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REPORT SUNWAfl 

Ai.1. Projectt .Tliie "The Impact of New Technology on Ruralp. oyme land 
Income Distribution"' 

Contract No. AD/csd-2805 

2. Principal Investigator: John W. Mellor
 
Contractor, Cornell University
 
Mailing Address: Department of AgriculturaJi Aconomic s'.
 

haca Hew Y6rk 1.850 :Cornell University, 

1970 - June 30, 197k13. Contract Period: June 30, 

4, Period covered by report: January i, i1973 to June 30, 1974­

5. Total AID funding of contract: Y599,690.00 

8. Estimated expenditures for next contract year: None on this contract 
which is now complete. 

Narrative Sunmary of Accomplishments and Utilization 

The contribution of the research lies in two quite different,but com­
plementary directions. First, the research has demonstrated the close
 
interaction between increased employment, increased agricultural production,
 

reduced capital intensity of industrial investment and increased foreign
 
trade. Change in policy in any one of these areas without change in the
 
others is likely and perhaps certain to fail to achieve its objective.
 
These conclusions have far reaching implications to choice of development
 
strategy and to the role and means of agricultural development within that
 
strategy. They explain much of past failure to achieve broad participation
 
in growth processes as well as uhy many of the current nostrums will fail 
as well. The nature of the relationships has been demonstrated with a
 

amathematical growth model, an empirically based s'.mulation model and set 
of micro studies defined to back the simulation model and to provide inde­
pendent coorboration of individual points. 

Sec6nd, the research provides the basis for specific policy recn­
mendations, within the context of an employpent oriented strategy of growth,
 
for setting priorities and sequences of agricultural production increase,
 
for encouraging small farmers, for choosing apropriate forms of mechani­
zation, for the setting of agricultural price policy and for fostering
 

small scale, labor intensive industry. Each of these individual policy
 
spelled out in
recommendations is, in itself, complex, the positions are 


detail and empirical support provided in the various publications from the'
 

research. These are summarized in the main body of this report.
 

http:Y599,690.00


FINAREEAflCH L-PORT,
 
!THE,,IMPATOF-ltE..
TECOLOGY ON RUAL E4AYM NTAD IICOME DISTRIBUTIOIII" 

ntact ~o. ID/c-805 John W. Mellor, Director 

June 30. lQ7
 

A.-B.-c, General Background' Statement 
 of Project Objectives. nd, Con­
tinued Relevance of Objectives
 

-
 The objective of this research is to provide an understanding ,of the
 

complex direct and indirect effects of technological change in agriculture
 

on the amount .and distribution of income and employment in low income coun.
 

tries, in order to improve the,basis for public agricul.tural policy for 

•meeting society's production and distribution objectives. The analysis is
 

carried on at three different levels: 
 growth theory, simulation models am
 

statistical description and analysis of relationships. The emphasis on
 

growth theory is in recognition of the potentially major role agriculture
 

may play in determining the broad outlines of a nation's approach to economic
 

gro'bh" the-immense direct 'and indirect effects 'hich agricultural technology
 

may have on the pace of production growth and the distribution of that pro­

duct', the interrelationshi-os which require a broad set of strategic changes
 

if accelerated groiirh in employment is to be achieved. and, perhaps most
 

!important, the role current dominant theories of grouth have played in
 

directing policy towyards low employment, narrow participation alternatives 

to growth which,give little emphasis to the agricultural sector. The devel­

opment of a simulation model is a further recognition of the complex: inter­

actions in both growth and distributlon and the dual role of agriculture in 

providing to other sectors of the economy both v.ages goods and the income 

and demand lfor employment creating production. The,collection and.stati sti.
 
cal analysis of data recognizea the paucity of information on crucial rela­

tionships and the importance of data from the-operational level to understand 

ing-groifbh and distributive policies. 
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.D. Accomplishments 

The contribution of the research lies in %itwoquite different .but compld" 

mentary directions. First the research has demonstrated the close interaction
 

between increased employment, increased agricultural productionvreduced cap­

ital intensity of industrial investment and increased foriegn trade.:Change 

in policy in any one of these areas without change in the others is likely, 

and perhaps certain to fail to achieve its objective. These conclusions.
 

have far reaching implications.to choice of development strategy and to,the
 

role and means of agricultural development .ithin that strategy. They, 

explain much of past failure to achieve broad participation-in groirth pro.
 

cesses as well as why many.of the current nostrums will fail as well. 

Second) 'the research provided the basis for specific policy recommenda­

tions', within the conte t of an employment oriented strategy of groth., for
 

setting priorities and sequences of agricultural production increase, for
 

encouraging small farmers, for choosing appropriate rorms of mechanization,, 

for setting of agricultural price policy and for fostering small scale;, 

labor intensive industry. Thisireportis thus presented in twoparts. 

The first states theiintegrated view of growth hich arises fromcritica 

,analysis of theory and empirical data. The second*states empiricalfind. 

ings in the context of current*,policy. problems 

rEnployment".Oriented GrcwtlF.
 

An intensive exploration was' undertaken of theories of economici growth,
 

wtith emphasis on comparison of those theories hich have little place for
 

1. , The Interrelations .;in 

Y'The material in this section is presented more fully as follows: (a) an 
intensive, analytic review of economic growth models (Occasional Paper No.
 
58) * (b) presentation of a growth model incorporating biased technical change
 
in agriculture (Occasional Paper No. 43); (c) empirical exploration of growth 
linkages of new foodgrain technologies (Occasional Paper No. 50): (d) a pop­
ular presentation of the employment oriented theory of growth (Occasional
 
Paper No. 42).
 

http:implications.to


agriculture. in h, dynm:ics .ofgrowth with those that. do contain such a place. 
Through this exploration it is shown that: groiwh patterns with little role 

for a iculture are bound to have a low oyment ontent and that techni­

cal change of a land augmenting type (the "green revolution") iskey to
 

agriculture's playing a positive role in an employment oriented pattern of
 

Tio crucial aspects of agriculturels role were delineated, first, as a
 

provider of wages goods as the real resources to back increased employment:
 

.second, as a source of real demand for the output of goods and services
 

which provide added employment. The first sets the key role of increased
 

agricultural production in a high employment strategy. 
The second recognizes 

that increased agricultural production itself may not directly provide adequat 

employment growth but that it provides the basis for indirect increases in 

employment which are totentially powerful,.but which may also require a well
 

designed public policy if they are to be realized. In this work itwas noted
 

that theories of growth which have little place for agriculture are much more
 

fully developed than those that have a role for agriculture. This has been
 

both cause and effect of-the importint role of such growth theory in the,
 

planning models of mostlow income countries with a central plan for develop­

ment.
 

Much of the currently ascendant theories of economic growth In low in­

come countries_ and the imainstream of the multi-sectoral planning models'which
 

have been so important in planning, derives from the Harrod-Domar type growth
 

,Throughout,this discussion abstracts from the potential to meet growth in
 
food needs through imports. It is assumed that for reasons of aggregate world
 
supply, food imports cannot be relied upon to support a high employment growth

strategy by single large low income countries or by the collectivity of small
 
countries, even though individual small countries may do so. Occasional Paper

1o. 58 discusses the potentials and limitations of the trade approach.
 



models developed for analysis of growth in high income countries and the 

Feldman-Mahalanobis models for autarchic .grd.thof the Soviet type. These' 

models depict growth as a function of increase inthe capital Stoc, and thus 

emphasize allocation of resources to capital goods industries at the expense 

of consumer goods idustries such as agriculture, and in effect, minimiza­

tion"of employment because of the demand vhich increased employment creates 

for expansion of consumer goods industries in competition for resources vith 

capital goods industries. It is shcnm how such-theorie3 and consequent policy 

have merit if agriculture offers little opportunity for efficiency increasing 

technological change. Conversely, the analysis of theory emphasized the 

importance, to an employment oriented strategy, of technical change in agri­

culture of a type which reduces costs per unit of output and thereby provides
 

It is from this that
a basis for a massive net addition to national income. 


much of-the potential arises for growth linkages between agriculture and
 

other ectors of the economy, and it is this uhich gives such a crucial role
 

bo the research institutions uhich develop and refine new technologies for
 

agricultural production.
 

The analysis of growth theory indicated three Iey areas or re±ationsnips, 

between technological change in agriculture and employment growth, which 

required empirical analysis: (a) the direct effects of new agricultural 

technology on employment; (b) the expenditure patterns incident to the in­

creased incomes from new technology- and, (c) the employment content in pro-,
 

ducing the goods experiencing increased demand. A series of studies developed
 

data in each of these areas.
 

Direct Effects of Agricultural Technology on Employment
 

With respect to the direct effects of new agricultural technology on. 

employment, a large number of studies, including coverage of India, Banglades2 
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an. the Philippines, were analyzed in terms of the proportion of increased 

output from new technology attributable to and paid to labor as a- result of 

increased employment as compared to the proportion received by higher incomc 

groups such as landowners (see Occasional Paper No. 50). It was found that
 
I 

there is great variability among new agricultural technologies in the propo 

tion of added output paid to labor - a topic which merits considerably more 

intensive study than was possible in this project - but that in general the 

very technologies so essential to provide the food to back wages goods pay­

ments, themselves provide only a small proportion of the increased income 

to labor through increased employment. 

Typically, only five to fifteen percent of increased income from new 

technologies was represented by payment for increased labor (Table 1). Al­

thouGh widespread adoption of nem agricultural technology might allow such 

small-proportions to represent a significant aggregate increase in employment, 

nevertheless substantial additional sources of employment are needed not only 

to meet emrloyment and velfare objectives but also to provide equilibrium 

between the increased output of agricultural commodities from these new tech­

nologies and the increased demand needed to maintain incentive prices for 

agricultural production. Put simply, if the added income from increased foodr' 

grains production goes largely to the more 'ell-to-do who are already eating 

well, output prices may decline for lack, of offsetting demand and production 

incentives may thereby be lost. The requisite increase in demand for food 

may come from grorth of employment in other sectors of the economy and con­

sequent increase in incomes of laborers iwho unlike landowners spend a high 

proportion of increased income on food. Thus, one of the key findings of 

this research is the virtual necessity C, increased employment to sustenance 

of the "green revolution" and.the concurrent necessity of the "green 



revolution,, to sustenance of a high employment policy (see Occasional Paper 

no. 1+2.for an elaboration of this argument). 

The Expenditure Patterns from Increased Rural Incomes 

incomes from newvThe expenditure patterns incident to the increased 

technology and the consequent patterns of consumption were analyzed to see 

vhat types of production -wouldbe stimulated through secondary effects (see 

Occasional Paper No. 54) for the basic analysis and Occasional Paper No. 50
 

Emphasis was given to the effect of different distributions
for application). 


This analysis wlas in recognition of the
of incomes on expenditure patterns. 


massive effects on national income which follous irldespread application of
 

efficiency increasing technological change in the economically dominant
 

agricultural sector and the considerable variation in the distfibution of
 

that expenditure. The analysis of expenditure patterns confirmed the position
 

largethat increased employment and incomes of the laboring classes are.to a 


extent spent on agricultural products. In India, for the loner two deciles
 

in total expenditure, 60 percent of increments to income were spent on food-


Thus
grains alone and 85 percent on all agricultural commodities (Table 2). 

a high employment policy must be backed by a comensurate and massive increase 

in agricultural production, while demand for increased agricultural production 

is readily generated by increased employment, Thus, increased employment 

and increased food production.are essentially inseparable in'low income 

countries. 

A striking finding of analysis of expenditure patterns was the,major 

role for nonfoodgrain agricultural commdities. Across nearly all income 

spent on these comclasseso'on the order of 30 percent of added income uas 


livestock products and vegetables.
modities, of vhich a major component is 


IPor example in India, A. all, but the lowest income decile, milk and dairy
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TARLE 1. Division.of::Increased "Payments" Between Labor and Other Inouts. 
Various'High-Yieldtng-Varieties and Areas. 

Increase in Increase in
 
gross value labor "pay- Percent
 
.of output ments" of Percent increased
 

Rupees Percent Rupees Percent increased output to
 

Area 
per 
acre 

increase per 
acre 

increase output to 
labora 

other 
inputsb 

-- ---------- Wheat ------------­
Aligaihk"U.P. (7) 462 71 46 58 10 90 

Varanasi, U.P. (24) 620 65 11 '15 2 98 

Udaipur,
Rajasthan (1) 343 43 18 13 5 95, 

Punjab (14) 450 100 56 42 12 88 

S------- Khar f padd --- --------
West Godavari, 
Andhra Pradesh (2) 269 38 32 17 12 88 

East Godavarip 
Andhra Pradesh (2) 216 33 20 13 10 90 
Uttar Pradesh (24) 1100 200 67 92 .6 94 

Tamil Nadu (13) 550 100 33 20 6 94 

Lagunap Philippines (4) 374 72 3 3 99 

Sambalpur, Orissa (28) '404 95 36 28 11 89 

Ii Paddy -- ----­

-West Godavari
 
Andhra Pradesh (2) 562 86 39 16 7' 93
 

East Godavari,
 
', ndhra Pradesh (2) 761 153 39 30' 5 95 

Tamil Nadu (13) 625 100 46 21 7 93 

Gumal Bil, 
Bangladesh (18) 948' 208 302 :125 32" 68, 

--- -------- Bajra -----------
Kaira, Gujarat (5) 300 85 . t39 27 13 871. 

.Labor "payment" is defined as physical labor input (family and hired) ir 
man-days at a constant wage.
 

b 
Other inputs "payments" defined as gross value of output minus,share to 
labor.
 

Source .Mellor.,: John W. And V:Uni. -.:,Le'.*'-'Ormrh TIFnkages of.the Nei Foodgrain 
Technologies,"-Indian Journal of Agricultural Economicst Vol.,X0VII, 
No. 1, January-March 1973, Table If, p. 39. 
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TA' 2.. Division of Incremental Expenditure Among ?,enditure Categories,'. by Rural Expenditure Cla8u> 
- India, 1964-65, 	 -

Mean Per Capita Monthly Exenditure 


Allocation of an Additional Rupee
 
of Expenditure 

A. Agricultural Commodities 
(a) 	 Food grains

b) Nonfoodgrains 


(i) Milk & milk products 
(ii) Meat, eggs.& fish 

(iii) Other foods (a) 
(iv) Tobacco 

(v)Vanas-ati 

(vi) Other oils 
(vii) Sweetners 


B. Nonagricultural Commodities-
(a) Textiles 

(i) Cotton textiles 
(ii) Woolen textiles 

(iii) Other textiles
(b) Nontextiles 

(i) Footwear 
(ii) Durables & semidurables 

(iii) Conveyance (c) 
(iv) Consumer services (d) 

(v) Education (e)


(vi) Fuel & light 
(vii) House rent (f) 

(viii) Miscellaneous (g) 

TOTAL 

Bottom 

deciles 3rd decile 

(mainly ­

landless (laborers

ag. & nonag. with less 

laborers) than 1 acre) 

8.93 13.14 

).79 0.69 
)059 0.38 
)'20 0.31 
).07- 0.11 
).02 0 03 
)01 0.05 
).01 001 
- - 0.011 

).05 0.05 
).0Q1. 0.05 

).21 0.31-
).09 0.08. 
).09 0.08 

- -'0.12 D-,23, 

D6'01 
) 0'.0. 0.01 

0.01, 0.01 
0.02 -0.02 
0.01 -0.0i 
0.07 0.07 
-' 	 0.01 
-	 0.09 

1.00 1.00 

4th & 5th 6th, 7th 
deciles & 8th 

deciles 

(1-5 (5-10 
acres) acres) 


17.80 24.13 

0.59 0.52 
0.25 0.16 
0.34 0.36 
0.12 0.13 
0.03 0.03 
0.07 0.09 
0.01 0.01 

0.02 0.02 
.0.04 0.04 
0.05 O 

0.41: 0.48.

0.07 0.08 
0.07 	 0.06 

- 0.01 
- 0.010.34 0.40 

0.01 0.01 
.0.01 0.02-
0.02 0.02 
Q.02 0.03 
0.02 0.03 
0.06 0.05 
0.01 0.02 
0.16 0.22 
1.00 1.00 

9th Lower Upper , 

decile of 10th of 10th 
decile decile 

(10-15 (15-30 (30+
acres) acres) acres)
 

30.71 21.89 85.84 

0.46 O.4O 0.33 
0.11 0.06 0.02 
0.35 0.34 0.31*" 
0.13 0.12 0.09 
0.03 0.03 0.02 
0.10 0.12 0.16 
0.01 0.01 0.01
 
0.02 0O2 001 
0.03 0.02: 0.01 1 
0.03, 0.02 0.01 

054 0'.66 .6
0.07 0.06 0-07 
0.06 0.05 0.03 
0.01 0.01 0.02.
 
.. . 0.02.
.0.4T 6. 0'66' 
0.01 0.01 0.01 

'0.02 0.03 0.05 
0.03 0.05 0.i0 
0.03 0. 4 0.06
 
0.03- 0.05 0.11
 
0.05 0.04 0.03 
0.03 .0.04 0.08., 
0.27 0.28 0.i6 
1.00 1.00 .100-

Source: Mellor and Lele, op. cit., Table I, p. 41; original data estimated from the furctions fitted to ' data from NCAER, l1--Tdia Consumer Expenditure Survey," 1964-65, Vol. II, New Delhi, 1967.; :com­
putations made by Bhupat Desai, for which see Occasional Paper No. 54. 
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products are about 50 percent more important than textiles in incremental
 

expenditure patterns. In general, 
 the nonfoodgrain Fgricultural commodities 
are labor intensive in production (see Occasional Papers No. 68 and No. 71 by 

Donovan). Thus, in the context of rising rural incomes and appropriate devel­

opment policy, these commodities offer potential for massive increase in
 

employment vithin the rural sector. It follows that agriculture itself may
 

through these secondary effects play a major role in providing increased
 

employment but that conversely, efforts to expand employment in agriculturt,
 

through intensification in 
 nonfoodgrain agricultural commodities must be 

supported by increased demand from higher consumer incomes. 
Thus, an impor­

tant relationship between consumption, use of labor and growth is established
 

and hence it can be seen that employment policies need to be coordinated over
 

ambroad range of effort.
 

A clear potential vas also shown for rising rural incomes to generate
 

increased demand for relatively labor intensive manufactured goods, and from 

that a potential is established for development of industries which previously
 

lacked either a demand or production rational for location in rural areas.
 

From this it is shon how increased rural incomes can provide the demand and
 

capital requirements for such growh (see Occasional Paper No. 42).
 

Table 3 iMluetrates through two 
cases how aggregate expenditure of Rs.
 
40 million varies substantially according to the distribution of income.
 

The Its. 2400 million is roughly equivalent to a five percent addition to 

foodgrain production in India at the price levels of the late 196 0's. 

,Inone case, consistent with many of the new high-yielding foodgrain
 

varieties, we assume 10 percent of the Rs. 2400 is expended by the laboring
 

classes (the lower three deciles in expenditure patterns) and 90 percent is
 

expended by the owner-cultivator class (the sixth, seventh and eighth deciles).
 



TABLE 3. Distribution of Rupees 2400 MIllion Expenditure Assuming Two Different Distributions of Income.-


Items 


1. Food grains ­

2. Milk & milk products 

3. Meat, eggs & iish 

4. Tobacco 

5. Vanaspati 

6. Other edible oils 

7. Sweeteners 

8. Otner foou 

9. Cotton textiles 


10. Woolen textiles 

11. Other textiles .
 

12. Footwear 

13."Conveyance 

14. Consumer services 

15. Education 

16. Fuel & light 

17. House ren . 
18. Durables & semi-durables 

19. Miscellaneous 


TOTAL 


10% of expenditure by land-
less labor.nd 90% by owner-
cultivator / -

Laborers Cultivators Total 
expendi- expendi- expendi-

ture ture ture 
(million (million (million
rupees) rupees) rupees) 

,01 324 425 

24 281 305 

8 65 72 

2 43 45 

2 43 45 

12 64 77 

-12 86 98 

12 L94 206 

22 L51 173 


22 22 

22 22 


- 22 22 

!2 43 46 

5 65 70 

2 65 67 

17L [30 146 


- 43- 43 " 
2 43 46 


17 t54 470 


240 2160 2400 


80% of expenditure by landless
 
laborers an 20% by owner­
cultivator a
 

Laborers Cultivators Total
 
expendi- expendi- expendi­

ture ture ture
 
(million (million (million

rupees) rupees) rupees)
 

806 72 878
 
192 62 254
 
58 14 72
 
19 10 29
 
19 10 29
 
96 14 110:
 
96 19 115
 
96 43 139
 

173 34 206
 
- 5 5
 
- 5'' 5
 
-5 5
 
19 -10 29.
 
39 14 53
 
19 -14 '34
 
135 29 163
 

- 10 10
 
19 .9 29
 

134 101- 235"
 

1920 . 480 400
 

a/ . -
Landless laborers defined as the lowest three expenditure deciles.and owner-cultivatOr as the -sixth,
 

seventh and eighth expenditure deciles.
 

Source : Mel or and: Lel4 o .cib. .Teble V, p. 45. 
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As an alternative, tie assume that 80 percent of the 4ncome is expended by 

the laboring classes and 20 percent by the owner-cultivator class.' The latter 

is analagous to the probable division of expenditure in the icase of traditional 

labor intensive increases in production. 

In the first case, vhile all the income is assumed to be derived from 

increased foodgrain production, only 13 percent of the added "expenditure" 

is allocated to food grains and hence is not sold out of the foodgrains sector. 

In the second case, 37 percent is allocated to foodgrains. Presumably in both 

cases.all the food grains produced will be consumed. The first involves much 

more complex production and trading relations, 

The increment in demand for nonfoodgrain agricultural commodities has a 

somewhat different composition depending on the distribution of income. The
 

increment in demand for milk and milk products is about 20 percent greater 

in the distribution that favors the upper:'income groups than that which favors 

the low.ier income groups. The increment in demand for "other" foods, uhich 

includes fruits and vegetables, is 50 percent greater in the distribution 

toward the landowning classes than for that' to ard the laboring classes. In 

contrast, in the distribution toward the laboring classes, the demand is
 

relatively larger for other edible oils and sweeteners. 

Striking differences occur in demand for nonagricultural comodities. 

While the increment in demand for cotton textiles actually is 15 percent less 

in the distribution tcward the rich as compared to the distribution toward 

the poor, the increment in demand for woolen and "other" textiles is more 

than four times larger in the "rich" case compared to the "poor." The incre­

ment in demand for miscellaneous goods, largely consumer nondurables is nevl 

twice: as great in the "rich" case as ccqpared to the "poor." 



rhese are of course the consumpion.attern s' hat 'wouldi occur .ifthe 

underlying demand functions id not change and if adequate .planning .all .ed 

.the desired quantities to be produced and suppliedwithoutr change in relativ, 

prices." 'Effective and 'appropriate.policy needs to be based on knowledge of 

these potentials for changes in exenditure pattern and.of".the institutional: 

and other policiesneeded to facilitate or inhibit'particular chanzes. 

Simulationof Demand Effects of Increased lural Income 

The complex relationships delineated by the analysis 'of tincome distribu­

tion'and employment effects are examined in the context of a simulation model . 

to explore the equililrium pbsitions, between supply of 'ages goods from agri-, 

culture, the :increase in employment, the. growth in income" and demand for 

va ious commodities :,and" the. employment' so generated. The initial-purpose 

of the model is to checl consistency beti.een production of' foodgrains, employ­

ment and demand' fori.foodgrains'and to examine' tho division of direct and 

indirect empl mient effects between sectors, with emphasis on the potential 

for.employment expansion in the nonfoodgrain agriculture sector,. The simu­

lation, model is based on the mathematical model stated in Occasional Paper 

o'11.03 and is presented in two forthcoming Occasional Papers-dealing ith 

the technical nature of the model and the findings.. The analysis:confirme 

the ,ritical': role of increased food production to provide .the vages goods .to 

support :increased employment- the .potential' for agriculture itself to pro­

vide a substantial portion of that increase in employment. and. the 4tent to 

which the increase in employment in agriculture is dependent' on increased 

consumer expenditures which, il thbdelves st ulate considerable growth 

in the nonagricultural sectors. as 'vell. 

,The simulation model raises the question, .ith a given rate of growth 

of foodgrain production, what rate of growth in employment can be sustaine 



and what will be the division among production sectors of that employment :, 

increase. That determination requires knowledge of the relationship beteer 

per capita consumption of foodgrains by the laboring classes and the level of 

their incomes -- as income rises, per capita consumption rises and a given 

increment of foodgrain production vill support a lesser increment of employ­

ment than previously. It is also necessary to knowi the characteristics of 

bhe technology for increasing foodgrain production and the labor productivity
 

in the other sectors. The former determines the labor used directly in food­

grains production, as well as the distribution of income among income classes,
 

thereby determining the potential direct increase in employment. 

The model,,as currently formulated, concentrates on the foodgrain and 

nonfoodgrains agricultural sectors and calculates nonagricultural employment 

as a residual. Using base line data closely related to India, assumption of 

a technology system heavily influenced by the new high-yielding crop varieties 

applied at a rate to provide groi-th of foodgrains production of approximately 

3.9 percent per year and the consumption relatiouahips shon in Table 2, vie 

-find that total employment grows at a rate slightly higher than four percent 

per year (see forthcoming Occasional Paper). With a labor force growth rate 

of two and a half percent, such a rate of grc.th employment would allow 

absorption of all labor :Jorce growth plus an additional equivalent of 30 per­

cent of the base period active labor force in a period of 12 years. Although 

the supply of labor in low income countries is highly elastic it still seems 

licely that that order f employment growth would result in rising real wage 

rates in addition to in,2reasing average employment per person and per family. 

With the given technical assumptions the rate of growth of employment in 

foodgrains production is about three percent per year; and, inthe'initial 

years, 22 percent of the added employment is in that sector, despite the
 



relatively low employment content of the new agiicultural technology.l' The 

r"3ing incomes stimulate a rapid growth in demand of employment in that sector 

of initially 5.7 percent, increasing gradually to 6.1 percent ;per year, absorb-

Thus, the two agri­ing approximately 22 percent of the added employment. 


cultural sectors initially absorb about 4i4 percent of the added eployment,
 

about equally divided betueen foodgrains and the rest of agriculture -- the 

first determined by technology and the second by the indirect effects of 

increased consumer income and expenditure.
 

The residual employment allows a four percent rate of growth of employ­

ment lin the nonagricultural sector. That is .a -rate slower:-than :that actually 

achieved within the Indian Third P.an period,.'. But in this,case, employment 

growth in agriculture is faster and there is consistency with: the foodgrain 

supply. The rate of output growth in the nonagricultural sector would depend 

on the rate of investment in that sector, and the consequent increase in labor
 

productivity. It would perhaps be.reasonable to expect output to rise at a
 

rate of eight percent per year if employment were rising at four percent.
 

All these gro th rates seem feasible with reinvestment of the bulk of returns
 

to capital or industrial profits at a rate of return on capital of eight per­

cent or higher. Hence, ,in this context, it seems unlikely that capital would 

be limiting to employment growth -- assuming no excessive leakage into public 

sector consumption and a potential to trade for capital intensive products 

These rates would provide an overall rate of growth of output of about 5.4 

percent per yer- -- " - -- -" ........ 

per year.-3 

VThe overall grm.th rate is a welghted average of the three sectoral growth:, 
rates and the per capita rate is a.djusted by subtracting the population growth 
rate. 



!he rate of gr h.of per -capita laborinr c.ass incomes and expenditure­

is a -,fnction of the employmenti owih rate minus the labor force gro.rbh rate. 

until "Alul employment" is reached -- or in this case About 1.5 ercent per 

year. Thus, income of other classes are grcwing significantly faster than 

laborers': incomes. However, that is a vast improvement for the laboring class 

over the capital intensive pattern of growth, which has historically given 

them no increase in per capita real income. Also, the extent to vhich expen­

diture patterns among income classes diverge depends on the extent to which
 

increased incomes of the nonlaboring classes are reinvested. Among the
 

peasant farming and small business classes such reinvestment is likely to be
 

high in the growth climate portrayed.
 

The growth system is shown to be quite sensitive to change in the rate
 

of growth 
of foodgrains production. Thus, a decline of the agricultural pro­

duction growth rate to 3.3 percent, other assumptions approximately the same, 

reduces the rate of growth of employment to about 3.4 percent per year, with 

about 30 percent of the increase in employment in the foodgrains sector itself. 

Production of nonfoodgrains agricultural coimodities grwos at a rate of about 

four percent per year., The rate of growth of per capita income of the labor­

inu ;classes reduces to one percent per 7ear. 

trikingly, if the technology of foodgrains production swings more
 

heavily away from traditional techniques so that a slightly higher than four
 

percent,rate of growth of foodgrains. output is achieved but with the bulk of 

the' grow.h from modern, high-yielding variety technology, then the overall 

irate of grdoth of employment is of course the same, but 30 percent of this 

is initially in the foodgrains agricultural sector' and, ,the•rate of grorth 

of nonagricultural employment is initially 6.2 percent, declining gradually 

to If.1percent per year. 



Thus we see clearly that consistency bet'ueen groi.bh rates of foo0g-ain 

-production, emplo3ment and capital supplies and requirements are quite inter­

dependent and sensitive to each other at approximately current levels of pro­

duction. A cohesive progrem of expanding the various sectors of the ieconomy, 

is needed and becaiue of the varying nature of the sectors, call for differ' 

ent supportive efforts in those various sectors. 

Employment Implications of Increased Rural Expenditure
 

Change in the level and distribution of income and expenditure has a. 

)otential to increase the labor intensity of production processes. Itimay dc 

so by increasing the relative importance of goods and services produced by 

Labor, intensive processes, that is by changing the structure':of industrial 

roduction as well as by contributing to an environment condusive to grouth 

)f small scale industry of a generally labor intensive nature. Rapid growth 

Ln agricultural production through technical change places heavy demands 'on 

)"nation's capital resources both directly in the large capital requirements 

f technical change itself and indirectly by rreieasiPg the 'wages goods icon­
straint on emplo nt and thereby th capita fo reating many 

note Jobs. 

The research .xplores the cahtital problem as it, interactswlth technical 

ahange in agriculture from three points of view. First, secondary data .ere 

&nalyzedto test whether variation in income distribution' and hence patterns 
,fconsumption affected labor intensity. 
Second, the characteristics and 

needs of small scale industry were studied. Third, a general exploration of, 

capital intensity of industry was undertaken to ascertain if changes in 

stiu6C''e related to broad strategies of growth do indeed-have a substantial 

efflt on employment. 



Even though the secondazr data, available for this purpose were meager. 

and difficult to interpret, two reassuring points are apparent from coipara­
tive data on capital-labor ratios. 
First, the capital-labor ratios are rel­
atively low in the consumer goods industries experiencing the largest increase 
in demand. from increased rural incomes associated with technical change ina 
peasant agriculture (Table. 4)i Thus, food processing, textiles, footwear and 
furniture manufacture are amongst the least capital intensive industries 
(Table l&).: 

Second, while there is considerable variation within these industries, 
important industries with high capital-labor ratios are primarily those cater­
ing to demand from urban consumers (Table 5). For example, the capital-labor 
ratio for milk and milk processing is high and camparable to that of the 
chemichl industry. Similarly, the ratio for the cigarette industry is some­
what lower than for milk and milk products but much higher than that for 
several other major consumer goods industries and greatly higher than that for
 
traditional forms of tobacco products. 
Under small towm and rural conditions
 
these products or their close substitutes are 
consumed in a form requiring 
much less capital.intensity in their production. This point is made dramati­
cally in Nighingale s illustration of potential for reducing capital intensity 
through" small-scale operations in providing milk marketing and processing 
services: (see 0ccasional Paper No. 17). 
 Thus, the structure of demand may 
influence the choice if.techniques as well as influencing the scale of produc­
tion of many of these consumer goods. Through both of these factors, the 
structure-of demand associated with rising rural incomes may encourage a
more
 
decentralized and labor-using pattern of industrialization. That pattern may, 
however, require considerable facilitative action iith respect to the rural 

infrastructure. 



Table '4. Capital-Labor FRtls aid Value Added, by Industrial Sector, India, 1960-1964 

Productive 
Industr=. capital per.... emp~loyee 


- "(Rupees) 


Tobacco Mfrs. 
 3,856

Wt.. of Footwear, Other Wearing. Apparel & 1"-Up

Textile Goods "-4,182 


Textile M,1frs. 

Mfr. of Leather & Fur Products Except Footwear &,


other Wearing Apparel 
 6,011

Mfr. of Wood & Cork; Mfr. of Furniture & Fixtures 6,095"

Miscellaneous Mfg. Industries 
 6,823

Food Mfg. Industries,Ekcept Beverage Industries 8,077

Mfr. of Transport Equipment 8,551 

Mfr. of Nonmetallic Mineral Products Except Products
 

of Petroleum & Coal 
 9,054 
Yf-r_. of Metal Products except Machinery & Transport-


Equipment 
 9,185
rMfr. of Paper & Paper Products; Printing, Pls 9,18 
& Allied Industries 11,308

1r. of Machinery except Electrial Machinery. 11,453 
Mfr. of Rubber Products 13,076

I.Ifr. of Elec. Mach., Apparatus, Appliances & Supplies 13.,921 

Beverage Industries 
 15,578

!fr. of Chemicals & Chemical Products 
 26,436

Basic Metal Industries 
 35,035

Electricity, Gas & Steam 
 52,171

14r. of Products of Petroleum & Coal 126,056 


Total 


Source: Government of India, Annul Suvey of Industriess Vol. 1, 1964. 

Plant mach. 

& tools per
employee 


(Rupees) 

399 


774 

2,877
2,219 

947 

1,648 
2,599 

3,029 

2,949 


4,053 


3,o48 


6,181
,685 


4,643 

4,399 
5,487 


11,123 

22,109 

383882 

57,793 


Percent of'
 
total value added
1960 1964
 

2.0 1.3
 

0.1 
31.8 .0 

r
 

0.3 0.2
 
0.8 0.7 
1.1 1.2
 

12.0 8.1 
10.2 9.7
 

414 3-7
 
-


21 293
 
Ire 

14.4. 4.1
3.2 .3 

2.6 1.9 
3.3 4.a 
0.3 0.1
 
8.3. 8.4
 
8.7 2.8
 
2.6 8.2
 
1.8 1 .3 

100.0 100.0
 



TABLE 5',. Capital-Labor .Ratios and Value Added for Various Consumer Goods 
Industries,. India, 1960-1964.
 

Productive Plant mach. % of all industrial
 
capital per & tools per value added
 
employee employee 1960 1964
 

Milk Foods.&'Malt.Foods 26,446 12,949 0.1 0.1
 

Other Foods
 
Processed Fish & Seafood 6,498 .4,249 -

Processed Fruits &
 
Vegetables 59871 1,678 
 0.1
 

Tobacco 
Biri 816 .33 0.2 0.0 
Cigarette 17,798 2,056, 1.2 1.2 
Snuff 10,754 1,267 - -
Jerda 3,658 476 0.1 -

Other Tobacco- 19653 135 (not comparable)
 

Edible Oils 79635 2,380 0.6 0.4
 

Other Oils
 
Vanaspati. 14,010 4,299 0.9 0.4
 

Sweeteners 
Sugar 12,107 6,113 4.4 3.0 
Gur 1,961 976 - -

Cotton Textiles 4,843 2,382 23.7 17.7
 

Other Textiles
 
Wool 9,259 2,729 0.7 0.8
 
Art Silk 11,427 5,274 1.3 2.2
 

Footwear 4,821 610 - 0.1 

Source: Government of-.India, Annual Surveyof'Industries. Voi. l. 1964.
 



2. 

Tables 4 and 5 also present data for proportion of value added in manu 

facturing contributed by each of the industry categories for India in 1960 

and 1964. In this period the industries which would experience sharp increase 

in demand from increased rural incomes, actually experienced a relative declin 

in importance. Particularly, large relative: declines occurred in the low 

capital-labor ratio agricultural processing and textile industries. As a 

consequence average capital-labor ratios increased markedly and the employment 

content of growth decreased. Thus, for India, the effect of change in indus­

trial structure alone was sufficient to increase the average capital-labor 

ratio by 20 percent from 1957 to 1964, and by an additional 22 percent from 

1960 to 1964 (data from Annual Survey of Industry). The change in average 

capital-labor ratio was calculated by assuming the capital-labor ratio for 

each industry constant at its 1964 level and then weighting that ratio by 

the proportion of value added contributed by each industry for each of the 

years measured. Thus change in the ratio by this calculation is entirely 

due to change in the proportion of value added by each industry. Major 

increases in rural incomes through increased output of new foodgrain varie­

ties may reverse this tendency and change the structure of demand and output 

growth toward more labor intensive industries. 

More, intenoive analysis of change in industrial structure in India 

confirmed.that the employment content of past industrial growth has been 

strongly skewed towards large scale capital intensive .industry; that this was 

'the result of the strategy of growth; and, that the tend could be reverse 

in complement. with a rural development strategy which raises incomes through 

efficiency increasing technologicalchange in agricultural: nroduction (see 

forthcoing ,Occasional 'Paper, by U." Dabholkar) 
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Because of the ;interreation of food production with demand for foodnd 

employment it-is crucial; to the agricultural strategy that substanilemo 

merxb growth .occur in other sectors of the economy. 

Small. scale industry represents an important potential source of employ­

ment growth which itself may be located more readily in rural areas experienc­

ig ,rapid increase in inccmes and demand.consumer The analysis of small 

scale industry confirmed its potential for labor intensive operation and: 

showed a heavy dependence on capital intensive large scale industry for inputs. 

It is this latter which, on the one hand, limits the employment potential for 

smallscale industry in the autarchic growth strategies of the formal type, 

with consequent loss of opportunities for rural industries as well as employ­

ment growth, but which, on the other hand, argues for increased foreign 

trade as a means of importing capital intensive intermediate products to
 
facilitate growth of small scale industries and for exports of labor inten­

sive products in payment. Thus, we document a further interdependence .between
 

policies for agricultural employment, industry and trade (see Occasional Paper 

No. 74 by Mellor and Lele). 

In summary, the research shows the need for major change in strategy of 
growth if 'employment is to increase more rapidly and how technical change 

in agriculture can play a key role in that change, not only by providing 

wages goods and direct increases in employment, but also through changes in 
demand structure which foster a decrease in capital intensity a major portion 

of which is due to growth in labor intensive products in agriculture for 

which demand increases rapidly with rising incomes. From this follow a 

series of policy needs and recommendations. 
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2. Policies for Employment Oriented Growt ±/
 

The growth relationships of a rural and employment oriented growth
 

strategy suggest a wide range of policy issues and actions upon which the
 

research has shed light of varying intensity. Ten such issues are treated
 

below. The treatment is in each case brief, 'adpulls the essence from a 

larger treatment in the cited Occasional Papers. 

a. Priorities and Sequencing for Agricultural Production Increase 

Increased production of basic food commodities was established in the 

theoretical analysis as essential to a high erployment policy for the simple 

reason that low income consumers spend the bulk of increments to their income 

on basic caloric sources such as grain. 

Similarly, technological change of yield increasirg types was established 

as crucial not only as a means of increasing production, but unlike higher 

prices, as a means of providing a net increase in national income which 

stimulates growth in other sectors of the economy, with consequent profound
 

implications to employment policy. Thus pursuit of the "green revolution," 

much critical literature to the contrary, is for most countries a necessary 

condition to increased employment and welfare of the poor. Thus the pro­

duction policies of agricultural research, education, input supply, etc. 

are the first policies for an employment oriented pattern of growth. The 

potentials inherent in the green revolution, however, do not flow automati­

cally. They must be supported with complementary policies. 

Judiciously selected mechanization may be necessary to both the increase 

in agricultural production as well as to direct increases in employment. This 

W-Much of the research on this contract was designed to provide the basis for 
an employment oriented strategy of growth tnd to indicate the broad policy
requisites of such a strategy. However, because the approach to the broader
 
problem has been through selected micro studies, it has been possible through
additional analysis of those data to shed light on a number of policy issues 
of current importance, particularly in the context of dynal rural development. 



is because labor bottlenecks at certain seasons may prevent acceptance .of !
 

new crop varieties or cropping patterns 'which would not only infTease produc-, 

tion and income, supporting employment in other sectors of the econoqr, but 

which would directly increase employment at other seasons as well. 
(For a
 

full discussion and programming examples see Occasional Paper No. 71 by Don­

ovan). Of course the full distributional implications of such mechanization
 

also depends on the underlying structure with respect to such matters as land
 

tenure and power. Thus, mechanization policy is particularly complex, re­

juiring knowledge of labor supply and its seasonality as well as technical
 

requirements for crops. 
In the long run considerably more research is needed
 

to facilitate sound policy. 
In the short run, the complexity of the situa­
tion may require emphasis on the market mechanism and prices to regulate the
 

growth of mechanization.
 

Increased production of nonfoodgrain agricultural commodities such as
 

vegetab"les and livestock products becomes an early priority in an employment
 

oriented strategy. 
This is because they are labor intensive in their pro­

duction, providing a 
major potential for increased employment as incomes
 

rise and a high proportion of increments to income are spent on these com­

modities (see Occasional Paper No.- 50). In simulation analysis of high
 

employment growth patterns, approximately half the increase in agricultural
 

employment occurred in this sector. 
Several important policy implications
 

follow. 
Realization of the potential in the nonfoodgrains agricultural
 

•sector requires growth in consumer expenditures, as it is a demand led
 

growth, dominated by commodities with elastic demand patterns. 
That same
 

characteristic implies grcwth in demand for nnagricultural commodities as
 

well, providing a joint stimulus to several sectors of the economy. 
Because.
 

of~~~~~~~~~enn aueo'i'~u 1+i~ qhprice will _shift consumption tc 
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other commodities, thereby losing the employment potential of this sector. 

Thus, it is impo-rtant that agricultural policy remove the production and 

marketing bottlenecks in these sectors. Since breakthroughs in the basic
 

food commodities may occur rapidly, a forward looking rural development 

strategy will give early attention to livestock and vegetable production and 

marketing problems. Further, in a rural oriented strategy much' of the growth 

in demand for such commodities will be in the rural areas themselves, with 

further implications to marketing institutions and policy 

b. Fostering the Small Farmer 

mproving the conditions of the small farmer is important in its own 

welfare context and in order to prevent his falling into the even poorer 

landless labor class. The small farmer problem interacts closely with both 

technical change in agriculture and with various aspects of employment policy. 

For these reasons this research gave substantial attention to small farmer
 

prcblems (this work is reported in Occasional Papers Nos. 47, 53, 57, 61, 

64. and 68). 

Increasing participation of the small farmer in growth requires two 

major thrusts. First, facilitating his application of high yielding tech­

nology; and second, fostering production of labor intensive commodities. The
 

first requires recognition of the special problems of the small farmer and 

consequent micro policy and the second additionally requires an adequate
 

macro policy environment.
 

The small farmer faces problems of access to capital necessary to appli-,, 

cation of high yielding technology; but, even more important, he faces 

serious problems of risk and uncertainty aversion which make him reluctant 

to borrow or to innovate even when other conditions are favorable (see detailed 



the small farmer.in Oceasioa3anaiysls of risk anduncertaintyvis-a-vis 

Paper 11o. 68 by Schluter). Thus, sall farmers are conotantly'forced to 

choose lower income but more stable crop combinations and technologies. The
 

policy implications are several: orientation of research to reduce risk and
 

uncertainty; providing small farmers access to credit on terms which reduce
 

risk and,uncertainty; development and provision of income stabilization schemes
 

The important point for policy is that simply providing access to credit may 

not be a sufficient condition for widespread small,farmer participation in
 

income increasing technology. In addition, the small farmer may lack access
 

to critical inputs such as fertilizer due to their general scarcity and con­

sequent control of distribution by larger farmers. The solution to this
 

problem lies primarily with eliminating scarcity of such critical inputs.
 

The small farmer earns his income more from the labor of his family .than 

from his small piece of land -- he is thus a cross between a landless laborer 

and a landlord, but weighted towards the laborer. It is for this reason that 

the labor intensity of farming is so important to the small farmer and it is 

here that important interactions occur with other elements of development
 

strategy. The farm enterprises which offer the greatest opportunity for 

increased labor intensity -- livestock products such as milk, vegetables and 

some types of fruits, have highly elastic demand. Unless consumer expendi-.
 

ture-generally is rising there will not be'a favorable demand and price 

context for major increases in production of such commodities. Thus, in our
 

'iSmulation model we show a substantial proportion of increased employment in
 

agriculture generally and livestock production and vegetables particularly.
 

However, expanding consumer expenditure for demand elastic agricultural com­

modities will be accompanied by commensurately large, or larger, increase in.
 

demand for nonagricultural consumer goods, which also have elastic demand,
 



and'which also have a potential for sub stanti 'labor absorptive 'ocapacity. 

-Thus, we see a crucial set of interactions. Large increases in productivity
 

in foodgrains production are required to provide both the most basic wages
 

goods to back increased employment and a portion of the increased Income to
 

purchase nonfoodgrain agricultural comodities, while growth must also occur".
 

in the nonagricultural sectors to reinforce the demand growth and to provide
 

complementary consumer goods. Thus, much can be done to increase employment
 

in agriculture and particularly employment and incomes of small farmers ,- but
 

only in the context of a set of major developments in other sectors of'the
 

econoiy.
 

In the context of a general strategy for economic growth ravorable to 

nonfood~rains agricultural production it is necessary to give attention to the 

same factors requisite to spread of new technology to small farmers -. " reduc­

bion of risk and uncertainty and provision of capital. Labor intensiva 

activities'-are normally intensive in requirements of working capital and the 

risk and uncertainty from weather and pest.effects on yields and price in­

stabi may be especially. high. Xt is, for these reasons that small fairs 

tend to avoid the labor intensive enterprist combinations which on the surface 

seem best suited to-them' (see Schluter, No. 68). The policy needs are sev#-1 

First, :a research emphasis to reduce ;yield uncertainty of labor intensive 

enterprises through greater pest resistance and control and tolerance to
 

weather fluctuations, Second, improved credit facilities to meet the high
 

risk conditions of such enterprises. Third, improved marketing and process­

ing facilities to reduce price fluctuations and risks.
 

c. Fostering Small Scale Industry
 

Expansion of smal. scale industry offers potentials closely related tc 

those in nonfoodgrains agriculture and can be seen as highly complementary 
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to employjment oretdplce o giutr.Rising income in,rura areas 

may. itself create a favorable demand environent as well as a source of sav­

ings and investment (for a fuller treatment of small scale industries, see 

Occasional Papers Nos. 56 and 65). Concurrently, small scale industry ma 

tap sources of savings not otherwise available for industrial expansion. 0" 

investigation showed the following policy related characteristics of small 

scale industry: (1) they tend to be labor intensive; (2) they have large 

working capital requirements relative to their fixed capital requirements 

(while leanding systems tend to be more oriented to prcoyiding loans on security 

of fixed capital); (3) they use large quantities of raw materials relative to 

fixed capital, requiring finance and making them vulnerable to price fluctua­

tions in raw material markets, the latter, in turn, placing emphasis on 

trading acumen and favoring the trader as entrepreneur in small scale indt-itry; 

(i&) the raw materials required such as steel, plastics and fibres may be 

capital intensive, requiring imports if the labor intensive advantages of 

small scale industry is not to be substantially lost. 

Thus, growth of small stale industry complements vigorous agricultural 

development policy by providing employment and hence increased incomes and 

demand for food and other agricultural commodities and by providing demand 

for food and other agricultural commodities and by providing a potential 

investment outlet. It requires supporting policy of improved infrastructure 

for better working markets, imports of capital intensive raw materials and 

intermediate products, ready supply of working capital, and rising consumer 

income. From this it is clear why small scale industry has fared badly in 

capital intensive stratemv of rowth. 
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a. The Potentials and Role of Integrated Rural Development 

Integrated rural development becomes a desirable and feasible proposition
 

in the context of income increasing technological change in basic agriculture
 

and the market towm concept as a development unit then becomes an important
 

conceptual approach. It is through such a set of integrated developments
 

that major increases in rural employment may occur. However, these changes
 

hinge very much on the initial technological breakthroughs in basic food
 

production -- the 'green revolution.' It is the increased incomes from the
 

initial technological breakthrough which provide increased demand for trans­

port, for increased agricultural output, for producer goods such as fertilizrr
 

and for consumer goods; for electrification for both production and consump­

tion purposes; as well as other elements of rural infrastructure. Increased
 

rural incomes and demand, greater potential for rural investment and improved
 

rural infrastructure then create an environment favorable for small scale
 

industry which, in turn, fosters employment and resources to help pay for
 

rural infrasturcture. Therefore, we see agricultural production, consumption
 

and rural industry providing a basis to support rural infrastructure which 

no one.factor alone could support. The implications of this set of relation­

ships to total development strategy are pr6foufid. Given the massive initial
 

size of the:rural sector, idespread success in integrated rural development 

ill require a high proportion of the economy's physical and financial
 

resources. Thus, a major reorientation of development strategy is required
 

for the total approach to succeed; success is not likely with a partial
 

commitment to an employment oriented strategy.
 

The basic policy needs are a commitment to technological change in agri-. 

culture as the engine of growth; to investment in rural infrastructure, 
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including roads and electrification, on a massive scale;- and to fosterirx 

small .scale rural industry, as indicated'above, 

e *The Sole of Rural Public Works 

The foregoing analysis facilitates placing the role of rural public works 

in perspective. It can be seen that.without major ancillary efforts at rural 

development, public works programs cannot fulfill a function of providing a 

major source of employment and real income for the low income laboring classes. 

With. vigorous rural development, rural public works will be needed for pro­

ductive purposes and generally need fill no more than a residual role in 

providing employment. (For a full discussion of rural,public works thein 

larger context of rural development, see Occasional Papers Nos. 60 and 71 

'byDonovan.) 

Rural public works programs may provide a major source of employment in 

pilot project areas without affecting aggregate demand for food significantly. 

'But, if a public works program is national in character and affects a major. 

tportion of the laboring class and the employment problem, then it necessarily 

has a, substantial impact on the demand for food and for grain in particular. 

It, is the high marginal propensity of poor people to consume food that creates 

this relationship and makes vigorous growth in food supplies a necessary'
 

condition of a vigorous employment program. Bat, that very growth in food 

outpnt, increases employment directly, and provides income flows which in­

directly increase employment and through this set of processes creates an 

effective demand for increased rural infrastructure. In this context, rura 

public works are properly viewed first in their productive capacity of pro­

viding the infrastructure of rural development and secondarily as dealing 

with a small scale, hard! core problem ,of unemployment and poverty within a 

generally expansionary eployment. context, It is .the necessariy. supplemental 



role 	of rural public works which has been missed in much of current policy 

discussion.
 

f. 	Regional Development Problems and Prospects
 

Regional development in a rural oriented growth pattern, remains the most 

intractable problem of employment and growth. A reion6which is unable to 

apply new agricultural technology and to experience .vigorous.rural growth 

suffers a dual disadvantage in mitigating problems of employment and poverty. 

First, agriculture itself does not serve as a major direct and indirect source 

of expanded employment; second, the area itself can provide neither the re-' 

sources nor the effective demand for the infrastructure created by rural,, 

public works. Conversely, such infrastructure is in heavy demand and can be 

paid for in an advancing area. Thus rural oriented growth is likely ,to 

establish and greatly widen regional income disparities. 

The dilemma arises as to whether investment is better placed initially 

in the areas with production potential, relying on growthtin demand for labor 

:in such areas to provide employment for the lagging area through migration
 

or 'to eventually provide large funds for infusion into the lagging area. Our
 

programming analyses sugpst substantial potential for increased employment
 

by concentration of investment in more responsive areas and using labor migra­

tion to break labor bottlenecks and to relieve poverty in the backward areas
 

(see Occasional Paper No. (1 by Donovan), The dilemira of the social welfare 

implication of such regional disparities remains, 

8. 	 Agricultural Price Policy 

Agricultural price policy becomes, in the strategy set forth, a relative 

pavsive tool of policy, consistent with the intensive analysis of our previous) 

AD -researchproject on, "Agricultural Prices in Economic Development: Theoir 

and 	51).Role, Function and Operation" (see Occasional Papers Nos. 39 
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Relative, agricultural, prices play a major role in indicating the balance 

between employment policy-and,,food production. policy. Rising relative agri-, 

cultural prices indicate that' employment and real incomes of the low income 

people with elastic demand is increasing faster than food production and that 

failure to accelerate food production growth will require slowing of employ­

*nt 	 growth. Conversely, declining relative food prices suggest potential for 

accelerating employment growth and an indication that the pressure of direct 

and indirect stimulation of employment may require a facilitative public policy. 

Attempts to control prices without dealing wih the underlying supply and 

demand relationships ire likely to create lost opportunities for increasing 

long 	run employment. 

Rising relative prices of potentially employment intensive commodities, 

euch 	as livestock products and vegetables, indicate that production or market­

ing 	constraints are inhibiting growth and provision of employment. 

Special price problems arise with respect to the small farmer. His par­

to shieldticular vulnerability to risk and uncertainty argue for programs 

However, it must be renimbered thathim 	from fluctuations in output prices. 


for Ithe small farmer with a major element of subsistence production, stabil­

ization of prices tends to destabilize income (see Occasional Paper No. 6). 

the smallFor the income elastic commodities such as livestock and vegetables, 

as large or a larger proportion of production than thefarmer may well sell 

large farmer, but stabilization of prices of perishable commodities may be 

except through programs of improved marketing, includ"exceedingly expensive 

ing storage and transportation. 

Thus, the farmer's and politician's emphasis on prices iswell considered 

given itheir major direct effect on income and incentives. But sound policies 

Vill 	focus on those price, effects as important indicators of underlying, 
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'are to be met. 

Public policy may inadvertently sdd. to price distortions hich interfere 

witb ijocial objectives. Subsidies for labor savin4 mechanization, for example, 

not :lnly encourage uneconomic mechanization but may divert attention and 

allockt~e resources away from the types of mechanization which break employment 

bottlenecks and increase total employment. Similarly, attempts to reduce
 

farm prices are likely to result in distortion of production patterns towards 

unaffected products or to distortion of markcting channels in less efficient
 

directions. These problems are of consequence and must be analyzed.
 

-problms hich must:' receive attention if,objectives of I rowh anM 

h. Land Reform and Multiplier Effects
 

Land reform and a relatively even size distribution of land ownership 

is crucial to obtaining the favorable indirect, linkage effects of techno­

logical change in agriculture upon employment growth. Although this research 

did not deal directly with the land reform question, the favorable relation­

ships discovered occurred in situations of relatively broa&ly diffused land
 

ownership patterns (see Occasional Paper No. 54). It seems likely that where
 

land ownership is highly concentrated the consumption patterns of the land
 

owners would tend towards high import content and high capital intensity.
 

Thus, the linkage or multiplier effects emanating from the new agricultural
 

technologies would not stimulate employment growth, nor consequently, growth
 

in demand for the increased agricultural production. The consequence is
 

likely to be programs of subsidized storage or export, or price declines
 

which may remove incentives for increased production. Preferable for both
 

growth and income distribution would be change in consumption patterns'by
 

redistribution of land or, through taxes, the income from land,
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These brief conents on land tenure add not only an additional dimension 

to considerations of land tenure but serve to emphasize a key feature of g;owh 

processes related to agriculture -- the role of income distribution, the pat­

terns of consumption expenditure and eonsequent employment intensity on the 

structure of growth. 

t. Social Welfare Programs in Perspective 

Social welfare programs, including health and nutrition, are unlikely to 

be successful except in a context of vigorous growth of the agricultural 

sector and in that context, offer considerable scope as ancillary programs. 

The reasons for this lie with the nature of health deficiencies and the pat­

terns of income distribution of the poor. 

It is becoming increasingly clear that the poor in low income countries 

suffer a lack of basic calorie sources, and that they spend a high proportion 

of increments to income on these basic calorie sources (see Occasional Papers 

Nos. 48 and 50). The first requisites of improved diet and health are in­

creased agricultural production and increased income of the poor. If these
 

requisites are met by aggressive rural development, then the food supplies 

become available as does the potential for employment to increase incomes of 

the poor. Further, the environment becomes improved for rural infrastructure 

of transport and electrification, which further improves the conditions for 

building and staffing institutions for supplementary programs of education 

and direct delivery to target groups of special vulnerability to health 

and nutrition problems. 

. Rural Education 

Rural education, as is true for health and nutrition, has greater poten­

tials for success in a context of vigorous rural development. The children 

of the rural poor tend not to attend school in the context of a stagnant 
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,rural economy. Under such conditions the returns to education are low (see 

Occasional Paper No. 69 by Shortlidge). Vigorous rural development provides 

growth in rural employment opportunities for low levels of education (see, 

Occasional Paper No. 67 by Shortlidge). These opportunities arise not only. 

in firms servicing the production aspects of agriculture but also in firms' 

and sales ot lets for the higher quality consumer goods demanded from the 

higher incomes. Thus investment in rural education may attract lower income 

participants in a context of expanding employment opportunities and not in 

a-stagnant rural and employment growth situation 
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Researcher': Uttem DFLhn1-p,-

Period coered by report: January 1, 1973.. June 3 .... 

1.. Subjectof Research 

Aspeets of industrialisation and le.bow. absorption in industry in
!ndia.' The research investigation has three aspects, namely, economic,

quantitative and methodological and has tw, major objectives: 

A. Performing comprehensive economic analyses of the evolving pat­
tern of industrialisation and industrial employment in India since the 
onset of central economic pnlanang in tha,t cortry in 1951. 

3. development of a new analytical. aproach, supplemented by empir­ical evidence from Indian industries, that may be a useful tool in the
formulation of an industrial poLicy That is designed to generate large

scale additional employment over the planning pericd. 

2. P aressMde 

(i) Collention and syjstematization of raw data on capital, employ­
ment, output, prices and costs for industris ezbrai.ng the entire organ­
ised Indian industrial sector for important years since 1951. 

(ii) Economic statistical and econoirutic studies of the behaviour
of key economic variables "Lke capital, employment, output, prices and
 
costs over time and their evolving relationships to one another, in indi­
vidual industries and in the industrial secto.. generully.
 

Lii) Inferences by way o- c-conoW.c explanations of the evolving

pattern of the relative magnitudes and inter-releitinships of key econ,

omic variables observed since 195:.
 

(iv) Proposition of a re'eoled output input relation called the
Posterior Industry Aggregatp 1,tput Input Relation in p.ce of the tra­
ditional technological concept of the production function, as an aid in
the formlation of a n-w industrial policy and estimation and economic
explanation of the estimated PI..DIR for twenty-five Yndian industries. 

3. Some Importart Corclusions 

i) The structure of Indian industries by wey of the compositionof fixed capital in industry and industrial output, changed significantly 
over the period 1951-67; in favour of indusb%,ies that have a low employ­
ment component per unit of ixE- ual .W.te a:d also per unit of output. 

(ii) Within given indns.'y groups the: d was evidence of labour 
saving in relation to capiAal. ever time generally which in turn can be 
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ascribed to tho changing importance by way of 6hare of fixed capital of 

sub-indstries within given industry groups or to a tendency towards 
progressive substitution of capital fo.: labour in p,,onesses of produc­
tioLi generally or to both, 

(iii) It is possible, and also eminently desirable, given the pre-­
vailing economic conditions in Inlia, and In . o' the pe-'formance to 
date of the industrial Lecoi - to adpt a si ra.,-y of industrrlisation 
that is capable of generating very siziUe additional prodt.ctive employ­
ment over the plan period. This can be acbievea iii part by consciously 
facilitating the &.owth of industries that have a high employ jent poten­
tial in the short and in the medium run. An economic tool that may be 
valuable in this context is the Posterior :Yndu try Aggregate Output 
Input Relation hich enables the planner to d!.kcr.:-inate quantitatively 
between industries with regard to their labour absorption potential.
 

4. Work to be done
 

(i) Some amlificatory tind aupplemt:nt ,.'u'Yputabion is yet to be 
Lone both with regard to satisfactory achievement of objectives (A) and 

Of objective (B) 
is yet to be written.

(ii) A smena. portion if.L'.gith 6nv'tion 
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Reseaxcher: Bhupendra o. Desa'. 

Period covered by report: JeAmnary , 1973 - December 31, 1973 

Currently input-output data of each crop of the sample farmers of 
Surat and Muzaffarnagar districts awe being compiled. Simultaneously 
drafting of the report i. also in progress. Tih .tdtctJ1.on and an 
appendix on assumptions n procedures of co.pii_:ng cwqplete input data 
for banana and sugarcane are uJ.ready drafted. Also a micro-economic 
model of interrelationships of crop-.farmir s,dairy-farming and consump­
tion is being conceptualized to explain a farmer's decision to change 
his technology. 

Technology is defined to include new seed varieties and new crop­
ping pattern that is particularly influenced by the release of a key
 
production resource, viz., irrigation, consIbraint. Both the Surat and
 
Muzaffarnagar samples provide an evidence to this defi.ibion of technol­
ogy. A significant number of sample farmers of both the districts have
 
invested in well irrigation even though they have acceso to the canal 
irrigation -- a resouca for which these districts have been traditionally
 
known.
 

Some specific although tentative findings suoporting the above for 
the Surat sample are given be3 o: 

As many as 43 percent of tile sugarcane g,.jwcr- have elther exclu­
sively or partially irrigatca tiis crop by we.' irri.-Tation, The cor­
responding percentages are 86 for banana grcwe:., 50 for tregetable grow­
ers, 26 for wheat and 21 for paddy. On third a:- tho saoLle farmers who 
have neither grown banana nor sugarcine have ::-hleast irrigation resource 
available to them. All of t'hese fa%':.ict :to b-_vt ccanal irrigation facil­
ities. A.so these farmers' yields nnd. not ret.;,_,. pe. acre on their 
paddy and wheat crops are almo i:Lr n calJ to those cf tIeI remaining 
two-thirds of the somple farme:7s.
 

One of the objectives ol' this research IsJto fird out the changes 
in net income and in irput ren,xtAeexuc as a result of changes in crop­
ping pattern (including new seed Mriety). All the cample farmers of 
Surat district have exclusively grorn the now vla.iety of paddy which 
yields about 73 percent more than the traditional varietics. However, 
none has grown the high-yield*1ing variety nf wheat. This is due to the 
environmentel unsmitability of the nsw wheat va:dleties available in the 
reference year, 1969-70. Some tenbatlve results --%,increment in net 
income and in input requirements -oar acre p anum for alternative 
crop-combinations are tabulated. 

Until more suitable and prof:ttable nm, varlaties of wheat and paddy 
are found sugarcane will continue to occupy the land it has claimed. 
Xndeed, the paddy-wheat acreage may even get replaced by sugarcane, 
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particiO.arly when the nwxketing and irrigation facilities would expand.
In such an event, maximum demand (in absolute terms) would rise for irri­
gation, followed by groundnut and caster oil cakes. human labor and fert­
ilizers in that order of importance. Against this, a shift in acreage
from bajra-wheat to banana would raise the demand maximum foe" fertilizers,
followed by oil cakes, irrigation and human labor in that order of im­
portance. A substantial rise in demand for oll cakes due to a shift in acreage to sugarcane anl. bcnana indiuates. poitential for inducing inter­
regional growth linkages through the expansion of groundnuxt cultivation
in unirrigated areas, which are richly endowed .TLt.1 a reso'aie viz.,
labor most needed for this crop (Table 1.). 

Table 1. Per Acre Ver Annum Incremental -Nt.Income 
and Demand for Working Capital Inputs 

lncrerient in Per Acre Per Annum 
..........................-........ 

7etFerti.. 0-i Xrriga- EIman '1ractor Total
Aincm= li'zer & -s ticn Labor Ser- WorkingCrop Combinations 	 7Alternative vices Capital 

fhin Ruees)
1. Sugarcane vs. Paddy (HYV) 357 	 30 80 94 72 -15 2113 

Wheat (Xmpr-ed) (40) (15) (190) (.04) (23) (-75) (21) 
-2. Banan jvs. Bajra2 (Desi) .	 223 217 1 1 20

' '. 6 21 	 or,1 2 7416Whe9'-7irovd)Whea~Ymproed) 	 ( 16) (25) (04) (143)(58) (132) 

3. Banana vs. JBajia'( yrid)- 33 	 198 3 .52 60 619Wheat (Eroved) 	 '(5). 015t) (257) (3O04) .26) (10) (90) 
4. Banana vs. Groundnut- 33 	 20. 2.43. .150 :.4 62528 

Wheat (Mroved) 	 (5) (167) (362) (288) (5) (467) (91) 

Figures in parcntheses are percentages of incremenb to the alternative 
crop- coml1intion. 

Increase in demand for total working car:i.tal is loviar ;,ecause the in­cremental demana for FBI and nul.lock labor' i negat.ve. In other words,
FYM and bullock labor per acre for pade4'-,ho.)' a re much higher than 
that for sugarcane.
 

Since bnjra is never g .- ini,,-at cliv'o...r eneda1;E .'n baira are
obtained from other stuaie3a.nce t':'. albernative is more hypoth
tical than real. Bajra is % ie- wrownAr because it is not 
consumed by the people i:o The 3A str ot. 

3/ Wheat i ccasionally grown in "he soil suia'able to be.nana. 
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Appendix 2 (D2ib).) .(Cont)
 

It .BBU :,nd.caves a potentieajlor inducig apl.ywnt and g h in the 

decentralized rural industrial unit mnaacbhwung grotmdnut and caster 

A shift in acreage f-Vom grow'Mr"nut-wheat to barna %.7nl raise the 
demand maximum for fertilizers and minimm for labor. 
But a shift from 
either bajra (hybrid) - wheat (improved) or growndnut-r.,heat to banana 
does not appear very profitable. Profitability of banana in relation to 
two vegetable crops (whicnh seem to be the mo3t t.pp.:opriate alternative 
for the soil in which banana is graum) may even turn out unfavorable for 
banana. We do not, however, have enough data to e"-nine tbis. 

The earliar referred to micro econamic model is finalized and empir­
ically tested. The model is being c=u"'eitly exploited to predic changes
in input requirements, incomes and its d stributl.on, consumption and its 
pattern by varying resource endoiwonm s of farm families in eanl an wdl 
as unequal amounts. 
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Appendix 2. (D.2.c, 

USAID Research Progress Repori 

Researcher: W. Graeme Donovan 

Period covered by report: January 1, 1973 - June 30, 19744 

This study begins from the premise that the agricultu .... tor in

India must provide employment opportunities for a high proportion of
 
persons entering the potential labor force in the next two decades. Con­
centrating on demand for labor, possibilities for employment generation

in the agricultural sector are explored, and major issues and relation­
ships in expanding employment opportunities are analyzed. It is argued
that a dynamic in agriculture associated with spread of high yielding
cereal varieties promises employment increases in foodgrain production, 
as well as producing a flow of wage goods to sustain employment generation
in other agricultural activities, and in public works providing productive
rural infrastructure. 

This study focuses on a four-village region of canal-irrigated rice and' sugar cane agriculture in Mandya District of the State of Kanartaka, where

employment opportunities arising from adoption of high-yielding cereal
 
varieties, multiple cropping, vegetable and sugar cane production and

dairying are evaluated, and power tiller mechanization relationships ex­
plored. A second, six-village region of dryland agriculture, 80 miles
 
north in Tumkur District, also enters the analysis. This is the site for
 
a Land Army rural works project, and in addition, hypothetical labor links 
are set up between this region and the irrigated region to simulate migra­
tion possibilities.
 

Analysis for the irrigated region uses a single-period, comparative

statics linear programming model, which treats the villages as one large
farm. The objective function to be maximized is regional net income to
 
cultivators. An employment maximization objective function is used in
 
some runs to explore upper limits on labor absorption (with the some tech­
nologies, and subject to the same constraints ab with income-maximization),

to study tradeoffs between employment and income, and to suggest product

price changes which might induce cultivators to favor more labor-intensive 
activities. Major constraints on the model are land, labor (in monthly
periods throughout the year), short and long-term credit, irrigation water,
 
a 'factory capacity' induced upper limit on sugar cane area, and a fodder
linkage between crops and dairy livestock. Extensive parameterization of
elements of the model tests sensitivity of solutions, and simulates effects 
of factors which would be introduced endogenously in a multi-period. dynamic
 
framework.
 

The analysis demonstrates a scope for considerable intensification of
agriculture in the irrigated region, which could expand employment by be­
tween 75 and 100 percent over current levels, and increase regional income
by between 150 and 190 percent. The most important factors underpinning 
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this intensification are considered to be localized research which ensures 
availability of flexible, short-duration cereal varieties, a substantial 
program of extension, demonstration and farmer training, and provision of 
short-term credit to support farm cash operating costs, which could rise 
by from 170 to 230 percent above present levels. The crucial importance, 
for expanding multiple cropping, of finding ways to loosen labor constraints 
at peak periods of the cropping year, is demonstrated. As a means of 
achieving this, power tiller mechanization is shown to be very profitable. 
It is argued, however, that breaking labor bottlenecks by seasonal impor­
tation of labor is a preferred solution, and that specific steps should be 
taken to facilitate such labor exchange between unirrigated and irrigated 
regions.
 

The irrigated region is likely to become a heavy net exporter of 
cereal foodgrains and vegetables, a net importer of pulses, and possibly 
of dairy products. Sugar cane production may diminish in importance over 
time under competition from triple cropping. 

In the dryland region, rural public works effectively raised incomes 
of lower-income families. The importance of stimulating continuing 
employment for these persons, and the need for research on Improved dry­
land crop varieties, is emphasized.
 



--

Ayrendix 2. (D.2.d.)
 

USAID Research Progjess Report 

Researcher: Gillian P. Hart
 

Period covered by report: January 1, 197- to June 30, 1974 

My research activities have been concentrated in the following areas: 

(1) Preparation for field research in Bangladesh:.'. This project isconcerned with the supply of labor in the agricultural sector. An exten­sive review of the literature on labor 
supply has been completed thich empha­sizes the shortcomings inherent to concepts oZ disguised unemployment andsurplus labor. In this study an attempt will be made to analyze the inter­actions between economic and welfare factors in labor supply. Particular
atbention will be focused on 

(a) interseasonal differences in labor allocation 

(b) the dispersion of activities among fti1v members 

(c) the trade-off between economic and welfare factors 

An attempt will be made to analyze the impLications for both up.Luy­
ment policy and social services programs.
 

(2) An analysis of the relationship between the supply of family
labor and the demand for hired IFbor. Using data from a group of irrigated
and unirrigated farms in :t,Surat Distr Gujarnt, it was fond that the
degree of substitutability betvoen f 
 iily and hired itbor differs substan­tially between operations. This dif..rence war 
most marked in the unirri­gated area, where the results tend to suggest that an increase in the supply

of family labor for planting would result 4n a fa'*L higher degree of hired 
labor displacement than in the case of weeding. 

(3) An examination of rural public works projects i. Bangladesh. 

(4) A conceptual and empirical analysis of t.be relationship between
 
welfare and economic factors in labor supply using data from the Philippines. 

(5) A survey of the literature on national and rural development
planning.
 

Because of problems associated with field renearch, the project has recently
been shifted ftrom Bangladesh to Tndoneeia (see the revised research proposal

which follows).
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An Analysis the Interaction: between Economicof -Tile: and Welfare 

Factorsin: Labor Sunolv Dale~inn . 

Location: Ithaca, New-York and Bogor, Java 

Leader: 
 Gillian Hart, leader of sub-prolect 

Cooperators: It is proposed to do this research unaer the Joint sponsorshipof the Indonesian Agro-Economic Survey and the Department of:Agricultural Economics, Cornell University.* 

Justification: Experience during the past decade in a number of As~an countries 
has demonstrated that relatively high rates of growth have

done very little to improve the lot of the poor. A number of
studies have suggested that that position of the lowest inc 
e
groups in both rural and urban areas has probably declined-

Collier et. al., for example, comment that "The adoption of
the high yielding rice varieties has not helped solve the problems
of unemployment and income distribution in Java. Rather, theHYV's have probably exacerbated these problems." (Collier et. al. 
1974: 42) 

In response to the pressing need to raise the real incomes ofthe poor, increasing attention is being devoted to improving
employment opportunities for landless laborers and small farmers 
on the margin of subsistence. The employment problem consists 
of three separate but interacting elements:
 

(a) the supply of labor which is 
to be absorbed;
(b). the availability of jobs which could absorb that labor;

(c) the supply of consumer goods (particularly foodgrains) 

to back wages for expanded employment. 

Major emphasis is usually placed on (b)
- i.e. expanding the
demand for labor. 
With respect to open urban unemployment this

is obviously the most relevant issue. 
In the case of Java,
however, where 70 percent of the population live in rural areas,

urban unemployment probably constitutes a relatively small pro­poition of the total extent of poverty and tends to be indicative
of worsening rural conditons. It is therefore suggested that
basic research should be directed towards problems of rural

unemployment and underemployment. 

For evidence from India and Bangladesl) see Bardhan (1971), Dandekdar and Rath.. 
(1970) and Bose (1968).
 



Within this context, questions relating to the supply of
 
labor and its relationship to the supply of wages goods
 
assumes major importance. Arguments will be outlined below
 
which indicate that rural unemployment and underemployment
 
are extremely complex problems, and that even in very densely
 
populated areas simplistic views of "disguised unemployment"
 
and "surplus labor" might be dangerously misleading and are
 
unlikely to provide a useful basis for policy. This is
 
largely because of problems of seasonality, longer hours
 
worked by lower income groups and relatively high labor force
 
participation rates by women and children. These factors are
 
likely to have important implications for family welfare in
 
terms of health and nutritional status. Thus the basic assump­
tion upon which this study is based is the necessity of under­
standing the manner in which economic and welfare factors in­
teract with one another in determining the family's allocation 
of labor both within the household and in income earning 
actil;ities. 

The rationale underlying this assumption is that in the con­
text of increasing unemployment and income distribution.
 
such as exists in Java, the expansion of output together with
 
the creation and/or maintenance of acceptable levels of in­
come and welfare will require a complex set of coordinated 
policies. From the viewpoint of employment programs it is 
essential that jobs be tailored to the needs of the poor with 
respect to job conditions, timing and locat.ion, as well as 
wage rates; thus optimum employment policy must take account 
of the determinants of labor supply behavior. Closely related 
to this is the question of the formulation of health and nutri­
.tional programs. Mellor, for example, points out that
 

"Many of the public programs for health improvement
 
assume aveilable time on the part of the participants. 
Children must be free to attend activities where 
feeding is provided; women must be free to grow kitchen 
gardens to add to vitamin supplies; men must have 
access to ponds and time to fish to add protein; women 
must have time to prepare more laborious, but nutrition­
conserving foods. All such programs have more potential
 
in families of leisure than families of poverty. Thus,
 
unless time, for example through child care centres or
 
foregone income, are prbvided to the poor, such programs
 
probably to serve to widen rather than to lessen human
 
welfare disparities." (Mellor, forthcoming)
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On the basis of these and similar considerations, this 
project will be concerned particularly with issues per­
taining to the supply of labor in rural areas; more specifi.

cally, it will involve an attempt to formulate an approach

which might be useful in delineating the magnitude and
 
nature of the emplcyment and welfare problem, and in providing,
 
guidelines for policy.
 

Objectives: The broad objectives of this study are:
 

(a) To formulate a conceptual framework, the aim being

.to identify some of the major determinants of labor supply,

and examine their interrelationships in such a way as to be
 
able to predict the effect of changes in these determinants
 
on patterns of labor supply;

(b) To subject these hypotheses to empirical tebting and
 
review the theoretical framework in the light of empirica3
 
findings;

(c) To analyze some of the policy implications arising from
 
this analysis which might be relevant in the formulation of
 
employment and welfare policy in Java.
 

The conceptual framework which will provide the basis for

empirical analysis has been outlinqd in some detail in a paper

by Hart and Popkin (forthcoming)..?/ Very briefly, we argue

that the vast majority of studies of labor utilization in low
 
income countries which have attempted to estimate the existence
 
or otherwise of "surplus labor" are based on a set of re­
strictive, static and largely irrelevant assumption;3/

FfIrther, most of the estimates of labor supply schedules in

high income countries are severely limited in their usefulness.
 

A more relevant perspective on the question of labor supply is
 
that formulated by M rrdal (1967):
 

"In dynamic policy terms, the labor supply and the
 
labor input, and the duration and efficiency of work are
 
themselves functions of the policy measures intended
 
to be carried into effect. Indeed, even when the
 
planner moves to mobilize the readily available labor
 
surplus, or part of it, by simply increasing labor
 
demand and work opportunities, he is setting in motion
 

-The hypotheses developed in this paper were tested using data from the
 
Philippines. 

Furthermore.Schluter and Hart (1973) aorustrata that the methodologies em­
ployed in many of these studies tend to ixnore a number of crucial fAntnra­



labor 	reserve) cannot be defined - azd thereafter
 
measured - in an 'objective' way as merely related
 
to facts and independent of policy assumptions."
 
(trdal, 1967: 1002) 

Similarly Krishna (1973) has shown that unemploymel%
 
can be defined in terms of various criteria (such as
 
time, income/productivity and willingness) and that
 
each will yield estimates relevant to different
 
important policy questions.
 

We argue that whether one views policy from a time,

willingness or income perspective, it is likely
 
to operate via two closely related sets of inter­
actions:
 

a) Those endogenous to the household: This
 
includes two sets of factors ­ economic (includin,
 
permanent income, transitory income, wealth,
 
qualifications, cropping pattern in the case of
 
landowning families, access to credit etc.) and
 
welfare (m*)rtality, morbidity, physical productivity,

mental performance etc.). Through a complex process

of interaction, these factors are closely related
 
to one another and to consumption, household size
 
and composition4nd potential labor supply in terms
 
of market labor-and non-market household activities
 
such as food preparation, home gardening, child
 
care etc.
 

b) The way in which each household member's time is
 
allocated between market and non-market activities
 
will be determined by interactions among these
 
endogenous factors and those which are exogenous to
 
the household. These would includefor example:
 

(i) The characteristics of available employ­
ment with respect to wrage rates, job
 
conditions, timing and location;


(ii) The nature, availability and prices of 
goods;

ciii) The accessibility and quality of social 
services - e.g. clinics, child care facilities,

drinking water supply, nutrition programs etc.
 

(iv) 	Ecological factors su.h as rlimate and
 
seasonality which are likely to be partly
 
relatpd tn lob availability.
 

Including wage labor and self employment.
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The precise mechanisms of interaction are likely 
to be heavily influenced by cultaral patterns, as well 
as the socio-political environment insofar as 
it affects factors such wq accessibility to jobs, 
social services and so forth. The major distinguishing'. 
feature of t xogenous factors is that they are more 
readily amenable to policy manipulation. 

Among the major hypotheses which emerge from this 
.analysis are: 

a) That the labor force behavior of women is crucial 
to understanding both the intrafamily allocation of 
labor and levels of welfare. Particularly in poorer 
households we hypothesize that women will be more 
likely to enter the market force if family income is 
at a relatively low level, and that this migI involve 
a trade-off in terms of income and welfare; 

b) Related to this, to the extent that tq woman is 
the major producer of welfare comnditieszelwithin the 
household her labor force participation and duration 
is likely to be affected by the aWe and size composition 
of the family; 

c) The amo,;nt of time spent by the woman in the market 
labor force is likely to be inversely related to 
levels of family welfare and hence the intensity of 
work of other family members. Htwever the greater 
the availability of goods and social services which 
sustitute for the mother's time in the household 
and/or increase the quality of household consumption, 
the less crucial will be the trade-off between income 
and welfare; 

d) Related to (a), the greater the extent of seasonality 
the higher the probability that vomen will enter the 
labor force at seasonal peak periods. Conversely in a 
more long-term and productivity-oriented perspective,
questions arise concerning (i) a more even pattern of 

Welfare commodities are defined as the combination of goods end non­
lrket labor and include food preparation, child care etc. 



labor demand throughout the year via technological
changes and (ii) a permanent withdrawal of a segment
of the agricultural labor force to stable, year-round 
employment in the non-agricultural sector. These 
issues raise a number of extremely complex questions, 
a comprehensive analysis of which would require 
detailed knowledge of shifts in labor demand induced 
by different types of technological innovations, in 
&,Iditionto possible labor supply responses. Although 
a, detailed examination of the nature and exent of 
changes in labor demand lie beyond the scope of this 
study, an attempt will be made to develop hypotheses 
concerning certain patterns of labor supply responses
a:±d subject them to empirical testing as far as is 
possible. One of the most important of these patternu
relaJes to the supply responses of larger farmers: 
The heavy labor requirements at the seasonal peak 
suggest that permanent removal of a portion of the 
agricultural labor force might require some form of 
reorganization to prevent a fall in output. 

This cold be achieved by greater participation by 
women and children, increased overtime work or some
 
form of mechanization. It is unlikely that the first 
two alternatives would bI viable in the long run, 
particularly insofar a Jhey carry fairly severe 
implications for welfare. For these, and a number of
 
other reasons relating to the technical requirements
 
of high yielding seed varieties, it seems likely 
that mechanization will be extremely important. If,
however, certain forms of mech-rnzation (e.g. thrashers) 
are givei, consideration as a me&Lns of relieving peak
labor requirements and spreading labor demcrd more 
,.renly throughout the year, it wi31I be cruciil to take 
cognizance of the possible labor supply respoases of 
larger farmers. It has been shown that the labor 
input of larger farmers tends to be relatively small, 
and it is possible that a change in the nature of
 
work brought about by mechanization, as well as the
 
increase in labor productivity and wages, might induce
 
larger farmers to increase their own labor input.
 
Thus aggregate data which show constant labor require­
ments with increased intensity and mechanization may
 
mask tB displacement of lower income, hired laborers
 
by higher income farmers.
 



.Having examined these empirical relationships, it
 
is hoped to evaluate the relative impact of the
 
following policies (both singly and in combination).
 
on the intrafamily allocation of time between market 
and non-market activities:
 

a), Expanding the availability of various types of 

employment; 

b) Stabilizing incomes and increasing Productivity; 

C) ChanaInc the cro Mina mat am! 

d) Expanding the availability of various types of 
goods; 

e) Increasing the availability of different types 
of social services, with particular reference to 
organizational forms. 

Methodology: 	 Final decisions as to research design and methodology 
will be made so as to make the project as consistent 
as possible with the Agro-Economic Survey. Thus the 
methodological issues raised in this proposal are 
intended to provide broad guidelines so as to maintain 
maximum flexibility. 

a) The Model 
Ideally, the final form of the model will be such as 
to permit the pooling of time series and cross sectional 
data; the extent to which this \'ill be possible is 
largely depei.dent on the time series data available 
through the Agro-Economic Survey. This, in turn, will 
partly deteamine the choice among (i) a single multi­
equation model, (ii) several multi-equation models, or
 
(iii) a series of single equation models. 

Although at this stage it is not possible to specify
the model/s precisely, particular attention will be 
focused on the following variables:
 
i) Dependent variables: the allocation of time of 
household members between market and non-market labor; 
the size and composition of consumption; the health and 
nuttitiona status of each household member, particularly 
childcen./ 
ii) Explanatory variables: various combinations of the 

This variable is like.y to present problems of measurement. In the; absence 
of more direct measures. an attempt vill be made to use a proxy such as 
dietary intake. 
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above variables according to the equation; wealth;
 
income of each family member; education of mother
 
and father; family size and age/sex composition;
 
wage rates; acreage cropping pattern, and volume
 
of hired labor in landowning households.
 

b) Sampling Design
 
In this project there is likely to be a particularly 
important trade-off between sample size and the quality 
and comprehensiveness of data, mainly because of the 
need for detailed data on time allocation and consumption 
which might require relatively long periods of direct
 
observation. In order to arrive at a reasonable
 
compromise, great care will be exercised in the selectior
 
of sample villages so as to control for environmental
 
factors as far as possible, and concentrate on mechanisms
 
of interaction among factors endogenous to the household.
 
Obviously final decisions in this area will have to be
 

made in the field, but an attempt will be made to adhere
 
to the following broad guidelines:
 
i) To study two basic village situations, selected
 

according to whether or not irrigation allows for
 
multiple cropping. This should reflect major differences
 
in the labor market situation;
 
ii) To compare four villages, two in each of the
 
village situations. If possible, it would be useful to
 
control for the availability or otherwise of social
 
services, which would give the following overall sample
 
design:
 

Multiple No Multiple 
Cropping Cropping 

Relatively high 
availability of Village A Y. XageC 

_ _-social services __ .__ 

Relatively lov 
availability of village B Village D 
social services U 

An attempt will be made as far as possible to control
 

for other environmental factors, such as distance from
 

urban areas, which would influence the labor market.
 
iii) The sampling withi,, each village will follow as
 
closely as possible to the Agro-Economic Sur'ey sample.
 
An approach to which serious consideration is being given
 
is to commence with an extensive survey in each village,
 
and then use this as a basis for selecting a small,
 
carefully stratified sub-sample. The major criteria for
 
itratification will be income (if satisfactory data are
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available) and acreage for landowning households. The 
sub-sample will be interviewed muore or less continuosly 
throughout the year, whereas the whole sample will be 
interviewed at less frec. ent intervals which will 
coincide with discernable changes in the labor market. 
It is hoped that this type of approach will provide 
adequate detailed information, while at the same time 
allowing for sufficient variation to make the econometric 
analysis meaningful. 

c) 
Data Collection
 
The precise data requirements will be largely dictated 
by the final form of the model; in general however 
they will be more or less along the lines of the variables 
outlined on p. 7 above. As mentioned earlier, the major 
problems in data collection are likely to be encountered 
in:
 
i) Collecting precise information on time allocationVand 
ii) Obtaining acceptable measures of welfare factors.I 
In commenting on the frequent-visit procedure, Collinson
 
notes that
 

"The required planning components - operational 
sequence, operation timing, and rates of work - can 
all bt synthesized from this kind of list. A good 
deal of other planning information is also enumerated 
in the course of this listing; the lengths of day 
worked by different groups and at various parts of 
the season are important qualifications of labor 
supply constraints for planning. Various approaches 
have been used for detailed collec-tion. The 
method recommended by (several authors) requires a
 
listing of all activities of each individual during 
daylight hours. This is probably the best technique, 
allowing a full enumeration of other non-farm 
activities undertaken by family members. It may, 
however, be precluded by cost conditions, for it
 
adds significantly to both enumerator and
 
respondent burdens." (Collinson, 1972: 225)
 

Thus it will probably be necessary to conduct a series of
 
pilot studies to assess the costs and benefits of various
 
types of interviewing and questionnaires. In general it
 
is my intention to seek as much advice as possible from
 
those concerned with the Agro-Economic Survey, and to 
achieve the closest possible acquaintance with people in 
the villages. 

For the welfare measures, simple and useful parameters such as height and weight 
of each child are useful, but are unlikely to allow enough sensitivity to 
seasonal fluctui.'ions in family income and intrafamily time allocation. 
Consequently mea.ures more sensitive to these changes such as dietary intake (24­
hour recall or 3-day weighing and measuring) will be needed. 
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Appedix2. (D.2 e.) 

USAID Resparach Proress Report 

Researcher: Chandrashekhar G. Ranade 

Period covered by rapor't: Janmy 1, 1973 to,June 30, 1974 

the Lele-Mellor 

Since last reporting, work was done in two areas, (1) dualistic models 
and (2) production functions. 

1. Dualistic model: Professor Henry Wan, Jr. gave substantial com­
ments on model. This led to some revisions in the model,
especially with respect to the analysis related to technological change in 
agriculture. The next task was to incorporate intersectoral allocation of 
capital in the Lele-Mellor model. In view of this, time was spent on form­
ulating the basic conceptual framework. The conce'otual framework for this 
extended Lele-Mellor model and posed some questions regarding how the rela­
tive factor shares move in agriculture when the supply of more than two 
inputs changes. This problem resulted in extensive work on the production 
functions, as described below.
 

2. Production Function: Review of all impotant theoretical work 
done in this area since 1932. The research was mainly confined to build­
ing a conceptual framework to analyze income distribution and resource 
substitution in agricultuae. The conceptual framawork was tested by do­
ing some analytical work on the input-output data for the Muzaffarnagar
District, India. The results indicate that the conceptual framework is 
statistically feasible and has eonormic relevance.
 

The above two efforts are now taking final shape. We are finalizing
the extended Lele-Mellor model and also extendJ ng the empirical work for 
production functions for some other input-output data for Andhra Pradesh 
and Surat District, India. 



Appendi.x 2. (D2f) 

USAID Rerearch Progres,. Report
 

Researcher: Michael G. G. Schluter
 

Period covered by report: January 1. 1973 to June 30,1974 

This study has been completed and-an Occasional Paper is inthe
 
process of being issued.
 

The study has examined factors constraining smwall farmers from

intensifying production through adoption of new cereal vaxieties, increas­
ing fertilizer use, dairying, and changes in cropping combination. The

primary data source is a cross-section survey of 120 farmers in Surat
 
district, for 1971-72. The sample is drawn equally from high, middle 
and low income villages, but is st:'atified so that the proportion of 
small farmers is similar t. that in India as a whole. 

The chief problem of the smal"l. farmer on irrigated land is identi­
fied as a shortage of working capital. Thic erises from a lack of col­
lateral against which to borrow, and unwzirignness "toure available 
credit owing to income uncertainty. On unirrigated sma' farms, uncer­
tainty is the main constraint because inadequate assets, and funds to
 
finance consumption, make farmers unable to srs~a,.n the large income
 
fluctuations of high-income crop combinations.
 

Small farmers' incomes may be divided conceptually between returns 
to land and returns to family labor. Estimated family labor supply
functions for irrigated farms indicate that intensification of cropping
combinations will not increase the family labor input significantly, so
both small and large irrigated farms are concern.-d primari)y about returns 
to land. Only in dairying, is the family labo-* -%iput substantial. On 
unirrigated farms, intensification uill signific3antly increase the family
labor input, increasing returns to land and fez0.iy &,.brr. in this frame­
work, we identify factors constvaining smpl :ruau'rs from intensifying

production.
 

Adoption of new varieties is determined prJararily by the profita­
bility of the variety. Availability of worling capital, is shown to be 
a factor influencing small fawmer adoption primarily in situations of
 
relatively high uncertainty, and late in the diffusion process, when
 
small farmers are willing to adopt.
 

Increased fertilizer use is constrained primarily by a shortage of
working capital on irrigated farms; on .mirriga*edfarms, uncertainty
probably accounts for the large difference betw..n the mgiinal value
product of nitrogen, in the esnimated produciAo:u functions, and the 
price of ni.trogen. 

The chief constraints on expanding size of dairy herd on small
 
farms are identified as shortage of land for green and dry fodder, and
 
shortage of female family labor. 
This makes it jifficult to increase
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herd size, so increasing buffalo productivitry is required. Some scopeexists to increase feed levels, but purchase of improved breeds is iden­tified as the most profitable means tc raise productivity. However,
improved breeds are disease prone, increasing u:cesrtainty, 
no that a
buffalo insurance scheme may be appropriate.
 

The influence of uncertainty in deterzining croppi ig pattern on
unirrigated farms is analyzed by estimating E" i'rontiers for 33 farms,
using a parametric linear programming model based on time-series data
for 1966/67 - 1971/72. Farmers are shown to opera'.*e close to their EV
frontier, indicating that minimizing uncertainty is part of their objec­tive function. 
Since the source of uncertainty is yield variability,
which is offset rather than compounded by price variation, price stabil­ization policies are inappropriate in this context. 
For irrigated farms,
the increase in capital requirement relative to uncertainty for cropping
combinations along the EV frontier is illustrated. 
The analysis indi­cates that shortage of working capital prevent
s small farms growing the
 
high-income crcp, sugarcane.
 

The study concludes that expanding co-cp-pcativ credit availability
would increase fertilier use, and enccurtge 
 a shift to higher incomecrops (new varieties and sug4Xc~aIe) 
on irg-t -d am:?.1 farms. Greater
flexibility of loan repayment would make bfle.,L ma.'s more willing to
 
use available credit.
 

On unirrigated farms, resa.rch must p~ e.y a vtal roi3 both to in­crease yield levels, and to dt.vlop varieties ox , practiceswhich wi]). minimize yield loses in yearr uf 2 :tvU0 



USAID Research vogress Rgrfi; 

Researcher: Richard L. Shorblidge, Jr. 

Period covered by report: January 1, 1973 to June 30.,)- M 

Work on the survey of agriculturel graduates frm G. B. Pant Uni­
versity of AgricultureLand Technology, Pantnagar, T.P., India, is
 
completed. The survey of agricultural graduates has been issued
 

as an Occasional Paper under the title, "The Labor Market for
 
Agricultural Graduates in India: A Benefit-Cost Case Study of G. B


Pant College of Agriculture and Technology." 

Two topics have been abstracted from this stuaiy and serve as the

subject of two papers. Both of these papers are to appear in the Occa
 
sional Paper series. 

1. "University Training for Gramsevaks i.-India: An Example of
Recurrent Education in a Low Income Country," I.as been accepted for pub.
lication in a forthcoming issue of Economic Developm.nt and Cultural 
Change. 

Summary of paper: AltAaough Gramsevaks, ox- ilLttge Level Workers,
 
come 
to the unitvasity at an sge significanLi older than.regular agri­
cultural undergraduates and tend to have weaker academic backgrounds,
their performance at the univer'sity suggest that they do b tter than

regular undergraduates. Using the earnings data 
 u1pp,ied from a mailed
questionnaire, the earnings fui.ctions of both. r .lar graduates and Gram­
sevaks are estimated. Using the cosi; data surplied by the university
for each graduate in it 4;ibl0 
rates of return for both cohorbs. Th! concu,.;, of the study is that
the reduction in the academic program for G'amkFvrk.. by ure year more 

the saxple, 1,ias *o generate internal 

than offsets the loss in years in the lab(zr force; (Gramsevaks are ten 
years older than other students), The estimiate internal social rates
of return suggest that the Gramsevak program is at least as efficient as 
the regular undergraduate program in agriculture, Firthermore, since
the program allows the par-ticipaticn of a group of individuals from a
lower socio-economic group in India, the program is advantageous from 
the standpoint of equity. 

2. "Occupational Choice and Labor Force Experience: The Case of

Agricultural University Graduates in India." 

Summary of paper: The paper utillzes the tr,-.vtica1 model of Eli
Ginzberg to exolore the occupt.ional or carcea irve.opmeiit of agricul­tural graduates in India, The major 'ining. of tho study are (a) stu­
dent emloyment preference is not ielated to the occupation of fathers,
and (b) choice of an occupation for agricrtltural g.adur' ,s is a function
of long run employment expectations hs opposed to short run employment. 
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The majox reason for the rejection of a rela;ionshlp between student 
employment preference and the di s tribu.tion of parental occupations lies 
in the lack of preference for agiculture or farming. This conclusion 
is supported by evidence from olt;her agricultural utivrsities in India. 
rhe author shows that although students are not employed in agriculture 
lirectly, they are likely to be employed in areas serving agriculture. 
It is hypothesized that this is a more efficient use of their training
 
than farming. Second, the initial jobs of agviiultural graduates are 
often at the university as research and extension personnel. These jobs
 
bend to be short term. The long run finds a shift of graduates from 
auiversity research and extension to private business and Government of
 
India corporations. Student employmont preference is related to the
 
elistribution of jobs efter at least,two years in the labor force.
 

3. The survey of 300 households in 14 villages in Nainital and
 
ladaun districts is still in the process of analvsi,;. The discovery of 
toding errors during the early summer necessitated the recoding and punch-. 
ng of the data. This has delayed the completion of the study several 
onths. The study will address itself to two questions. First, the 
.ecision to send children to school will be analyzed within the frame­
,ork of Probit analysis. The dependent variabble in the analysis will 
e a zero-one variable. Second, ftr those chil0A.en in school or who 

ha'e been to school, the anal:sis wil. util..zo a regrescion to explain 
the number of years of schooling likely for difIrent socio-economic 
groups in India. In order to a3certain whLch variables are important 
explanatory variables, an AID. X.'f :; arch will be :un to determine inter­
a-M+ons.
 

4. The analysis of the eoplcyses in 15 catcgorles of firms in four 
sma.Ll and medium size urban areas has been Co'."a;ad. The results will 
be forthcoming in a study entitled, "The 'Dnlpcyn. ct of t.e Educated in 
Small Businesses in India: Fact or ict4ion." The vtrzky.' s is of employees
of over 250 firms in the cities of Badaun, Rud.aa;ur, Bisauli and azir­
ganj In Badaun and IWainital districts. .-.onthly 6ake hon pay of employees 
is regressed against variables mtnasuring educational background, exper­
ience, location of employment, occupation, and firm classification. A
 
brief review of those results indicates (1) level of education is posi­
tively correlated ith earnings; (2) e.ucaticnal level of employer is 
also positively correlated with the earnings of emloyees; (3) employ­
ment in firms such as agric3.tural equipment sales shioe stores, grain 
agents, and consumer goods ( 0Adtos, bicycled, etc.5 are pusitively related
 
to earnings; ( 4 ) employment ar tc_'niicizn. mephanic or supervisory per­
sonnel is positively related to earningz. S.,'n of bhe factors negatively 
related to earnings of workers were (..) pprent-icsaip, (2) employment 
in Badaun district. The studr inir.j es that eJ.Ioyerr -o pay and value 
workers with education and that enp-loyient in L-.: idly gr-wing area such 
as Rudrapur results in higher watcz. In z.L,'L.tion., the positive relation­
ship between firm classification rni eserinIs3 suggest -that an increase in 
consumer demand for radios, bbycles, e c., .s wal. as a increase in 
agricultural equipment demand will :esiil.t in igber earnings for workers 
through an expansion in emnployment in thin crea. 
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ABSTRA' 
"Changes in Consumption and Investment Under the Old and New Food Grains 

Technology in India -- A Concep4ual Framework" 

This paper develops an overall framework for research on implica­
tions of new food grain technologies to changes in consumption and
 
investment patterns. It identifies different factors of new technolo­
gies that would cause an increase in production and incomes of farmers.
 
It further shows that under new technological conditions the skewness
 
in income distribution among farmers of ,aried farm size would increase.
 
This is because of differences in access to new inputs and new cropping 
patterns, and also in the ability r" various farm-rs to bear risk and 
uncertainty associated with the c16nge. The skeT .,ss in income distri­
bution between farmers and landless laborers would also increase, although
 
the absolute levels of incomes of the latter class would also rise.
 
This is because new technology being land saving the marginal produc­
tivity of land and capital relative to that of labor would increase.
 
Given a factor-price ratio, this would cause a substitution of land and
 
capital for labor. Howe :rer, this substitution being imperfect would be
 
quite low in the initial stages. Hence, the rise in capital-labor ratio 
would be quite modest. 

The rise in returns to land and capital would induce demand for the 
yield increasing inputs as well as the farm assets. The marginal pro­
pensity to consume food grains would be positive but declining. Against 
this, the corresponding IC for such goods as dairy products, edible 
oils, sugar, vegetables and fruit, footwear, bicycles, etc. would be 
increasing. This is because the absolute levels of incomes are rising 
and also because the distribution of income is skewed further. Finally, 
the paper notes that the growth linkages induced by different consump­
tion and investment goods differ in three respacts. One, the extent
 
of stimulus each can provide tu the domestic economy. Two, the magni­
jtude of employment and capital use each can induce in various sectors.
 
And three, the type of industries, whether small or large, regionally
 
dispersed or concentrated, each encourages.
 



JanuaryMarch 973 

ABSTACT
 

"Economics of Resource Use on Sample Farms of Central Gujarat"
 

This paper considers whether or not the returns on the resource
 
use for a sample of farms located in two distinct parts of central
 
Gujarat, India, given their respective production functions, are
 
maximiLzed and if not, why not. This question is studied using econometric
 
methodology. The second objective is therefore to analyze the economic
 
and statistical implications of selection of (a)functional forms, and
 
(b)veriables for estimating production functions for a cross-section
 
of farms. 

The prodction functions on the sample farms in the two regions
 
are different. The cause was found to lie in the underlyiug uncertainty
 
with respect to: the irrigation resource in the two regions. This
 
very factor pervades so deeply that it seems to have also caused an
 
uneconomic use of labor and sub-optimmu use of fertilizers and manures
 
in the less developed region.
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April, 1973 and!
 
October, 1973 

ABSTRACT 

"Rurl Wrksard Ehmployment Description :and. Prelmnr Analyvs'i'of: aLand Army Project .in IroeSat, nia 

"A' J9an Arm Project in Karnataka. India" 
_(Sote !Mysore state was •renamed Irrnataka in 1972.) 

The Land Army administers approximately one half of thefunds allocated to ysore State under the Crash Scheme for 
Rural Employment 

This paper describes a Land Army project in Tumkur dis­trict, visited in August 1972, involving expenditure of Res.600,000 on eight inter-village roads (totalling 2 miles),
three water supply tanks and a small forestry plantation.

The roads affect 18 villages. Workers were coming from the
 seven villages closet;t to the current activities of the pro­ject. It was estimated that 18 percent of the total work
force of these villages had received some employment on theproject. 
The task force reached a peak of 560 members in theearly part of August 1972. Interviews with a sample of laborers
from the task force indicated that a large proportion of itsworkers were being drawn from lower-income families. If allLand Army work was assumed to be a net addition to work nor­mally obtained, it had increased annual employment of taskforce members by 63 perccnt and their annual incomes by over

100 percent. 
The paper points up the need for projects to

stimulate employment-increasing changes in the local economy

so that project laborers may find opportunities for employ­
ment when the works have been completed.
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December, 1973 

ABSTRACT 

."Marketing of Selected Agricultural Commodities in the Baco Area, Ethiopia" 

Based mainly on data for a specific region in Ethiopia, this study
 
makes a further contribution towards a national discussion of the present
 
marketing system for agricultural commodities in developing countries.
 

The present marketing system of agricultural commodities is examined
 
in this s#udy with respect to the following questions. What are the
 
reasons for the present high price fluctuations? Do the spatial price

differences exceed the shipping costs? Does the present marketing
 
system enable the merchants to make excessive profits? The study indicates
 
that the present max'-eting system for agricultural commodities works
 
effectively, with some exception with respect to village level markets,
 
given the environment of physical infrastructure and volume of marketings.
 
The study des make a case for increased investment in the transportation
 
and improved market information systems.
 



John.W. MeLLor 
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'January-March, 1973
 

ABSTRACT, 

"Growth Linkages of the New Focdgrain Technologies" 

Successful introduction of the new high-yielding foodgrain varieties 
makes a substantial net addition to national income and distributes that 
income largely to upper-income rural people. Since upper-income rural
 
people have a low marginal propensity to consume food grains, an initial
 
imbalance is created between increased foodgrain supply and demand.
 
The very force which lie behind this imbalance provide potential for
 
growth and employment stimulating linkages with other sectors of te
 
econon. Through these linkages, supply and demand for food grains may
 
be balanceu with only a small change in relative prices. Failure to
 
develop these linkages may result in large changes in relative foodgrain
 
prices which could prejudice continued growth of the foodgrains sector
 
itself.
 

This paper attempts to tie together the relationship between the 
factor biases of technolvgical change in agriculture, consumption patterns 
of different income groups, the demand which is so generated, and the 
implications of that to labor intensity in the nonfood grains sectors. 
The individual general relationships which have been dealt with have, 
of course, been generally understood, but widespread interest arises 
with respect to the interrelationships which are pointed out. The 
paper also focuses on the use of a log log inverse function for drawing 
attention to differences in elasticities and in marginal propensities 
to consume by income class. 
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Uma J. Lele, 
1973 

ABSTRACT 

Summarization of paper entitled, "Domestic Markets and the Growth of FarmCash Income," in Guy Hunter (Ed.), "The Food Research Institutes'sFiftieth Anniversary Conference, Strategies for Agricultural Develop­
ment in the 1970s: A Summary and Critique" 

The paper analyzes the effects of technological change in foodgrains.It is concerned with the "growth of (domestically) marketable surplus ofagricultural commodities and increased capacity to support a nonagricul­tural labor force on the one hand, and through growth in farm :ash incomeand hence increased effective demand for output of other sectors on theother hand." This growth will only take place if there is substantialtechnological change in agriculture; and the nature and operation oftechnological change will greatly affect its impact on domestic factor and 
product markets. 



October. 1973 

ABSTRACT
 

"Accelerated Growth in Agricultural Production and the Intersectoral
 
Transfer of Resources"
 

Accelerated growth in the agricultural productiou of low-income
 
countries may sharply increase the transfer of resources between agri­
culture and other sectors of the econonrt. Such changes affect relative
 
rates of capital formation and income growth invarious sectors, the
 
structure of growth, and overall rates of growth. Recent technological
 
breakthroughs in agriculture give current relevance to these relationships.
 

This paper deals with conceptual and empirical aspects of (a)the
 
magnitude of resource aows between the agricultural and non-agricultura.
 
sectors under various conditions of economic growth; (b)the changing
 
role of economic and institutional devices in transferring rescmrces among
 
sectors; and (c)the relationship between such resource flows and tech­
nological change in the agricultural sector. Detailed comparisons are
 
made for Taiwan and India, while brief note is taken cf the experience
 
of Japan, Britain and Frarce. This paper summarizt a substantial amount
 
of empirical research.
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K1rch, 1973
 

ABSTRACT
 

"Dynamic Models of Agricultural Development with Demand Linkages"
 

The general purpose of this study is to develop positive dynamic

models of agricultural development with emphasis on demand linkages.

These models incorporate microeconomic details of agricultural develop­
ment and account for the salient features of traditional agriculture in
 
transition. 
Specific attention is directed to the substitution between
 
farm and nonfarm produced consumer goods and to exogenously versus
 
endogenously determined prices. Recursive programming is used for this
 
purpose. 
These models are tested by using real data from the agricultural

sector of the Indian Punjab for the period 1(-19 to 1971.
 

These models display an inherent instability of the farm sector if
 
demand were constant and the stabilizing effect of the growing market for
 
agricultural produce. Seasonal labor demand patterns indicate both
 
scarcities and surpluses. The substitution of brown sugar for refined
 
sugar for household consumption as farm income goes up is effectively

displayed. The crucial role o' money capital in the agricultural sector
 
is forcefully pinpointed.
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ABSTRACT 

This paper is a study of shoi-t-term co-operative credit for farmers 
with the necessary infrastructure to adopt new varieties. The analysis
is largely based on micro data from samples of farms. 

The role of co-operative credit is of the greatest importance in
 
situations where adoption is profitable but farmers face a high degree 
of risk, and where their own funis are inadequate to meet the additional
 
expenditure. Co-operative credit also becomes important in diffusion 
of new varieties at the point when small farmers begin to adopt and large 
farmers put more than a small part of their acreage under the new varieties. 

Two reasons are suggested for the importance of co-operative creaiz
 
in adoption. First, unwillingress or inability of traditional sour'ces
 
of credit and savings of small farmers to expand to meet the increased
 
costs of cultivation. Secondly, the unwillingness of small farmers to
 
use these sources, even if they are able to, owing to the uncertainty
 
involvee4­



ADybendix .& (E.10(1)i.) 	 Michael G. G. Schluter' 
Feb:.ruarYi .974:
 

ABSTRACT
 

"The interaction of Credit and Uncertainty in Determining 
1 Resource Allocation and Incomes on Small Farms, 

Surat District, India" 

This study examines factors constraining smi.ll farmers 
from intensifying production through adopti.on of new cereal 
varieties, increasing fertilizer use, dairying, and changes 
in cropping combination. The primary data source is a cross­
section survey of 120 farmers in Surat District, for 1971-72. 
The sample is drawn equally from high, middle and low inccie 
villages, but is stratified so that the proportion of small 
farmers is similar to that in India as a whole. 

The study concludes that expanding co-operative credit
 
availability would increase fertilizer use, and encourage a
 
shift to higher income crops (new varieties and sugarcane)
 
on irrigated small farms. Greater flexibility of loan repay­
ment would make small farmers more willing to use available
 
credit.
 

On unirrigated farms, research must play a vital role
 
both to increase yield levels, and to develop vrrieties or 
cultivation practices which will minimize yield losses in 
years of low rainfall. 

http:adopti.on


A ndix .1 	 Michael G. G. Schiuter 
Gokul 0. Parikh 
July, 1974 

OBSTRACT
 

Txpesnion of Co-operative Credit to Small Yarners for 
Adoption of the New Cereal Varietieb
 

in Gujarat: A Demand or Supply Constraint?" 

This paper argues that small farmers may be unable to borrow from 
traditional sources for adoption owing to an inelastic supply of credit, 
and unwilling to borrow from theke sources owing to the uncertainty of
 
returns from the new varieties. Mnacro-economic data for Gujarat State
 
show that widespread adoption of new varieties requires huge expansion
 
in the supply of co-operative credit. Micro-economic data indicate
 
that co-operative credit becomes important after the initial phase of
 
the diffusion prouess, and under conditions where a high degree of
 
uncertainty is involved in adoption.
 

The analysis suggests that co-operatives may be an especially
 
effective policy instrument to accelerate diffusion of the new varieties
 
to small farms under the following conditions:
 

(i) Where a profitable innovation has been introduced.
 

(ii) In the second phase of the diffusion process, when small
 
farmers begin to adopt.
 

(iii) In the kharif season, when crop diseases and weather vari­
ability lead to the highest levels of'uncertainty, and capital nvailable
 
from own funds is at a minimum. 



Aendi .(~.l3. Rlchard,.L. Shortlidge,Jr., 

January 1974" 

ABSTRACT
 

".University .maning for Gramsevaks in India
 
An Example of Recurrent Education in a
 

Low Income Country"
 

An analysis of a special two year Bachelor of Science Agriculture
 
program for Gramsevaks or Village Level Workers initiated in 1,61 at
 
the G. B. Pant University of Agriculture and Technology. The program
 
represents a departure from the normal three year undergraduate program
 
in agriculture: first, by lowering its admission standard with respect
 
to previous academic work; and second, by decreasing the degree program
 
by one year which is tantamount to substituting five years of experience
 
in agricultural extension for one year of university course work.
 

The Grcmsevak program has allowed the participation of a lower
 
socio-economic group in the Pant University's agricultural program.
 
One can speculate that the university training of Gramsevaks with
 
experience working in rural areas equips them to meet the emerging
 
needs of rural development in India. The Gramsevak program demonstrates
 
the effective use of a program of recurrent education both from the
 
standpoint of efficiency and equity. The social rate of return was
 
shown to be equal to or greater than the comparable return for the
 
regular agricultural graduate. The higher return is dependent on the
 
reduction of the program for Gramsevaks by one year.
 



ABSTRACT
 

"The Labor Market for Agricultural Graduates in India:
 
ABenefit-Cost Case Study of G. B. Pant University 

of Agriculture and Technology" 

This study is an evaluation of the first agricultural 
university in India, G. B. Pant College of Agriculture and 
Technology, founded in 1960 on the model of land grant uni­
versities in the United States. The study evaluates tie 
university's program in terms of the performance of its 
graduates in the labor force. Its primary purpose is to 
ascertain if investments in agricultural universities are 
justified using a criterion of economic efficiency. There­
fore, the framework of analysis is cost benefit. 

The study evaluates the university's program in terms 
of the performance of its graduates in the labor force. A 
measure of performance is the net goin in earnings resulting 
from having obtained an education at the university. Measured 
against the cost if obtaining that education it is possible
 
to estima , he rate of return on the investment. 

Of int.-rest to public policy is the return on the invest­
ment of society's resources. Therefore, the social rate of 
return is estimated. However, it is useful to understand 
factors affecting the demand for education. For this reason, 
the private rate of return is estimited. 

The analysis centers on five degrees awarded by the
 
university. It provides a detailed, quantitative analysis, 
not only of costs and returns to education in an agricultural 
university in India, but also of the components of the costs 
and returns and from that, the basos for improved educational
 
policy.
 



p3(E.l. Jan H.van der Vene,
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ABSTBACT 

"A Study of Small Industries ih GuLJarat State, India"
 

This study is based on data from stratified random sample of small
 
industrial units in Gujarat State, India. The findings support the gen­
eral presumption that small industries do offer substantially more employ
 
ment creation potential than do large industrial units, whether measured
 
against capital engaged or against value added. Also, small indust 'al
 
units, in general, are characterized by lower capital/value added ratios
 
than are large industrial units. Thus, policies promoting expansion of
 
small industries tend to improve employment opportunities while encour­
aging more effective use of that capital which is available for purposes
 
of industrial development.
 

Due to the remarkably heavy use of material inputs in the produc­
tion process and serious imperfections in most of the materials markets
 
in which small industrialists operate, returns to entrepreneurial
 
activities which emphasize purchasing and marketing are relatively
 
large. Correspondingly, returns to entrepreneurial activities which
 
emphasize the production process itself, as reflected in full capacity
 
operations or in technological improvements, are relatively small.
 

The structural interdependence of small industries is explored by
 
using an input-output model of Gujarat state, expanded explicitly to
 
include the small industries subsector. Results suggest that urban
 
unregistered units are strongly integrated into the state's industrial
 
sector. Backward linkages from large and small units alike are
 
considerable, as are forward linkages into other small units. Forward
 
linkages into large industries are weak.
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