughs in agricoltural productivity.

It is against this background that 1 consider what experience shows with
respect to attainment levels and developmental rates for agriculture in the less-
advanced countrics.

Present levels of Apricultural bevelopment

The countrics commonly clnsni[ipd as less-advanced dilfer markedly from
cach olher in level of dgvo]opmcnt achiceved in agriculture as well as in the rest
of the cconomy. Estimates of ifucome per person, weak as they arc for use in
internatiagnal comparisons, provide the best single indicators of national economic
development. Figure 1 shows that income per person varies from less than $100 a
year iu lndia, Pakistan, and Thailand to between $100 and $200 in Tuiwan,
Philippines, lIran, Egypt, Turkey, and Brazil and to between $300 and $400 in
Colombja, Mexico, Malaya, Yugposlovia, 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. Historically, the total number of people

engaged in agriculture does nor begin to decline until the proportion of total
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cmployment in dgriculiare declines to about. 50 percent. 7This was true for the
United States and Japan, for example.  In wany of the less-advanced countrics,
agriculture's share of total population is much wore than 50 percent and total
agricultural population in these countrics likely will continue to increase for
another peneration or two. Even in countries like Taiwan, Malaya, Colombia,
and Costa Rica, where agriculture's share of total population is close to 50
percent, total agricultural population Itkely will continue to rise for another
20 years unless population 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 scctors. Table 1 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, Veniozuela, 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 jucome. They also suggest that labor productivity in agriculture
is low. There, of course, are wide difforences in labor productivity within
agricultural secturs of the less-advanced countries, Many have well-developed
market-oriented production {er some crups, cspecially those eaported, where
productivity averages fairly high. But the bulk of the farwm production in
these countries is corried out under primtive methods, largely [or subsistence
purgoses, with relatively lTow levets of productivity.

The second point velates to the roie of agriculture in nuticnal economic
development strategy  Comparison of the structural characteristics of countries
at different stages of developmeur shows that agricaltare's share of gross

domestic product and of total copioyment averages much less for the high-incowe
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Table 1 - -Cross domestic product per person and agriculture's share of gross
demestie product and totat population, selected countries, 1959-61 1/

B

da;:::ic I Agr{tti}ure's ﬁharc Ratio of income per
. ] duct I Gross \pricultural | PErson in agriculture
Country pr b I domestic A6 Bl to income per person
pex | product population in rest of cconom
) produc y
o person |
A Doltarsg Percent Percent Ratio
Western feveloped e B
United States,.... 2,281 4 8 0.5
Canadi. cevoveennn- 1,817 7 12 0.5
United Kingdom. ... 1,182 4 6 0.7
Franee. . ovoeovenes 1,208 10 19 0.5
Auzlralia.... .. ‘o 1,389 13 14 0.9
latin America
Argoentind...oeee. s I 413 16 23 0.6
Brazit..eoes veas . 165 28 58 -
Chile. v eve cnnncnn 497 14 34 0.3
Columbia..... e | 242 35 46 0.0
Costa Rica........ 375 37 55 .-
MeXiCO wovnusunnn . 249 20 59 0.2
Venczuela. ... e 1,068 7 29 0.2
Near Faar_and
South Asia
Egypt. .- N 138 31 58 0.3
India. veemeevn.y 69 48 65 0.5
Tran, . ... e 178 -- 55 e
Israel. v rueinisa 956 12 18 0.6
Pakistlan ... .e.... 76 - 57 65 -
Turkey.veewvvni von 187 4] 61 0.4
Far fiasl
Japan. ... Ceenne . 347 15 37 0.3
Philippines... ... 197 34 68 0.2
TATWAN oy v e e 120 32 : 51 0.5
Tharland ..o 9% 38 78 0.2
Malaya . ooaea Ce | 243 45 46 1.0
Sounth Korea. . .....| 59 39 58 A
Other Puropean |
Grevee «oveuesnas fl 342 30 57 0.5
Sparn. ey 299 26 47 ' 0.4
Polidul | 530 26 48 -
Pugonlavia . | 248 30 57 .-
Soviet tnion.. ... 761 21 39 -

L

I/ e ave from The Staete of Food and Agricalturve, 1964, page 69, Food and
Agriveloure Organization ¢ the United Nations, Rome, 19064 for all countries
except Brazil, lran, Pakistan, Poland, Yuposlavia, and the Sovice tUnion which
were estimatod fram other reports of tne United Nations and the Food and
Agriculiure Orpgantzation Agpriculiure, das defined here, includes {arm produc-
tion, ftshtag, and forestry
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countrics than they do for the low-income conutries, The low incomes associated
with a Tarye proportion of total caployment 1n agriculture has led some people to
thiok that emphasis on industrialization at carly stages of development is the best
way to achieve economic growth. But thls overlooks the fact that countries which
today are in the high-income category were successful in achieving a substantial
agricultural surplus at an carly stage in their development which provided 5
basis for industrial growth. Similar surpluses are not available today in most
low-income countries. In fact, many are experiencing severe shortages of food
and other agricultural raw wmatcrials.

The data referrcd to above on agriculture's share of gross domestic product
do not fully measure the fmportance of agriculture in total econowic activity,
A large part of the Jabor and capital goods cmployed in nonagricultural sectors
of the less developed countries is used for transporting, storing, and processing
agricultural raw materials. 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 also
with supplying consumption goods for rural people. L we counted all the
economic activities dependent upon agriculture, we would find that agriculture
is the dominating sector in these councries. Without expansion of agricultural
production at relatively low costs, national economic developwent may be stopped
dead in fte tracks.

Uncven Progress in Toproving Apricul tural Productivity

What does the record show with respect Lo progress in improving agricultural
productivity? It is fwportant to consider, svparately, changes during the last

25-yeur period and Lhose during the last decade.
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All countries have achieved large 1acreases in total agricultural
production during the last 25 years, Table 2 shows that this is true for low-income
countrres as well as high-income countries. Bul in the case of wany in the
low- income category, expansion in total agricultural production has not kept pace
with population growth, For cxample, agricultural production per person averaged
less in 1961-63 than in 1935-39 in Argentina, Chile, Fgypt, Tran, Pakistan,
{ndonesia, Taiwan, and Yugoslavia. Expansion in agricultural production has
parely kept pace with population growth in India, Brazil, and Spain. On the
other hand, Mexico, Japan, Thailand, and Greecce show very large increases in
agricultural output per person,

Most countries showed remarkable progress during the .ate 1940's and
early 1950's, but agricultural output per person decreased in several beginning
ju the .atc 1950's and continuing thus far in the 1960's. For example, agricul-
tural productivn per person in India, Pakistan, and Korea was less in 1963 than
an 1960. Table 3 shows that agricultural pldduction per person in several
countries increased little over the 1952-54 level. The record clearly shows
that few conuntries have increased total agricultural production by as much as
4 percent annually cver an extended period. Only Mexico, Costa Rica, Venezucla,
and lsracl, among the countries iisted in table 3, had a compound annual growth
rate in total agricuttaral production of 4 percent or more in the last 25 years.
Greces, Yugoslavia, and Tawwan have increascd total agricultural production by 4

)
percent or mure in the last decade, but this partly represents recovery from
depresscd production during World War 1%, |

Popalatfon growth rates have gone up greatly in wmany low-income countries
in the last decade, with reductions in death rates resulting from jmprovement n

health and santtary conditfons. And this is one reason for decreases in
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Table 2.--Changes in total poputation and in total and per capita
amvicultural production, selected countrices 1/

T

; Agricultural production

! Percentage changes, 1935-39 |
average to 1961-63 average ?3:2;221520
) ) =
Count.ry T Totaul Per capita T
Population|agriculturai [agricultural| 1935-39 | 1960 1963
L.production | production
Hostorn dove loned ! Percent Percent Percoent Percent  Percent Percent
United Stutes... 44 70 18 85 100 100
Canadit.vvvuuu.. 69 67 -1 94 89 97
United Kingdom, . 14 95 71 68 113 119
France.........., 13 52 34 103 117 117
Australia....... i 60 71 7 103 107 111
Latin Amevijca
Avgentiva....... 59 11 =30 132 87 95
Brazil.......... 90 103 7 107 119 112
Chile........... 68 66 -1 99 103 95
Colombja.,....... 82 106 13 91 104 102
Cozta Rica...... 119 202 38 68 100 93
Mexico.......... 94 249 80 70 121 127
Venczucla,,..... 124 169 20 94 111 115

Near Fast and
Snuth Asia

Egypl.co.en, vees 68 43 -15 123 108 112
ITndia..... Ceeeas 48 55 5 102 110 105
Iran..oooevnnin, 67 60 -4 112 110 109
Isracl..... e 127 224 43 115 161 163
Pakistan....... . 47 19 -19 126 103 100
TUEKCY . v v 75 91 9 90 101 101
Far_Fast
Japan.,....... vee 35 89 40 102 134 143
Philippines..... 91 110 11 104 110 118
Taiwan.......... 114 58 -26 144 102 105
Thailand......., 64 157 57 75 114 111
Indoncesia. ..., 46 31 -10 111 101 102
Malaya.......... ‘ 78 90 7 96 104 103
South Korea..... j 78 33 -25 142 117 101
Other Buropean i
Greece. oo, ; 25 65 32 103 113 136
M) T U | DR ; 30 30 0 109 108 15
Poland.......... i -5 2 7 107 122 107
Yugoslavia...... | 26 20 -5 127 124 119
Soviet Union.. .. 17 35 15 104 122 1106

1/ Based on index numbers computed by toreign Repional Analysis Division,
Feconumic Research Service, USDA.  Index of agricultural production per capita for
1961 shown for 1900 jn casc of lran, lIsvacl, Poland, and Yugoslavia.
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Tabie 3 --Compeund grovweh rates for total agricultural production and
popalation for selected periods and countries

r Agricultural | Population Change in agricul-
production growth tural production
1935-39) 1952-53{1935-3%] 1950 Current per person in
Country to to to to raté-é/ agriculture
1959-061; 1961-62]1959-61| 1960 - 1935-39 to
1/ 2/ 1 1/ 3/ 1960-62 5/
Western Developed! Percent  TPercent Percent Percent Percent Percent
United States..| 2.2 1.5 1.5 1.7 1.7 88
Canada, .. 2.1 -.3 2.1 2.7 2.1 45
dnited Kingdom, 2.7 2.3 0.5 4 .8 21
Franee. .. .o, 1.7 2.9 0.5 .9 1.2 40
Australia...... 2,2 3 4 1.9 2.2 “-- 35
latin America
Argentina. . . 0.4 .9 1.9 1.6 1.7 10
brazil........ o209 3.6 2.6 3.2 3.1 -
Chileo oo, 2.1 1.2 2.1 2.9 2.3 4
Colombia...... . 2.9 2.5 2.4 2.2 2.9 15
Costa Rica..... 4.5 -=- 3.2 3.9 3.9 --
Mexico 5.1 7.0 2.1 3.1 3.1 39
Venezacla, ..., 4.0 3.5 3.3 4.0 3.4 38
Kear kost_aed |
South Asia !
Fosploee oveu 1.4 2.9 2.1 2.4 3.5 11
indiac.. . oo, 1.8 3.0 1.6 2.0 2.4 11
fran. .. ..o 1.9 3.6 2.1 1.9 2.5 --
Isract. .. .. 4.8 10.1 3.3 3.5 3.5 79
Pakistan ...... 0.7 1.7 1.6 2.1 2,2 -
Turkey- <o von. . 2.6 3.5 2.3 2.9 o 2.9 12
Fay hast
Japan.. o ..., 2.6 3.7 1.2 1.4 1.0 54
Flii lippines. 3.0 2.9 2.6 3.2 3.2 6
Tatwan ... ..., 1.8 4,7 3.1 3.4 2.9 12
Thattand. ..... 3.9 3.8 2.0 3.6 3.1 16
Madaya ... . 2.6 3.5 2.3 3.1 3.2 16
Soath Korea. ... | 1.2 2.7 2.3 1.9 —e- -
Ouher Eurepean |
Grocce. . ...b 2.0 4.0 0.9 1.0 9 19
Sparne. e ! 1o 2.8 1.1 .9 .8 17
loland b0t - .- - 1.8 --
Yugoslavia, .. .. 0.y 6.1 0.9 1.2 1.1 -
Soviet Union, . .} 1.2 - 0.6 ae- 1.8 -

et e e s wmier Ty s ¢ se s ] S et e et s+ s b e semea

1/ Computed from table 2,

2y Computed from lincar trend tines of index numbers of total agricultural
productoon, The State ot boeod and Apricuitare, 1904, FAO, 1904.

3/ Tabaloted trom United Nations sources.

Washingion, ) .

2/ Estimates obtamned by deriving estimates ol agricultural population from
data en apricalture’s shave of total pooulation and from index numbers of total
apricultorval production veported in The State of Food and Agriculture, 1964
FAQ, 1964,
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dnricultural production per person in some countries. Food shortages resulting
from failure of agricultuvral production to keep pace with increased demands
accuonpanying income and population growth have been met in part by reductions
in exports and increases in jwports, lJargely under food aid programs of the
developed countries. Food aid programs have contributed to economic growth

in food shortage countries by helping to prevent repid price inflation and
disruption of industrial developument programs.

The less-advanced countries have achieved small but significant gains in
land and labor productivity during the last decade, Estiwates 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 incrcases.

Total agricultural 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. Obvionsly, nonfarm cmployment opportunities have
influenced improvements in labor productivity in agriculture. In the less-advanced
countries where rural population growth has been rapid and agriculturc accounts for
more than half of total population, the nonagricultural sectors have been able to
supply employment opportunities for only a small part of the net increase in
agricultural population. However, small decreases in agriculture's share of
the total population arve taking place in these countries which indicates they
are making cconomic propress,

There ave wide differences among countrices in the relative importance of

higher yields and expansion in cropland arca as sources of additional 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 ylelds have gone up greatly in many countries. For cxample, they increased
by 40 percent or more in Colombia; Grecce, Spain, and Taiwan during the last 15
years or at a compound growth rate of ncarly 3 percent a year.

Agriculture and National Econowmic Growth

Much remains to be learned about the interrelationships between
agriculture and national cconomic growth (2, 5, 6, 7) 1/. But it is widely
recognized that increased productivity in agriculture is essential for national
econcmic development in the less-advanced countries for three major reasons:
(1) to supply an cconomic 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 nafional cconomic organization. The complementary relation-
ships between agriculture and other sectors also are important. Improvements in
agricultural productivity depend heavily upon adequate supplies of fertilizer,
pesticides, tools, machines, and other materials required to apply better production
methods and also upon transportation, storage, processing, and other facilities for
marketing farm products. Aud increasing supplies of consumption goods from industry.

are cssential to provide cconomic incentives to farmers for expanding farm production.

1/ 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 rapidjgrbwth countries illustrate the
importance of an adequate supply of apgricultural products for national economic
growth. Countries fall io 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 rapildly than
population; and (TIIT) a rew where production went up less rapidly than populaéion.
fer 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
by the nonagricultural sectors for use in farm production. It {s the value of
product added by 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 relacively high growth rates in agricultural sector output. This was
true of developed as well as less-developed countries  As would be expected,
there }s cemsiderable ‘variation arvund the line of relationship drawn in
fipure 4. Resources ditfer among countries, and some arc better adapted than
others for expanding production in agriculture, Still, it is significant that
growth rates for agricultural output and national output move upward together.
For example, rapid-growth developing countries, those where gross national

product per capita Sncreased 2 percent or more annually during the 1950's,
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generally had high growth vates in agricultural sector output. On the othcr hand,
growth rates for agricultural sector output were low for the slow-growth countries,
those where gross national product per capita incrensea less than 2 percent
annually,

Failure 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 increascs
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;

Colowb'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 Jand improvements. It also requires
the establishment of economic incentives and institutional condi.tions affecting
credit, tenure, marketing, and taxation that make ncw 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 cconomic 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 Resources Per Person

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

countries that have achifeved a high level of economic developwent as well as
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countries just béginning the development process. Countrics with less than .40
hectares, or about one acre, of arable land per capita, wmight be defined as
densely populated. Among these countries, there are many that have high incomes
per person as well as many that have low incomes. |

Within the more sparscly populated arcas 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 porgon.

The fact that many densely populated countries have high incowes should
be encouraging to low-income countrics that are striving to improve economic
conditions for their pecople.

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 areca. Table 4 shows crop yields for ceregals and other characteristics
of countries classified in four groups in figure 5. Cereal yields average two
and one-half times as high in the densely populated high-income countwies than
they do in the densely populated low-~income countries. Similarly, crxop yields
for cereals average nearly twice as higﬁ in the sparsely populated high-income
countries than they do in the sparsely populated low-income coyntries. Even more
significant is the fact that increcases in crop yiclds in the low-income countries
hav? lagged behind those in the hiph-income countries.

But it should nnl be concluded that land resources have no influence on
agricultural productivity and econumic development. Countries with large supplies
of land and other resources per person obviously have advantages over those with

few resources, Countries now classitied in the developed category had much larger
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supplies of land resources per person during early periods of their development than
do the deansely populated countries Ltodiy.  Land resources way be viewed as 4 form of
capttal that influcnces the total volume of agricultural production. Increases in
amounts of capital per farwm worker are required to increase output per farm worker.
Table 4.--Cereal production per hectare and other characteristics of

countries grouped according to arable land arca and
income per person )/

i Countries grouped according to arable land

and _inceme per person
40 hectares or l Over .40
ftems i Toss R hectares All
$250 |  Over $250 i Over countries
or less | $250 | or less $250
_ I | ! R ' 1v
Cereal production per hectare, |
1960-61 average in metric
PONH e e ceronnoacnenross 1.18 2,86 1.09 1.89 1.60
Percetttoge changes in cevcals
from 1949-50 to 1960-61
Froduction per hectare.... 24 28 12 29 24
S R 2 16 -1 28 0 8
Produoction. . vovie e 45 27 44 29 34
Arable land per person, I
‘](‘;(_L.',lres..,....,--on'4oy-- ) -31 .17 197 095 037
Percentage of world total E
Popalation . ... .i.ev.a .t 4] L5 12 32 100
Arable sand. .. ieeenennn ...| 2} 4 21 52 100
Fercentape of labor force in |
agriculiure. .. oooaio oy 67 26 64 35 48
Percentape of national l
income from agricalture, .. YA 16 41 11 14

¢ —

1/ Based on most recent data available from FAQ and UN sources. Data for
maintand China woere not avarlable,  Dstimates ol percentage of labor force in
apriculture aud ol pational ancome from dagriculture are based on incomplete data.
See Figure 5 for countries in cach category gndicated by the Roman numerdls.

Productive 1lse ot Abundant  labov
Raptid population growth means loss vppurtunity for savings and capital

formation. Coale and Boover in a recenr study dewmonstrate the influence of high
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population growth rates on capital formation and cconomic development (3).
They made estimates of national and per capita income for 1ndia with continuation
of the currently high population growth rates and with reduction in these rates by
1986. According to their projecctions, total national product would increase more
if fertcility 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 rapld 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 iwportant 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 last decade in wmost of the
less-advanced countries. For cxample, during the 8-ycar period from 1953 to
1961, agrlcultural 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 bas not been made of abundant rural labor for capital formation projecgs.

Because private enterprise is not likely to provide full ewployment for
increasing numbers of rural workers, there is need for rural public work programs.
Efficicent use of public funds nccessitates pgiving priorily to projects that will
result In capital Tormation by using direct labor with a wminiwmum of new cquipment

and to activities that will 1ncrease agricuitural output as rapirdly as possible.
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Luch land fwprovement measures as terracing, land leveling, drainage, minor
irrigation, and reclaiming of wastclands mect this requirement. Access roads and
needed storage facilities are examples of capital improvements which can utilize
direct labor and local materials.

It must be remembered that wost of these countries have large pools of
uncmployed people in cities and towns. The first expansion in urban employment
:ikgly will absorb these pools before drawing heavily on rural arecas. But over
the long-term future, the rural sector should play an important role in economic
development by supplying workers for industry.

Capital Inputs and Technological Innovations

Low levels of productivity per acre and per person in the less-advanced
countries result from the use of'primitive methods and small amounts of capital,
1t 18 physically possible to double or triple crop yilelds in many of the densely
populated countries. For example, cereal production per acre averages nearly
four times higher in Japan than in most other Asian countries. These results
are achieved by applying appropriate combinations of improved technology involving
the use of hetter seed, fertilizer, pesticides, and other materials.

The high levels of productivity per acre and per worker achieved in the
developed countries have required the use of Jarge amounts of capital goods from
nonfarm sources. 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
imited States. The comparable figure is probably $15 to $20 per acre for farms
i Usracel and Japan where crop yields average relatively high., On the other hand,
paputs of working capital average only about $4 per acre on rice farms in the
Philippines. They are enly slightly higher in the wost progrgssive farming

areas in India.
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Techoolvarcol snnovation: in farviag wot matraedaced throuph the use of
new capitas inpats Lream nonCarm scurces Much ¢an be dene Lo inerease crop
yrelds throuph betier caltural practices, but most taprovements in farm technology
involve the use of suall amounts of capital gocds from indastrial sources. Fven
the acquisition of improved varicties ol seeds represents an additional capital
input Fertitizer, pesticider, and better vcels and wachines, ol course, must
be acquired from outside agriculture.

Prices aud Eeonomic incentives

Rural peaple 1n the less-advanced contries live under physical and social
conditions that differ greatly f{rom those in Lhe morc-advanced countries. But
farwers in these countrics probably respond to economic incentives in about the
same way as do farmers in the advanced countries This was the conclusion of a
study of agricultural production wmade by the Central Treaty Organization in
1962 (1). Most faruwers, when asked why they did net use chemical fertilizer,
sajd that it costs tow wmuch, that they had wo money to buy it, or that the landlord
did not furnish it. Very few said that they did not think i¢ eccnomical.

Many things Lnlchn(e ceonomie ancentives including wmarkets, tenure, credit,
and supplies ol consuner goods.  Bat perhaps west amportant 1s the fact that price
ratios between fars products md Jroduction vequisites are so unfaverable that the
use of purchased copital inputs to apply new predaction wmethods 1s not profitable.
Tno this ceanection, whe dita an table 5 showing the quantities of nttrogen and

)
phosphate fertilizer that could be purchased with a kijograw of wheat and rice
o different ceantries in 1936 59 are sipgnilicant. A kilograwm of rice or wheat
purchased only one-thired as mech fertilizer 1 india as 1o did 1o Japan, Unfted
States, or Wesl Faropean coeuntrices Yield mcreases from applicatton of

fertilizer 3 tines hapher in tudea than s Japan were necessary in order to
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make the use of fertilizer equally profitable in both countries., Price conditions
may be similar for other capital inputs required to apply improved farming wethods.
Obviously, improvements in the distribution of farm production requisites that
lower their costs to farmers arc needed to improve farm production efficiency.

Reduction in price uncertainties through guaranteed warkets also are essential,

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

K)logr?ms 91 nxt?oggn ;n | Kilograms of PZOS in super-
ammonium sulphate that )
. phosphate that may be purchased
may be purchased with one . . .
. . . with one kilogram of:
Country kilogram of:
M]}lcd Wheat Ml}lcd Wheat
rice _ rice
India.......... .24 .24 .27 .27
United States.. .62 .24 .98 .38
Japan.......... .78 .34 1.01 A4
France.....ove. -—- .25 -—- .37
West Germany... --- .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
markel exchange cconomy needs to be extended to include commodities produced
chicefly for subsistence or domestic use. This will lead to greater specialization
in production amnﬁg regions and create more effective incentives for applying
bet Ler Ffarming methods. Actually, little has becn done to take advantage of
opportunities for improving living standards in the less-advanced countries by

fmproving clficiency in producing and marketing farm products for domestic use.
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The cwod eive holdinee g densely popalated areas (froquontly less than
2 hectaves), and the frapmentat von ol cach holding into several tracts, have lod
many people to conclude that oificjent Fatw uperation can be achjeved only
throuph consolidation of Tand 1ntao large farm units, and some type of joint
or group aperation.  Certainly, consolidation of fragmeuted holdings into
continuous units where it results in fncreaced production will be beneficial,

Put the evidence that we have been able to bring together shows guite conclusively
that it cannot be aswumed thot reorganizatioa of favming into Jarge-scale units
will increase production per uanit of cultivated arca. 1n fact, several studies
indicate that crop yields average higher on small farms than on large farms.

Foams o developed countries averaguvlarger thao those in the less-advanced
countries when weasured by land erea but not in number of workers, Table 6 thows,
for example, that nuwaber of workers per [arm averages about as high in India as in
the Unitod Startes. |1 dverages only a bittie higher in iapan and the Philippines
than in Denmark or the Netherlaods, Differeaces in land area per farm reflect
differences in total arable land area avarabie per person and differences in
stage ol developuent.  Farws in Indra, for exanple, woeuld averape as large as
those tn the Netherlands of erpboyaent on favns decrcased Lo the same proportion
as in the Netherlands, or from /sy percent to less than 29 percent

L veeds to be cemenberod that orgamization ol farming in large scale
nJllS does net meke more land or captlal yoods avarian]ye per tarm worker, nor
does it mean automat e adoption ol pew tedhacropy. The countries Lhat have
achiceved rapid propress in tprevioe aparycal tural jncduct fvity in recent decades
have done so with relatively sualt form aocts ander secare torms of teaure that
assure Lavw people that they will share Cqualty in the benelits of increased

proeduction.
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Table 6.--Land area and number of workers per farm or holding and arable
land per person, selected countries 1/

Arable land per
~ Land arca Workers person of
Country per farm per farm |Agricultural Total
or holding | or holding labor
force population
Hectares Number Recteres Hectares
Developed countries
United fStates.o.ooonaes 123 1.7 29.2 1.00
Canada. ..o vereenneeran 113 1.2 54.5 2,29
United XingdoMe e sveos 27 2.2 6.0 .14
New Zeal md.eeeoneioos 193 1.5 4.9 .27
Denmark. cecieernensons 17 2.4 5.8 .61
Nethetrlandseeoevenreae 9 2,5 1.4 .09
Tsracl..eesvrennvonns 14 5.7 3.0 .18
Japan. . ceeeeiorosoinas 2 2,9 b .06
Developing countrles

Argenting. . cvevevinass 366 3.0 13.1 1.42
Brazile.ieieooesnssens 113 4.8 1.4 26
MexX1CO. v rvrranasas 105 16.0 4.1 55
TULKEY v s evoanrnsvanse 8 m—- 2.6 .88
EEYPL.  tevevnssonnnace 3 4 .6 .09
TaiWan. cceveavenervnns - el 6 .08
Tndis. ecivesorsonenss 3 1.6 1.2 .36
Pakistan.iieeovavoeass el .o 1.5 .31
Phillpp.‘1|0500101090000 4 3:3 1.2 .24
Thatland. cvevevevneoes 4 4.3 .9 37

1/ Computed frow reports of the Food and Agriculture Organization and other
agencies of the United Natfons, Data on arable land per person arc for 1959,
1960, or 1961, but data on land srca and workers per farm or holding are for
years as carly as 1950 or 1951 in some instances,

Farm size conditions {n Japan are of speclal interent bocause of the
large {ncreases in agricultural productivify achioved thore during the last
50 years. Numbers of farms {n different sizo catogorios have not changed
much since 1910, HMHoat farms are rvoiatively small., For oxample, only about
2 pevcent weve larger than 5 hectares in 1960, Wideapread distribution of

farmland in a large numbor of ownvr-operated unita hap helpad to achiove

high rates of capitul formation, intennive uue of gcarce land resources, and
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vury high yiatds.  Norketing factlLides, preductton requisives, credit, agricultury
education and research, and other supporting services have been essential for
fmproving agricultvral productivity, But expericence tndicates that they can
be developed as effectively with a Farge number of farm operators as they can
with land, labor, and other farm resources concentrated in relatively few farm
units.
dn Conelusioh

Finally, it {s importaunt to ask: is it realistic to expect that the
less-advanced countries can increase total agricultural production by 4 or 5
percent a year over the next 20 or 25 years? FEconomic development plans of
Lthese countries assue that such {ncreases are possible. [In faet, development
plans of wany countrics call for increascs in total agriculeural output of 6
percent or more & year. I[ [ncreases of 4 tu 5 percent a year over the next
20 or 25 yecars are nol possible, does not this mean that significant improvement
in income levels of the less-advanced countries will be delayed until population
growth rates are drastically reduced from present high levels?

Experience during the last 25 years indicates that few cowntrics have
been able to fncrease total agricultural production by as much as 4 percent a
year . In the cdse of wmost countries, the cempound prowth rate for total

agricoltural producticn has been 3 percent or less a year. What 1s there in

the picture ahead that will make it possitoe {or the less-advanced countrices
\
to increase greatly therr agricaslurar vutpet prowth rates? During the last
25 years, o large pare of the expansien 1n total .gricultural oulput has

been achicved by expanding the total areqa ooder caltivation, but the densely

populated countrivs wiltl need to 1ely chiefiy un higher cerop yiclds 1in the

future. The great hepe today, of course, tg that medern technology can be
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applied to achieve significant new breakthroughs in agricultural productivity.
But this will call for more effective agricultural development programs than
we have had in the past.

Rapid population growth in the less-advanced countrics today leaves
little or no maggin over consumption nceds for investment in future growth.
In fact, many people in the less-advanced countries do not get enough food
cenc-ny to do a full day's we.  and wost do not get enough protein and other
nutrients for nutritionally adequate diets (§). Population growth rates must
decline if income levels are to increase substantially in the next decade.
Dr. Philip Hauser 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 carth's
surface! Such an exercise in arithmetic, although adwittedly dramatic and
propagandistic, is also a conclusive way of demonstrating that a 1 percent
per year increase in world population could nét have taken place very long
fn the past; nor can it continue long into the future." (4, p. 14).

I conclude that a dual approach is needed. Population growth rates must
be reduced and new ways wust be found to accelerate the agricultural growth
proc. i{ the less-advanced countrics are to achieve satisfactory income

growth rates,
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