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' REPORT SUMMARY .

Project Title: "The Tmpact of New Technology on Rurel Employment:and. .
JEl Y Income Distrdbutdon® T T oo

‘Contract No. AID/csd-2805

"2, " Principal Investigator: John W, Mellor . -

""" Contractor: Cornell University - . . '

‘Mailing Address: Department of Agricultural kconomics: = .. .
’ Cornell University, Ithaca,: Mew York 14850

3. Contract Period: June 30, 1970 - ‘June 30, 1974

_Period covered by report: ‘Janﬁéfygl;ii§73;?6:¢un¢}30”T197&§f§
' Total AID funding of.cdntrabﬁ: “$59§{595;§°¥fi;ff - s

: wEétiﬁafed'expeﬁditures'fof'hek% ébntfaCE year§€:N6ﬁe,on‘thié contract
R ' : : = . vhich is now complete.

" Narrative Summary of Accomplishments and Utilization

; The contribution of the research lies in two quite differen® but com-
plementary directions. First, the research has demonstrated the close
interaction between increased employment, increased agricultural production,
reduced capital intensity of industrial invesiment 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 why many of the current nostrums will fail
as well, The nature of the relationships has been demonstrated with a
mathematical growth model, an empirically based simulation model and a seb
of mlero studies defined to back the simulation model and to provide inde-
pendent coorboration of individual points. ,

Second, the research provides the basis for specific policy recom-

~ mendations, within the context of an employnent oriented strategy of growth,
for setting priorities and sequences of agricultural production increase,

. for encouraging small faimers, for choosing appropriate forms of mechani<
zation, for the setting of agriculturel price policy and for fostering -
 small scale, labor intensive industry. Each of these individual policy
recommendations is, in itself, complex, the positions are spelled out in
detail and empirical support provided in the various publications from the .-
research., These are summarized in the main body of this report. e
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A "Bo‘Ct -

“General Bam:grou.nd Statement of Pro ect Ob' ecr.ives° and Con- ‘
tinued Relevance of Objectives , :

: The obJective of this research is to provide an understandingxof the
conplex direct and indirect efrects of technological cbange in agriculture
k on the amount and distribution of income and employment in low income ‘coun
tries, in order to improve the basis for public agricuTtural policy for
:'meeting society 8 production and distribution objectives. The analysis is
'carried on at three dif‘i‘erent levels growth theory, simulation models an
statistical description and analysis of relationships, The emphasis on
grmrth theory is in recognition of the potentielly major role agriculture
‘may play in determining the broad outlines of a nation's approach to economic
grovth the immense direct ‘and indirect effects vhich agricultural technology

B g ve on the pace ot‘ production grovrth and the distribution of that pro-.,‘
:‘, duct ;:-_’the interrelationshios which require a broad set of strategic changes
"‘{iif accelerated grovth in employment is to be achieved: and, perhaps most
impor ant; the role current dominant theories of growth have played in \ | :
directing policy towards lov employment narrow participation alternatives
';to growth which give little emphasis to the agricultural sector, The devel-
.opment of a smulation model is a further recognition of the complex inter-;-“-

""k}actions in both grovth and distributi:on and the dual role of agriculture in""’

tij‘providing to other sectors of the economy both vages goods and the income

and demand :t‘or employment creating production. The collection and statisti-‘{
_‘ cal analysis of data recognizes the paucity offini’ormation on crucial rela
tionships and the imnortance of data from the operational level to understand

'ing grovrth and distributive policies.



Accomishments :

The contribution of the research lies in two quite different bu b.‘<_°°m131""':7"

'mentary directions. First the research has demonstrated the close interaction

between increased employment increased agricultural production, reduced cap- :

ital intensity of industrial investment and increased fori‘egn.; trade. Changegg':
*in policy in any one of these areas vithout change in the others is likely

fand perhaps certain to fail to achieve its ob,jective. These conclusions

reaching imolications %o choice of development strategy and to the (;,f;"_

lm! Ve i

vlrole and means of agricultural development vithin that strategy. They

f’explain much of past failure to achieve broad participation An grovth pro

cesses as vell‘ as vhy many of the current nostrums will i‘ail as well.

"setting riorities and sequences of agricultural production increase, for '

g_ng" small i‘ermers s for choosing appropriate i‘orms of mechanization, '.

etting of agricultural price policy and for fostering small scale »:

L bor'; ntensive industry. This report is thus presented in two parts"“_i.;

;The :first states the integrated view of growth which arises fromj'critice.l

i_""analysisof_ theory'and empirical data. "The second states empiricel findv

";ings:;in vthevf,,context‘ of 'current policy ,problems

{l".‘(,i_,;_:ixThe/'.,Interrelations ~An Ehnploymentizoriented Growth—’__

l,An ntensive -,exploration was undertaken

nwith emphasis on comparison of those theories which have little place i’or

J 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 NWo, 50): (d) a pop-
ular presentation of the employment oriented theory of growth (Occasional '
Paper No. L2).


http:implications.to

;gagriculture in the dynamics of growth with those that do contain such 8 place.

}iThrough thls explo;ation it is shuwn thatvgrowth patterns with little role
é?for agriculture are bound to have a low employment content and that techni-,
fAcal change of a land augmenting type (the “green revolution") is ‘key to
;{agriculture 's. playing 8 positive role in an emplowment oriented pattern of
groit, S

Two crucia_ aspects of agriculture 8 role viere delineated, first, as a

fwhich!provide added employment. The first sets the key role of increased
'5agricultural production ina high employment strategy. The second recognizes
1that 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 vhich may also require a vell
’designed public policy if they are to be realized. In this work it was noted
_that theories of growth which have little place for agriculture are much more
ffully developed than those that kave a role for agriculture, This has been
Jboth cause and effect of the important role of such growth theory in the |
rplanning models of most low ‘income countries with a central plan for. develqp-‘
iment.s gd

Much of the ourrently ascendant theories of* economic growth in low in-,jﬁ

_come countries and the mainstream of the multi~sectoral planning models which}

«have been 80 important in planning, derives from the Harrod-Domar type growth”

—/Throughout this discussion abstracts from the potential to meet growth in
fo0od needs through imports. It is amsumed 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
No. 58 discusses the potentials and limitations of the trade approach.



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

Feldman-Mahalanobis models fo“ autarchic gronth_of the Soviet type.; These

models depict growth as a function of increase in the capital stock and thu,fﬁi

'emphasize allocation of resources to capital goods industries at the expense
of consumer goods isdustries such as agriculture, and in effect, minimiza- 5'~i
,tion of employment because of the demand which increased employment creates .
’for expansion of consumei goods industries in competition for resources vith |
_capital goods industries. It is shovn hov such theories and consequent poliqy
have merit if agriculture offers little cpoortunity for e’ficiency increasing ,
,technological change. Conversely, the analysis of theory emphasized the
(;iuportance, to an. employment oriented strategy, of technical change in agri-'
f;culture of a type which reduces costs per unit of output and thereby provides
Tia basis for a massive net addition to national income. It is from this that
:fmuch of the potential arises for growth linkages between agriculture and
W*other sectors of the economy, and it is this vhich gives such a crucial role
to the research institutions vhich develop and refine new technologies for
agricultural production.

The analysis of growth theory indicated three key areas or relationsnips,‘
betveen technological change in agriculture and employment growth, vhich '
required empirical analysis (a) the direct effects of nev agricultural
technology on employment (b) the expenditure patterns incident to the in-
creased incomes from nev ‘technology" and, (c) the employment content in pro-:
ducinglthe goods experiencing increased demand. A series of studies developed
&éﬁé?in"each of these aress.

Direct Effects of Agricultural Technology on Employment

With respect to the direct effects of new agricultural technology on

employment, & large number of studies, including coverage of India, Bangladesh



;and ‘the Philippines, vere analyzed in terms of the proportion of incieased
:output from neu technOlogy attributable to and paid to labor as a result of
;increased emoloyment as compared to the proportion received by higher income
-groups such as landowners (see.Occasional Peper No. 50). It was found that
'there«is great'veriahility emong new agricultural technologies in the propo:
tion vof:added'output paid to labor - & topic which merits considersbly more
intensive study than vas possible in this project - but that in general the
kvery technologies so essential to provide the food to back wages goods pay-
ments, themselves provide only a small proportion of the increased income
ntoglaborrthrough increased employment, |

| "TypicalJy, only five to fifteen percent of increased income from new
technologies was: represented by peyment for increased labor (Table 1).
‘though videspread adoption of nevw agriculturel technology might allow such
small proportions to represgent a significant aggregate increase in employment,
nevertheless svbstantial’additional sources of employment are needed not only
to meet em;loymentland velfare objectives but also to provide equilibrium
betueen the'increased output of agricultural commodities from these new tech-
noiogies and the increased demand needed to maintein incentive prices for
agricultural production. Put simply, if the added income from increased foods
vgreins production goes lsrgely to the more well-to-do who are aslready eating
well, output prices may declinc for lack of offsetting demand and production
,incentives may thereby be lost, The requisite increase in demand for food
'may come from growth of employment in other sectors of the economy end con-~
sequent increase in incomes of 1aborers who unlike landowners spend a high
proportion of increased income on food. Thus, one of the key findings of
this research is the virtual necessity ui increased employment to sustenance

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



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

fIIo. ,vha-"f‘or an elaboration of this argument)

“’].‘he Expenditure Patterns from Increased Rura.'L Incomes

| ‘The expenditure patterns incident to the increased incomes from nev
:ﬂtechnology and the consequent patterns of consumption were analyzed to see
vhat types of production would be stimulated through secondary effects : (see
:;Occasional Paper Mo. 5h) for the basic analysis and Occasional Paper I\Io. 50
for Vapplication). Emphasis uas given to the effect of different distributions'
‘»of‘incomes ‘on expenditure patterns.' This analysis was in recognition of‘the '
massive effects on national income which follovs widespread application of |
;. efficiency increasing technological change in the economically dominant
:‘yagricultural sector and the considerable variation in the distribution of
that expenditure. The analysis of expenditure natterns confirmed the position
that increased employment and incomes of the laboring classes are to a large
extent spent on agricultural products. In India, for the lower two deciles
in total expenditure, 60 percent of increments to income vere spent on food-
~grains alone and 85 percent on all agricultural commodities (Teble 2), Thus
'a high employment policy must be backed ty a commensvrate 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 essential‘l.y inseparable in low income .'

countries. :

A,_stril:ing finding of analysis of e:@enditure patterns was the ma:jor

role for nonfoodgrain agricultural commodities. 4 Across nearly all income
classes,_on the order of 30 percent of added income vas spent on these com-

‘dities, cf 'vhich a ma;jor ccmponent is livestock products and vegetables.;

Foru example in India, in all but the lowest income decile, milk and dairy
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3TABKE'10 Division.of Increased "Payments" Between Labor and Other Inouts.
Various High-Yielding Varieties and Areas.-

2 Increase in Increase in o . _
- gross value labor "pay- ~ Percent
___of output __ments" of Percent = increased

Rupees Percent Rupees Percent increased output to-
per increase per increase output to other

A;ﬁ AT acre acre labor® _ inputsP
,,‘"' ’ «:».'_- .--:. .......... -— wb-:e_a_t- ..... - . o - - -

“Aligarh, UP. (7) | 462 71 46 58 10 90
Varanasi, U.P. (24) 620 65 11 15 2 98
”Udaipur. | - 3 o . :
"“Rajasthan (1) ‘ 343 . 43 18 13 5 . 95
Pqnjab (14)_ . 40 100 5% 42 . 12 88

| | Kharif paddy ====e==e=e= -

'West Godavari, . ‘

Andhra Pradesh (2) 269 38 32 17, 12 88
East Godavari, ‘ a - . .

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
Laguna, Philippines (4) 374 72 3 3 | 99
Sambalpur, Orissa (28) 404 95 36 28 11 89

: ~eememmecacee Rabi paddy =-=cseee=--ea= o
.West Godavari ' R . : T T
andna Pradesh (2) %62 86 39 16 7' 93 -
‘East Godavari, . S : . '

.4ndhra Pradesh (2) = 761 153 . 39 30° 5 ¥ %
Tamil Nadu (13) = 625 100 . .46 21 7 93
Gumai Bil, e : S

Bangladesh (18) ., .948 208 302 125 327 68
S S ammaddeeseenne. .Bajra»;..,.v.‘;'..‘.--;.'.-;---- : R
Kaira, Gujarat (5) 300 8 .f .;39&v.f 27 13 ; 7§7§;

aLabor "payment" is defined as physical labor 1nput (family and hired) ir
man-days at a constant wage. T , J :

b . . B " g
Other inputs "payments" defined as gross: value of output minus share to
labor. . e

Sourcez ‘Mellor,. John: W, And Umai d.: Lele,. "Growth TIinkages of. the Néw Foodgrain;
‘ * Technologies," -Indian Journal of Agricultural Economics, Vol, XXVIII, .

No.- l, January-March 1973, Table II, p. 39.




TK 3P.. Division of Incrementa.l Expenditure Among r\enditure Ca.tegories, by Rural Expenditure Cla.ssf'*‘

+.'* . India, 1961&-65- L ﬂ *f(‘._» S
Bottom : 4th & 5th 6th, Tth 9tk ILower E3 Upper
deciles . 3rd decile deciles & 8th decile of 10th of loth ,
(mainly, ‘ deciles decile decile
landless .{laborers :
ag. & nonag. with less (1-5 (5-10 (10-15 (15-30 (30+

laborers) than 1 a.cre) acres) a.cres) e.cres) acres) acres)

Mean Per Capite Monthly Expenditure 8.93 | 131h 17 80 2413 307 kL.89 85.84

Allocation of en Additional Rupee
of Expenditure

A. Agricuitural Commodities ):T79 - 0.69: - 0.59. 0.52°  0.k6- 040 . 0.33
a) Food grains . ):.59 0.38° ~.0.25 0.16 . 0.11 - 0.06 0.02:
sb) Nonfoodgrains i ).20 - 0.3L°  0.34  0.36 0.35 0.3% 0.31-
(1) Milk & milk products j_ ).07- 0.11 0.12 0.13 - 0.13 - 0.12 . 0.09-
(ii) Meat, eggs. & fish .02 0.03 - 0.03. 0.03 ~ 0.03 ' 0.03° 0.02
(iii) Other foods (a) ).01 0.05 - " 0.07 0.09 0.10 . 0.12 0.16
(iv) Tobacco , , f . ).0L 0.0L. - 0.0L° 0.01 - 0.01  0.01 @ 0.01L-
(v) Vanaspati- S A e O.Ql-’; - 0.02 0.02  0.02 - 0.02 -0.0L°"
(vi) Other wils ).05 0.05 i'.:,0.0lI» o0k © 0.03 0.02 .- 0
[vn) Sweetners - )Obi .051 .05] 0. Oll». 003 0.02::‘;' s
B'.- Nonagrlcultural Commodities )e21 .31_; .ll»l-‘ ‘0% ll8 0.5 0 .60 67 -
- (a) Textiles ).09 0.08. ©0.07 0,08 0,07 0.06. 0.
(1) Cotton textiles ).09' .08' ©0.07  0.06 0.06 0.05 . 0.03"
(ii) Woolen textiles - S e 0.01 - 0.01 - 0.01
(iii) Other textiles, = - - ', R 001 " e e i
" (b) Nontextiles - 002 0.23 0.3k oo o.MT - o054, -
" (i) Footwear e 0.01: 0.01 0.0 0.0L " 0.0L . O
(ii) Dursebles & semidure.bles (b) 0.01_ 0.01: .0.01 0.02. 0.02 - 0.03- 0,05
(11i) conveyance (e¢) 1 0.01: , 0.01: 0,02 0.02 0.03 - 005 - .0,10
(iv) Consumer services (d) - "10-0_,2-“: . T U002 - 0.02 1 0.03 0.03 ~ 0.0% ' 0,06
(v) Education {e) , L H0.01 - 0,01 ©0.02 0.03° 0.03 . 0,05 0.11
- (vi) Fuel & light 007 . 007 . 0.06 - 0.05 0.05 0.04
(vii) House rent (£f) .~ . o 0,01 0.01 0.02  0.03 0.04 -
(v:.n) Miscellaneous (g) - = 0.09 - 0.16 0.22 _ 0.27 _0.28 .
"~l.OO ' ’ l.OO ) 1.00 1.00 1.00 1.00 ,-‘ __‘ B

TOTAL -

Source: Mellor and Lele, %lclt., Table III, Pe lLl- original data estimated from the. Tuncbions fitted to :
S data from NCAER, ~India Consumer Ex_pend:l.tu:ce Survey," 1964-65, Vol,. II, New Delh:., 1967 5 com="
putations made by Bhupat Desai, for which see Occasional Paper No. 54, S
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Aproducts are about 50 percent more imoortant than textiles in incremental

.t ey

expenditure patterns. In general the nonfoodgrain egricultural commodities g
are 1abor intensive in production (see Occasional Papers No. 68 and No. 71 by |
Donovan) Thus, in the context of rising rural incomes and appropriate devel—’
vooment policy, these commodities ‘offer potential for massive increase in
employment vithin the rurel sector. It follows that agriculture itself may
through these secondary effects play a major role in providing increased
emuloyment but that.conversely, efforts to expand employment in agriculture
through intensification in nonfoodgrain agricultural commodities must be
supported by increased demand from higher consumer incomes, Thus, an imoon-
tant relationship between consumption, use of labor and growth is established
and hence it can be seen that employment polinies need to be coordinated over
a-broad range of effort.

"A,clear potentiel vas also shown for rising rural incomes to generate
incfeased demand for relatively labor intensive manufactured goods, and from
thet a potential is established for development of industries which previously
1ecked either a demand or production rational for location in rural areas.
From this it is shoun hov increased rural incomes can provide the demand and
Icaﬁitalliequirements for such growth (see Occasional Paper No, 42).
| "fehle‘3 illuntrates through two cases hov aggregate expenditure of Rs.
fahoo million varies substantially according to the distribution of income,
fThe Rs. 2h00 million is roughly equivalent to a five percent addition to
afoodgrain production in India at the price levels of the late 1960's, )

- In one case, consistent with many of the new high-yielding foodgrein ‘
~varieties, we assume 10 nercent of the Re. 2400 is expended by the leboring
classes (‘the lover three deciles in expenditure patterns) and 90 percent is

’enpended by the ouner-cultivator class (the sixth, seventh and eighth deciles).ff



TABLE 3. Distribution of Rupees 2400 Mfllion Expenditure Assuming Two Different Distributions of’Income.~
10% of expenditure by land- '80% of -expenditure by landless
less labo:_?nd 90% by owner- laborers i-? 20% by owner-
cultivator cultivato

Laborers Cultivators Total Laborers Cultivators Total
expendi- expendi~ expendi- expendi- expendi-  expendi-
ture ture ture ture ture ture
(million (million (million (million (million (million
Items - rupees) rupees) rupees) rupees) rupees) rupees)
1. Food grains Rl e 101 324 425 . 806 72 878
2. Milk & milk products; 24 281 305 . 192 62 254
3. Meat, eggs & rfish .- 8 65 72 .58 14 72
4. Tobacco -2 43 - 45 . = 19 10 29
5. Vcnaspati 2 43 a5 219 10 29
6. Other edible oils 12 64 77 ~96 14 110:
7. Sweeteners A2 86 - 98 - 196 =19 115
8. Otner foous 12 194 206 ‘ﬁ“96 .43, 139
9, Cotton textiles 22 151 173 173 .24 206

10. Woolen textiles - 2 . 22 . o gL

11. Other textiles - 22 22

12. Footwear - 22 22

13,  Conveyance t2 43 46

14. Consumer services 5. 65 70

15, Education 220 65 67

16. Fual & light R ¥ Sh 130 - 146 -

17. Hcouse renu e 43 43 e

18. Durables & semi-durables.ﬁj' R S 43 46 +19 .9

19. Miscellaneous : AR i EI 154 470 - 134 101

TOTAL 240 2160 2400 - - 19205 qao';.

3/ Landless laborers defined as the lowest three expenditure deciles and owner—cultivator_ 1S, the sixth :f

seventh and eighth expenditure deciles.,

Sources

Mellor and: Lel€;:op.:cib., Teble V, p. k5.
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As an alternetive, ve assume that 80 percent of the\income is expendedlby*

'the laboring classes and 20 perceni by the owner-cultivator class. The latter}
:is analagous to the probable division of expenditure in the vese 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 a_loceted 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 inyolses much‘
more complex production and trading relations,

" The increment in demand for nonfoodgrain agricultural comiodities has a
somewhat different composition depending on the distribution of income. The
increment in demend for milk and milk products is about 20 percent greater
in the distribution that favors the uppex “income groups than that which favors
the lover income groups. fThe increment in demand fur "other" foods, vhich
:nincludes fruits and vegetables, is 50 percent greater in the distribution

| tovard the landowning classes than for that tovard the laboring classes. »Inf
contrast, in the distribution toward the laboring classes, the demand is.
relatively larger for other~edible oils end sweeteners,

Btriking differences occur in demand for nonagricultural commOdities; |
Ubile the increment in demand for cotton textiles actually is 15 percent less
in the distribution toward the rich as compared to the distribution tovard -
the poor, the increment in demand for woolen an "other" textiles is more: -
vthen four times larger in the "rich" case compared to the “poor.” The incre-
_ment in demsnd for . miscellaneous goods, lergely consumer nondurables is nearlyg

>itwice a8 great in the "rich" case a8 compared to the "poor
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These are of course the ‘consumption patterns ‘that: would occur if the

‘underlying demand. functions did not change and if a quate planning allowed

:prices.-

Effective and appropriat policy needs 1,0 be based on knowledge of

{an other;policies needed to facilitate or inhibit;particular changesi-fifff

Simulation of Demand Bffects of Increased Rural Income‘u

”The ccmplex relationships delineated by the analysis of income*

ftion and employment ef fects are examined in the context of a simulatio modell

'to explore the equilibrium positions, between supply of wages goods from agri-

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

of the model is to check consistency between productionbof foodgrains, employ-

meﬁt an deman: forffoodgrains and to examine thcfdivision of direct and

indirect;employment effects between sectors, with emphasis on. the potentia]

forlemployment expansion in the nonfoodarain agriculture sector. The simu

1ation model is based on the mathematical model stated in Occasional Paper

jtheftechnical nature of the model and the findings. The analysis confirmec

ture is dependent on increased

‘whic gtheiincrease in employment :n lgri:}
;consumer expenditures which will themselves stimulate considerable growth
?in; he nonagricultural sectors as well.

o The simulation model raises the question, with a’ given rate of growth

lof foongrain production, what rate of growth in amplcyment can be sustaine
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and what will be the division among production sectors of that employment
increase. ‘ hat determinauion requires knovledge of the relationship betveen
per capita consumption of foodgrains by the laboring classes and the level of’f
their incomes -~ as income ises, per capite consumption rises and a given
increment of foodgrain production will supnort 8 lesser increment of employ-“
ment than previously.; It is also necessary to know the characteristics of
bhe technology for increasing foodgrain production and the lebor productivity"
in the other sectors. The former determines the: labor used. directly in food-‘
grains production, as vell as the distribution of income among income classes,
thereby determining the potential direct increase in employment.

vThe 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
aptechnology_system heavily'influenced by the new high-yielding crop varieties
appliedfat'a rate {0 provide growth of foodgrains production of approximately
3;9.percent per‘year and the consumption relatiouships shoun in Teble 2, ve
£ind that total employment grows at a rate slightly higher then four'percent
per year (see forthcaming Occasional Paper). Vith a labor force growthrrate '
of two and a half percent, such a rate of growth employment would allow -
absorption of‘all'labor nrece growth plus an additional eguivalent of 30 per=
Cent'of/the basebperiod active labor force in a period of 12 years. Although '
»the supply of labor in low incone countries is highly elastic it still seems
likely that that order Jf emnloyment growth would result in rising real vwage
=rates in addition to in*reasing average employment per person and per family.
Uith the given technical assumptions the rate of grovth of employment in
foodgrains production is about three percent per year; and, in the initial

years, 22 percent of the.added employment is in that sector, despite the-
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;relatively low employment content of the nev egricultural technology.s -

,r’sing incomes stimulate a rapid growth in demand of employment in that ector

of initially 5.7 percent, increasing gradually to 6 1 percent per year*.absorb-

ing approximately 22 percent of the: edded employment. Thus, the tvo agri~,
‘culturel sectors initially absorb about hh peicent of the added employment,
about equally divided betveen foodgrains and the rest of agriculture --‘the
first determined by technology and the second by the indirect effects of
Lincreased consumer income end expenditure.

The residual employment allovs a8 four percent rate of growth of employ- :

;ment in the nonagricultural sector. That is a. rate slowertthan that actuallyk’
Lachieved within the Indian Third P’an period. But in this case, employment
growth in agriculture is: faster and there is consistency with the foodgrein
supnly._ The rate of output growth in the nonagriculturel sector vould depend
on the rate of investment in that sector, and the consequent increese 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 grovth rates ‘seen feasible with reinvestment of the bulk of returns
to cepitel or industrial profits at a rate of return on capital of eight per-
cent or higher. Hence, in this context, it seems unlikelv that capital would’
be 1imiting to emnloyment growth -- assuming no excessive leakage into public
sector consumption and a potential to trade for capital intensive nroducts |
These rates would provide an overall rate of growth of output of about 5.4
percent per yee“'--“- mebs S bl e oo I

per yeer,é/

Q/The overall grovth rate 1s a welghted average of the three sectoral grovth
rates and the per capite rate is edjusted by subtracting the population growth
rate,



‘he rate of grovth of per ca.pita la.boring class. :anomes and expenditure

un 1:of the employment grovt rate minus the labor :f‘orce grmrth rate,
'vuntil "fu.‘!l employment':,:‘ is reached - or in this case a,bout l 5 percent per

' year. Thus, income of other cle.sses are groving significantly fa.ster than |
laborers' incomes. Howevei ’ _that is a vast improvement for the laboring class
over the cepital intensive pattern of grmrth » Which he.s historically given
"them no- incree.se in per ‘capita real income. Also, the extent to which expen-
diture patterns among income classes diverge depends on the extent to vhich
increased incomes of the nonlaboring classes are reinvested. Among the
‘p,ea.sa.nt fa.rming and small business cla.sses 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 grovth of foodgreins production. Thus, a decline of the agricultural pro-
duction growth re.te to 3.3 percent, other assumptions approximastely the same,
reduces the rate of grovrth of employment to about 3.4 percent per year. uith
Ae.bout 30 percent of ‘the increase in employment in the foodgrains sector itself.

- Production of‘ nonfoodgrains agricultural commodities grwos at a rate of about-

: f‘our’.;percent per year. The rate of growth of per capita income of the labor- .
fimz cla.sses reduces to one percent per year, E
trikingly, if the technology of foodgrains production swings more

‘.‘hes.vil}r away from tra.ditional techniques 80 thet a slightly higher than four

-“’rcent rate of grovth of foodgreins output is a.chieved but with the bulk of

i’:uth grovth from modern, high-yielding variety technology, hsn the overall

‘{r te“of grawth of emoloymen" is of course the same, 'but 30 percent of this |
‘;is;,initially in the foodgrains agricultura.l sector and the rate of growth
}of nonagricultural employment is initia.lly 6 2 percent s declining gradually .

;to ll 5 percent per. year. SR
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Thus we see cleaxrly that consistencv betveen growth rates of foodgrain

?production, employment and cepital supplies and reouirements are quite inter-
fdependent and sensitive to each other at apnHroximately current levels of pro-

duction. A cohesive progrem of expanding the various sectors of the economy

is needed and becawse of the varying nature of ‘the: sectors, call for dif,er-’
ent supportive efforts in those various sectors.

-Employment Implications of Increased Rural Espenditure

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

aotential to increase the labor intensity of production processesf' 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
oroduction as well as by contributing to an environment condusive to growth
:f small scale industry of a generally labor intensive nature.‘ Rapid growth
Ln agricultural production through technical change places heavy demands on

3 nation ] capital resources both directly in the large capital requirements
af technical change itself and indirectly by releasing the wages goods con—
straint on employment and thereby requiring the capital for creating many
nore ;jobs.

The research"xpl res -th ”'"Tdtal problem as it interacts with technical

change in agriculture fromvthree points of view. First, secondary data were
analyzed to test whether variation in income distribution and hence patterns
of consumption 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

struca\me related to broad strategies of growth do indeed have 8 substantial

eff.ct ‘on employment
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Even though the secondary data available for this purpose were meager
iand difficult to interpret two reassuring points are apparent from compara~
ltive data on capital-labor ratios. First, the capital-labor ratios are rel- -
fatively low in the consumer goods industries experiencing the largest increase'
;in demand from increased rural incomes assoclated with technical change in a
lpeasant agriculture (Table h) Thus, food processing, textiles, footwear and
furniture manufacture are amongst the least capital intensive industries o
.(Table h)

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
chemical industry. Similarly, the ratio for the cigarette industry is some-
-what lower than for milk end 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 mede dramati-
cally in Nightingale 8 illustration of potential for reducing capital intensity‘
through small scale operations in providing milk marketing and processing
: services (see Occasional Paper No. 17). Thus, the structure of demand may
_{influence the choice Cf techniques as well a8 influencing the scale of produc-
‘7tion of many of these consumer goods, Through both of these factors, the
{structure of demand associated with rising rural incomes may encourage a more

fdecentralized and labor-using pattern of industrialization. That pattern may,hfh

ihoxever, require considerable facilitative action with respect to the rural

iinfrastructure.



Table k.  Capital-Lebor Ratios a:d Value Added, by Industrial Sector, Indla, 1960-196

Productive  Plant mach. Percent of
R : capital per & tools per total value added
Industry L T U employee employee 1960 1964
: o - o o (Rupees) (Rupees) .

. Tobacco Mfrs. © 3,856 - 399 2.0 1.3

Mfr. of Footwear, Other Wearing Appaxel & Made-up o o : S S
Textile Goods :

Textile Mfrs. '*f

M{r. of Leather & Fur Products Except Footwea.r i&

W82 T oa.
W87 2,219 3.8

61

other Wearing Apparel 16,011 : 91;7, 0.3
Mfr, of Wood & Cork; Mfr. of Furniture & Fixlmres 6,095 1,6118 0.8
Miscellarneous Mfg. Industries " 6,823 2,599 SR I
Food Mfg. Industries,Ekxcept Beverage Indnstries s 8,077 3,029 12,0 .
Mfr. of Transport Equipment 8,551 2,949 S 10 2_*';
Mfr. of Nonmetallic Mineral Products Except Prodncts R o
of Petroleum & Coal 9,054 - 4,053 h u
Mfr. of Metal Products except Me.chmery & Transport o T L it
Equipment 9,185 -3,048 2.3
Mfr. of Paper & Paper Products; Pr:l.nting, Pu.blishing o Tl S NOELIRE
& Allied Industries - - 11,308 6,181 hh 4.1
Mfr. of Mechinery except Electrial Ma.chmery . 11,453 4,685 3.2 5:3
Mfr. of Rubber Products - - 13,076 k643 2,67 1.9
Mfr. of Elec. Mach., Apperatus, Apphances & 'ﬁ;pplies ’ 13,921 4,399 3.3 k.2
Beverage Industries S 15,578 5,487 0.3 0:4
Mfr. of Chemicals & Chemical Prodncts 26,436 11,123 8.3 8.4
Basic Metal Industries : 2 35,035 22,109 8.7 2.8
Electricity, Gas & Steam ' 52,171 38,882 2.6 8.2
Mfr. of Products of Petroleum: & Coal 126,056 57,793 1.8 1.3
Total - > - 1000 . 100.00
Source: Government of India, Anmual Survey of Industries, Vol. 1, 1964,



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

T e

Productive Plant mach. % of all industrial

N e ;'~d © capital per & tools per _value_added
- SRR employee employee 1960 1964
Milk Foods & I oods 26,446 12,949 0.1 0.1
Other Foods . ' '
- . Processed Fish & Seafood 6 498 . 4,249 - ‘-
Processed Fruits & - ‘
Vegetables 5 B 5,871; 1,678 - 0.1
Tobacco TR , C
Biri - 816 .33 0,2 0.0
Cigarette o 17,798 2,056 1.2 1.2
Snuff - 10,754 1,267 - -
Jerda . 3,658 476 0.1 -
Other Tobacco: . 1,653 135 (not comparable)
Edible Oils - 7,635 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 c - .-
Cotton Textile | 4,843 2,382 23.7 17.7
Other Textile | | .
Mool 9,259 2,729 0.7 0.8
Footwear ;’Sf.f}g « "““j_f"ﬂgigél | '610 ' - 0.1.

Sources Government of India, Annual Survey of Industries. Vol. ) O 1964. ﬁ«f



.21

Tables 'S and 5 also present data for proportion of value added in manu
facturing contrihuted by each of' the industry categories for India. in 1960
and 1964, In this period the industries which would experience sherp increase
in demand from increased rural incomes ’ actual'l.y experienced & relative declin
in importance. Particularly, large relative declines occurred in the low |
capital-labor ratio agricultursl 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 su:f.‘ficient to increase the average capital-labor
ratio by 20 percent from 1957 to 1961+ and by an additional 22 percent from ‘
1960 to l96h (ds.ta from AnnuaJ Survey of Industry). The change in average
.capital-labor ratio vas- calculated by assuming the capital-labor ratio for
each industry constant at its 1961L level and then weighting that ratio by
‘the proportion of 'value added contributed by each industry for each of the
;yea.r_s ‘measured.} ‘J.‘hus change in the ratio by this calculation is entirely
duelto change‘ in the proportion of value added 'by each industry. Major
"increases in rural. incomes through increased output of new foodgrain varie-
f_fties may reverse this tendency and change the structure of demand and output
'growth toward more labor intensive industries. ‘

More intensive analysis of change in industria‘l structure in India
iconfirmed that the employment content of past industrial growth has been
;strong:l.y skewed towards 1arge scale capital intensive industry, that this was
:the result of the strategy of growth and, that the trend could be reversed
*in ccmplement with a rural development strategy which raises inccmes through
fefi‘iciency-f;increasing technological changeﬁin aszriculture.’l. nroduction ( see }?-‘:}’

forthcoming ,{Occzasional Paper by U. Dabholkar)
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Beca.use of the interrela.tion’*of food production with demandfifor foo"' e a.nd

;/jemployment it is crucialy to the_fagricultural stra.tegy tha.t substantial emnlov

'ment: growth occur in other sectors of the economy.,

Sma.ll sca.le industry represents an important potential source of employ- |
ment growth which itse].f msy be loce.ted more readily in rural areas experienc- )
ing Arapid increase in incomes and consumer demend. The analysis of small ‘
scale industry confirmed its potentie.l for labor intensive operation and
showed a heavy dependence on capita.'l. intensive large scale industry for inputs.
vIt is this latter which, on the one hand, limits the employment potential for
smaJ.'L scale industry in the autarchic growth strategies of the formal type,
with consequent loss of opportunities for rural industries as well as employ-
ment;_grmrth,ﬁ but which, on the other hand, argues for increased foreign
‘t;-aq'e’:‘s,“s a nee.ns of importing capital intensive intermedie.te products to
'facilitete growth of small scale industries and for exports of labor inten-
| sive products in payment. Thus, we document a further interdependence between
policies for a.gricultural employment, industry and trade (see Occasione.i Paper
No. 7l by Mellor and Lele).

v In slmnary, the research shows the need for major change in: strategy of
growth if employment is to increase more rapidly and how technical chenge
in agriculture can ple.y 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 & decrease .in capital intensity a ma;]or portion
L.of which is due to growth in labor intensive products in agriculture for
'which demand increases rapidly with rising incomes. From this follow e.

series of policy needs and recomnendations. )
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2. Policies for Employment Oriented Growt

" The growth relationships of a rural and employment orlented growth
'strategy suggest a wide range of policy issues and actions upon which the
vreseerch has shed light of verying intensity, Ten such issues are treated
helow. The treatment is in eech case brief, aad pulls the essence from a
la.rger treatment in the cited Occasional Papers.

a. Priorities and Sequencing for Agricultura.l Production Increase

Increased production of basic food commodities was esteblished in the

theoreticel analysis as essential to a high employment policy for the simple
rea'son that low income consumers spend the bulk of increments to their income |
on'hesic ce.loric sources such as grain.

Similarly, techrologicel change of yield increasing types was established

es 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
stimula.tes growth in other. sectors of the economy, with consequent profound
:f"implications to employment policy. '.I.’hus pursuit of the "green revolution,"
*;vmuch critical litereture to the contrary, is for most countries a. necessery
'condition to increa.sed employment and welfare of the poor. Thus the pro-

, duction policies of agriculturel research s educa.tion, input supply, etc.
"ere the first policies for an employment oriented pa.ttern of growth. ) The
,‘,‘,potentiels inherent in the green revolution, however, do not flow automs.ti-:
,ce.lly. They must be supported with ccmplementa.ry policies.

Judiciously selected mechanization may be necessary to both the increase

.vin agriculturael production as well ag to direct increases in employment. : '.l‘his

& 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 & nmumber of policy issues
of current importance, particularly in the context of dymamie rural development.
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is because lebor hottlenecks a'b certain seasons may prevent a.ccep’cance of
new crop varieties or cropping patterns which would not only inc/rea.se produc-A
tion end income, supporting employment in other sectors of ‘ohe econonv, 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-
ri)i{z‘a,n)f Of course the full distributional implications of such mechanization
elso' depende on the underlying} structure with respect to such matters as land
tenure and ‘power. Thusv, mechanization policy is particularly complex, re-
quiring knowledge of labor supply and its seasonality as well as technical
reguirement; for crops. In the long run considerably more research is needed
to facilitate sound policy. In the short run, the complexity of the sgitua-
tion may require emphasis on the market mechanism and prices to regulate the
.gifowbhof mechanization,

Increased production of nonfoodgrain agricultural commodities such ag

vegetakb’es and livestock products becomes an early priority in an empl oyment
oriented strategy. This is because they are lsbor intensive in their pro=
duction, providing a major potential for increased employment as incomes
:éise and & 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
empleyment eccurred in this sector. BSeveral important policy implications
.fellow. Reelié.ation of the potential in the nonfoodgrains agricultural

_; sector requires growth in consumer expenditures, as it is a demand led
‘growhh, dominated by commodities with elastic demand patterns. That same

} charecteristic implies grewth in demand for nonagricu].tural conmodities as | |
"well, providing a Joint stimulus to several sectors of the econcmy., Because

~Of the nature Of demand. r:[nimr 'ma'ln-i--hrg pricea wi]_]_ Bhiﬁi consumption tc
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’otl_;er commodities, thereby losing the employment potential of this sector..
‘T»n_us, | it is important that sgricultural policy remove the production and
ma;rketing bottlenecks in these sectors. Since breakthroughs in the basic
food commodities may occur rapidly, a forward locking rurel development _'
sﬁrategy 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 hemselves, witn b'

further implications to marketing institutions and policy

b, Fostering the Small Farmer

Improving the conditions of the sma.ll farmer is important in its own
‘fwelfare contexb and in order to prevent his fs.lling into the even poorer
gla.ndless la.bor class. The small farmer problem interacts closely with both
"technica.l change in agriculture and with various aspects of employment policy.
“For ‘;hese reasons this research gave substantial attention to small farmer
‘problems (this work is reported in Occasional Papers Nos. 47, 53, 57, 61,
‘6lt and 68).

Increasing pa.rticipa.tion of the small fa.rmer in growth requires two
u‘ma;]or thrusts. First, facilitating his application of high yielding tech-
‘Av"nology, and second, fostering production of labor intensive ccmmodities. ‘i‘he
"first requires recognition of the specia.l problems of the sma.ll farmer and
: consequent micro policy and the second additiona.lly requires an adequate
nacro policy environment.

The small farmer faces prohlems of access to capital necessa.ry to eppli-

cation of high ylelding technology; but, even more importent, he’ fsces",‘ .'
'serious problems of risk and uncertainty aversion which make him reluctant

to borrow or to innovate even when other conditions are favorable (see de‘bailed.



analysis of risk and uncertainty vis-a-vis the small farmsr in Occasional
Paper No. 68 by Schluter) Thus, small farmers are constantly forced to
choosge. lower income but more stable crop combinations and technologies.; Thev
: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
wincome 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. fﬁ
The small farmer earns his income more from the 1abor of his family than
'from his small piece of land -- he is thus a cross between a landless 1aborer
and a landlord, but weighted towards the laboreru It is for this reason that
the 1abor intensity of farming is 50 important to the small farmer and it is
here that important interactions occur with other elements of development R
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 generalhy is rising there will not be a favorable demand and price i
'context for major increases in production of such ccrmodities. .Thus, in‘our’
simulation model we show a substantial proportion of increased‘employment in
aériculture generally and livestock production and vegetables particularly.h;
However, expanding consumer expenditure for demand elastic agricul turel come-.
modities will be accompanied by commensurately 1arge, or 1arger, increase in§

demand for nonagricultural consumer goods, which also have elastic demand
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and’ which also have a potential for substanti...... labor absorptive ‘capacity, -
iThus s we see a crucial set of interactions. _ Large increases in productivity'
._in foodgrains production are required to provide both the nost basic wages
goods to back increased employment and a portion of the increased income to
purchase nonfoodgrain agricultural commodities, while growth must also occur,_:':
in the nonagricultural sectors to reinforce the demand growth and to provide',_
ﬁcomplementary consumer goods. 1 Thus s much can be done to increase employment'jf‘:
‘in agriculture and particularly employment and incomes oi‘ small farmers - bu’c
‘only in the context of a set of major developments in other sectors of" the

'econonw

,In the context of‘ & general strategy for economic growth favorable to o

nonfoodgrains agricultural production it is necessary to give attention to the

same factors requisite 0 spread of new technology to small farmers - reduc-
bion of risk and uncertainty and provision of capital. : Labor intensive

activities are normally intensive in requirements of working ca.pital and the

risk and uncertainty from weather and pes:{ effects on yields and price in- '
stability vmay be especially high. It is for +hese reasons that small farmsrs

tend,to; avoid the labor intensive enterprise combinations which on the surface

The policy needs are sevewﬂ

seemibest suited to them (see Schluter, No. 68)" .

E‘irst 5 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.

¢. Fostering Small Scale Industry

Expansion of small scale industry offers potentials closely related tc

: those in nonfoodgrains agriculture and can be seen as highly‘complementary
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itofemp’ oyment "orientedi’"'yolicies for agricultu"-e. ,,Rising incomeﬁ in_rural a.rea.s

may itself crea.te :.favorable dema.nd environment as ,well l__'sv . source .of sav-
ingsand i investment (for a. fuller tree.tment of small scale industries 5 see
m.casional Papers Nos. 56 and 65) Concurrently, smaJJ. scele industry may
tap sources of sevings not otherwise e.vaila.ble for industrial expansion. _ Om'
investigetion showed the following policy related characteristics of small
scale industry (1) they tend to be 1abor intensive, (2) they have large
working capital requirements relative to ‘their fixed capital requirements
(while leanding systems tend to be more oriented to praviding loans on security
of fixed capital); (3) they use 1arge quantities of raw materials relative to
fixed capita.l, requiring finance and making them vulnerable to price fluctua-
.' tions in raw material markets, the latter, in turn, placing emphasis on
~ ftrading acumen and favoring the trader as entrepreneur in smell scale indvstry;
U‘(h') the raw materials required such as steel, plastics and fibres may be
ce.pitel intensive, requiring imports if the labor intensive advantages of
small ‘scale industry is not to be substantially lost,

| Thus N 'growth of small stale industry complements vigorous agricultural
v»'dév\‘relopment policy by providing employment and hence increased incomes and
demand ':t“or 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
:t foribetter worl_cing markets, imports of capital intensive raw materialvs and |
i interm_}edia.te products, ready supply of working capital, and rising consumer‘
_income. Frcm this it is clear why small scale industry has fared badly in

“capital intensive strategy of growth.



29

: b”a‘.“ The Potentials and Role of Integrated Rurel. Development

| ‘Integrated rural development becomes a desirable and feasible prorposicion
in the context of income increasing tecanologicel change in basic agriculture |
and the market town 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. lieweirer s these _changes“'
"hinge very much on the initiel technologicel breakthroughs‘in basic _food |
production -= the ‘green revolution,.' It is fhe"increa‘_sed incomes from the |
initial technological breskthrough which provide increased demand for trans-
'por'b, for increased agricultural output, for prc;ducer goods such as fertilizu
. ie.nd for consumer goods: for electrifice:bion for both produc'bion and constmp-‘
vtion purposes ; as well as other elements of riral infrastructure. Increased
Arural incomes and demand, greater potential for rural investment and improved
rura.'!. infrastructure then create an environment fa.vorable for small scele
industry vwhich, in turn, fosters employment a.nd resources to help pa.y for ‘
rura.l infrasturcture. '.Eherefore s We see agricultural production, consmnp'bion
a.nd rural industry providing 8 basis to support rural infrsstructure which |
‘no one factor alone could support The implica.tions of this set of rela.'bion-
ships to total developnment stra:begy are profound. Given the messive initie.l
siza of the rural sector, videspread success in integrs:bed rural development

will require a high proportion of the economy’ 8 physical and financiel

:for the total approach to succeed; success is not likely with a. par‘bial

comitment to an employment oriented strategy.

The basic policy needs are a commitment to technolog‘icelichenéefin agri-

culture as the engine of growth; to investment inrura.linfrastruct e,
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.y‘vi”cluding roads and electrification, on a massive scale, and to fostering o

=\;small“ scale rural industry, as indicated above

The Bole of Rural Public Works

: j The ‘foregoing analysis facilitates placing the role of rural public works

in ‘perspective, It can be seen that without ma;jor ancillary efforts at rura.'l.
: :'}vdevelopment public works programs cannot fulfill a function of providing 8.
,‘maJor source of employment and real income for the low income laboring classes.
T With vigorous rural development, rural public works will be needed for pro-
; ductive purposes and generally need fill no more than & residual role in
,,‘providing employment. (For a full discussion of rural public works in the:
-»_ilarger context of rural development, see Occasional Papers Nos. 60 and 71

'.”by Donovan. )

» ‘Rural public works programs may provide a major source of employment in
pi ' ro.ject areas without affecting aggregate demand for food significantly,
’But if‘__h Lﬂ public works program is national in character and affects a major

f’portion of the laboring class and the employment problem, then it necessarily

ha B, substantial impact on the demand for food and for grain in particular,
ﬁlIt 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. But, that very growth in food
output s increases employment directly, and provides income flows which in-

: directly increase employment and through this set of processes creates an
effective demand f'or increased rural infrastructure. In this context, rura.
public works are prorperly viewed :t’irst in their productive capacity of pro- AR
‘viding the infrastructure of rural development and secondarily as dealing o
with".:"jsmall\ scale s hard core »‘problem of unemployment and poverty within a N
. pansion ol ext, It is‘.the necessarily stlpplemental"»xi,
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role of rural public works vhich has been missed in mich of current:policy

discussion.

yf. Reglonel Development Problems and Prospects

Regional development in a rural oriented grovth pa.ttern, rems.ins the most

intrectable problem of employment and growth. A region which is“uneble to
apply new agricultural technology and to experience vigorous rurel grmwth
suffers a dual disadventage in mitigating problems of employment a.nd poverty.
First, agriculture itself does not gerve as & ma.;]or d.irect a.nd indirect source
of expanded employment ; second, the area itself cen provide neither the re-'
sources nor the effective demand for the infrastructure crea.ted by rura.l
public works. Conversely, such ini‘restructure is in hea.vy demend and ce.n be ,
paid for in an advencing area. Thus rurel oriented grcwth is likely to
establish and greatly widen regional income dispa.rities.

| The dilemma arises as to whether investment is better ple.ced initia.:l.;l.y
in the areas with production potential s relying on growth in dema.nd for 1abor
in such area.s to provide employment for -the lagging area. through migre.tion
or to eventua.'l.'l.y provide 1a.rge funds for infusion into the hgging a.ree.. Our
t programning analyses suggcst substantial p‘ovtential for increased employment
by concentration 'of '»iuvestment in more responsive ‘areas and using la.bor 'migré.- |
“tion to break labor bottlenecks and to relieve poverty in the backwa.rd a.rees
(see Occasione.l Paper No. (l by Donovan) !l.‘he» dilennna of the socia.l welfe.re

implication of such regional dispa.rities rema.ins.

g. Agricultural Price Policy

Agricultural price policy becomes, in the strategy set forth, a. rele,tively

patsive tool of policy, consistent with the intensive analysis of our previousf

AID resesxch project on, "Agricultural Prices in Econonic Development' T ,

Role, Function and Operation" (see Occasional Papers Nos., 39 and 51).
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Relative agricultural prices play a. me.Jor role in indice.ting the bala.nce
‘between employment policy a.nd food production policy. Rising rela.tive agri-v
‘culturel prices indicate tha.t employment and real incomes of the low income
people with ela.stic demend is increa.sing faster than food production and the.t
fa.ilure to e.ccelera.te food production growth will require slowing of employ-
ment growth Conversely, declining relative food prices suggest potential for
e.ccelerating employment growth and an indication that the pressure of direct:
and indirect stimula.tion of employment may require a facilitative public policy.
Attempts to control prices without dealing with the underlying supply and
demsnd relationships ére likely to create lost opportunities for increasing
longg »un employnient.

Rising relative prices of potentially employment intensive commodities,
cuch as livestock products and vegetebles, indicate that production or market-.
ing‘ constraints are inhibiting growth and provision of employment.

| Specis.l price problems arise with respect to the small farmer, His par-
ticuler vulnerability to risk and uncertainty argue for programs to shield .
him from fluctua.tions in output prices. However, it must be remembered that
i’or the sma.ll farmer with a major element of subsistence production, stabil-
ization of prices tends to destabilize income (see Occasionel Paper No. 6)
For the income elastic commodities such as livestock and vegetables, the small
:t‘s,rmer nmey well sell as large or a larger proportion of production than the’
la.rge :farmer, but stabilization of prices of perishable commodities may be
exceedingly expensive except through programs of 4mproved marketing, includ

‘ing f’storage end trensporte.tion.

hus, the farmer 8 and politician 8 emphssis on prices is well: considered

‘given ‘etheir m&:]or airect effect on income and incentives‘ ~Bu

will focus on those price effects as important indicators .of underlyir
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Broblens vhich mist receive attention 1f cbjectives of growth et distribution

vocié,l o’o;]ectives. Subsidies for 1a'bor sa.v:lhg mechaniza'cion, for example )
’not nly encc»urage uneconomic mecha.niza.tion bu'b may divert a.ttention and kR
"allocad:e rescurces away :t‘rom the types of mechanization vwhich break employment
ibottlenecks and increase totel employment. Similarly, ettempts to reduce

:t’arm prices ai:e »iikely to result in distortion of production patterns towards
upaffected products or ﬁo distortion of markcting chennzls in less efficient

‘direc'bipns. These problems are of consequence and must be analyzed.

iﬁ.f",i.a’ria Reform and Multiplier Effects

l La.nd reform and a relatively even size distribution of land ownership
‘13’, érucial to obtaining the favorable indirect, linkege effects of ‘techno-
ibéical_ change in agriculture upon employment growth. Although this research
did hét deal directly with the land reform qugSt:lon, the favorable relation-
éﬁips diécovered_ o?:cu'rred in situations of relativeiy broadly diffused land
sﬁﬁersbip patterns (see Occasional Paper No. 54). It seems likely fhat where
ia.nd ownership is highly concentrated the cbnstmption patterns of the land
owners would tend towards high‘ import content and high capital intensity.
Ibus, the linkage or multiplier effects emanating from the new agricultural
tféchnologies 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 'bot'h'»v
growth and income distribution would be change in consumption pdtterns‘; by , '
redistribution of land or, through taxes, the income from land,
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These brief comnents on 1and 'benure add not only an additional dimension

to considera.tions of 1a,nd tenure but serve to empha.s:lze a key fe ture of gromh
processes rela:bed 'bo agriculture - the role of 1ncome distribution, the pat-'
terns of cons\mption expenditure and uonsequent employment intensity on. the
s‘bructure of growth,

i '_386cia.1 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.
'.nhe 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 thet the poor in low income countries
suffer a lack of basic calorie sources, and that they spend a high proportion
of"if;;remenrbs to vincome on these basic calorie sources (see Occasional Papers
Nos. 48 and 50). The first requisites of improved diet and health are in-
creased ‘agric'ultura.l production and increased income of the poor. If these
requisites are met by aggressive rural development, then the food" supplies
becon;xe ava.ilable as does the potential for employment to increase incomes of
the poof. Further, the enviromment becomes improved for rural infrastructure
of ‘transport and electrification, which further improves the 'conditions for
building and steffing institutions for supplementary programs of educafcion
and direct delivery to target groups of special vulnerability to hea.lﬁb
a.nd"nutr:l.tion problems,

Jo. Rural Educetion

 Rural education, as is true for henlth and nuirition, haes greater poten-
tilals for success in a 'cenbext of vigorous rural development. The children "
of the rural poor tend not to attend school in the context of & stagnant
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‘rural economy. Under such conditions the returns ‘4o education are low ( see
‘C’)ncasional Paper.No. 69 by Shortlidge). - Vigordus rural development providen:
growth in rural employment opportunities for low levels of education (see B
Occasional Paper No. 67 by Shortl:ldge) -These opportunities arise not only-
V:l.n firma serv:l.c:l.ng the product:lon aspects of agriculture but a.lso in firms
‘a.nd sa.les out lets for the higher que.’l.ity consumer goods demanded from tbe
h:lgher incomes. Thus investment in rural educat:l.on may a:btract lower 1ncome
‘participants :ln a contexb of expanding employment opportunities and not in
a stagnant ru.ral a.nd employment grawth situa.t:l.on
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‘Researcher: ' Uttam ﬁébhcnén;.j

- Period:covered by report: Jamuary 1, 1973,-3Jhpgf3¢;§;91

1., Bubject of Research

~ Aspects of industrialisation and lehowr Wwasorption fn industry in
India.' The research investigation has three aspects, namely, economic,
quantitative and methodological and hes twn major objectives:

A, Performing comprehensive economic analyses of the evolving pat-
tern of industrialisation end iadusirial employment in India since the
onSet of central economi. planaing in thot comntry in 1051,

. 3, development of a new analyticel. approach, supplemented by empir-
ical evidence from Indian industries, that may be a useful tool in the
formulation of an industrial policy thet is designed to generate large
‘scale additional employment over the planning pericd.

2. Progress Made

(1) Collestion and systematization of rav data on capltal, employ-
ment, output, prices and costs for industrirs exoracing the entire orgean-
ised Indian industriel sector for important years since 1951,

(11) Economic statistical and econcircivic studles of “he behaviour
of key economic variebles like capital, employment, cuctput, prices and
costs over time and their evolving relationships to one another, in indi-.
vidual industries and in the industrial sectos generully,

141) Inferences by way o7 2concut.c explanations or the evolving
‘pattern of the relative magnitvdes and inter-reletivnships of key econ
omic variables observed siace 1951,

(1v) Proposition of a revealed output input relation called the
Posterior Industry Asgregate ~ttput Input Relation in place of the tra-
‘ditional technological conespt of the production function, as an aid in
the formilation of a new industrial policy and estimation and economic
‘explanation of the estimated PIACIR for twenty-five indian industries.

3. Some Impoxtant Corclusinas

(1) The structure of Indian industries by wey of the composition ,
of fixed cepital in industry and incuntrial output, changed significantly
over the period 1951-67, in favour of indust:ies that have a low employ-
ment component per unit of fixed capltal and eieo per unlt of output,

(11) Within given industwy groups there was evidence of lebour
saving in relation to capital cver time generally which in turn can be
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ageribed to the changing importance by way of share of fixed capital of
sub-indushrices within given indushry groups or to a tendency towards
progressive substitution of capital £or lsbour in proczsses of produc-
tlou generally or to both.

(111) It 1is possills snd also eminently desirable, given the pre= °
vailing economic conditions in India, aund in view ol the performance to
date of thz industrial gecior, to edept a sirategy of industrelisation
that is capable of gencratlng very sizable additional productive employ-
ment ove: the plan period. This can be acnieved ia part by coasclously
facilitating the geowth of industries that have a high employnent poten-
tial in the short and in thne medium run. Ar econcmic tool that may be
veluable in this context is the Posterior racdustry Aggregate Cutput
Input Relation which enables the planner to dlscriminate quantitatively
between industries with regard to their labour ebsorption potential.

4. Work to be done

- (1) Scme amplirficatory sud supplementesy cumputation is yet to be
}oge both with regurd to selisfactory achievement of objectives (A) and
B .

s ]

 (41) A stell porbion deoling with investigusion of objestive (B)
18 yet to be written.



Appendix 9°(D.2.b.)-

USAID Reoeurch Prozress Depori

Researchexr: Bhupendrs I, Desat

Period covered by report: Jemmary 1, 1973 ~ December 31, 1973

Currently input-output datae of each crop of the semple farmers of
Surat and Muzaffarnagar districts are beinz compiled. Simultaneously
drafting of the rewvort is alsuv in progress. The intivdrctlon and an
appendix on assumpuions a2nd procedures of cowpiiing complete input data
for banane and sugarcane are olready drafted., Also a mlcro-ezonomic
model of interrelationships of crnp-farming, delry-farming and consump-
tion 1s being conceptualized to explain a farmer's decision to change
his technology.

Technology is defined to ‘ncluie new seca varieties and new crop-
ping pattern thet is particularly influenced by the releare of a key
production resource, viz., lrrigatvion, constraint. Both the Surat and
Muzaffarnagar samples provide an evidence to thils definrition of technol-
ogy. A significant number of sammple farmers o both the districts have
invested in well irrigation even thouzh lhey hive access to the canal
irrigstion -~ a resourc2 for which these &isgtrichs huve been traditionally
known, '

Some specific although tentative findings suyperting the above for
the Burat sample are given belou:

As many as 43 percent of tire svgarcane fprowers uave elther exclu-
sively or partially irrigeted this 2rcp by well ivrization, The cor-
responding percentages are &4 for banana grewers, 50 for vegetable grow-
ers, 26 for wheat and 21 for paddy. One thirvd o¢ the sawple farmers who
have neither grown banana nor sugzarcaeve tave “he least irvrigation resource
availlable to them. All of these femcrs o bzve canal. irrigation facil-
ities. Also these farmers' rields and net relirms pes ccre on thelr
paddy and wheat crops are almosc 1d:ztical to those c¢f tle ramaining
two-thirds of the semple farmers.

One of the objectives oi' thls reseerchh s to £fird oul tne changes
in net income and in irput renuirereric as & result of chenges in crop-
ping pattern (including new seed variety). All the cample farmers of
Surat district have exclusively grown the new variety of paddy which
yields about 73 percent more vhan the traditional varietics., However,
none has grown tne high-yieldlng variety nf vheat. This 1s due to the
environmentel unsuitability of the naw wheul wacleties available in the
reference year, 1969-70. Some tentative results ou increment in net
income and in input requirements mar cere per annum for alternative
ecrop-combinutions are tabuletad.

Until more suitable and jyprofitable new vsrieties of wheat and paddy

are found sugercane will contimme tc occupy ithe land it has claimed,
Indeed, the paddy-wheat acreege may even get »zplaced by sugarcane,
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particlerly when the merketing and irrigation facilities would expand.
In such an event, maximum demand (in ebsolute terms) would rise for irri-
gation, followed by groundnut end caster oil cakes, humen labor and fert-
ilizers in that order of importance, Againss this, a shift in acreage
from bajra-vheat to banana would raise the demand meximum foo fertilizers,
follovwed by oil cakes, irrigation end human labor in that order of ime
portance. A substantial. rise in demand for oil cekes due to a shift in
acreage to sugercsne end donano indicates e notentisl <ov indneing inter-
reglonal growth linkeges throvgh the expansion of groundnut cultivation
in unirrigated areas, which are richly endowed wita a resouvae viz.,
labor most needed for this crop (favle 1. ).

Table J.. Per Acre Per Annun Incremental. Net Income
and Demand Rur Working Capital Inputs

Incremens in Per Acre Per Annum
v e o m = e Demond for m w e e - - - -
Het Ferti-~ 03l Irriga- I'mwan -ractor Total
sncome liver Cox2s  ticn lebor Ser- Working
: vices Capital

Alternative Crop Combinations
. . {in Rupees)

1. Sugarcane vs. Paddy (HYV) BT 30 B0 gk T2 a5 2134/
Wheat (Improved) (ko) (25) (190) (104) (23) (-75) (o)
2, Banangvs. Bajre? (Dest)- JE’:’[- 223 217 152 17 20 W6
 Wheat*" (Improved) | ; 4:K‘3)Ai;(2;6)' (k25) {(304) (58) (W3) (132)
S, Banana vs. Fajva? (Hybrid) 33 108 103 52 60 3 €19
‘Wheat (Tuproved) Loo(5) o (ss)y (257) (304} (28). (10) (90)
4, Banana va. Groundnute 33 zoh W 150 k28 65
Wheat (Tmproved) - (5) (a67) (s62) (288) (5) (67) (9)

ey —o

Figures in parentheses are.percenteges of increment to the alternative
crop-coml:ination,

é/ Increase in demand for tohnl working capital 1.5 lower hacause the ine-
cremental demand for FYM and »ullock Jabor is nega*tive. In other words,
FYM and builock labor per acre for paddy-eos ave much higher than
that for sugarcene.

g/ Slnce bojra is never grow: in Srrab Qisi-onre tne dehia om bajra are
obtained from other studies  Hence this albernative is more hypoth
tical than real. Bagre is uavev grown p=ihays because it is not
consumed by the people in e 31strict. '

§/ Wheat is cccasionally grown in the soilil suiteble to benana,

kg
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"It easu wnalcates & poteatiel Tor lndueing employment and growbh in trhe,
‘decentrelized rural industrial unite manstacturing groundnut and caster:
-olls,

A shift in acreage from grow “nut-wieat to banana will raise the
demand maximum for fertilizers and minimum for lebor. But a shift from
either bajra (hybrid) - vheat (improved) or grourdnut-vwheat to bansna
does not appear very profitable. Profitability of henaua in relation to
tvwo vegetable cropa (which seem o be the most sppropitiate albernative
for the soil in which banana is grovn) may even turn out unfavorasble for
banana. We do not, however, have enough data to eramine this,

The earli:r referred to micro economic model is finalized and empir-
ically tested. The model is being curiertly exploited 3o predict changes
in input requirements, incomes and its distritution, consumption and its
pattern by varying resource endcwments of farm families in eanal as well
88 unequal amounts.
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USAID Research'Prbgress Répbri
'~ Researcher: W, Graeme Donovan

Period covered‘by report: January l, 1973 - June 30; 197&;

This study begins from the premise that the agricultur... ...tor in .
Indie 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 opportunitics 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
& 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 ueed in
some runs to explore upper limits on labor absorption (with the same tech-
nologies, and subject to the same constraints as 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,
8 '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 introduce: endogenously in a multi-period. dwypamic
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 importent factors underpinning
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this intensification are considered to be localized research which ensures
availebility 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 pesk 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 lebor 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 & 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.



Agpendix 2, (D.2.d.)

USAID Research Progress Report

Researcher: Gillian P, Hart

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

My'research activities have been concentrated in the following_areas:

(1)} Preparation for field research in Bangladesh:* This project is
concerned with the supply of labor in the agricultural sector. An exten-
sive review of the literature on labor supply has bezn completed which empha-
sizes the shortcomings inherent to concepts of disguised unemployment and
surplus labor. In this study an attempt will be made to analyze the inter-
actions between economic and welfare factors in labor supply. Particular
attention will be focused on ~-

(2) interseasonal differences in labor allocation
(b) the dispersion of activities among fuuily members
(c) the trade-off between econamic snd welfare factors

.. An attempt will be made to analyze the irpilcations for both empioy-
ment policy and social services programs,

(2) An analysis of the relationship between the supply of family
-labor and the demand for hired Jabo-r. Using deta from a group of irrigated
and unirrigated farms in Suret Distr % » Gujarst, it was found that the
degree of substitutability between f dly and hired icbor differs substan-
tially between operations. This dif..rence war most marked in the unirri-
gated area, where the recults tend to suggest that an increase in the supply
of family labor for planting would result 4w a Tav nigher degrze of hired
lebor displacement than in the case of weeding,

(3) An exemination of rural public works projects in Bangladesh.

(4) A conceptual and empirical Analysis of the relationship between
welfare and economic factors in labor supply using data {rom the Philippines.

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

* B

Because of problems associated with Tield rescarch, the project has recently
been shifted from Bangladesh to Indonecis (see the revised research proposal
which follows).
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“Iébation:
Leader:

Cooperators:'

An Analysis of the Interaction between Econduic and Weltars
.Factors . in Labor Supplv Decisiana '

‘iﬁh&da;‘New'Ybrk and BdgoiﬁﬁJaﬁﬁ

o Giliién Hart, leader of sub-project

Tt is proposed to do this research under the joint -sponsorship’ .

of the Indonesian Agro-Economic Survey and thg.Department;Qfﬁ;yﬂ;

~Agricultural Economics, Cornell University,

Experience during the past decade in a number of As#n 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 inci 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, the
HYV's have probably exacerbated these problems.” (Collier et. al,

In response to the pressing need to raise the real incomes of |
the poor, increasing attention ig being devoted to improving =
employment opportunities for landless laborers and small farmersf‘

- -on the margin of subsistence. The employment problem consists

of three separate but interacting elements:

'b.(a; the supply of labor which is to be absorbed;

the availability of jobs which could absorb that labor;

”7'(0) the supply of consumer goods (particularly foodgrains)

to back wages for expanded employment,

Major emphasis is usually placed on (k) - 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 pro- ,
portion of the total extent of poverty and tends to be indicative -
of worsening rural condificns. It is therefore suggested that ==
basic research should be directed towards problems of rural
unemployment and underemployment.

Justifiéation:‘
C1974: ko)
(b
{EL’“'

~ For evidence from India and Bangladesh seeLBgrdhgq.(;97;), Dpnd§Kaffaﬁdf3atpg

+- (1970) end Bose (1968).
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;Within this context, questions relating to the supply of
1abor 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
activities,

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 ine
come and welfare will require a complex set of coordinated
policies. From the viewpoint of employment programs it is
easential that jobs be tailored to the needs of the poor with
respect to job conditions, timing and location, as well as
vage 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 %o 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 provided to the poor, such programs
probably to serve to widen rather than to lessen human
welfare disparities,” (Mellor, forthcoming)
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‘Objectives:

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 specifia
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 prdvidingg‘

guidelines for policy.

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 testing and
‘review the theoretical framework in the light of empirical

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 outlined in some detail in a paper
by Hart and Popkin (forthcoming).§7 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 assumptionsﬁ/'

Further, 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 Myrdal (1967):

"In Gynamic 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

farnae that ' Iindnaa aAhanea [ M w20 5. _A 1v

7

\ e'hypotheses developed in this paper were tested using data from the
Philippines.

“Furthermore. Schluter and Hart (1973) demonstrata that the methodologies em- .

ployed in many of these studies tend to immore a number of crucial factora.

3



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

Similarly Krishna (1973) has shown that unemploymets
cen 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 & time, .
willingness or inco.e 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,
qualificatlons, cropping pattern in the case of
landowning families, access to credit etc.) and
welfare (wrtality, morbidity, physical productivity,
mental performance ete.). Through a complex process
of interaction, these factors are closely related
to one another and to consumption, household size
and compositio;_ynd 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 include,for example:
(1) The characteristics of availablr employ-
ment with respect to wage rates, job
conditions, timing and location;
(i1) The nature, availability and prices of
goods;
(111) The accessibility and quality of social
services ~ e.g. clinics, child care facilities,
' drinking water supply, nutrition programs ete. -
(iv) Ecological factors su-h as rlimate and
seasonality which are .ikely to be partly ,
related to iob availability. :

Including wage labor and self employment.
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The precise mechanisms of interaction are likely :
to be heavily influenced by cultural patterns, as well
as the socio-political environment insofar as

it affects factors such as accessibility to jobs, N
social services and so forth. The mejor distinguishing"
feature of exogenous factors is that they are more ’
readily amenable to policy wanipulation.

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 t}): woman is
the major producer of welfare commodities< within the
household her labor force participation and duration

is likely to be affected by the age and size composition
of the family; :

‘e) The amount 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. Hwever the greater

the availability of goods and social services which
‘substitute for the mother's time in the household
a.nd/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 highrr the probability that women 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-
ket 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 lavor force to stable, year-round
employment in the non-agricultural sector. These
issues raise a number of extremely complex questions,
& comprehensive analysis of which would require
detailed knowledge of shifts in labor demand induced
by different types of technological innovations, in
&ddition to possible labor supply responses. Although
8 detailed examination of the nature and extent 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
and subject them to empirical testing as far as is
possible. One of the most important of these patterns
relases to the supply responses of lavger 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 conld 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 b= viable in the long run,
partizularly insofar as .hey 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 impovtant. If,
however, certain forms of mechevization (e.g. thrashers)
are givewn consideration as a merns of relieving peak
labor requirements and spreading labor demand more
wvenly throughout the year, it wiil be crucial 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 thz displacement of lower income, hired laborers
by higher income farmers. ' -
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Heving examined these empiricul relationships, it
is hoped to evaluate the relative impact of the A
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 3

b) Stabilizing incomes and increasing productivity;
¢) Changing the erooping vattern:

d) Expanding the availability of various types of
goods;

e) ) -Ihcrea.s_ing 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 1sill be possible is
largely dependent on the time series data available
through the Agro-Economic Survey. This, in turn s Will
partly determine the choice among (i) a single multi-
equation model, (ii) several multi-equation models, or
(1i1) 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:

1) Dependent variables: the allocation of time of
household members between market and non-market labor;
the size and composition of consumptionj the health and _
nutri*’:,ionag. status of each household member, particularly
children —-/ :
ii) Explanatory variables: various combinations of the.

-7 AR

' This variable is likely to present problems of measurement.. .In the absence

- of more direct measures. an attempt will be made to use a proxy such as
dletary intake.

60



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 lavor 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 selectio:
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:

1) To study two basic village situations, selected
according to whether or not irrigation allows for
miltiple cropping. This should refiect major differences
in the labor market situation;

1i) 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 socilal '
services, which would give the following overall sample
design: :

Multiple No Multiple
Cropping ‘ Cropping

Relatively high BEETEEE R T
availability of Village A | .. _Village.C
-social, services 2 ’ R

Relatively low : : ‘ : 1
availebility of Village B Villege D
gsocial services ' ]

An attempt will he made as far as possible to control
for other environmental factors, such as distance from
urban areas, which would influence the labor market.

111) The sampling withi. each village will follow as
closely as possible to the Agro-Economic Surrey sample.
An approach to which serious consideration is being given
is to commence with an extensive swrvey in each village,
and then use this as a basis for selecting a small,
carefully stratified sub-sample. The major criteria for
stratification will be income (if satisfactory data are
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evailable) and acreage for landowning households. The
sub-sample will be interviewed more or less continuosly
throughout the year, whereas the whole sample will be
interviewed at less fre¢-: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 mea.ningf‘u.l

¢) 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 alloeation,,and

11) Obtaining acceptable measures of welfare factors.

In commenting on the frequent-visit procedure, Collinson

notes that

"The required planning components - operational

sequence, operation timing, and rates of work - can
all bu synthesized from this kind of list. A good
deal of other plamning 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 collection. 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 fluctuetiong in family income and intrafamily time allocation. ‘
Consequently mes.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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Appendix 2, (D.2,e.) .
' USAID Remearch Progress Report .

Résearchér: Chandrashekhar G. Renade
Period covered by ropovt: Jenuary 1, 1973 to.June 30,1971L

 Bince 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 the Lele-Mellor model. This led to some revisions in the model,
especially with respect to the analysis related to technological change in
egriculture., 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 conceptual framework for this
extended Lele-Mellor model and posed scme 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 important 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 agricultwre. The conceptuel frawework 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 economic relevance,

The above two efforts are now taiking finel shape. We are finalizing
the extended Lele-Mellor model and also extending the empirical work for
production functions for some other input-outpu’ data for Andhra Pradesh
and Surat District, India. )



Appendix g, (D.2.£.)

. UBAID Rescarch Progress Report

Researcher: Michael G. G. Schluter
Period covered by report: January 1. 1373 to June 30, 197k

, This study has been completed ahd~én70cca510nal-9qper is in the
. process of being issued., - . S

The study has examined factors constraining small farners from
intensifying production through adoption of new cereal varieties, increas-
ing fertilizer use, dairying, and changes in cropping combination. The
primary deta source is a cross-seciion survey of 120 farmers in Surat
district, for 1971-72, The sample is drawn equally from high, middle
and low income villages, but is stratified so that the proportion of
small farmers is similar t5 that in India as a whole.

The chief problem of the small farmer on Jrrigated lend is identi~-
fied as a shortage of working capital. Thic emisas from a lack of col-
lateral against which to borrow, and unwillingness o use available
credit owing to income vncertainty. On unirriguted smal™ farms, uncer-
tainty is the main constraini hecause inadequate assets, and funds to
finance conswmption; make farmers urable to sivsiain the large income
fluctuations of high-income crop combinations.

" Smell farmers' incomes may be divided conceptually between returns
to land and returns to famlly labor. Estimated family lablor supply
functions for irrigated faims indicabe thet inteusiflection of cropping
combinations will not increase the family labor inpat significantly, so
both small and large irrigated farms are concernnd primerily about returns
to land. Only in dairying, is the Tfamily labow *oput subatantial. On
unirrigated farms, intensificetion will gignificantly increase the family
lebor input, increasing retvins to land and feully Jsbrr, In this frame-
work, we ldentify factors constiaining smeil tuitaers from intensifying
production.

Adoption of new varieties is determired primarily by the profita-
bility of the variety, Availabiliity of working capital. 38 shown to be
8 factor influencing small Parmer adopiion primarily in situations of
relatively high uncertainty, and late in the diffusion process, when
small farmers ere willing to ndopt.

Increased fertilizer use is constrained primarily by a shortage of
working capitel on irrigeted farms; on wnirrigaved farms, uncertainty
probably accounts for the large difference betwcsn the meiginal value
product of nitrogen, in the estimsted produciiou functicus, and the
price of nitrogen.

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 femele family labor. This makes it 1lfficult %o increase
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~herd size, so increasing burfalo productivity is required, Some scope
exists to increase feed levels, but purchase of improvad breeds is iden~ -
tified as the most profitable means tc raise productivity, However,
improved breeds are disecese prone, increasing wicartainty, ro that a
- buffalo insurance scheme may Le appropriste,

The influence of uncertainty in deteriining cropping pattern on
unirrigated farms is anelyzed by estimating EV frontisre for 33 farms,
using a parametric linear programming model. based on time-series data
for 19€5/67 - 1971/72. Fermers are shown io operaie close to their EV
frontier, indicating that minimizing uncertuinty is part of their objec-
tive function. Since the source of uncerteinty is yleld variability,
which is offset rather than compounded by price variation, price stabil-
izatlon policies are ineppropriete in this context. For irrigated fearms,
the increase in capital requirement ralafive to uncertainty for cropping
combinations along the EV frontier is illustrated, The analysis indi-
cates that shortage of working canltal prevents small farms growing the
high-income ercp, sugarcane.

The study concludes “het expanding co-cperutive credit aveilability
would increase fertilizer Use, and eaccurege a shifs to higher income
crops (new varieties and sugarcenz) on ivrigated amall ferms. Greater
flexibility of loan repayment would meks sGELL o -mers more villing to
use avallsble credit.

On unirrigated farms, reszurch must Tley a vital roia both to ine
crease yleld levels, and to develop varieties ox ecliivacion practices
whiqb_wiJl minimize yield lcuses in years of Zow wetlfall,



appendix z. (U.2.8.)
USATID Research Irozress Report:.

Researcher: Richard L, Shoritlidge, Jr.

Period covered by report: January 1, 1973 to JuhEEBb;f$SZEQ

Work on the survey of agricultursl graduates from G. B. Pant Uni-
verslty of Agriculture.and Technology, Pantneger, .P,, India, is
completed. The survey of agricultural greduates hes been issued

. &8 an Occasional Puper under the title, "The Labor Marke’ for ,
Agricultural Graduates in India: A Benefit-Cost Case Study of G. B
Pant College of Agriculture and TMechnology."

Two topics have been abstracted from this study and serve as the-
subject of two papers. Both of these papers are to appear in the Occa
sional Paper series,

1. "University Trainirzg for Gramsevaks in Inda: An Example of
- Recurrent Education in a Low Income Country," has been accepted for pub.
lication in a forthcoming issve of Economic Developmant and Cultural

Chagge.

Summary of paper: Allhough Gramsevaks, or villuge Level Workers,
come to the university at an sge significantiy oider than.regular agri- .
cultural undergraduates and tend to have weaker academic hackgrounds,
their performance at the uaivercity suggest thel they do better than
regular undergraduates. Using the earninge data anpolied from a mailed
questionnaire, the earnings functions of bobn repluyr graduates and Gram-
gsevaks are estimated. Using the cos® data surniied Ly the university
for each graduate in the saxple, it wag possible 4o Generate internsl
rates of return for both cchorts. The conciusliu of she study is that
the reduction in the academic program for Gramgerel.: Dy ure year more
than offscts the loss in years in the labex foree (Cramseveks are ten
years older than other students). The estimated inlernal social rates
of return suggest that the Geamsevak Program 1s at least as efficient as
the regular undergraduate progrem in agricalture. Furthermore, since
‘the program allows the participation of a group of individuals from &
lower socio-economic group in Indla, the program is edvantegeous from
the standpoint of equity,

2. "Occupational Cholce and Labor TForce FExperience: The Case of
Agricultural University Graduates in Indiw,"

Summary of paper: The paper utilizes the tznzcvatical model of Eli
Ginzberg to explore the occupe.tiopal or carcer Zevelopment of egricul.-
tural graduates in India. The major flulings of %he study are (a) stu-
dent employment preference is not 1elahed to the occupetion of fathers,
and (b) choice of an occupatlon for egriecnltural croadur' ¢ is a function
of long run employment expectations us opposad o short run employment,
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“Appendix 2. (D.2.g.) (Cont.) -

The major reason for the rejection of uo relationsh'p between student
employment preference and the dlgtrlbvotion of parental occupations lies
in the lack of preference for agriculture or farming. 7This conclusion
is supported by evidence from other agriculiural universities in India.
The author shows that although students are not employed in agriculture
direetly, they are likely to be employed in areas serving agriculture.
It 1s hypothesized that this is a more efficient vse of their training
than farming, Second, the initial jobs of egri-ultural graduates are
often at the university as research and extension personnel. These jobs
tend to be short term. The long run finds o shift of graduates from
aniversity research and extension to private business and Government of
India corporations. Student employment preference is related to the
Alstribution of jobs efter ub least two years in the lebor force,

3. The survey of 300 houecholds in 14 villages in Nainitel and
ladaun dletricts is still in the process of analvsis, The discovery of
oding errors during the early swmer necessitated the recoding and punch-.
ng of the data. This has delayed the completlion of the study several
lonths., The study will address itself to two questions. Finst, the
ecision to send children to school will be analyzed within the frame-
'ork of Probit analysis. The depeundent variable in the analysis will
e a zero-one variable, Second, fir» those chililren in echool or who
have been to school, the enalysie wiil utilize a regrescion to explain

tie number of years of schooling likely for difisren’ soclo-economic
groups in Indla, In order tc ascertain which veriables are important
explenatory variables, an AID -X7J zearch will be run to determine inter-
actiong,

i, The enalysis cf the auplcyses in 15 categories of firms in four
-small and medium size vrben areas has been cowpizied, The results will
be forthcoming in a stuvdy entitled, "The dmpicyic=at of the Educated in
Smell Businesses in India: Tact or Fiction." ‘the arslynis 1s of employees
of over 250 firms in the cities of Badaun, Rudrazur, Biseull and Wezir-
ganj in Badaun aud Nainital districts. NMonthly cake hom: pay of employees
1s regressed against variables mzasuring educational background, exper-
ience, location of employment, occupstion, and firm classification. A
brief review of these results indlcates (1) level of education is posi-
tively correlated with earnings; (2) ecucaticnal level of employer is
also positively correlated with the earnings of emrlcyees; (3) employ-
ment in firms suvch as agrienltural. equiprment sales, shoe siores, grain
egents, and consumer goods (.udios, bicyecles, ete, 5 are pusitively related
to earnings; (4) ewployment us tceaniclan, mechanic or supervisory per-
sonnel is positively related to earnings., Sowe of the factors negatively
related to earnings of workers were (i} apprenticzsiip, (2) employment
in Badaun district. The study indicaves thot eavioyere do pay and value
workers with education and tha’ esmioyment in e o2901d2y growing area such
as Rudrepur results in higher wegcs. 1In cudjtioq, the pocitive relation-
ship between firm classificatlon anai ea*nlngs suggest that an increase in
consumer demand for redlos, tiorcles, 2Uc., «8 walli as ea lucrease in
agricultural equipment demand will zeeult in righer esrnings for workers
through an expansion in eumployment in this area.
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* ABSTRACT

"Changes in Consumption and Investment Under the 0ld and New.Food Grains -
. Technology in India -~ A Concepiual Framewcrk"

‘ This paper develops an overall framework for research on implica-
tions of new food graln technologies to changes in consumption and
investment patterns. It identifies different fectors of new technolo-
gles that would cause an increase in production and incomes of farmers.,
It further shows thet under new technological conditions the skewness
in income distribution emong farmers of varied farm size would increase.
This is because of differences in access to new inputs and new cropping
patterns, and also in the ability " various farmews to bear risk and
uncertalnty associated with the cuange. The sker..uss 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 1s because new technology being land saving the marginal produc-
tivity of lend and capitel relative to that of labor would increase,
Given a factor-price ratio, this would cause & substitution of land and
capital for labor. However, this substitution being imperfect would be
~duite low in the initial sitcges. 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-
rensity to consume food grains would be positive but declining. Against
this, the corresponding M>C for such goods as dairy products, edible
oils, sugar, vegetables and fruit, footwear, bicycles, ete. 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 dirfer in three respzcts. One, the extent
of stimulus each can provide tv the domestic economy. Two, the magni-
fude of employment and capitel use each can induce in various sectors,
And three, the type of industries, whether small or large, regionally
dispersed or concentrated, each encourages.



‘Appendix '3 (B.1.(1)b.) "  “B. M. Desai
ST o January-March, /1973 -

~ABSTRACT
" "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
maximized 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 production functions on the sample farms in the two regions
‘are different. The cause was found to lie in the underlyiug uncertainty
with respect t» 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-optimum use of fertilizers and manures
in the less developed region.



“Appéndix- 3, (B.1, (Ljei), ‘W Graeme Donovan
“Ppendix- 3 e, April, 1973 end
‘October, 1973

ABSTRACT.

"Rural Works and Employment Description and Preliminary Analysis
"of a Land Army Project in Mysore State, India"

"A-Land Army Project in Karnateks. India"

;(théiﬁjﬂ&ﬁore;state.was‘renamed“xhrnataka in 1972.)

, The Land Army administers approximately one half of the
funds allocated to Mysore State under the Crash Scheme for -
Rural Employment X

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

The roads affect 18 villages. Workers were coming from the
seven villages closest to the current activities of the pro-
Ject. It was estimated that 18 percent of the total work
force of these villages had received some employment on the
project., The task force reached a peak of 560 members in the
early part of August 1972, Interviews with a sample of leborers
from the task force indicated that a large proportion of its
workers were being drawn from lower-income families., If all
Land Army work was assumed to be a net addition to work ncr-
mally obtained, it had increased annual employment of task
force members by 63 percent and their annual incomes by over
100 percent, The paper points up the need for projects to
stimilate employment-increasing changes in the local economy
80 that project laborers may find opportunities for employ-
ment when the works have been completed.



Appendix 3, (8.1:(1)4:) Winfried Manig
' 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 questlons. 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 mex: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 dves make a case for increased investment in the transportation
and improved market information systems.
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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 & 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 crested between increased foodgrain supply and demand.

The very forces which lie behind this imbalance provide potential for
growth and employment stimulating linkages with other sectors of tue
econonyy. Through these linkages, supply and demand for food grains may
be balanceu with only a small change in relative prices. Failure to
develop these iinkages 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 technolugical 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.



Appendix 8.(E,L.(1)¢f.) John W. Mellor
1973

- ABSTRACT

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

The paper analyzes the effeats of technological change in foodgrains.
It is concerned with the "growth of (domestically) marketable surplus of
agricultural commodities and increased capacity to support a nonagricul-
tural labor force on the one hand, and through growth in farm 3ash income
and hence increased effective demand for output of other sectors on the
other hand." This growth will only take place if there is substantial
technological change in agriculture; and the nature and operation of
technological change will greatly affect its impact on domestic factor and
product markets,
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ABSTRACT

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

Accelerated growth iIn the agricultural production of low-income
countries may sharply increase the transfer of resources between agri-
culture and other sectors of the economy. Such changes affect relative
rates of capital formation and income growth in various sectors, the
gtructure 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 1_ows between the agriculbural and non~-agriculturel
sectors under various conditions of economic growth; (b) the changing
role of economic and institutional devices in transferring rescurces 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 ¢f the experience
of Japan, Britain and Frarce. This paper summarizec: a substantial amount
of empirical research.
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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¢51 to 1971.

These models display an inherent instebllity 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 ol money capital in the agricultural sector
is forcefully pinpointed.

(2



appencix 3 (BALQN) Mlohsed G; 0. Serauter
cuaxy, 1J

ABSTRACT

. This'paper is a study of short-term co-operative credit'fo: farmers‘
‘with the necessary infrastructure to adopt new varieties. The analysis
;iﬂ»largeky 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 funds 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-operatvive creait
in adoption. First, unwillingness or inability of traditional sovurces
of credit and savings of small farmers to expand to meet the increased
costs of cultivation. Becondly, the unwillingness of small farmers to
use these sources, even if they are able to, owing to the uncertainty
involved 4~ ~dnnddaw
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ABSTRACT

'"The;Interactionfof Credit and Uncertainty in Determining
.| Resource Allocation and Incomes on Small Farms,
Surat District, India"

. This study examines factors constraining sr2ll farmers
from intensifying production through adoption of new cereal
varieties, increasing fertilizer use, dairying, and changes
in cropping combination. The primary data source is & cross-
section survey of 120 farmers in Surat District, for 1971-72.
The sample is drawn equally from high, middle and low incche
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 &
shift to higher income crops (new varieties and sugarcane)
on irrigated small farms. Greater flexlbility of loan repay-
ment would make small farmers more willing to use available
credit.

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

30
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ABSTRACT

'Expansion of Co-operative Credit to Small Farners for
~ Adoption of the New Cereal Varieties
in Gujerat: A Demand or Supply Constraint?"

This paper argues that small farmers may be unable to borrew from .
traditional sources for adoption owing to an inelastic supply of credit,
and unwilling to borrow from theie sources owing to the uncertainty of
returns from the new varieties. Macro-economic data for Gujarat State
show that widespread adoption of new varleties 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 process, and under conditions where a high degree of
uncertainty is involved in adoption.

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

(1) Where a profitable innoyation has been introduced.

~ (41) In the second phase of the diffusion process, when small
farmers begin to adopt.

(111) In the kharif season, when cfop diseases and weather vari-
ability lead to the highest levels of‘uncertainty, and capital available -
from own funds is at a minimum,
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ABSTRACT

"ﬁﬁiﬁérsity yraining for Gramseveks in India -
An Example of Recurrent Education in a.
~ Low Income Country"

: An analysis of a special two year Bachelor of Sclence Agriculture
program for Gramsevaks or Village Level Workers initiated in 1961 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 »rogram deronstrates
the effective use of a program of recurrent education both from the
standpoint of efficiency and equity. The social rate of return was
shovm to be equal to or greater than the comparable return for the
regular agricultursl graduate. The higher return 1s dependent on the
reduction of the program for Gramsevaks by one year.
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ABSTRACT

‘"Ihe Lebor Market for Agricultural Graduates in Tndia:
A ‘Benefit-Cost Case Study of G. B. Pant Uhiversity ‘
of Agriculture and Technology"

This study is an evaluation of the first agricultural
university in India, G. B. Pant College of Agriculture and
Pechnology, founded in 1960 on the model of lend grant uni.
versities in the United States. The study evaluates the
university's program in terms of the performance of its
graduates in the labor force, Its primery 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 gein in earnings resulting
from having obtained en education at the university. Measured
against the cost uf obtaining that education it is possible
to estima: - *he rate of return on the investment.

Of int.:cest 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 rete of return is estimated. ' :

The analysis centers on five degrees awarded by the .
university. 1t provides a detailed, quantitative analysis,
not only of costsz and returns to education in an agricultural
university in Indie, but also of the components of the costs
and returns and from that, the bases for improved educational

policy.



Appendix 3. (E.1.(1)n.). ganlﬂigggn”der,veenf
ays :

" ABSTRACT
‘"A Study of Smell Industries ih Gujarat 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 presumptinn 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
then are large industrial units. Thus, pollsles promoting expansion of
small industries tend to improve employment opportunities while encour-
aging more effective use of that capital which 1s 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 indvstrialists 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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STATEMENT IDENTIFYING USE OF MATERIAL
Jenuery 1, 1973 to June 30, 1OT7h

Desai, Bhupendra M.

. Avgust 20-25, 1973. Present the work being done under Contwact Nb;_AID/f

c8u-2805 at the International Conrerence of Agricultural Economists,
Sao Paulo, Brazil, . e

Mellor, John W,

January 8-9, 1973, Participate in a panel meeting on, "“Program and Organi-
zation to Tackle Rural Poverty," International Bank for Reconstruction
and Development, Vlashington, D. C.

February 13-14. "Effect of Choice of Growth Strategies on Trade--Some Pre-
liminary Thoughts," presented to the Agricultural Development Council
Seminar on Trade, Agriculture and Development, Center for Continuing
Education, University of Chicago, Chicago, Ill.

February 28, Seminar: "An Employment Oriented Strategy of Economic Develop-

ment," International Agricultural Development, Corn:ill University.

March 6. Seminar: "Nutrition, Development and Income Distribution,"

Graduate School of Nutrition, Cornell University.

March 6, Seminar (by telephone): "Agricultural Price Policy," Department

)f Agricultural Economics, University of Missowri, Columbia, Mo,

- March 19. Seminar: '"Price Policies I: Agriculture," Economic Development g

Institute of International Bank for Reconstruction and Development,
Washington, D, C,

April 5, Seminar: "The Development of India ard Cilna, with Emphasis on

Economic and Political Structure,” China-India Seminher Series, Spring
1973, Cornell Univexsity.

April 30, "Developing Science and Technclogy Systems -- Experience and
Lessons from Agriculture,” paper presented at Be..nar entitled, "Incor-
poration of Scientific and Tecuaological Considerations in Development
Planning," jointly sponsored by the Office of Science and Technology,
Technlcal Assistance Burcau and Office of Policy Development and
Analysis, Bureau for Progrem und Policy Coordination, Agency for
International Development, Washingbton, Ii, .

" May 2. Seminar: "Employment Oriented Strategy iovs Economic Development,"

Program for Comparative Planning and Development, Dapartment of Policy
Planning and Reglonal Anelysis, Cornell University.,

May 23-29. '"Modernizing Agriculture and Thecries of Econcmic Growth,"
Paper presented at the "Conference on Agriculture in Development Theory,"
Bellagio, Italy. (Jointly sponsored by the Rockefaller Fourdation and
Yale University.)
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V.Augu'sf 27. Discuss work in the fleld with menbers of International Volun-

1
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June 12-1h. Comprehensive review of the project, "Impact of Hew Technology

on Rural Employment and Income," Agricultural Economics anj Sector
llanning Division, Office of Agriculture, Bureau for Technical Assis-
tance, Agency for Internstional Development: » Department of' State,
Washington, D. C.

July 2. "The Role of Agriculture in the Development Process and the Impor-

‘tance of and Means for Obtaining Employment Oriented Development,"
lecture at the Foreign Service Institute, Depariment;, of State, Wash-
ington, D, C.

n o July 9?11. Participate in the SEADAG itural Development Panel Seminar,

“Directions in Rural Developmens Planning," New York, N, Y.

© July 12-13. Participate ir the Spring Review of Small #ariter Credit Con-

ference, Agency for International Develormsnt, Department of State,
Washington, D. C.

August 24, Seminar: "Research Strategies Related to Employment Generation,"
" Bangladesh Agricultural University, Mynensingh, Bangladecsh, ‘

tary Services program in Sangledesh, Comilla, Rangladesh,

: Augusﬁ 28, ‘ialk with faculty with resgsct %o whe research program of the

-Bangladesh Institute of Development Eccnom®cs, Dacce, Bangladesh,

August 29-30. How to include swall and low income farmers in the development
process, discussions with the Planning ¢lormif ssion ead Secretary of
Ministry of Cooperatives and Local Goverment, Zoverument of Bangladesh.

August 30, Discussion with respect to the reyzszch program, Dacca Univer-

sity, Dacca, Bangladesh,

September 1~5, Various meetings with personnal cf tne World Bank, Inter-
national Land Developmen® Consultunts., Arnhen-The Hetherlands, Kaset-
sart and Thomasart (niversilies s personnel from the Ministry of Agri-
culture, Government of Thallard o di.scuss »roblems of equiteble tax-
ation cf farmers with pacticular emphanis on equity relative to small
ard Low income farmers, Banglkck, Thaiiund.

September 6, Seminar: "Research Strategies for Employment Oriented o
Development," Deparimeni of Agricwlisural Economics y Kasetsart Univer-
sity, Bangkok, Thailanl,

October 26, Seminar, Bangladesh Term, Agency f£rv Lakernational Devalopment,
Depertment;, of Stete, Washington, D. C. : S ‘

October 29-31. Lecture: "Agvi-Brsiuess and Rural Developmenﬁ," U. 8.
Department of Agriculturs Gradvate School, Washington, D, C, ‘

November 13, "Rural Development end Tts Prodieme in the Mext Decade,"
Tallr given at luncheon commemorating Internatiocnal. VoJuntery Servicea! -
Twantieth Anniversaxy, Vashington, D. C. :
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z. November 21. "Issues and Perspectives in Rural Development: A Comparative.
Anslysis," paper presented ait the seminer on rural development co-spon=.
sored by vhe University of Ife and the U, 8. Information Service,
Jle-Ife, Iigeria.

a8, Noveuber, . Discussion on rural development » program for Voice of America:
in Africa.

‘ob. December 9-1%, Participate in seminar on agricultural development with
speclel reference to the Taiwan experience, jointly sponsored by the
Joi:t Commission on Rural Reconstruction and the Agricultural Develop-
ment Council, Taipei, Taiwan. ’

‘ct. December 20-21, Lecture at the Foreign Service Institute, Department of
:State, Washington, D, C.

dd. . March L, 197’4. Seminar on Bangled=sh, Department of State, Washington, D. C.

ee, ' March 8-11. BSeminar: "The Politics and Fconomics of Choosing & Dewfelopment
“o o Btrategy for India," plus informal ‘ieetings with students and faculty,
New Coliege, Sarasota, Fla.

£, March 22-24, Cheirman and Participant in the seminar on "Regional Develop-

“- " ment as 1t Concerns Speciulizition and Iniensification of Agrienlture
in the Mekong Basin," sponsored by the MeXkovaz Development Panel of
the Boutheast Asia Development Advisory urcup cf the Asia Society,
Cornell University.

‘88, April 18, Seminar: "The Requisites and Implicaticns of & Rural-Orlented
- Strategy for Economic Growth," in honor or Professor M. N. Srinivas,
Department of Anthropology, Cornell Universaity.

‘hh, April 22-25, Participate in seminar on population dynamics under the
-~ auspices of tae United States-Republic ol <hina Cooperative Science
- Program, Research Triangle Park, N. C.

41, April 25-28, Seminar: "Agriculture end An Empioyment Oriented Strategy .
- of Growth," Department of Econormics, Iowa State University, Ames, Iowa,

‘3. May 10, Beminar: "Price Policies I: Agricrlture," Economic Development
Institute, International Bank for Reconstructicn and Development,
‘Weshingten, D, C.

ki June 6. Semi "Rural Deveiopmen: and Mumployment,” 1974 Spring Inter-
nationel ;. .over Seminar, U.S. Decartment of Tebor, Washington, D.C,

1. June 5-6, Lecture at the Foreign Service Tugtivucs, Department of State,
Washirgton, D, C.

ﬁnn, June 10-12, Lecture at the USDA Graduate School in Agro-Industriel and
Industrial Development Management Treining Progrem, YWashington, D,.C,
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Mudehar, Mohinder 8

nn, June 12-1%, 1973, "Modernizing Agriculture, Employment and Economic Growth:
A Bimulation Model," paper preschted at the comprehensive review of the
project, "Impact, of New Technology on Rural Employment and Income,”
Agricultural Econcmics and Sector Planning Division, Office of Agricul-
ture, Bureau for Technical Assistance, Agency for International Develop-
ment, Depertment of Stute, Washington, D. C.

00, August 20-25., Attended International Conference of Agricultural liconomists,
Sao Paulo, Brazil, presenting comments on "New Analytical Tools wn
Agriculturel Economics,"

Pp. February 1, 197k. Seminar: "The Dynamics of Institutional Change and Rural
Development in Punjab," Rural Development Committee, Center for Inmter-
national Studies, Cornell Universiiy.
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'APPENDIX ‘E.2,
‘Evidence’ of Findings of Research beini nsed: in IDCs’and U.S.

(A brie? saiple follows
‘of the extensive cor=-
respondence with respect
to this research.)
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