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Labor in the :ndinAgricultural Sector: Abstract 

This report s-imnarizes research on three related .ispects of change
 

in the Indian agricultural sector from 1.5(- to the present. In part II of
 

the paper, data on change in output at constant prices, inputs and restdual
 

productivity change are presented on a state basis. In Addition, wage data
 

from several sources are summarized on a current and "real" basis for 10
 

Indian states over the period. Both sets of data reveal chiinges. which have
 

been observed but not heretofore quantified.
 

Part III of the paper summarizes investi,!ntions uuidertrken with the
 

most recent micro-data ;vailable. Cob5-Douglas est'mates of production
 

In general, they show: that scale economies
elasticities are presented. (I) 


do not appear to have emerged in the green revolUtion; (2) no support for 

the ::ero-morginal product of labor hypot!hesis in imy of the data sets; (3) 

(;or:'7 evidence that hired labor has a hither mar-inZal product than family 

.1;tir, ond (4) thet foetill:.er, seeds and irriLCtio.i have marginal products 

nrbe',,priccr. 70 the Punjab data set, implements an: tractors have a high 

tnargina 1 product :itt, "aulloc! lnbor shoving a lou marginal product. 

In addition to the Cobb-Douglas estimates, est;.inateo of the elasticity 

of Zu ;titution ietween loa)or rnd non-labor inputs, ".ascd on a C.E.S. formula

tion are reported. These estimates are less than on(:, suggesting a lon8 run 

elastici7ty of .0 to .7. A further experiment with a quadratic production 

fun:.z.'on for data frorm the Punjabl is reported. The ',aarg.tin:l product esti

manter3 similar to the Cobb-Douglas results. Pair-x~isc elasticity of sub

stitution estimates suggest a relatively high (l,1:1:) degree of substitu

tability between labor and tractors. 

http:foetill:.er


Part IV of the paper develops an analytical model designed to show 

labor. In particulare, the model stresses
the determinants of the demand for 


t he effect of neutral and non-neutral technical change on the demand fort 

of the model in, thit the price and incomelabor. One of the key implications 

are of grct importance. In addition
elasticities of demand for the product 

the elasticity of substitution is shown to be of consideruble importance. 

are utilized to "test" the m,'jor implications of theD:ita from Indian states 

rate changes and productivity gainsr, 1ul, The correlation between wage 

roved in pcrt II of the piper ir, consLstenL vith the predictions 

of th( '.'o(Iel. 

some policy issuer is included. It is arguedA fin ,l discusLion of 

of current crngc, Ire not those associated,.1;-: the most scrious implications 

.Lh -. p;'d e:pansion o, machine use, or of a mefunctioning labor market per 

'rhhe seriously uneven,regional pattern of productivity gains is seen 

.n ,Ic:,,, le.din., to a set of pro!,lems stemming from the increases in labor 

d,i and in. some regions and substantial decreases in others. 



Labor in the Indian Agricultural Sector
 

by
 

Robert E. Evenson
 

I. 	 Preface 

This report is basically a summary of three related papers in process:
 

1. 	 Productivity Change in Indian Agriculture: leasurement and 
Explanation. 

2. 	 Producer Response to Change in Indian Agriculturc. 

3. 	Changes in Real Uages in Indian Agriculture.
 

It does not inclide all of the materiala developed in, the papers,
 

e6pecially in paper #I where an attempt to identify the factors producing
 

real productivity gains in the sector is made. It also doe6 not include
 

all 	of the estimates of producer behavior undertaken in connection with
 

paper 4,2. The emphasis is on pulling together the available evidence
 

about labor utilization in Indian agriculture during a period when the
 

sector adopted improved production techniques.
 

Section II surveys the available census and survey data cn employment 

and unemployment in the agricultural sector. Productivity indexes for 

each Stete in India are then developed and presented. Theae indices 

(developed in paper #i) are subject to some data limitations, but 

represent a major improvement over the land productivity data w'hich have 

heretofore served as the only indicators of real efficiency g-Uns in the 

sector. Uage data, by State and District for several years are then 

summarized and some simple comparisons with the productivity data are made. 

These two sets of data reveal patterns not .ewrally recognized to date, 

at least in quantitative terms.
 



Section III is a summary of micro-eviueace (based on paper #2) frt 

individual fui'm datn. The emphasis of the section is on measurement of 

the elasticity of substitution between labor and other inputs. Data 

from 	several household surveys are utilized and scale parameters and
 

marginal product estimates are discussed as well as the elasticities of 

substitution.
 

Section IV develops soe of the theoretical i.:,olications of chanrinp 

technoloy on both tae price of labor and the quantity de'nandr,. A cross 

sectiou.-Litie series econouietric formulation with State data is utilized 

to t..;t the ii.,Plicatio;c of tihe theory. A discussion of policy alternatives 

is un-,,irtaken in the final section. 

I 	 . .'vC~v of Cr:_),jha 

1; t:h., -.c/io: -e ..'iii rc.-s:nt . 'ita on er:-loy.-,,-t,:, uneni,)ioytent, 

:.atc: .:, lr .,.criv:, . T e :ita Or! : . oy._nt, -is ,:ill Ue noted, are 

ve,.:. ted ,ill us re_'- oi. dati influences-c ftrce te reavily ,:a(.e for 

abo.it tht, e f .ccts ol cconov-i.: c!,a, -. on er.ployment. o bc;,,in ,fit'i Table 1 

w!d.h :iuwu~xr:izes Census data on the rural labor force ..or 1561 and 1971. 

Fir,,, "inote of caution. Th 1971 figures are provisional and comparisons 

,.be ;'it" on 	 clltivator;hould h -c care. The data the number of fenale 

labot 	 r,:: arc lot co ,ara'.!e between h, tw'o years because of a change in 

the c-'r rerion for inclusion i.- thc 1,bor force. In 1"571 the requirerments 

wjere-. Cor ,clusions in labor for all yor'.ers, the maino. the force bu. 

effect :a:l on ferales. :,.spcandents wi!:-e required to first state their main 

occupational activit,. if taiis was t,,usehold orl., t".-ey 1,ere considered 

non-worker,:;. S-.concl:'ry occupational ! c'.'vity was not cons.!ezed in the 

1971 	Provisional date, as it wr o in ! 9.7, As result -ome. whose rain 



activity was household work, but who otherwise woule. qualify as workers 

were not included in the work force.
 

if we concentrate only on the data for male workers we can arrLve at 

some pretty firm conclusions from the data. Ile note first, that the male 

labor force increased by only 15.25 percent over the decade compared with 

Of course, %ye expect a slower
.•population increase of 24.66 percent. 


rate of growth of the labor force than population because of the changing
 

Although the urban population grew faster
distribution of the population. 


.he male
tlhon the rural population (37.8 percent to 21.8 percent), 


2igricultural work force (cultivators plus agricultural laborars) grew faster
 

ch:.,., the male non-agricultural work force (19.8 percent to 6.9 percent).
 

force was 'luite clearly inTh mrijo" cnmponent of growth in the male labor 

u 2,iturai laborer category, -:hich alone accounted for 14 million 

"' :-.:,ti labor force increase of _!,.7 million. The number of male 

_5, o ging .,orkers) increased by onlyv- unpaid family 

7 ,' or 1951 and 1961, the male cultivator"i~lon z.9 percei: (between 

a 17 percent growth in malewc.ri. fPor.O.e S, by Z9 percent compared to 

i ,..:lira-, laborers). 

errors due to non-comparability,Cn ilhe face of lt, even allowing for sore 

bass for optimism re,-ardinp economic development
,:he drta does not prov!de a 


lrosL-cs, One key indicator, the percent of the labor force in agriculture
 

h .s irnc re4A ?d fro- rougLly 65 percent to 67.3 percent (males only.) over the 

decui after having been roughly constint since "D20. Furthermore, 

the agrocultur-l labor force, the cultivator labor force has 

has occurred al.':est entirely
remainnee roughly constant, and the o.,tow-,h in
 

the "lnnd.le s labor" category. The data on employment of women suggest a
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I:! L. " ,- hy "j atCs: 1961-1971 

Cu l t i v a t . . . . . - ( I n Mi l l i ons ) 
!i. I. s':vlturas L borersis ; iF' Non-Aricutural.... s -- i - es-,-- -- Work Force 
.. ..... Yzles Fe~a1,s..
I_. 9 i .•.. . I ol9---- 9 1 1 7 ] 
 I 19. / 

".652.3 ,
i.6 
 2. 3.48 2.88 3.28 
 4.19 4.44 1.65
IC 2.04 2-4 1.086.93 7.14 .99 2 . .38-3.44 .02
' . ,t .50 2.51 4.98 1.84 .02 1.02 1.17 .532.82 1.86 3.45 .303.18 1.70 45 2.97 1.00 .566Z; 1.23 .57 .63a 2.19 2.651.23 1.25 .51 .30
.60 0.5' a-: O 1 . 42 7.•7 .if, .40 .04 .03 .731.04 3.8 5 .1 1 .0 7,.52 1.18 .46 .71
5.93 2.53 2.47
6.54 4.68 .95 .69
.' '-,1 1.40 2.21a 1.42 1.894.75 4.89 2.65 2.803.99 1.68I 2.11 2.91 .85 .552.40 2.53 4.203.75 3.60 2.06 4.89 .90 1.01.49 .88 1.66, 3.19 3,22 1.17 
.88 .98 2.39 2.86 .76 .7.0.15 .81
S1.47 1.53 .50 .40
1.66 1.34 1.36
.13 .67 .28
01 .32 
 .77 .02-... .01 1.394.21 4.57 2.80 1-3 .13 .09

Tl'-::'il '..du .70 .22 .53 .16 .224.23 1.71 1.914.01 2.23 .43 .36.66 1.45 2.78U . 1.38 1.6114.30 14.65 4.43 4.83 1.64 1.184.13 1.23 2.04 4.20 1.23 1.30 6.14 5.94 1.02 1.07 
3.89 3.86 .57 .14 .,- 2.82 .32 .43 4.70 4.81 .65 .55
All i.dia 
 66.42 68.97 33.11 9.74 
 17.32 31.31 
 14.20 16.00 
 45.37 48.51 
 1.2.15 9.03
 

!7--,L... Census of India 1%91, 1971 (Provisioaal) 
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sharp decline in partic,'Jpatiou rates except in the agricultural labor
 

category. 

It would be possible to read this evidence as supporting the view that 

the Indian economy is in serious difficulties sterzning frur (1) rapid
 

gruwth of the labor force, (2) the inability of toe non-agricultural 

,.cor to absorb' or denrnd labor at a rapid rat., and (3) the failure 

o? th ag$rizultura. ,,..,ctor to be transformed frotu "la;t r ,;urplu "t 

.odern;!ed .,tr. Such a reading Ls unjustified i., lt;',.,.t of other 

,v0,10:u"L 10'WCaevr. A3 we explore further data, it will become 

e-'u thait cI u : ; of aricultural laborers hav,. risen over the 

; , ,:iw; fai.i c:ve' the previo-3 dtuade when labor force growth 

, , .r. .. , ;en chat -oduct-vity f:airs in some segments 

S : ',. .u r..-: c.ui.uce r y , cn ,u,.tc, ir.;ressive. 

,. , Y.:i .. ; *oi.Kd take note of the fact that 

. .eS.. >:"'! u,. ('a.-",' lab.)r force does not doTinate Lhe work force 

.- ' vi.n .ith t he sharp increase to 1971, only 
r, ,' zr percent in .95' and 21 percent in 961) of the uiale 

:o:~' .c,.',V.n, , ure art !andlc.s (Actualiv the "lancless 

, t .- : - . - ..: '.... In 1961, 39 percent of the 

!A , ,,'"o..',".. , e o,,,C'SeC:' land.' eirila is Vhe only state 

,'. ! ia*,x-'e ouutnutber cultivator laborers. Labor force;u.lura.' s 

pati ~L ~,:tr " 1to" 1t'omen vre difftcult to ascertain., given the change 

., ," 0.non, but th'x. are hAghest for agricultural laborers in both years. 

t.'? "c, reco! Yized that a "green revolution" has taken place
l'-.--.'= evn..utionIt !n :... :: -/,." ,.. p, -ir conceution of tie is 
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U turn now to the availa.ble ovidcuice on unurpo..I.l : the rural
 

sector. Table 2 sum ,,,izo..< che very l,itd ,:dt;. colacted in 
 the 1961
 

Census and in a series of ,.tiona! ,anple Surleys. These data have
 

cume under nurh criticisn that they are no longer beirn collected and
 

we hivc no v.Ldence n-tall since t&, 196 6.'7 survey, :1h of the
 

s ro".A L 1:-cms t:hc inherent - r:7ultic in einin 

U.C.:upl.oy':ii L in hy...l ect:. The d"3t",1: ic. >'Qtwnv,- W'rers and 

: 0 ;,r- .. rhirrn , In 1.5, r,:u.'. SO Perce., o.f. t: arricultural
 

.1 WYrLI ,.-.& ' WO.:Orly 10,,[ .. e-r.'e,," W =,... "attarbe 't,:hat is
. Y In!". 7--', 

wnn......... ;Ilar'1 basis .r' nca:..1i~ lvator houshl>d N,'ht,the bulk of their
 

.... .; %, . s ": . P7 in kind'. ,v 1057"e" the.. cc aqu U attached 

,O;" -;..... " to+, " . rn,,, Luz Q arcen" r ,',c land and as a 

.. L . A .. . A ..- ........ . wo -r .ui; .Oys a year
 

V0 "00- Ar .. .
 " y.s. .'CS.'. , c':x livator 

,4n P1j nta.Pr:l. : : :"o : O.r ." or n n-farm employment. 
.- e.. t-r. C F 7.'- ,r .n.Y t. r uJ' " . to s aasol-na l,. ........... ;)o v:+ .-. :........... .... Uru r:e 
 . na! 

' '-'7r'n" , .'eO,'4; th-re is .'tc ,r :o unem-ployment in the 

: * 1. n .... ,' , . o cnst ..: ,r-'. This is in Wong contrast to a 

!ph.Q wo, urd Aniustrn..!: bur -'.ef: ;,here vrkers tend to be either
 

nLUY ..a'Oyed or Win UJnamu'o 
 . 7n n""tion there is a,widespread 

':.,':di f e.: A"h, ,:' ar: ..ovcn ice. :..nly "mployed", they are really 

unie ,:m.-. : in &tt.heir ccia -roduct: is belYotj the vage rate. 

1.. is Wint."pn th W .R dan., ,, , higher rates of unemployment
cvv'e 'b , . "., : 2 c; -J',n: rnlceCo:- :?rt of -,'ich falls after the harvest 
of ' t r z'pl. 



: -, ~AJ :_., .j . f- ..., ,., . .:,f '".-rAUo ce 

.,. .., ,n.. . . ,-
. . . . . . . . . . . . . . . .. P rc.nt Uneployed 
- .. ,. .!... Po.-ulation of Fural 

'.,F MF T . 
Workforce 
F T 

' 4-; . . .'-3 , 0 

3. S-.';q 6?hl-'', 3.:-A 'udg i9 53 -37.0 ... 50 

. 1-SS. 9th 
:1A5-'v. 

1)5'3-.a~ch!-34 

FR;cixd 
i 

30.3 

25.5 

.21 

.29 

5. .S.S, P 1ih . .d 

26'5.6 .87 

6. 
,:ig. 

S 11th -.Tid 

1956-A,.g. 
12th 
9.57 

Rounds 
24.5 

7. N.S. 
,v, 

14Lh L",~nd 
I)-Jc'-e 19'9 . 29.4 5..71 8.4 1.48 1.94 1.71 2.'9 4.13 3.43 

S. ".:;.S 15th nd 
JThy 1559-Juna 1.966 5.46 9 08 1.43 1.32 1.57 2.32 2,46 2.35 

9. N:.s.s. 16th.Round 
T .i 1969-J;.ae 1961 

!0,.1961C. n.us.29 
Z.84 6.55 1.44 1.80 

.03 
2.59 

.5-
6.49 

Ll. 

L2. 

N.S.S. 17th Fqound 
f:pt. 1961-July 1962 

N.S.S. 2 lst Round 
July 1966-June 1967 

3.96 5.89 1.95 1.89 3.74 

i.&2 

1.89 

4.35 

'ource: Dantwala Com:,ittee Pzport 
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The difficulties associated .:.Ith a market with seasonal demand, high
 

coats of search, and a mixture of wage and self employment which characterize 

most agricultural labor markets present a formidable sut ot obstacles to 

measurement of uneemployment. Add :o th.s, the dcsire to measure "underemployment" 

and it i- little wonder that India has more or less given up its measurement 

activitiie for the present. Actnally, mo. potent crl.icisr, of the"nst estimates 

In Tab Lu 2 is probably tiat they do not squar,' th the pre-conceived notions 

.o,. hey toe 'h'hc .-o r io . '*a7:aro..i poduct' school 

:., .i. ,T rate; of " ,.?pi.. ii:t on the grounts t'hat unu.,ploynent and 

";', . t'"l:...mei: are likely to be hi.hly correlate, . T.:e iL'<tcrnational 

,rpo,rot i. nJ.n e':nec': ,ner-nloyment rates to he high and rising in all 

, b Thal:,2 t,.!ir 1_'I.. tions. ?F c, They are not 

fiJl"2.W :.Q , : .;!,',v:., S 7'* c ".r-!C ou..d arrue. They showtic 

.f u _.' ..-.c:p,'- o:.e., 'r ..2xia.1 ,1) a very plausible result. 

* ,.::.. ,' the 1.0th rourt-Js the reI;lt of a iore stringent 

..... :~... e:..-is (at least one hour of work on
 

, -,,y), .rc-: 1;,2'4th roune the data seer: tc be pretty
 

CC;uLc>,, TQy vi :.a obvious trend irn unemployment ove- ti.e. The 
~ 

2 < :,,,ey:'.S rl .,: .e:,,rec , Jlo~vment i1-n terms of curs ,er eek and 

, %' .!e -, 

dav:y -," 'e'p. i._ mall ::c,rc,_e.ta! of the "employed" worked less than 

. .r 'eke!, the averac,,E ;ubr of hours worked was 41.2 (days 5.94) 

', t., I~h rour-. vr: v('.')) It rose to 43.0 (days 6.30) in the 16th round 

(1961) and I:. ')oth .:'-v(vs an orher occupational cates>ory had higher 

http:rc,_e.ta
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In the absence of unetfploy..ent data after 19( &, we do no: have a 

basis for directly judgirg toe validity of the widespread view that a 

large amount of unemployment currently exists. Certainly the available 

data does not suggest that unemployment was high and risingl up to 1966. 

Unemployment data do not reveal very much about the merket forces
 

affecting, labor and its price. !'e do have data on wages of agricultural labor, 

anJ 3ome limited data or. earnings of cultivator households. Ltilizing 

'::ivse 1ita, "'e get a very different picture of the Indian labor market 

c.'.e-"-rence than affcrded by the cenMus Lata end the inititu.tional 

-prr,: ),h of labor surplus and relateC models. 

V1or: a oetan;, for laLor perspective, it is 7lausi.Lle f.or the share 

~ in ,forcer,.i c .Iture iucrease for wages riseto and real to 

.icultura.L sector. rA.,atiw;t. t o the ncn-aricuitural sector. If
 

:. .... . c ,t-. s :'e zcre rI; d.x air'.culture and -f the demand
 

of ,ector rel t'.vely the demand 

....rs ".-.icuirurals.!ctor wil" irezi.'.: rIrc r,-pIdly than 

. (. sector. ReQitiv: earningfs ,.ili rise in agriculture, 

o. tc uc of' th, is -)rice e&.astic, for 

:ct-11,_culturn... 

, .u ',: !ast;.citic of s.,Div oi 'abor, .:patially and occuoation-wise. 

'0,. ,'1-t1 to ,hJch -e now turn indicate that the earnings of arricultural 

liJorer- Yi.ve ri.sen ':i reaI terms relative to non-aricultural workers, and 

. ,'t.u ,! prbbi!ity productivtyv gains have been much higher in the 

:,:i.' .z..;'. sector. A form, treatment of the model and a fvrther 

.,a'.:. lor of demain factors is deferred to Section IV. 
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In Table 3, we present productivity data for 10 of the 14 major states 

in India. The presentation is in ternis of rateo of growth of output and 

measured inputs for three time periods. The 'residual productivi.ty' grouth 

is the standard total factor productivity measure. In tiesc dara, as 

with coot dati of tnis sort, measured input growth 'exlains' only part 

of output frowth, especially in the third period, 1902-66 to 1969-71. The 

p.recn r.volutiohi period.
 

.i'i& iriput measure Li a (iivisia index of chen-cs in input quentities.
 

Tiic :>:i t: of 1Mc11 ir.-Iut co:-xponent, are the divisia ',..iftf,. T'is measure 

,,or ,, .ients erual to mar-lina! products, ." :'re,osition thatis i 

- ; uLI; ty qunei.r.z '.n_.rinn -ricultu.?. A trsa1-Ac-n betweer the contribution 

,.i! .r li' vt ' ( AL, ].n .1.l c .a c-. ard ,ra,,it" ona! i,,-?lements)C F f 

nd'" ,': .,.Pitts' J ,_rt.4 :z r r ilt r: n .. tracto.r:" an0 i,-,roveed 

]., ¢ s :.:--cr'.~~to tht. pCs'.ticni t!,at out j roit!, in principle 

c:,:; b -::1 or accoi,:t!c for i:. larrt. measure. 'nU .:one d improve 

._.n iu:,: ',:<.-r o, inputo by 7'a cr:a .,ualityr adjustments, 

(.[ :'~:~J.t., ;t input ui -ir -rcbaL2.y i.:correcct, i, that the. -. 

,'a,:iu.. ,...odaurut. icrtilizi-r and other ::,oern input,; oay r:.ceed their 

-,ri,:.: by at suti n'.-i,l margin. 

0- 1..e Ct!er :-.-<i,, :ne' r"-idual' can bc inforTative, certainly more 

currently used as -? productivityUr, CL 1 , otp.it, "pur unit i : m,:aAur' 


'::i! of conventionul in uC L especially
in&i'ic.r. in.. 1,'i.. ,,r-.


-aA'.f, . , uat,-i :i. &hI :,,if .. :: procuction furctcns 1.as:! onl the
 

,apic iw ' '':":'. ";f t:coly cl t'- '---an rcv)!ucie.c typre:. i 'c u c of
 

d 
con-. n h.fiuitboil st, ,. input.s o< -le'na.". : e otKo.cenable 

http:productivi.ty


Table 3
 

Growth in AgriLultural Output and Inputs in Selected Indian States
 

1953-54 to 1970-71
 

STAT. 1953-6 to 1958-61 1959-61 to 1963-5 1963-5 to 1969-71
 

Anda P!caesh 

Al., V. Output Growth 2.42 2.53 -.24 
,:.jI Input Growth 1.57 2.52 1.29 

,.&na! Inputs 1.48 1.09 .18 
' iputs .09 1.41 1.11 

' "roductivity Growth .85 .11 -1.05 

, . ,rt Grow..th 3.43 2.36 1.57 
2.03 2.04 2.39 

", n: 1.83 l.6 . 1.58inputs 
.20 .3' .81 

,, ,. r. ,<,, ,.'i'y Grc.,'t1 , 1.40 .-2 -.82 

. . .; ,0 4.71 7.13
 
f 'vc, 2.26 1.90 2.35
 

1 lk,1.62 
.74 .73
 

, ,,ul ~r .h74 2.81,i':, 4.78
 

. ut, '' th 4.73 1.23 20.40 
,r. 2.32 4.34.30 

SV.,L,,,iputs 1.15 .48 2.60 
',,',,: , r 1.37 1. 51.70 

.uuc,.vity Growth 2 .4- -. 0 16.10 

Aro:row-th 3.59 .35 .08 

, .puts 1.1.1.34 
1.48 1. 78 

1.46 
2.21 

':'.. rut~s .22 .44 .75 
,:.. ,:n',.,tivity .ro.,th?.11 -. 93 -2.13 



Table 3 continued 

Mysore 1953-5 to 1958-61 1950-61 to 1963-5 1963-5 to 1969-71 

Annual Output Growth 
Annual Input Growth 

Traditional Inputs 
Modern Inputs 

Residual Productivity Growth 

2.7, 
.15 

3.97 
2.94 

1.03 

.75 
1.52 

2.96 
2.27 

.69 

.28 
1.34 

1.93 
1.66 

.27 

Pun. L 

Annulii Output Growth 
Aiu.n-il input Growth 

s, 'Iioa! inputsMo;,d, ,: 111puts 
1.321.00 

4.73 
2.32 

1.281.80 

3.60 
3.08 

2.643.16 

19.20 
5.80 

L. ,- Productivity Growth 2.41 .52 13.40 

P~arnl ':a.1u 

AL,,i-, 
Ao'. 

T1 

, 

','ahut Growth 
frowth 

I. T1 ,l Inputs 

:','L.vity Growth 

2.91 
.58 

4.48 
3.49 

.99 

1.26 
2.68 

1.77 
3.94 

-2.17 

1.04 
2.23 

3.08 
3.27 

.13 

,:t,..K,,. w ,,th 
.,'i t ,.rwth

L',,;'i ;uts 1.06 

1.87 
1.44 

1.13 

2.47 
1.81 .76 

4.89 
1.96 

" ii 

, : 

i'l', *,ctivAty Growth 
.38 

.43 
.68 

.66 
1.20 

1.93 

( !::il O,'(-ii 
' 

:ruwth 
Growth 

.36 
2.48 

4.66 
1.99 

2.18 
2.54 

jk,( 
, 

' 'n Inputs 
n l.,tiUt 

.~(Proeurtivity Growth 

2.37 
.11 

-2.12 

1.56 
.43 

2.67 

2,49 
.05 

-. 36 



Turning to Lhtu actu.al ,ata we find that irowth :in output hns 

varied substantiall : over .ie ani,' nmong ntates. It, tho first period 

1953-1961, we find that 7 of tiie 10 states achieved output growl '.n 

excess of 3 percent per year. Only !lest Bengal had an unusually low rate. 

In the second period, the early 1960's, only 3 states (including West Bengal) 

,.iieved growth rates in excess of 3 percent. A clear slowdown in output 

(-ro,,th is apparent. This showts up more clearly in the residual. Where 

6 state.-- liad a one percent or more improvement in residual productivity 

in thu first period, only 2 states achieved this it, the sucond period. 

The third period, 1963-65 to 1969-71 (the 2 drought years, 1965-66 

,...(-66-.7 are not included in the data) is tie period of the "green 

-t~vjlution!' 1.'heat varieties from Mexico were introduced and major 

iL'Y::ease! ir output of this crop were achieved. Improved rice varieties, 

cl. [l; l.2..s from the international Rice Researcl Institute were also 

I,.r,'€d J .cd. it is clear frov. the table that major changes have taken 

;**Iace. 

lhw states of Punjab, Haryana, and Guurat and Uttar Pradesh have 

ealized substantial gains in output growth and in productiviiy prowth. 

The gain, .n the Punjab and Haryana have been extraordinary. It is 

uiikelv that any agricultural region of comparable size hos ever achieved 

z; - econcmlc performance of this magnitude in any period of 6 years. This 

2-wy)th is obviously related to the new wheats, but they are not the entire 

tory. The pnrformancc of Gujurat especially reflects the 1ains realized
 

a and production.
scrghum i-iaize 

.he performance of the states of Andra Pradesh, Dihar, >'aharastra, Tamil 

N: .u and W,,:est B3engal d-uring the most rece:-t period is in sharp contrast to 
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that of the first group eo sc =te3. Residual productivity actually decreased 

in these states. None of the states dominated by rice production performed 

well during the most recent period. The green revolution simply has not
 

occurred there. The pattern that was generally emergin, , in the early 1960's 

appears to have continued into the late 1960's. Productivity gains have
 

slowed and become negative. 

The data do shci, that the "modern" inputs are generally inzreasing in 

i-moortance over time. In almost all cases their relative contribution to
 

in:ltlt ,,rwth is much greater than their share of total cost. 

.o nirn now to wage data. Table 4 summarizes data fro;.: the most 

.omfprc'hu:ivc source available. Wages reported are averages for the state 

cc:, i'cc ro.. ronthly repcrts from selecte. villages in most districts in 

the . OYnly th-ose vi.llages reporting in all periods are included. 

c:- ar or x!a!e field laborers and for carpenters. The carpenters 

-o',.vcy i.hly s: i-oc laborers in the village econormy. Real 

1!-og' fefJ..d ,y the official index of consumer prices )aid by agricultural 

S.-, r each state. 

Th' . ,tn tor the same 10 states as the productivity data snow quite 

cea'riy tAzt the widely held view that the wages of agricultural labor 

.e, r.sen in the ?reer. revolution period are incorrect. Wages were 

",Hbi r in real consumer purchasing power in 7 of the 10 statea in 1971 than 

a T.n the case of the Punjab wages were roughly 40 percent higher. 

-'-i iullk of the increase occurred after 1966. In fact wages fell in 6 of the 

10 3t:.tes from 1961 to ;.966. 
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Table 4 

Wages in Indian Agriculture: Selected States 1957-1971
 

State 
Current Daily ''",, 

1957 1961 Lvb6 
(Rs.) 

1971 
Indexes of "Real" Wages 

.1966 1971 
(1961 * I0) 

Andra Pradesh 

Carpenters 
Field Laborers .87 

2.57 
1.26 

3.08 
1.79 

4.35 
2.62 

92.6 
110,3 

98.8 
121.4 

Bihar 

Ce ri, -nLers 
Fic.: r Laborers .91 

2.84 
1.20 

3.71 
1.66 

4.34 
1.99 

78.9 
83.3 

74.0 
80.0 

,u it:, t. 

(:ar"nte~s 
!.eT aborers .87 

4.42 
1.62 

5.38 
1.75 

7.71 
3.22 

90.1 
80.3 

100.9 
114.8 

'2 : .1",.

, 

2,-' J.,:.,'rs 2.01 
4.51 
2.52 

5.59 
3.34 

9.83 
6.55 

89.8 
96.0 

112.4 
134.1 

3.22 4.74 6.70 97.5 108.4 
.87 1.33 2.07 2.99 13.0 116.5 

,i 2.44 3.01 3.94 78.7 85.7 
orers .84 1.57 2.11 2.62 85.4 88.6 

F 
rq 
;:cWhcrers 2.01 

4.46 
2.40 

6.09 
3.70 

12.11 
6.49 

98.9 
111.7 

139.2 
139.6 

,;.'.,crs 
',- 3,orers .84 

2.46 
1.13 

3.66 
2.05 

4.98 
2.41 

100.0 
116.1 

116.3 
117.8 

Car I .. s,jrers .92 2.69
1.31 

3.77
1.73 

5.64
2.59 

84.8 
80.2 

114.5 
107.6 

Y .eld1..a;orers 1.43 1.80 2.49 3.05 91,7 82.2 
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Carpenter wages are conside-rably higher than field labor wages but rose 

less rapidly. Tn fact, clear cut increases are apparent in only 5 of the 

10 states. It should be noted that real wages declined substantially over 

the decade in ;-lest Bengal anc Bihar. The states of Orissa and Assam 

probably experienced similar declines and this surely represents a serious
 

situation, especially in Bihar.
 

Figure 1 presents the seasonal pattern of wages for 8 of the states.
 

The seasonal 
 demand for labor in India has received little treatment in
 

the !: terature. Seasonal unemployment is often vieved as a reflection of
 

iLn!:,ficiency and laziness rather 
than of climate and weather. The data
 

.' :.gure 1 suggest that market forces are determining wages. Seasonal
 

..miand ;hifts under conditions of inelastic supply ietween sectors would
 

yield the kinds of wage patterns observed. The inelastic supply of labor 

*.w:,. cn :-;ccors of the eco'ory and between regions is plausible in light 

%-:uosp.s if job search, of non-transferability of skills, and of costs of 

T:bho1rt , d long term migration. The kinds of wage differentials across 

monrns W7thin regions and across 
regions are difficult tc attribute to
 

"inst.t:utional" factors. 3 

1,iewill return to the question of wage determination in a later section.
 

(iore wc ;:il2. simply note the positive correlation of uage changes and residual 

Prodivzti"ity growti.. The en:eral picture that emerges from the organization 

%he.' data is one of increasing regional disparity in economic performance 

i: thc zkricultura.L sector. In so-*: mgjor regions economic performance has been 

3The writers wnc 1-old the view that wages are instituticnally determined 
havw :hcn, high degree of imagination in shielding their formulations from 
te.t~.'y. S'one corn c.ose to saving that no conceivabte evidence could beucor;-'stont with institutioual wage. oetermination. 
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extraordinary, in others disral. Pactor demand and factor payments are 

also showing increasinri. ref-iona! disparity. 



III. 	 Producer Response to Chauce
 

Data from "reduaing fari:s c an 
 be usaful for purposes of determining the
 

effects of certain factors on the demand for labor. 
A numbar of data sets
 

for 	Indian farms have been systematically collected by the Directorate of 

Economics and Statistics of the linistry of Agriculture in Iadia. These
 

Farm Nanagement Study data have been extensively subjected to analysis by
 

many investigators [7, 9]. In general each data set has information for
 

150 farms from 10 or 1 
iandomly selected villages in a selected district.
 

A sample of 10 -r '5 ->'rms strattf:ed by size group is taken,in each village.
 

Sani [ 9 rpeorts *Kie r.sults of extensive wor, with these data sets 

frm Thc !9fl4 to 2i perioz Jiis conclusions regario ; these studies can 

be 	sunm.rized as fol'ows: 

1. Very li-t!:te eriJc,.ce of scale economies is forthcoming fror. these 

studie ,. Uiing 25 et- of -ata frc 12 sets of 1lL 'arms, Saini reports that 

in 22 cuf the. data .et s, in inve-sc relatfonshin (statistical.ly significant in 

1P cases) b:_tweei ou.put and size ot holdin e;Ists,l That is output per 

acre is hJgheozs :. tne smallest farms. Estimates of %he Cobb-Douglas scale 

pcrameter -qere obtaitied for all 25 of data. of 25sett Four tha sets yielded 

significant (.05 level) increasing returns to scale.
 

2. Co'b-Douglas Lstimates of the marginal value product of labor (at 

the geomet:ic mean) in a detailed study of 4 of the sets of data (for Uttar 

Pradiush 1955-56 and 1956-57 and for the Punjab 1955-56 and 1956-57) were 

significantly greater than the wage race. This was true when the data were
 

IThe .,quation estimate 
was Log (output) a c + 	sLog (size of holdingY4.. 9 

http:statistical.ly
http:eriJc,.ce


-21.

disaggregated into 3 size classes and 3 classes based on the fraction of
 

labor hired. 
 The small farms tended to have only slightly lower estimated
 

values of marginal products than the larger farms.
 

3. Estimates of the marginal value products of bullock labor from the
 

same data were generally significantly below the hiring rate.
 

4. Generally the Cobb-Douglas form fit the data reasonably well, with
 

R2's above .75. The coefficients on individual inputs were not always
 

significant, but the labor variab c is generally statistically significant.
 

Table 5 presents Cobb-Douglas parameter estimates for 6 Farm Nanagement
 

Surveys fror 3 states, Punjab, Uttar Pradesh and Tamil i-adu. 
 Data from
 

the t-o periods are not froi: the same sample of farms, but they are drawn 

fron siilJar districts. .'.nttn pt to define variables it a generally
 

;'onsis::C;mt riadie. should
fash.'n waz Lt 1,e noted that there cre numerous 

L:st n. variabc tha c re-:-ults sensitive the,a,7. '-.-in'-d are to 


..... .. For zim: vaIriable, Current Inputs is an aggrepation
), e::a 


-" £ert'i zc r. seeds ec irrP'ation :harges. As the tauic demonstrates, it is 

a significant v. :Ibt. !i - ,,rcssions. Attemptv to estimate separate 

coefficients !:or seees, fert±ilzer and irrigation usually resulr in a negative 

coefficieiit for seeds or irrPiat.cn charges. 

The table rcports some experimentation with the most recent data. 

Reg,, for U.P. (,.Iuzzafarnagar district) yields a high and significant 

esI!r:,.te of labor productivity, (roug.hly equal to the factor share) but a low 

es!iuiate of animal power productivity. In Regression 3, hired labor is
 

included ar 
a :,eparate variable, and a portion of family labor equivalent to 

the hours worked by bullock pairs is allotted to the animal power variable. 

http:esI!r:,.te
http:irrPiat.cn
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The resultant estimates.r..ke sense, is the share of hircci labor is roughly 

equal to the estimated production elasticity. Reressioii 3 implies a 

lower marginal product for farAly labor thn for hiree labor aud the 

aggregation of family and bullock labor makes good sense. Rerression 5 also 

allocates family laoor to the animal labor variable. in Regression 7 this
 

procedure did not produce 
 ver., rearningful r-'!iJ!ts.
 

Overall, thQ rertssnions 
 reported in Table 5 -v.cl.d relatively limited
 

in m '::tion. They are quite ccnsistent .ith factor sh,:re evidence for 
the 

regl,, nd 
for tm "':;, Iir l1 cases, labor is a s!i,nificant variable.
 

T',.. , .i.rinl
:: ,r.!uct of- 1.ibor is ap-proximately ecual to the wage rate 

fo : labor, .L',ja .c.:naltboug', z"- :nd 7 th'e marpinal product of family 

.. ~:ac.... .. are. -e su results, as well as 

hose.:;uv, '?er iy ;.; r<" [ 9 :°. rvercrted by Rao 7 3 do not support the 

.',h,.':: ] ]e: vri.h!u. i ::.t: as well ,ehaved, except -.n the cases 

::. :',,, cojt:.0. of fau,.*.ly 1Lbocr and animal power is 

MaW!c. i.L P'iw-;,., ,.";i1onificantthIe .. . results are somewhat 

con - :tmr t,[th tl, ,t [at the %ventock -fensus for- nuir.ber of bullocks 

us,.. Icr -,(ce,..:14. ned .ro ! , 000 in .961 to 160,000 .4n1966. in the same 

p riod. t:i:<'.ors i -:d"o 1.250 to ,020. This shift away from animal 

power i.,w; :j!, .. n: .i:; K. sxmti-. fa,.msThe in the sample could be 

utiL'z'o'e. r.. 'vr~'.j' " a edg ap reakdowns in thethe: ' ;" r.ech
,rnpiu't' c, in ut asas a hnAd- a ainst. 

tr,* <he ust::ett 1-:oce,s is not liko!y to be a very smooth one. 

'bOc. - :' ,:~~y-;:s;~ . .'r,."I !,'uch refuted ly all hard evidence and surelyhas -!'.-r t. o-2,.d today.cei. !e...vtie m . 

http:fau,.*.ly


In all cases the fertilizer., seed, irrigatiou variable has a relatively 

high and significant estimated elasticity, and the Impliud marginal product 

is gener.vly above the prices unia for tne,. inputs. This agniu, is quite 

consistent with the experiece ,;h fertilizer in the U.S. (Griliches [ 4 ]). 

In fact the Punjab sample farts (vary much a green revolution sample), utilize 

substantial amount:s of fwrtJi!;e, Lii w:p i;r not to have reached equilibrium. 

The d1ef .ru , .imemepts 1 included some irrigationiQ R-resci.o and 4 


.
qmpC -Ind -. ic '-ater ch-u gLE were included i% clr~ent inputs. As 

C VMS: LUnd A v:2 iuf" Qc I. ' el':t ttOiS vr, consastent 

wt . ,, arw: ',, on cash :mt.1 m ,P ih: icrease 1: the land'.':,2J. e 

,, .. T: Q . : - C :1 . . itt, fnct... .;M.r" MAWz ,for the State 

M rs".'.' t n .. 1, , . =.: :co ,. f :%. 1'7 t, .4L', 1:, n 960 La' 1960;. 

.. o rh-- . _Z... U.., i. .orce the treatment 

-'. ... . incentives, areak.. ' ,'..... . re, ,. :to& ,...C they 

m:L...bes . Th. 


fNi d-- VIA'.'V 00 .Lt, Of: in approximately
 

.1inv1 n t :a;c . . t .e Cchb-,'ouwas function 

i jZ..........,Li. cOO.C',: su:0.:. ".u.n 


one. L dv:.y -o; ".. ....... Go, rcyco.u_"r, A,: ,'!as;ticity of substitution
 

i: :-n . r , A ,- . c! . .siu issue-v ...r e . , .. t-.. . zonaufzncio, . The 

i.s not on ,3sy, o bou.vve-. The sandard e...v"'vca.'. estimating 

rcce.ures v- subj ct : io wo.v.. Q"-rt, :tw .:.,tiely of substitut'an 

i6., n -ot '' ... mct.:e.n.. , ' r . Moecond, the substitution 

.rcd.nt'vo: ... l.:, ,H cA. jt r i"ar gi:nal in the formulatio:i effectively 

,ea%.. t , .n.:A L: .:it i. a "q'2:z ros.a.,) parameter, instead of a 

technical ,.arre:tr of a prehuctirn' funct!c. 



TABI,X b
 

Cobb-Douglas Production V',nction Lt.matCs:
 

Selected Sanplef- oF Farm Data
 

of R2 stimatc'd Produc Jn Elast.c.tits (std. errors) 
Datai Set 110. 

ri Imtt-Current01- e r-rc --

Labor Po;er Inuts ments Land 
vations 


.087
.021 .251 

1 ,%-F7 150 .848 .461 .167 

(.076) (.018) (.053) (.063) (.O6 ) 

LI~t:rj' lradesh .38?.035 .3,..
.].071
.400Lt6 70 
(.050) (.051) (.030) (.020) (.034) 

!ir. J, Tam L. 

399 .u07 


2 . U" - ra!,sn .090 ,:401
Cr, ..139) .11 6 .21)9'l ,]47 


(.029) (.021) (.035)
(.018) (.041) (.fb3) 

.325 .101
.071 .246
856. .4.1 
(.83) (.073) (.082) (.001)


(.121) 


4. Ta i ;:u -1u .061 .479.282 .136

300 .920 .293 

(.030) (.020) (.036)
(.053) (.049) 


5. Puni al .102 11G.2.063 .102 
,3" ,3399 

(.0,) (.049) (.054) (.047) (.051) 

-. 071 .283 .087 .054)
299 .714 .218 (.055) .(.,) (.one.9) .509 

a, '-69 (.1.7) 

eliminated
- observations:'ana vempnt Surveys. ,,,.
,,oe': All c te from Four 2iu.ed . wit

da-,. "ccar dur'ym varablesfor r. in 

yeznrs ,-oa. 



In the absence ,..f ether tepor-ed inve.,tipat.ions of thu elasticity of 

of substitution in TIndian r cu2 ture, tne coe.fic¢!jnts i: '"able 6 may be 

of interest. They ar, e.; ..-.'s ,' lastic.ties of ! .bstftutiot between 

inut, ? !r:'.2s islabor and non-labor f t:s of lata. The estimat.g equation 

the simple C.E.S. relatiois':ip ?Lth a :erlovian adju-tment lag: 

log VA a + o log + (I - X) VA (-I: -. u 

where VA is value added :e: unit labur, ./2 is the real wage rate. 

A variable ;c.,,:ion .ectre .Lc included c.Ocontrol fir different 

levele. 0' L-06111, C:.)t Lnc by -!~i-o r r£!is j_-, anl irvric easure 

oi !:hs coptterz1.c t z ,- tillur.: take i:is iit account 's also on 

aree', rc spornlimpCrf:..ctj,)n. ': a1,(u!1,t'a 1\, .'.:"i7.s r , rtc. relationships. 

Productrs -,' co.t :)'r. '.d , :':'. e : *rice: () :''nheir level of 

,,f - , .... . .i; . . I ' h-Il kn:,,. " of technical 

,,, :-ci . : " "-al *',-'an.c- ~' ,stri: t'.ts to substitution. 

The stimai .'' ....:. c4 " ..2Z ..- L r 

The esti.at:eu ! C7itiCi. r- of ',,l lrcbelow,ubseitutilnone 

in a!l cases, ind ', ... :'.e. hythc. :idon of the .)roduction per 

hec,.& variable .," .: ,-.: "long run' Alastici-v for ,he U.P. data 

..s aPTrocL.iat,..lv .6 ,.,,' for :, Puna: data it Is .6u. !or nhir.I. ,,adu, it is 

approximately .3. :.rez:.ir's . ,'mc., ..'icXue an lteraczion terin, lagged 

value added times rroduction per hectare. This is an atter.pL to test the 

hypothesis that the :-tinenjz:::tm::r, . is a fucnt1n of :"he level of 

technical cot-,utence. ''. negative -Cfficients SVest t:. the hipher 

the technical cr e:',_,c,', tj .a -rea.". *,h,. lon;-run orice resnonse relative 

.to the short r'lr le!':: V.11)0' -n

http:atter.pL


It would be presumptious to claim that 
these results vore more than
 

exploratory. Cross-section data are not very robust for estirating price
 

responsiveness and even where 2 years data exist as in the Tamil iadu and
 

Uttar Pradesh samples, the price variation is relatively lov. In addition,
 

there is a relatively short period for learnine, to take place and be
 

revealed in producer behavior. The Punjab data are 
for a set of some 30 or
 

so farms over a 10 year period. 
 This is a small sample and the estimates
 

are of low statistical quality, but th..' ',ay be 
 more realistic.
 

These results are consistent with i number of studies ;;kich indicate that 

the introduction of tract-ois a:J other odarn iplpemeuts has not to date
 

affected employrent 
 in a i::a~o- ,'ay. It '!oi'Ld oe roted 'liowever that a process 

of mechanizat.o:n is under,:ay >*- 1:' . 3. Th, nur:h-i workDf anir:als declined 

in many s tac s f:r,m .1 l t, ,o, ,, y 1/4 Lit. t'.. Punjab) ind tractors
 

are being raptdll .:y . I' :o, "n!f, 
17b t:- ,-oc1-. of trL.ctors in India
 

increased 're: 5"::;,, .:.... 
 PL'jab.-haryana re ion L, the most 

mecharized rerio,. 'th s.-:e i : In It.,f, t,. f:cIr. should be noted 

however, that t he io-rv' 1. tr :Is evenlyf , 1"S ' pretty distributed 

over the counL 'y. in ' t .very st: 12,dia at least tripled its stock 

of tractors in tlut: pc-riod. 

Of the several sets of farm data, only one has an appreciable number 

of tractors and odeIrn inputs. This is the data set for .-erozepore District 

in Punjab state. 1
TIe C&'b-Dcuplas estimates for this sat (Table 5) indicated
 

an insignificant animal 
 o 
r elasticity and a highly significant implement 

and mechanical ov,:cr I ;--_6 ;.t. 'hese resultr indicate thor tte adoption 

of tractors aA Of VOle-l.......
(-eshe::s, drills and cultivators) is not 
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Table 6 

C.E.S. Estimates--Farm Manage.ent Data 

Estimat.! Coefficierts (standard errors) 

Data Set: 
2

R Constant WaPe 
Lagged
Ad'cd 

Value 
Yield Index 

Lagged Value 
Added X Yield 

la. Tamil Nadu .52 .314 .275 .035 ,216 

1967-69 (.212) (.139) (.031) (.018) 

.079 .250 -.0000017
lb, Tamil Nadu .54 -.001 .282 

(.25) (.137) (.037) (,024) (.000008
1967-69 

2a. Uttar Pri'desh .28 1.50 .339 .528 

1967-69 (.239) (.191) .074 

.000076 -.0000592b. Uttar Pr...er.. .34 1.17 .360 .610 
(.184) (.073) (.000017) (.000010)
1967-69 	 (.243) 


Punjab* .09 5.25 .491 .275
 
Farm Accunts
 
1967-69 (.35) (.28) (.139)
 

* 	 Includes size- class dummlies 

Table 7 

EstiratJ Paixi!-:c L.asticitJes of Substitution: Punjab 
Farm Managtaent Satipie 1968-69--Quadratic i:oductiun Functions 

Labor Bullock Labor Current Inputs 

Bullock Labor 	 .41
 

Current Inputs .32 	 .84 

.77Mechanical Inputs 1. 44i 	 .87 
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uneconomic, as is often alleped. The marginal product of implements is 

substantially in excess of rental va?.ues.
 

C.E.S. experiments vith the data yielded results similar to those for 

=U.P. in Table 6 (o .29 with formulation a6 in Table 6; 0 - .5 from 

non-linear estimates'. Another experiment, however yielded some results. 

Instead of estimating price responsive substitution, a production function
 

which does not utilize pr.ice data anc! which does no: impose constraints on 

pair-wise direct .1 uticities of rubstitu:ion was estimnted. The estimated 

equation was thL foio.. .:uadratic -,rm, 

Q1495 --. '002' . - .00 001, 15 1W"-
(i) (2-.6) (: )U ..
 

- 016 + . 00C LO0u; .0045 1I ., .0019 
(4.0) .5) (5.4) (.6) 

.000035 B + .)011 IP: + .0224 : . (R2 .612,235 obs) 1 

(.01) (.15) (4.7) 

where L is hum-an laH'', !i.- bullcck labor, I is seed, fertilizer and irrigation 

and 1 is machinery irncludinLs ltraciors. All variables are per unit of land. 

The equation does not fit as ,ell as the Cobb-Douglas (R2 .73). It 

does however. allo: ti..tc of pa'.,j.se (R.G.D. Allen) elasticities of 

substitution which a &. n. reveal.,'e technology an opposed to price 

responsiveness. The paij.cise elastic-.... s (based cn regressions of factor 

ratios on estimated nar'inal product ratios) are presented in Table 7. 

- t ratios i larcnchesc. 

http:pa'.,j.se
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The estimated elasticity of substitution between labor and riechanical
 

power and associated implements is quite higi . It has important implications.
 

The elasticity between mechanical power and bullocks is not as high as one
 

would expect. Actually the marginal productivity of bullocks is poorly
 

estimated. The current inputs, ferti.Lizer and seed do not appear to be
 

very substitutable for other inputs.
 

Marginal product estimaLes roi the quadratic production functions 

indicate that bullock labor has a ma-iina! product ronh.Ly 1/ its wage rate, 

labor roughly 2/3 the wage rate and that both current inputs and mechanical 

inputs harv mar,_ii.ial .,roduct, rell i exzess cf factor payments. 

The Pu-,jab .'ar17:. -ccz nts ,.vta ,Inot th,. Farr [ara .,!:'lnt data) collected 

by the PunjauL BoarL E'Fe ic lhiv:lr, enable a cc;- r-_-aion of the same 

29 farms, over tim._ frorn 1'-, . .'i-';c fa:irs ar. c.Ias 'led ai .3mall, 

.vedium ;jnv .argt- an,: ;au! 8 otmir.' .:,.pendttires f.'r seed, fertilizer, 

ancd !rigeI::. T.C: ,:La a" ;i2o_ -2 ,:h.? 'lata from thl Farm ,anagement 

Studies do not boa: co:t the ccntention tif . nv that small farmers lag in 

the use of :.,odern ilp .Jtq. 

The same ol. .ataa shov -hat days per annum v.orkee. by all farm 

workers increased frt ! -6 itC ,956 to 295 in 1968. hours per day also 

increased (fror.- 4.35 to 6.46). i numbe.±r of the farris in the sample were 

using tractors. 

A final s-t of vicrc dat, collected from 100 "progressive" farms in 

the Punjab is presented *.- Tahe 09. Vhose data suggest that- the main 

substitution of Lracor ho urs ias been fo'. bullock labor instead of labor. 

Of course this 4s i rat.!er special et of farms. 



.m:y 
T"abe. 

Pun ab Tni iv!d:a i£C.s 3Ilodings Data (1961-1969)
S....Jii:u 	 O." on li:.ividuaif: 	 Far2.. 

1.969 3?6% 1967 !')66 1965 1964 1963 1962 1961 

Expend per acre 
SELD (i;.) 

42,0
52.4 

3z.3 
3.5 

33.9 
34.6 

2..9 
2.8 

22.6 
21.5 

23.1 
18.? 

14.9 
13.9 

17.5 
13.4 

14.9 
14.7 

in,a!1 92.3 85.1 70.6 4..1 71.0 37.0 23.5 23.4 IL4.1 
E:.ie-.d r-,r a'_-

FL." I;:KP. (Rs.) 
. .. ... •1,-5.3 15.8 12.7 

907 77. 5 .. 5 3-..9 27.9 21.7 11.7 19.0 14.5 
ii i 2U2. 5 65.7 44.7 40.2 61. 37.4 26.6 22.9 24.2 

E.xpend pter acre 

.. .5 1.0 9.1 1.2 9.3 8.3 7.4 6.6 2.6 

.9 .i 30.8 34.7 11.4 13.8 17.3 _ 9 13.4 16.3 
Sr7ill 59.9 35.4 30.0 14.4 17.3 25.9 31.8 35.3 23.1 

VALUE OF OU'IPUT 
per acre (irr) 

ir-... !Q95.1 ... 716.7 51..1093.7 4'3.8 50'.3 353.0 410.9 438.4 
.,- ....3 947.4 535.3 434.1 400.4 351.6 292.3 345.6 

S=.ail 376.7 1136.7 833.4 521.2 470.6 507.5 ':52.5 345.3 367.8 

*Source: 	 Board of Economic Inquiry, f'unja5, Farm Accounzs in the Punjab, Publication No. 117,
 
1969-1971, Chandegarh
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Tab.e 9 

Chang. in FINn Labour, uliks and Tractor Use in Punjab 
based on a sample 3[ progressive farms in Purjab*
 

.,-Inri C: 	 zxvr Used Bullock Traczor 
AvergeAAcree of e- r;i,rzulti- per cropped hours used per hours used 

Y~r- CuaIed Cropped- _ - .aed acre acre cropped acre per cro ped acre 

G-1, Kours) (M. licours) 

il 	 273 127.53 11.94
026.6n!96 -1967 33.19 Z2.05 

i9bl-1968 33.87 44.73 132.06 13621 408 	 309 76.15 9.58
 

327 48.4 12.72
1968-19) 36.85 49.39 135.39 I6310 443 

1369-1970 36.78 53.06 1A4 .26 18145 490 342 35.66 17.24 

*Ftem the files of Department of Econo.Acs and Sociology, P ..jab Agricultural University, Ludhiana. 
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On balance, the micro Lata surveyed here are consistent with economic 

responsiveness of farmr.s. Some apparent lonV. run disequilibria exist In 

that it appears that the "modern" inputs have marginal products above 

prices. Labor certainly has a positive marginal product which is probably 

not too far out of line with the wagc rate. Jo evidence of economies of 

t;cale is apparent.
 



IV. Real Wage Determi;ation
 

One of the central e. i 'enpIc.ymeiit 1 policy discussions is the 
effect of improved technology on 
..abor use. Another is the extent of
 
labor displacement when w:ages rise relative to other factors of
 
production. 
In this section these two questions are analyzed with the
 
aid of a simple model based on factor market equilibrium. 
it should be
 
noted that the model does not 
imply that lonp 
run equilibrium will be
 
quickly attained, nor does it irply that equilibrium -,ill be obtained 
between the agricultural iabor iiarket and the non-agrf.cultural labor market. 
It is based on the existence of marl:et forces d4:rived frori, profit maximizing 

behavior by farmers.
 

A substanti.aL alim. uf the devu.pmeuit literat :re has been founded on 
the existence of an iwa:':CIXL.ly ::et(rfirjd uape i~r tite agricultural
 

sectors, presumLnJv r:aitj ':-
 "hile. there;ev. hbstenc:.' 
is 
evidence that thu sha:: arrai..:en.e--nr ."ithil fa-iies ray be quite 

complicated ancl 1-a:.- ,2cor.-eptc of equity, this literature dloes not 
imply that market forces are !luirlpor._nt Sharin, arranrernent.s and 
rfamily ties may affecL te resj.ponsu to economic incentives in .any families, 
but the high degree o' labor 1sob:2liL in India indicates that a rtreat 

deal of response takej place.
 

The Cobb-Dousilas estimate5 reported in this paper as well as a 
substantial body of supl-lv :7esDon;e literature supports the contention that market 
forces are inportant iin t:ie iricultural labor market. The "'urplus labor': 
models are not desinL d to cxamiuie t'Lc,:ssuc of institutional 'a'-es. They 
merely postulate .Lt,.larely >ca.;. it :is requircd tc yield interestinE, results.
 

http:iwa:':CIXL.ly
http:substanti.aL


-34-


By and large these models are outdated and certainly so in the Indian case.
 

Not only have real wages in the a-;ricultural sector risen in certain regions,
 

they have risen relative to non-agricultural wages and have actually dravm labor
 

into the sector.
 

Unemployment in Indian agriculture certainly exists, but most of it is
 

probably seasonal. Likevrise, underemployment exists, but unfortunately
 

most practical definitions of it are misleading. For example, if one defines
 

underemployment as the labor actually used in excess of that required if all
 

farms performec as, say the top 25 percent, we find that an economy like the 

U.S. probably has cons derab.ly more undere,ployvtxxt than India. This is simply 

due to the lag in adjustmcxt to rapid economic chanpe. The determination 

of norms against which to ,ea:fr unemployment :is ::tremeiy ,ifficult. 

In the model employed :ere :nmployinent anc underernployment are not explicitly 

considered. it is posaiLie asLociatu unenployment .'ith iar]:et adjustment 

however and we would excct decrcase s izn detiand for labor in a particular 

region to lead to an -ncrcase i- 'nernr loyment (and underemployment). This is 

largely a function ol. the rtlaciv'., SJ:.e of laior flow:s recuired tc reach 

equilibrium. 

We start with a sinple aggre,:ate production fuLIction fo%: agricultural goods: 

1) Y = T F(L,K) 

where Y is aggregate output, i. is labir, for the ti,.e being;, assumed to be 

homogeneous, and 1'is the a,"regate of non-labor factors of production. 

T is an index of productivity. Shifts -'n T are neutral in that the ratio of 

marginal products of L and ..are unchanped. Production is subject to 

constant returns to scale (a reasonable statement for India), hunce; 

http:derab.ly
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f = Lk + K where and f f.. Also, a I.fp, 

Now we first suppose that the deLmarnd for Y is perfectly elastic at 

Py 1, and that the supply of I,i.; also perfectly elastic. The marginal 

conditions are: 

2) Pk =Tft 

3) Pk 
 TfI
 

Solving for equilibrium, we obtain:
 

EP = PP T I EL4) E-- aT"p %
 

That :.s, the elasticity o' the pricc (and demand for) of labor with respect 

to a change in technolory is sirnly tnt reciprocal of the share of labor 

in total costs. This result is Atrai'tforward. t one percent increase 

in productivity has the i:titiai cilec. of rc~lucin- ovvrage custs by one 

percent. To r('.t!ain equilibriu:, producers IiiI iacrr.ase output and 

will bid up the 1)rice of labor until - apc costr rise by one percent.. 

Since the price of non labor input.; !'il rcmair. constant and product price 
1 

will not fall, this requirei an inctca!3.; of - percent In the price of labor. 

This case is thc nrost favorable one for labor in the presence of 

productivity change. It is not as ,nrralistic as it might seem for many 

situations. A country importin-; sul,stontial food groins faces a very 

elastic demand for agricultural prn(.tct.s. Likewise, imported inputs such 

as tractors and fer 'lizers.ray ht, very elastic suply functions. Of 

course land is ;_nelastic i': supply tt not In.- 'rr!.-ated land may be. the 

case of a small region in a lar, cct.'-v (as "un-lab-Paryana) the initial effects 
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of productivity gains raay 
not be too badly aplproximated by this simple model.
 

If the marginal product of labor is less than the wage rate by some factor
 

d < 1, the elasticity is lower by a factor d.
 

It is easy to extend the model to allow the supply elasticities of
 

K and L to vary. The expression for the elasticity then becomes:
 

EPk2 
 a + Ck=-


ET a + Sk 
Ck + SAC£z + S8It X k)

a+Skck+SE + k~1 

a + Ck 

where ck, C are the supply elasticities of L and X,. .'ow we cee that the
 

elasticity of substitution enters the exprnestion, unlcsz the supply 
 elasticities 

are equal in which case .P 
 1. Jn the case rf the rC'ion of India
 

affected by the green revolution (J.!1-aryane-Gu.ur-Up), 
 would
 

expect 
 . to be 1US6 tha P, O..C. ll• .t'- th. ".on-., run. T1i'S would imply
 

that EPz./.T would be 
 :cz .; a."a7;iicraset',,:t in price more
 

than L, in resp'inse to produc tivity c!' 
 'c. ',abc.r can migr:;c 
 into the regions 

and would have an i.c(fntilre -,co so. In fact with a lov short run 

elasticity of labor supply an' a hr lon,' r,--'elasticity, one would expect 

wages to decline after some point.
 

The implications of this model for productivity gains in particular reg

ions is of considerable significance. To see this somewhat .moreclearly we 
need to relax the assumption o! a perfectly elastic demand. Let the demand
 

function for agricultural products be:
 

G) Y = (o , n ." • dY--< "
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The equilibriur.: conditions arc:
 

7) y(P) = T F(L,K)
 

8) P£ =PTf£
 

9) Pk PTfk
 

Constraining factor market equilibrium (that is, staying cn th-e factor supply curves) 

we have: 

EP -( + l)(a + ck ) 
10) - A 

where A -no + Ck C(S-9(S, + S + e +S C ) and P is positive, since.,k k z k + z(S Ic E 

(-n) is positive. Also 

': -(, l)(C C 
l) :- -n1---

We now see that tl-. elasticity of deirnd for labor P.ith respect to technical 

change can inCeed be negative. Its sion depends on the term -(rn + 1), and we can 

see that if the demand for avricultura. products iP.inelastic, the price of 

labor ill fall in response to a gain in )roductivity, (the fall 1il1 be 

greater the lower is o). .ost discussions of the impact of technology on 

employment ignore the demand implications. For small repions :!ithin a country 

and for stralL countries which either irport or export suhstantial arounts of 

agricultural products, the dermand effects may not be too serious. In the
 

United States and nosL other develoned countries for that nattcr, they have 

been extremely iuportan . The price elan.ticity of devand for aigricultural 

products is generali- rur.ar c. ,o be "e-l ',elov unity (.iroun: (-.2, -. 4) in most 

developed countries a:n.d ':e troictiv.t'; -ains in :!,e oector have increased the 
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economic pressure to shift resources out of the sector. Of couise over
 

time population growth, income growth and income elasticities are
 

important too, as we shall shortly demonstrate.
 

For the present India has been able to increase production substantially
 

with little price decrease because of displacement of food imports, especially
 

of P.L. 480 wheat from the U.S. 
 A policy designed to achieve self sufficiency
 

in food grains has been adopted, and the large output gains in saeveral
 

states have enabled substantial achievement toward this goal. As the goal
 

is approached, India will almost certainly be experiencing price inelastic
 

demand for food grains. M'en this occurs, the market forces ".ill be in
 

strong contrast ,.o tht 
 ?rperience of the past several years, '7here productivity 

gains in the sector have increased tha oemar. for Labor. india will then 

have the ;2assic ".arr proble' of t,.ric:c countries. 

inow extend the moel by introuciug Uie rates -f chanpe. In doing 

so, we acknowledgc Jhat we are sacrificin s'ue reali.;:-t by introducing 

smoothness in productivity change and supply and demanc function shifts.
 

The real world does not change very smoothly. This can be ninimized by applying
 

the model to re!>-ivcl- short periods of time. We r7ain fror the extension, 

in that we cai intejr:uce population caange and other types of shifts into 

the analysis. Let:
 

=12) Y = (Pt)1 =, be the demand function for
DP Y, at
 

agr.iculttiral i. roducts.
 

aT
 
13) Y - T F(L,::); L / T = T, be the production function, and,
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14) L g(P£ ,t) - ;t L 

15) h (P -0 _ ; / K 110, be the supply functions
k"I nk K a~t
 

of labor and non labor inputs. Differentiatinf'vith respect to time and
 

solving for P9.  --- / P we obtain:
 

Pz at 2w ban
 

16) = [( )(- (n + .)T) - S (a + n):'c - (S a -Sn + I) L* 

17) = 1 + e)(5 - (n + 1)T) - S(o + n)L* - (S U -Sn + E) K*J 

18) + C*+
k-z
 

19) 'i '+ C 

20) =s L+ s:,.,, + 

21) P= S + S -i 

tie are now ible to see the implications of exogenous shifts is the supply 

functions of factors, !l and L*,and of demand, D, on the demand! for labor. 

Consider a rise in the non-anricultural wage rate because of productivity 

galns under conditions of elastic demand. This can be viewed as. a leftward
 

shift in the labor supply function t,. agriculture, i.e. as a neg.tive L*.
 

Ue can see from Equation 16 that this will increase P. The increase will
 

be greater, the greater are a, S
9 (- r) and L (if D -(n + 1) is positive). 

A policy of improvint information about non-farm job opportunities, or of 
SEbelditlng non-farm Job skill acquisition will havc the same effect. 

public sector employment oroject will also shift the supply function of
 

labor to the apr.cultural sector in this direction.
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We can also see that the effect of a shift in the supply function of non 

labor inputs to the right (K'> O will depend nn the sit.n of (a+ n). If an 

implicit subsidy to tractor purchasers is given through subsidized credit, for 

example, this can be viewed as a nositive shift in K* and it will lower I if the 

elasticity of substitution is greater than the absolute value of the elasticity 

of demand. For a ralatively small region of the country this is not likely 

to be the case even though we have estimated a relatively high elasticity 

of substitution in Punjab agr:.cdlture. For Incia as a whole it is probably 

not the case today while food grainu are still being imported. As a result 

programs whic'i subsidize mechanical imports are probably creating employment 

in India under present ci-cumstances. If, however, india achieves self 

sufficiency, this ,ill chenge and the same policies will reduce the demand 

for labor.
 

Growth in the labor force has two effects, one on supply functions,
 

L, anothter on the deriand function, D. The population elasticity of demand
 

is probably less than one because the population is getting younger when
 

it grow;s rapidly. By the same token the labor force grows at a sloter rate
 

than p pulation.
 

The effect of T, the rate of neutral technical change, on the demand for
 

labor, as before, depends on the sign of (n + 1). Ue now see that growth in de

mand L, plays an important role. This term is roughly equal to the population
 

gzouth rate plus the rate of change in per capita income, times the income
 

elasticity of demand for agricultural products. Available estimates pretty well 

establish that the in-2ome elasticities of demand for most agric,,t'-1. products 

are relatively low, especially at high income levels. This chax.aeristic 
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of consumer behavior becomes particularly 1uportant et later stages in
 

the development process. in a two sector model, the relative income
 

elasticities of demand for agricultural and non-agricultural -oods and the
 

relative rates of productivity change govern the relative *hare of labor in
 

the two sectors.
 

The importance of the elasticity of substitution is more readily seen 

in this model, especially regarding W*. = = I * 0 and whenWhen D T 

E k we can solve for: 

22) X- S +P EPt k 1 

23) L Ep-- = S (a + n)
EP kP k o 

These are the standard Ir..C.D. Allen r results. The izpci't&nce of a and 

r . factor demand is readily Fpparcnt here. ,r both expressions a low 

o -:orks to the benefit .f labor as it makes the own price elasticity lower 

and the elasticity of demand with respect to a negative change in the price 

of non-labor inputs is more likely to be positive. 

We now modify the model to examine the effects of non-neutral-technical 

change. Let the procuct.or function be: 

24) Y = F(L,I) where
 

aT
25) L = TL T£=-

26) K=,,K; = T
 

T,. 

http:procuct.or
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Where T and Tk are factor augementadion indexes. The solution for I is now: 

27) P + ) (in +)(stSk(c+(o + -+ ) 

S -(a + n)(* - L*) - (a + Ck) j*] 

The direct effect of technical change on tue demand for labor differs from
 

the previous result only in that the technical change term is a weighted 

average of the augmentation indexes. An indirect effect is possible through 

the iecond term which stows the effect of non neutral change oil factor ratios. 

We note that it is untipotbaiut if a = 1. If a > 1, as estim-qted in the Punjab, 

relative capital aug&MnntiLg change, (Tk > iA). will have an indirect negative 

effect on the demand for labor. The third termr shows the effect of an 

exogencusly changing factor share. Thcl implication- for 1Y and L* are as before. 

We have not really dealt with regional shifts in technology with this 

set of models, but the intuitive extension is relatively strai-htforward.
 

Consider 2 regions suplying the same market. One re-.on realizes productivity 

gains lct'ering costs and leading to increased output. The market elasticity 

of demand is relatively hI,h because the consumer market is aerved by both 

reg.ons. The productive. region realize-- a net ".ncrease iiu demand for factors, 

and the prices of factors are bid up. Regional supply elasticities determine 

which factors gain most. 

Th,. effect on thc unproductive %--gicn is essentially a leftward ehift 

"In the demand (The , ,0wr '7 Ln-,-.s. Eq. 27). Demandfunct .... vir .able 1.' - e.g. in 

for factors declines Rnd prices fall. Surn.y elasticities again determine 

who the biggest losers are. In the short run, labor supl*y func.tion, between 
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the two regions are ii.elastic and a wage disparity emerges or worsens, increasing
 

the incentives for migration. In the long run as migration occurs the wage
 

disparity may be reduced and the dominant rogicuml effects o,.cur in the prices
 

of immobile factors. This "Applachian" effect is presently taking place in
 

Ineia as productivity gains have been very regional.
 

This analysis of relative wage determination is probably unrealistic
 

to some degree, but it has yielded some insight. We now turn to the
 

wage and productivity evidence from India to see whether the experience
 

of differenti,.l regional productivity gains and other factors are related
 

to wage changes in scate data. Uhile we do not 1,avu data which enables 

an estimate of all of 'c )arametntrs )k Equation 2, :.r 16 we-can estimate 

certain comb i.ations of coe.fi>cients. That is,we can estimai-e the reduced 

fonm coefficients, but cannot ide-.i',-,, th: structcral coefficients of the 

uodel. ',.e have data the rates. iL (*.{esof c .!n r.eal 'rr field laborers 

pr,..iuctivity and :seve--. ote]ie rial, frr 10 stat-s and 3 cime periods. 

Change:3 in carpenters wages are avai.alae °for ',states tor 2 periods. The 

statistical quality of the results io not extraordinary, but given the nature
 

of the data and of the model, they wc'-id appear to provide substantial
 

sUpport to the model. iNanufacturing wage changes serve as a proxy for L* 

in the model and the percent change in literacy has 2 interpretations. An 

increase in literacy implies a negative TA since children are staying in school 

loner. In addition, it is associated with skill acquisition and labor quality
 

improvement. Regressions 2 and .;are most consistent with th ,;nodel.
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Table 10
 

Regression Analysis: Wage Rate Determination 

- Independent Field Laborer Wages: 
Variables Dependent Variable 

(1) (2) (3) 

Standard errors in parentheses
 

Constant 2.96 .89 2.89 


(1) Rau of change in
 
Total Factor Productivity .31 


(.10) 
(2) E.lasLiciLy of Tonal
 
Revenue = % ATR/% A
 
Pricc: -. 17 


(3) (1) x (2) .025 .034 

(.011) (.010) 

(4) ,tc:'. change in
 
Wa, ;.amuacturing .25 .56 


k.26) (33) 


(5) :1,: ,,.In nprcent 

1i tcx-z2 A. .21 
(.17) (.17) (.19) 


(6) V'.:",'\ariablc: 

Perior! 1 '955-1961 1.31 
(1.01)
 

.t2 434 .30 .43 


,',uLber of 
Ibsel-", ion 30 30 18 

(10 states, (10 states, (9 states, 

3 time per- 3 time per- 2 time per-

iods) iods) iods 


in 10 Indian States 

Carpenter Wages Dependent
 
(4) (5)
 

-.06 1.66
 

.19
 
(.10) 

.42 
(30) 

.034
 
(.006) 

.20 
:400)
 

.26
 
(.12) (.13)
 

.71 171
 

18 18 
(9 states, (9 states,
 
2 time per- 2 time periods
 
icds
 



V. Rural Employment Pol..*cy
 

A wide range of topics and Issuv s have been subcumed under the general
 

heading of "employment problems." To some writers, thf terri is simply a
 

proxy for "economic development prublems." To other:i, it emAM specific issues
 

such as the proper measurement of unemployment or the size aad functional
 

distribution of income. Still others see it as a Keynesian aggregate demand
 

problem. 
About the only comon theme to the.emergin, literature in the area
 

is that problems exist and that the "invisible hand" ca:-not be relied upon
 

entirely for their solution. In vie-: of the emphasis of this paper on market
 

forces, it might be concludc that the autchor is willing to rely exclusively
 

on Lae invisible hanca. This is not the case, althou!'l' it 'rill be argued that 

government policies ,'hich i-nore effects are-ar:-ct lil:cly -.c be counterproductive. 

Perhaps the Gver-:id np charactertstic o LY:'s .. c;i~ltj± to a concern 

wtiJ., the employment o labor is the ';-storically hi('h rates .-f new entry into 

the labor forces, occt.r-InP at the present time and expected to continue for
 

some time. Johniston and Co.mie [ 5 1, aronp others point out the alarming 

implication of growth rate arithmeti: which requires ar tatprobably high
 

ratf of growth of the noa-agricultural. labor force if the share of the labor
 

force in agricultutre is to decline. The rapid growth -f t:'h.
labcr force is
 

alarming, to the extent that it implies that real all-incluslve capital, human,
 

reproducible and natural resource b.:ed, per capita ,"ill be lower than it 

might be with slower population Brc'w~h. little about the efficiencyBut, this sLys 

of the labor n,:rket or ,ha desirability of a particular share of labor in-. 

the agricultural sector. 



The considerable evioence, that urban unemployment rates in many LDC's
 

have risen in the past few years, of ccurse, does Sugest Lhat labor markets
 

are not functioning well. It does not follow, however, that the labor 

market within the agricultural sector must be failing to provide the price
 

incentives required to guide adjustment. In fact, an economy achieving real
 

productivity gains is almost certainly going to experience labor market probla
 

As discussed in Section 4 of this paper, the relative share of the labor
 

force in agriculture is largely determined by demand factors over a long 

period. Fallinp shares of labor in agriculture are tht. r,.sult of relative 

rt,.s of productivity gain ii the agricultural and nor-apricultural sectors 

and relative rate' of -,rc.ith in demand for tc outputs of the sectors. The 

::.;,plistic view that erphasis on :roduc:-ivity -a.ns in ct,..ion-: ,4:.."....,..". 

sector %.Yilllead to a '!ecliriTg acricultral sharf! of the labor force is 

riunsense. Of course, ec-aJ rates of ?'r'&ictlvit) gruwtl in the tuo sectors 

--fil re. ult in a fa'li..g. af'ricultural share and Tn a set of adjustment 

problems associated ijit,* new still acquisition, severincg social relationships 

and the like. 

The occupational change history of virtually all developed countries has 

bc.,n dominated by rural to urban migration and shiftinr to new occupations. 

In India, as %Ye dave noted, the past decade has been charactc-rized by a 

rloing share of lpbcr ii, agriculture, although a substantial anount of 

;-ura.l to urban residential %:..rati.orhas taken place. The pattern of 

productivity groi.ti -.n th. :Li;r:.cu~tura. and non-agri.cultural sectors under 

the demand conditions prevallir.'; ia lidir are consistrint wit:. the rising 

sbare. In' addition, tle evidence :,dicntes that labor is heing utilized 
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more days of the year and more hours ?er day in the InusYirecent periods. 

This is particularly the ca:3 in the reeions experiencing the most rapid 

productivity change. 

It is fundamentally the case that the failure of the Indian industrial
 

sector, and a good part of its agrictltural sector, to achieve efficiency or 

productivity gains is its dominant iobler. Continued failure to achieve 

productivity gains will mean that most current problems will. worsen over the 

next decade. 

The dominant curre-nt issues in the agricultural sector are not the threat 

of labor displacement by tractoro or of other modern inputs, or underemplauut 

per se. As we have shown i, the pr,-uvious secticn, uaLder present demand 

conditions, subsidized meciamuization is probably crea.ing employment. Also, 

there is very little evidence to substantiate the uadereinloyment case. The 

t'eaj. issues are rather tho3e .onnected v-ith thz unevcn pattern of productivity 

gains and thp regio'al di spari.,ies in factor prices stenming from them. 

In the green revolution regions, the benefits of the productivity gains have 

been shared somewhat unequally by factor owners. Land owners bave gained most, 

the providers of managerial inputs have also realized large gains, and the 

providers of labor have probably gained least. As we have noted, however, they 

have all enjoyed higner earnings. The sellers of labor services have probably 

gained more than iudicated by the higher real wages, as they have been 

employed more days of the year and more hours per day. 

In other regions of the country, the picture is very Aifferent. Real wages 

have fallen in B-iiar and Uest Zengal. Little or no -Productivity gains in either 

sector have taken place. The owners cf all factors have probably lost, with land 
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owners quite possibly losing most.* Days employed and hours employed have 

probably not improved in many regions. These "poor ')ut efficient regions have 

become poorer. Whether they ar becot:ing less efficient is dJifficult to say. 

Poor Applachian-type regions can be bailed out Li several ways. (1) An 

expanding demand for labor in an alternative market can provide new Jobs if the coati 

of occupational and residential migration are relatively lov. (2) A "spreading" 

of the agricultuaal productivity gairs fror other ref'Ion!; to the lagging regions 

-aheai place. (3) P-iblic sector employment: eithvr egii:Lmate or ' .P.A."-type 

c.an Lc provided. 

Unt ortunate!'., none c-f thes, rOUL ? i.; easy or cheap. India is taking some 

r.on all three I ronLs, ,ith most curre:,.t '3np*-asis C "'..P.A. programs. 

,'irai evou,:unt i er.'haiz,!d as a lon' range progran ind sore realistic 

pl~l,1*1. ars t .ppc'.e -nde' Decentralization of some Indian industry 

ix ma,pV c..' ,,oa, Lr.irrwct the productiv'.ty gnis achieved 

,J..' ivi ',.:i:npo'tant new markcu for induistrial products. This is 

eSpcICally Ltut: or farm iputs such as fertilizer and '.npl(ements, and processing, 

r;torin ans narctir:q, services for agricultural products. I addition, new 

-; ar in areas are opening :'uch of this new inducedmarke -:any rural up. 


-.l~tc. ca:- Ze e'f1 ciently located in rural areas. Again, most of India's
 

,CeMp.i shvent. or this score havc :-:ken place because of market forces instead
 

n- dcv1icJmie:. Lorivin: scaleor p,,.. n' small industry sector in the 

Lud .. w:. ar.a in the "unjab demo-strates t'tat rural development is feasible, 

.t ,no .t re-ionsarid ri,, i.:; 1ikely to benv!ii- tl'c already iei.! situated. 

Actually, l!ad prices 'ill decline if produc:: prices d.!cline, but part
of t1.t -,.1.-2,of: - e t -,v a "althusiar effect. Crowth in tie labor force can lead 
t-a an tncrca,.c in the nrice of land. 

http:productiv'.ty


The policies required to achieve productivity gains iu the laggard regions
 

are poorly understood, partly because developen.' economists have given
 

little serious attention to the topic. There is an emerginp basis for policy
 

guidance, however. 
At least, attention is being give-. to the agricultural
 

research system and to the barrieis to technology transfer 6etween regions.'
 

As the exper-ence with U.S. agric-iltural Tiroductivity demonstrates, regionally
 

concentrated gains (in the Corn Belt) can be "spread' to other regions (the South)
 

t.ven aj:-.roprfat., inv'.,ttent. We Pre niox; beginnilp,to understand which investments 

are appropriate e)atand extension programs an,. coranunity -1evelopment programs 

cinr ut achieve :his :.7{thcut scid researci. systems gene:ratin.p re-7ion-specific 

im.,roved technology. InCia is :c-: movi,, on this scol:e, but -ery slowly. 

Of c';urse, thefe are limits imposed iiy n-ire cti diat "an be accomplished here. 

the U.:3. .. ."cnpiet.::U- :7.. Aid ncz .t'.V' ou. Appalachian problem via research 

tid ]'V.1. Out ing.rarion fromi thie r.:gion "a necessary
 

Pu(iblic works -nro-ioc :s, sW. ;-is the CRASU 
 scueme f,)r rural. employment 

tn:stit:u:',--J ir ~d'"a havt. a g-v.at attraction to poJicv':iaker,;. They arc quickly 

itpl.e.M-! ti and h,'khl visible. Funds can be disi',jrseci tc ev, ry region in the 

::curntrv enabliuc an expansion of.the political power of government. In India, 

an almost frenzied -ffort has been mad to implem.nt - program "hich costs 

--ore than twicu as nncb as the ar'ricul.ural research system of the country. 

V.ntu=illy no real ?lanni.-ig :,s gone into the projects and the program is 

"Or ir. r:.iarly conce, rated in the lar.gard regions. At this point little 

Sfe Kisle': a!uttand rf 
of course Griiiciies T3 1 on hybriC! corn. 

atl ,-...ol ], and .iayani , !, Evenson [ 2 ] and 

http:implem.nt


evidence is available as to .hat has been produced by the effort.
 

Actually, the productivity gains in the sector, have the effect of
 

raising the expected rates of return to investment in many public sector
 

It surely makes sense to undertake such investment. In such
activities. 


projects, the real social opportunity cost of labor will be low if labor
 

which would othcrwise be unem.ployed can be utilized. Projects 3.n the
 

feasible in the last few years
advancing areas have probably become more 


andi at private wage rates, one would expect the bulk of p,bMc nector 

place in these regions. Tn fact edlightened governmentsinvestment to take 

them vit-,out a ,ag ; subsidy. In the La.:,ard areas, the socialwill. iindertake 

oppsrtnity cost of :''bor is not necessarily zero. it i- extremely difficult 

to devlrie a pr,',rar where this would bL- so. 

Tile L'umping' argu-r,,ent. -isecl in this context, i not % valid argument. 

T|he .ontlt4in :h..' a currently employed laborer hircd or a public project will 

laborer is base-c. on a very peculiar view
 ,e.roel-,-ed by - urreat!y une.ploye- . 

and job scrc, costs are lowof m rket be'iavior. 2t presumes that migration 

and t',at lal-orers ,re relatively honogeneous in quality. In Indla, job 

Crobably v'.,ry high., a'd virtually all studies of unemploymentsewrci costs :--e 


id nufy age-sex and schoolin,, dil'Lerences betueen the unerployed and employed. 

:he overall imoact of the CRASH program.
It iqs prob)ably too soon to Judge 


It seieis; unlikely, how-:vor, that placing emphasis on employment as opposed
 

to uin :iur; public sector investment policy is wise. 

V,,ien Census dz'.a beco,.e *va1laK-e they will ,ro: iblv reveal a great deal 

in India, much of it rural toof lablor .i!gratio., 'etween i-'strici.s and states 

rural. tt would aprear t!:at c€ultu~aI tactorz are not a serious inhibition to 

sense tl-,it mipration can bemigration. Thj:7 may, in c.t. induce it i, th. 
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the escape route from caste dominated rural soceity. 'The achievement of 

uinversal primary schooling, Will 3urell, )lace tremendous stress on the rural 

social and cultural nti.ut.oLs. Thus, along with the reasonable pussibility 

that India will be able to expand non-agricultural employment to meet :vew 

rural consumer demands make it very likely that the next decade will witness a 

great deal of mig::ation. This places a premium on public policies to efficiently
 

prov!de job information:, and to guide the location of new industries accordingly.
 

At present, little current information on unemployment is bein- collected
 

an_ the popular conct<pt of the levels -f ur-.mployment ir largely created 

by t!.e Indian press. Tiie substitution of Journalism for ihord data collection 

niot a happy sitiation. °e..h, 7i Census does not ,vun attenpt to measure 

r1ra1 '.)nemployme:: " i. ut ,' ta . d :.-Lt fL:: countriesTC mq r .01.' 

,-.te ,t "t for various reason.c :ari.:*ai .ariple ;ur'..s cai: presumably 

*ather Oata 01 . 119%u "s :nmi cays .nploy2d ii. it.:t r'ot.. Village 

"':.'ves b osd r.acall. =or nuc.-; longer :-rfodson zata and fc.- for more
 

cnpli,,red inic,nation a'pear to .e ,"!asonabl' accurate.
 

it is p:.-:icularly important T.hat a responsible source of information 

replace the irre";ronsibl: journalism, 1.!h'ch is not .so m:uch a threat to 

incite revoluto'n ::r it :!s to incite hastily developed and planned public 

programLs. The business of measuring "underemployment' is really a different 

kind of probiu.n> and It doesn't makc Sense to combine it withi a measure of 

open unemployment. 

ehresponses of the aF-ricultural labor market in India to incentives 

provided appear to '::e econondc sensie. Some of the incentives may not, however. 

On the :iLs-tvu of mechuaization, it ,:ould appear that for the )resent there is 

little bas4s For cit-h-r subsidizing or penalizirg machine us-. The market 
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for machinery is there. Subsidies in the form of cheap credit have been 

reflected in the black n.rkct prices mainly. At the present st,:ie, labor is 

not being displaced by machinery. The potential market for farm machinery is 

substantial, and the rising price of labor in the Punjab has already induced 

the growth of a substantial industry. The sale of tractors over the past 

several 	years will no doubt induce more.
 

The evidence available appears ta indicate that neither multinational
 

2. ,nor the government dominated firms in the input supply industries are 

Xir. 	i.cularly innovative. The innovations and development of "intermediate" 

-,.. ark domi.nated by the small firms which have emerged pretty much in spite of 

, .,nu.ont planning activities. To kill off these industries under an
 

',(.y ould seem unwi e. 1
 

. LIr' 21--cussion of policy issues can hardly pi:etcrid to do justice
 

:, p,,; . > vo ' d it L; intended as a policy extension of the analysis
 

.t .....-, <arl"> r. The.'oC-o, for further investigatic-i is tremendous.
 

-*..pcrenti.n'. ior development of the farm supply industries is reflected 
:.n 'Nr.w .iavLCs calcu!aticn that in 1906, the largest sirgle industry in the U.S. 
v:as - io far n!- :ca.ner- industry, [ 1 
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