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Chapter 6_ 

Agricultural Growth, 
Technological 
Progress, and Rural 
Poverty
 

Nurul Islam 

Ilh)w do the pace and the pattern of agricultural growth affect poverty?
Are there ways in which an agricultural growth strategy can be de
signed to have a positive irnpact on poverty? 

Theoretical and em;p)aical analy.,is has led to divergent answers to 
these questions. Much depends on the nature of technological progress
and its diffusion among different groups of farmers, on its impact on 
the growth of inocome and productivity, as well as on the initial condi
tions under which the growth process is initiated-particularly the 
distribfution of assets, especially land. Frequently, access to land as 

¢
well as t) fixed and w(.king capital tbr financing modern inputs is 
uneqoal, as is access to education, training, and research. For growth
to rd uce poverty andnlpromote equity, the access to all of these factors 
must be widely diffused. In many countries, experience with the direct 
redistribution of assets, pa,!'ticularly land, and with public measures 
directi,,g inputs or resources to por farmers, has not been very prom is
ing. The political and administrative obstacles in the way of direct 
assaulIts on poverty are very substantial. 'This enhances the importance
of' the poverty-alleviating effects of the growth process itse!f. To the 
extent that the latter are p)sitive, the need tir a more direct redisl.ribu
tion of assets for poverty-alleviating measures may be less urgent.

In fact, it is advisable to pursue efforts on both fronts-that is,to 
a) maximize the so-called "trickle-down" effect o, growth on poverty
while b undertaking direct poverty-alleviating measures. An appro
priate balance between the two is needed so that, in the long run, direc. 
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poverty-alleviating measures not adverselydo afTect the savings, in
vestment, and technological progress that contribute to growth. 

Direct Effects of Growth on Poverty 

Technology 

The biological and chemical innovatioi,,; that have generated most of 
the rapid growth in Third World agriculture have been scale-neutral in 
terms of cost per unit. Technologically speaking, therefore, big farmers 
do not enjoy a diltrential advantage because of economies of scale. 
Mechanical innovations, however, have ien(led to be capital-using and 
labor-displac:;g, especially when incentive -Jructures and mac
roeconomi policies lower the relative cost of capital below its oppor
tunity costs-either because of a sul-sidized interest rate policy, or 
because of overvaluied exchange rates (where capital equipment comes 
from abroad). This aftifcts the poor adversely, since most of the poor are 
either wage. labor or sharecroppers. 

Yet not al /nmchanizat ion has a net adverse effect on employment. 
In some instances, mechanization reduces the time required for land 
preparation and harvesting, and it increases cropping intensity and 
hence labor requirements and employment. Even if labor input per
unit of output declines, larger output increases the net volume of 
employment. This is apart from the indirect employment generation in 
the manuflcture, maintenance, and repair o' equipment. 

The direct poverty-alleviating impact of technological progress 
depend.,; on a) how far it spreads to the small farmers, sharecroppers, or 
tenants and b) how much it. increases the employ nent ofthe rural poor. 
Empirical evidence to date confirms that technology has spread, 
though with a time lag, to the small farmers and sharecroppers, who 
are usually more risk-averse and hence wait until after the income
augmenting effects of new technology are well demonstrated. Ilowever, 
for the spread to occur, two obvious requirements are that high-yield
ing modern inputs be plentifully available and that infrastructure (i.e., 
a road and transportation system for the marketing and distribution of 
improved inputs as well as training, educaticn, and extension facilities)
likewise be widely available. Another matter of high priority is the 
development-through adaptive and region-specific research-of new 
technologies suitable for diverse agro-ecological conditions, (e.g., dif
fering water, soil, and climatic conditions). In the past, technological 
progress has often been confined to principal cereals-for example, 
wheat, rice, maize--and to regions well endowed with irrigation poten
tial and good quality soil, bypassing poor or rair. fed soils and -o-called 
"inferior" crops such as sorghum, millet, and ro,)ts and tubers, etc. Yet 
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the agro-ecologically disadvantaged regions are often very poor; poor
farmers are also often found to be producing traditional crops that have 
scarcely benefited from yield-increasing technological innovations. In 
addition, in contrast to the high-yielding varieties of wheat and rice, 
those improved crop varieties that reduce dependence on purchased 
inputs generally facilitate easier access to new technology, and its 
faster adoption, by resource-poor small farners with limited access to 
credit. Examples are drought-iolerant or pest- and disease-resistant 
crop varieties, short -maturing varieties that increase cropping inten
sity, and the biologic.al fixation of nitrogen. These -andsimilar tech
nological innovatiom enable a rapid increase in the productivity and 
income of' smali farmers and thus tend to reduce the conflict between 
growth and eqouity and poverty alhvviation. 

Credit 

Ilow ef't' ctiely do the poor porticipate in the market mechanism so 
that they can ,,ain fully from the benefits of' technological progress? 
'specially relevant in this context is the access of the poor firmers to 

the markets for credit, labor, inputs, and output!,. 
Rural credit markets are inadequately developed, fragmented, and 

fraught with irnpe,'fhct ions. Nor are there adequate institutions for the 
nobilization of rural savings, or profitahle investment opportunities 
for such 4avings-dle partly to lack of' information or knowledge as 
well as of transport and comrmn icat ions infrastructure, and partly to 
the discriminatory pricing and exchange rate policies that depress 
returns o agricultural in vestnent. 

The risks and uncertainties of providing small farmers accesF to 
the credit market are frequently overestimated by private lenders; 
tenants, sharecroppers, and small farmers either lack titlesecure ,o 
land or do not own sufficient land to serve as collateral for loans. 
Furthermore, the transaction costs ofdispensiug and supervising small 
loans are very high, thus limiting the access of small cultivators t. 
institutional sources of credit. 

Delinkin credit from the ownership of land as collateral has been 
tried in a very limited way; the uncertainties of crop failure on the one 
hand, and of price fluctuations on the other, increase the risk of default 
and constrain the supply of crop-based loans. Public measures designed 
to reduce, insure against, or compensate for the price fluctuations can 
lower the risks for credit institutions-but they involve budgetary 
costs. Similarly, public subsidy of credit agencies can offset the high 
costs of small loans--but likewise cost budget money. On the other 
hand, innovative credit schemes based on group lending or group guar
antee by borrowers have contributed to the reduction of both the risks 
and administrative costs. 

http:biologic.al
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Experience to date indicates, however, that what is important is 
not a low or a subsidized rate of interest but accoss to an elastic supply
of loanable funds. Small farmers have demonstrated their ability not 
only to pay high rates oi interest but also to repay on time. What is 
needed is vigorous competition in the provision of' credit through a 
multipl'ity of' lenders, hoth public and private. The credit, market is 
often interlinked with the markets for land and for output; landowners 
and traders are freq rently mon ewvlders. I)if'erent credit institutions 
developed through publi initiative, growth of' marketing interinedli
aries, and possible institutional change in the hand structure---all of 
these will help increase competition in the credit minrket, (lelink the 
different factor roarkets, and widen opportunities for small far'meris. 
No less important are legal procedures and inst itut ions for the eniorce
merit of contracts; their weakness(s have adversely affected the 
viahility of credit institutin(s. 

Markets for ),itputs and Inputs 

In the markets in which they sell and huy commodities, small firmers 
suftr from a relative disadvantage vis-i-vis big fiarmers. Often, small 
farmers with Iirited resources to hold stocks niusi sell immediately 
after harvest at a price lower than the annual average price or the price
that prevails later in the year; they buy later in thi var when prices
 
are higher, to nect their own consumptio' needs. In remote or distant
 
regions, they,' eiher receive hower output prices, or pay higher prices for
 
inputs because of igh costs oft ransportat ion, market ing, ain( (istriu
tion. Furt he rnore, when inputs are in short supply and there are IVw 
suppliers--oiten public distrihut ion agencies--small farmers are 
likelyv to lose out, sinc', big farrnlers with higher status iII the power 
struct, re have greater access to the public (list ribution system.' Hlence 
what is necessarv in a crucial sense is a i abundant. supply of inputs 
and credit, as well ,s a strengthened marketing system to expand and 
stabilize supplies over time, especiall v to meet the seasol,A variations 
in requirements of inputs ariid credil 

Innovation, Employment, and Poverty 

The impact of accelerated agriculturillIrowth r rural labor through
increased eniployn.,nt and/or an upward pressure on real wages de
pends on the pattern of growth, including the composition of output
and 'he choice of techniques, as hriefly mentioned earlier. In many
developing countries, a high rate of growth in population, and therefore 
in the rural labor force, tends to exmeed growth in enlhoyment oppor
tunities. The labor market. is frequently fragmented or imperfect, with 
the result that few employers, somet irnes acting as both traders and/or 
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creditors, can choose from i'mong a large number of' workers seeking
employment. Frequently, wages are determined by convention, old 
habits, or family links. Big landowners often prefer to employ workers 
known personally to them, and about whose availabi;ity, especially at 
times of peak seasonal demand, they, feel sure. Personal contacts and 
fanmily links influence em pl ,nen t an( wages, promote preferential 
treat inent for those within rathe'r than outside a village, and constrain 
inter-village niobility and employment opportunities, both short and 
long run. Two factors can help strengthen workers' part icipation 'n the 
marke,. First, education can improve the perception of' alternative 
opport unit ies and encourage mobiliity of labor: it can also enhance 
awareness of workers' rights and help farners to organize and build 
bargaining strength. Second, eniploy ment opportunities in the non
farm sector, includirg uran employment, improve the relative wages 
of' rural labor.
 

Technological progress requires a careful husbanding and applica
tion of modern inputs and increases the use of labor itsuch operations 
as land prepa rat ion, transplanting, weeding and harvesting, etc. In 
ma12 i Instances, small farmers, sharecroppers, or tenants make more 
intensive use of niodern inputs, i.e., higher inputs of' fertilizer,modern 
seeds, and water per acre tian (1o large farmers, at least in the long 
run. and Ir'oduce a gr'eat er output per acre -- though they freeven 
quently pay higher prices for inputs and high interest rates for credit. 
They imaxitmize net returns Inet of" purcha:ed inputs) per unit of land 
by driving down the marginal prodluct of' labor to a level at which the 
average iirore of the fCamil ' (total prodJuct divided by numbers of 

,
f,niily rne rers) isadequate to provide an acceptable subsistence 
wage. Moreover, with tenants or sharecroppers competing for very 
scarce land, tenancy arrangements with landlords are likely to involve 
very iintensive use of inputs, especiall vwheri the owners share a part of 
costs and sometimes also provide credit. H1igher output per acre can 
compensate for higher per acre application of' purchased inputs and 
still leave net incore per acre at a level higher than that obtained on 
large f'a rros." 

Techrhological progress inagriculture can have different employ
ment effects, depending on the size of' the fiarns involved. From the 
point of virv', ','rv i. r'r Il:ndie ,s labroers, empyiO.'merit oppor
tunities tend tor be prsitivel' r'elated to the share of' middle or large
fiarmers in the expansir of' output; with increased income, these bet
ter-off fril'ners ten(. to reduce their own rate of' participation in the 
labor force and to hirr additional labor. (tonversely,sniall farmers meet 
increased requirements fr labor by working more hours themselves. 
Therefore the interests of srnall farmers and those of landless laborers 
without access to non-farm empho'ert oplportunities do not coincide. 
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The concentration of techno!ogical progress on small flrms alone may 
not expand the wage-employment opportunities of the landless as 
much as if"landowners, especially the middle farmers, also participate
in technological progress. This ma' imply, however, that income distri
bution in fact worsens as the rich gain proportionally more than the 
poor, while the absolute condition of the poor improves. 

Indirect Effects of Growth on Poverty 

Technological change in agriculture has indirect effects of two kinds on 
the alleviation of poverty. The first is the impact of technological
change on the supply of'food and on its rilative price and, consequently, 
on real wages and employment in both the agricultural ard non
agricultural sectors. The second is the multiplier effect on income and 
employment in the non-agricultural sectors set in motion by the in
crease in agriculIturaIl production and income. Both of' these indirect 
eifects are greater ifthe gainers in tibe f*rst 'nstance include niany not
so-poor middle farmers. Bu t the direct efffect on poverty is greater if the 
beneficiaries in the firt instanct: are exclusivelv the pool, especially 
the smallest farirmrs and laiidfless laborers. 

(rowth Patterns, Food Supplies, and Prices 

The lefect tfincreased agricultIuraIl production on domestic food prices
depends on bow closed or open the economy is to international trade. In 
an open (Aco nmnv, domestic prices will be equal t(.world prices,
whereas in a closed economy, variations in domestic production will 
affect the domestic price. In reality, the ecoriom ies indeveloping coun
tries are in an intermediate position; they are neither completely
closed nor totally open to international trade. Domestic prices diverge
fromn world prices due to tariflfs and quantitative restrict ions on exports
and imports. For a commodity that is domestic',Ily produced and partly
imported under tariffs, the domestic price is higher than the world 
price by the amount of the tariff. The domestic price falls when the 
shift in supply function or increase in productivity is large enough to 
cause domestic supply at the prevailing price to exceed domestic de
mand. The new domestic price, however. may remain at a level higher
than the worid price. There will still be no imports at that price; tariffs 
remain prohibitive. But with a further increase in productivity and a 
shift in the supply function, the domestic price may fall to the level of 
the world price, and the country may change from importer to exporter 
status.
 

The domestic price can be lower than the world price either be
cause there is an export tax, the incidence of which falls fully or 
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partially on the exporter, or because consumers pay subsidized prices 
that are implemented either through public procurement of domestic 
output at less than world prices or through subsidies on imports. With 
an export tax, an increase in productivity and a shift in tile supply 
function would not affect the domestic price. In the second case, what 
happens to the domestic price depends on the government price policy: 
It can let prices fall below the previously fixed prices to match the 
rdurt ion in cost while subsidies are maintained, or it can abolish 
subs:die.s, keeping prices unchanged. If the cost reduction is large 
enough, it can reduce both price and subsidies. 

The higher the rate of growth in marketable surplus ill relation to 
demand, the greater the decline in the relative price of food-insulated 
partiall v or fully from tie world market. The magnitude of the mar
ketable surplus depends not only on the rate of growth in food produc
lon, but also on how the increase in production is distributed among 

di fb(rent categories of farnier,. Medium and large farms have a higher 
ratio of marketable strpT u. to outlput than do small farms. If the 
increase in food output is g-'neratod largely by small farms , this will 
result in a small market able surplus. Small farmers have high income 
elasticity of food demand: thev may frequently have a larger family size 
and a greater dependency raiio. Accordingly, an increase in output on 
the small farms tends to be consumed by tha' farmers themselves. If, on 
the other hand, a substantial increase in food production is provided by 
a very fe large producers, then the fall in price is likely to be so large 
as to discourage production and detract front the favorable effects on 
employment and income flowing from increased production by large 
farmers. 'This is because the market demand for food will be con
strained in the absence of an adequate increase in income of the small 
farmers, who are far more nunerous. There has, therefore, to be an 
appropriate halance in the distribution of increased output among the 
difterent categories of farmers so tha, a faIll in price resulting from an 
increase in output is not so severe as to discourage production. 

The indirect favorable impact on food prices is most likely to be 
realized if the increase in production takes place mainly among the 
midcle and small farmers, but. not on/y among small farmers. In many 
countries, governments intervene to stabilize farmers' prices or to 
support minimum prices through buffer stock operations. The politi
cally vocal or organized large and middle farmers may exercise pres
sure to support prices at levels that allow farmers-especially big 
farmers--to reap excess profits from cost-reducing innovations rather 
than pass them on to the consumers. The optimum policy therefore 
calls for allowing prices to fall to an extent that maintains producers' 
incentives while conferring benefits on the net purchasers of food. 
Given the differential impact of technological progress o:i different 



128 A(;RICUI:URAL. (ROiWTi, TECIINOI.;Y, AND OIIHAI. I'oVERTY 

categories of farmers, or different farm sizes, a steep decline in price
may reduce the net income of the small farmers who, at least in the 
early stages of the diffusion of new technology, do not benefit, or do not 
benefit adequately, from cost-reducing innovations. Thus the price of 
progress may be that, initially, the pioneers or the early innovators 
earn excess profits. 

Low food prices resulting from cost-reducing innovations directly
improve the rcal income of the poor, who are the net purchasers of
food. :, By making available a large supply ofthe principal wage good
food-at a stable and low price, technological progress in food produc
tion facilitates the adoption of' an employment-based development
strategy, especiall ' in the non-farm sector. ()therwise, as emp)loyment
and incone of the poor expand, given their high income elasticity of' 
demand for food, a rapid increase in foo(d demand is likely to put an 
upwar(d l)ressur'e on food prices.

F'urtherniore, a in foodfaill prices imrol)rves the terms of' trade of
the non-farm, industrial sector and tends to lower wages in the non
fairm sector and to encour'age labor-intensive industrialization and the 
;u bstitlution of labor for capital in various processes and products. Thus 
foiod price declines also enhance the competitiveness of lahor-intensive 
products in the world nuwrket and thus promote exports, which in turnadds further stimulus to the expansion ofI output and employnent in 
the non-farn -ect or.
 

The riie of marketing, distribution, and transaction costs in the
 
movement of food from ru'al producers to urban consumers is crucial.
 
An increase in such costs would ofiset the cheapening effects of tech
nological progress on the relat ive price of' food. 

Intersectoral Linkages 

Increased agricultural output and income ahave multiplier 'effect, on 
income and employment. There are certain linkages within the agri
cultural sector itself': For example, an expansion of income in staple
food or cereal production leads to a higher percentage being spent on
horticulture and livestock products. carriedWhen out on small 
farms-as they are in many developing countries--these activities are
labor-intensive and help expand employment and income of the poor.

An increase in agricultural production affects the rest of the econ
omy via intersectoral linkages. On the one hand, it leads to increased 
demand for inputs such as fertilizers, pesticides, irrigation equipment,
and other tools and implements; on the other hand, it stimulates 
demand for processing, marketing, and distribution of agricultural
output. Empirical evidence suggests that the forward linkages (ie.,
marketing, distribution, and processing, etc.) of agricultural products 



Islam 129 

provide a much stronger linkage than the backward linkages (i.e., 
expanded use of production inputs). More important than the produc
tion linkages are the consumption linkages-stemming from the ex
penditure of incremental agricultural income on non-agricultural 
goods and services--produced in both rural and urbani/semi-urban

1areas. These linkages include the stimulation of not only a wide 
varietV of' manutfactured Consumer goods, but also trade and other 
services; they are fr'equently*vhighly labor-intetsive. The ernployment
creating role of siall and cottage industries has received much atten
tion. But the role of rural trade and services (which include housing, 
education, health, transportation, and personal services, etc.) as a 
source of' emlyoient and income fI' the poor has not bet insuffliciently 
recogn ized. 

The growing demand for non-agricultural goods and services 
(upon which, of '-ourse. employment expansion depends) must originate 
primarily f'ron igi'ictiltu cal growth, especiallyN the expenditures of 
middle ar1d large hi'ie cs who devote larger shares of' their income 
gains to non-fia-1r1, labor-int ensive goo(s and services. "Theexpenditure 
pal*t er0isI of' v1ry sinfaitrners, who spend a higher proportion of' 
inc-e'inlitai . "('ilme on fod than on non-food itens, provide a weak 
iitersecloral linkage. Wherever the middle fiarmers are numerous, 
their ahsolute aggriegate experditure on non-food items is often as 
great, if not greater than, tlie aggregate expenditures of a iarger 
number of stinall farmers. Star-ting from 1his large base, the fact that 
middle fiarmers chan ilI hig her pvr'centages lwhatever increments on 
income lheV get into expendilures on nor-fiod itenis provides a strong 
stimulus fbr the noni-frn sector's output and employment. In Malay
sia, a st ilv in which the largest fi-i sze covered was 15-20 hectares 
showed it ati iddhe fainers (defined as those from the fourth through 
the sevent I dci les in ternis of farm size) spent 63-66 per cent of their 
incremental inconie on non-farm goodls and services in 1972--73. Of the 
non-fiarm goods, about three-fifths were produced locally and two-fifths 
ca rue fi-r outside the region. InAfrica, the shares of incremental 
income that mediiim-size faIriners spirnt oilnon-flbm goods and ser
vices were lower. i.e., 24 per cent in1978-77; those oii locally produced 
goods and services were about II per cent. But the incremental income 
shares spent on livestock and horticultural products, which were also 
highl v labor-intensive and locally produced, were higher-as high as 
30 per cent. In B angladesh, the shares spent by middle farmers on non
farm goods and service.s were about 25-30 per cent. 

The expaisi(in of the non-fa-rm sector in the rural areas provides 
employrnent and inconie for the rural poor; this, iii turn, creates addi
tional demand Io- food as wOll as non-food commodities, thus setting in 
train successive rounds of income and employment expansion. In Ma
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laysia, an increase of $10 in agricultural income was associated with an 
increase of $8 in rural non-farm income; in India, a 10-per-cent in
crease in agricultural employment was estimatd to lead to a 10 to 13
per-cent increase in non-farm employment.' 

However, the consumption expenditure patterns of the richest or 
largest farmers do not have sirong positive interlinkages for income 
and employment expansion in the non-farm sector. First, the propen
sity of these farmers to spend on imp, rt'(I goods is high---constituting 
a leakage from the domestic multiplier efect. Second, the saving pro
pensity of these ftirmers is also high and constitutes a leakage from the 
c'nsu mption expenditure stream. It is true, of course, that if' these 
savings are inv,:,ted in labor-inltensive activities, whether rural or 
urban, they have pos'tive eml, ovinent effects. Nevertheless, the net 
leakages tend to be greater than in the case of fhe medium farmers, 
whose (olstli iption patterns are llore dornesticl iv oriented. 

'T'!-, demand pll provided by agricultural growth needs to be 
nmatchd hv t v response from the rm sector. A fewelaic supp non- fi 
precondit ionus need to beImet if the rurail non-farn sector is to respond 
strongly and lositiveiv to the stimillus provided by increased expendi
ttres by the farIll sector. Most important amlong these is the availabil
ity of'physica] irlfrasttmire a road and Iranspoit system, a commu
nications systern, rural credit to linance both current and investment 
co,,ts of, non-farm act ivil es, as well as education, extension, and train
ing ielatin.g to ilm-farrn activities. The role of' government policy in 
either directly p)royiding--or stimulating the private sector to pro
vide--- those prerequisites is crucial. 

Conclusion 

T'argeting rural technologies and public investments on small fiarms 
leads to iinewliote gains in equity and production--although not 
necessaril v to rains for the landless or for marginal ftimers, who 
cannot respi' by expanding output. If the focus is exclusively on 
small farms, the indirect impact on growth in income and employment 
through the expenditure multillier is not likely to ie as h1ighi as it 
would be if the increase in production largely took place in the first, 
instance on middle-size fiu'ms Focus on middhic-size ftrms, on the other 
hand, may have a hi gh multiplier effect. on growth, with a favorable 
inpact oil absolulte povc-rtv.-- it atit cost of worsenin, the relative 

distribution of riuraI incomes. 
TFlerefore, there is a trade -oil*between growth and equity or pov

erty alleviation; a balance needs to be struck by targeting technonlogy 
and investment on a mbroader range oif farm-size groups, including hoith 
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small and medium farms. The degree of absolute poverty initially, the
relative distribution of farm sizes, and the urgency of immediate action 
to relieve poverty will all affect the appropriate policy choices. 
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