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TEN'ENCIES IN RELATIVE ECONOMIC EFFICIENCY 
AND THEIR CONSEQUENCES* 

Robert W. Crown ard Vishnuprasad Nagadevara4 

In spite of an argument that spanned the decade of the 'sixties, the ques­tionof which farmers in India's agricultural economy are the more efficienthas yet to be satisfaIctorily resolved. But an answer is all the more needed 
now considering the current and planned rounds of land reforms, the changesin rice and wheat production technology that appear to favour the use ofland with labour-intensive techniques [16], t and the pressing political needsto attain a significant., measure of equity in the: distribution of the gains of'progress,, simultaneously with growtb. (See Frankel [3] fbr a more recent
exposition of these conflicts.) 

Early argument revolved around whether it was the large or the smallfarm operators who exhibited greater productivity per hectare (the implica­tion being thatvhoever was more productive was also more efficient, thatis, .they showed greAter te'cb.-.nal efficiency). The empirical evidence! of thedaY s1;owdc lthat there was artninverse relationship between per hectare pro­dutiV'.ity ahd farm siz'f 1].' .Coupled with other evidence that farmers were,in 'general, efficient allocators ofiscarce resoarces givcn 'marginal costs, mar­gin 61 returns, and the donstrairits imposed by their own objectives [5] (that:(s::all f.trners showed allocative efficiency), the conclusion 'was generally1tafn and accepted tiat the small farm operators were relatively more effi­cient when allocative and echnical efficiency were both considered (that is,
they showed superior economi -efficiency). 

Recent studies have built elaborate means for testing the hypothesisthat the, farm; operators exhibit jequal economic efficiency regardless of farmsize. Uingra new .model,ard 1955-57 data, Lau and Yotopoulos [17] re­j#cted :th.: equal. efficiency, hyp'othesi., agreeing with the contention that-thesmalL farm operators showed relatively more efficiency in the overaU economic sense., iThoyi, demonstrated later [18] that the small farm operatos, halve 
greater economic ,efficiency, by virtue oftheir using methods of greatest' tec -nical efficieney. ,,(The argument. thus, appears to have come full. circe, consi­deringthe initial efforts to determine the truth about efficiency in agriculture
and the reasons for it.). 

Why then, with' this weight of evidence, does the question 'still se~mbe. open? to
First, the basic data most commonly employed in empirical ana­lysis to'date. were c6lltedAid' ;ndethe auspices of the . .e.mnb of Idi 

2'9Jour.l aper :J.7"31, theIowa Agriculture ,and,Home Economics ExoerimentAmesilowa, ,mjet Station,Numberi1558.-Thc comments ofKeith D. Rt.gers, ChandiC. Maji and NeiA . P a trick are acknowledged. - . ! ' " e; 
2Stiff ?Economi4 'and Graduate Rtserch &sisiant; resoectively, -Center for Agr~icultural-D&opraentIowa andStat--Unversity,.Ams, Iowa.. , ...f Figures in parentheses refer to the bibliographygivefi, at the end., 
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as part of the, Studies in the Economics of Farn Maf1agement'[6,i7; 8] in the 
years 1954-62, fully five*years before (the a'dvent ofithe "green revolution" 
and before the efforts of the Intensive Agricultural District Programme com­
menced; secondly, any-choice of,a .demarcation line.ebctween "large" and 
"small" for the nation will always be arbitrary,' since what constitutes "large" 
depends on.regions, major crops, and ttechnologies. used, and is subjett to 
change any. time; thirdly, -recent evidence suggestsz that the itraditional, view 
of the inverse relationship, between. prodtbctivity and farrm size,(which ac­
counted for muck of!the: small farm operators' greater economic 'efficiency), 
is no.longer believable..'. 

Essentially, the debate, has not been. convincing because it 'has failed to 
account for. dynamics in 'the'- agricultural sector' and:,the significance of ten­
dencies for change in efficiency for iture public policy. 

Purposeof this Analysis 

This analysis wjll 1ffpw th4t ,ui e three ,districts of India resurveye,4 
as pait ofthe recent Studies;in the Jponqmicq ofFaiIManagemen (Feroze­
pur in.Pmjab, Muaflnagar i, ttar- Pradesh, aodk.Thanja vu in Tamil 
Nadu),, (a) he ,conmic .qcicncy if lJ9lasses ofifa.ms has increased.;and 
(b). that ,the ates ofincreas fo ans~ ~letare classes hay~ varied. 
significantly ,within,and, between di trics., ,us'Ts, ateer the truth ab t 
the relative., efficieny of, the, smallI versqs, large, farms ii 1955-57 and ieariier,; 
this analysis will sho that th. ,truth .has ibeen. odfied, over time, through 
the, dyr . tnieS ,, Qgoiug. ;agri'cultue,: i.Fher, .h :nmqlysiS ,suggpsts that it. 
is at least possible for the "true" rehtp .!lips ,f;hepest.to have beenn e 
versed over time. 

.vVith these indicati6 itwill, be,-argued ;flia the-dualtargets 'of equity/ 
iin, the distribution'bfi wealth 4nd income1 d igroivthin the amount bf real 

income availablefor 'distribution"may,.not:b6esinuniltoneously'attainedtbrotgh 
instruments such agithe confiseationand 'redistribution oflr,-d.. 'Indica6ois 
are, rather,. that 'the: tdfidencies, in1;rlati0V efficiency -have-or soon','ill mear 
that dra tio ireducdio&iinr IarM~ size ;fill'ha. a pstie' bppbrturity cost in, 
trms of !efficib/niy ,aid,thu,,potential ,oututip ',,With! 'sWtidjW,'the'iesultw offlit 

1. Lau and Yotopoulos [17, 18], for example, select 10 acres (4.041hc;tares)!4s'th6 dehiia.A­
tion 	lint. But in the Indian economy of 1954-57, 63 -1 per cent of the farms surveyed in the Studies 

th, Economics :Farm ,M~ i,,s ~ ; u,41'(37eiat ij- erh,3.a ~~,more" a 7 

S'2. 1,Conip'i otte~c~tx h¢lu . r$rfahhtdi~ff6reisim&claes, aslihbwii'ih 
avlgs q 1q09 Ap

Std 	 -Sdi h i aoraloe, 	 reeals isem pr 
ductivity offarnis'with over fe (2,02 hectaresof-the times (withbutt deflating 
for ,pfiee rises); ,,!hs.i4siderablyfgreatcr .thas e'ight-fXdldnreaerieP&d ,fr, of 
underAjtfecs,'v t Sametiee'eriodme so .hatfevenffthe atgerfams tre seill'lneffi ehn, thi. 
could change in the.future. "!!,2.1 ,, . ',J,.. P 

,-a:-3.:," 18..5.7 Studies in:thc: conomics'of Farm,.Manag = aim,.Madmasi[6 wiasfot the 
districts of Salem and Coimbatore. Our resulththcrefore, ,irikflrct;4hecitentthati Fhdnjavue 
was different fromr the two districts at:thatrtime:v 

http:ofifa.ms
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currqntand .proposed land ceilings 'can be -appraised in terms :of'efficiency
loss,'fr equity's sake.­

,The Model. 
Some of the dynamics of the, agricultural 'cctor that suggest that thefarm operators will show changing efficiency can be 'briefly and Verbally

described:. The farm operators' avaiable 'investment funds at any point indine (both their own "cash on huitd" and'credit availability) would dependon-their past incomes and'accumulated capital Stocks to date. An individual's
acquisition of new assets would depend on the size of this investment fund,
the degree to which assets are divisible, and the net price per purchasable
unit.' By. acquiring new assets, the farm operators would be able to employ
aqzute new technologiesay' emibodied in 'the capital involved and also partially-,r ps':,cr-o.,,m i o,: a to....
....
adju-for an ,, .. .p-t'errors in resource allocationthat had come to their atten­tion' (in a leai-by-doing process).' Changes in the pattern of production,
with respect to euterprise type, input type and mix, and technique wouldtlus Occur, withthe likelihood of.greater allocative and technical efficiency. 

'Over t ie; a population '6f fhrm '6pera'tors, diflrentiated by initial farmsizb v6,Woud 'ekiibit differentiatem behaviour with respect to their asset acquisi­
tidns, enterp-ise 'hanges, and cha-nges in pr6ducti ii'' technique and inputniix. Eaiibited differenees would 'reflect, among'ot'hir things, differences inmarket bargaining power on both input and 'output 'sides (so that it wouldbe, different absolute, but similarly moving prices that each adjust for), diffe­rences in the per unit prices of inputs with different degrees of divisibility,
and differences in constraints imposed by an initial distribution of the resourcebase.4 By selecting an arbitraiy "starting" and "end" point in time andcomparing the economic efficiency of a class of producers at these time points
in a comparativd static way, one could develop a statistical measure of that 
class' tendency towards greater efficiency. 

A statistical model is available to test whether the operators in a given
farm size class have undergone changed economic efficiency relative to opera­
tors in the same farm size class of an earlier time. The test was original.ly
'developed itodetermine, which 'operators were relatively more efficieat at apoiiAt in time [17]. :The test equation. (Equation, 1) takes' its shape becausethe Cobb-Douglas form is assumed to depitt a farm's','aggregate production
function. The equation is the reduced form of a model containing the assum­
el produciion function, the technical relationshipsejected because it fits data
best [17, p. 101] and the first-order conditions 'for'jrofi'maximization giveninput and output prices.,.ad the possibilitythat, the individual might syste­matically err in his perception. of prices and mareinal nrndwnetiui4 r 7 
pp. 9 -03]. 

4. Gotsch [4J presents an informative ,m.del bf theintuii oii of the initial state of economic 
an ,6da1 wih the dynamics of scjo-po itial'ad' connii ,change 'ith technologiesofdiffeftthaaeieritc' (ike divisibility of apita1 involved, difern-6p ai d 
eoi),; to,4oklitativey priedicvt,'h a nd'-isopotential: impactso~f echnical dthaiigcs~lni locitW6,and 'technicAl 

http:prices.,.ad
http:original.ly
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Inthe equation, the Variable C is, in essence, the "reduced form" para­
meter representing the entire set of economic dynamics leading to change 
efficiency described above. It assumes values of zero when data for the start­
ing point are considered and one when data for the end point are considered. 
.The, coefficient of C, (y), indicates whether the operators are more efficient 
today relative to the past, as efficient today as inthe past, or less efficient today 
compared with th-: past;. by virtue of its being, respectively, statistically 
significant and positive, statistically not different from, zero, or statistically 
significant and negative. In testing, the null hypothesis is that the operators 
are as efficient today as in the past or less efficient. 

In Equation 1, the value of y is a measure of the extent of the change 
in a group's inter-temporal efficiency change. . Assuming that it is possible 
to talk about a measure of economic efficiency.as if it were single magnitude 
without actually quantifying it, V estimates the natural logarithm of the ratio 
of economic efficiency after change to the measure before change. 

Considering two groups in a given district when each group has had an 
opportunity to change its state of economic efficiency, a simple "t" test is 
applied to determine whether there is a significant difference between respec­
tive values of y between groups (Equation 2). The results are a basis for 
inferring whether a gr.luphas altered economic efficiency to a oreater or lesser 
degree, relative to other groups. 

(1) lnn = a0 + yC + 6D + a, Inw +', lnS + as lnF+ P, InT 

+ 2InK 

where a = V - TVC, 

TVC W + E, 

w =WL, 

W - wages actually paid out or imputed, 

"L = 	 per holding average number of labour days worked, adjusted 
for the varying contribution of male, female, 7and child 
workers, and cropping.intensity, 

V = value of crops produced per holding annually; imputed and 
actually receivei,...... 

= alo eedper: acre, per -holding, 

'5. Equation 1 can be rewritten as 
t 

(anti-log ao) (anti-log y)C (anti-log b)D wa 5 a2 ,Ils TP1 Ks32 

"en;nlti.log -.Ai/Ao. . 
LetAl be thefficc r me'astirein c tirtime:andAo tjhe ci.cieny-meaiuc, in past" time. 

Then'iull hypothesis in'the iet is that AiIAo, 1., The creation of '"data',.for the_son in.he 
fcrm of the dummy variable C perit. the estimation of the magnitude of'the ratio, n fi-ion that 

is analogous with the estimation of the log of the intercentJ here ones are iserted as "d/to"j. 

http:efficiency.as
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2=F value of fertilizer' per acre, per holding, 

T. •number of acres per holding (operational size),
 
K "-per holding capital input (estimated at 3 per cent of 
 per 

holding oined njn-land assets), 
C a dummy variable, assuming values of zero in 1955-57 and 

one in 1967-69, 
E all other variable costs actually paid or imputed (not includ­

ing rent, capital charges, or wages), 
D dummy variable used to pool observations in 1955-56 with

those in 1956-57 in Uttar Pradesh, and those in 1967-68 
with those in 1968-69 in all States. 

QUANTIFICATION 'AND STATISTICAL RESULTS 

Two sets ofdata are used in the analysis. The initial or "before-change"
data are drawn from unpublished farm-by-farm accounts that were com­
piled into the Studies in the Economics of Farm Management [6, 7, 8].
The "after-change" data are taken from the farm-by-farm accounts compiled 
as Dart of recent re-surveys and Studies in the Economics of Farm Manage­
ment [9, 10, 11]. These latter data were unpublished. All data were 
collected on a cost accounting basis. 

The following price indexes were used to deflate the 1968-C9 observations 
to make them comparable in real terms with the !955-57 observations : the 
value of crops by the change in price of the major c'op in a central market
place in the region (wheat in Abohar, Punjab; and Hapur, Uttar Pradesh;
rice in Madras, Tamil Nadu) [13, p. 125]; wages paid out, by the index of 
money wages paid in the respective regions [12, p. 1141 ; value of fertilizer 
by the nation-wide index of prices for fertilizer [14, p. 153 adjusted by price
index p. 143]; and capital inputs by the nation-wide index of price for machi­
nery [15, p. 124]. Obviously, other indices could have been employed to 
deflate seed and other variable costs, but reliable indices were not available at
the time of the study. (in truth, the "error" that this omission creates in the 
analysis is iikcly to be small, owing tj t ie small proportion of total expenses
accounted for bv seed and "other variable costs"). 

The fzrm operator sample in each State in 1967-69 is, simply, divided 
into five equal classes. This permits one 1.o discuss the tendencies for change
shown by the currently largest or smallest (cr intermediate) 20 per cent of
-the farms with respect to other similar classes without defining "large" or 
."small." The farm-size-class-marks that define the equal fifths in 1967-69are used to subdivide the specific State's farm, operator sample of the 1955-57 
Studies in the Economics of Farm Management. Table I contains the class­
marks and the number of farms included in each class. 



6, INIO, ,URN41, EONOIC4. PF,.,AORPLTUVA.I4 

TABLE I-rFR OiL'AoR S~APLE,, 1967-49. AD. 1P5&-57iY.A'qALrc CLAW 

.TailNadu ,'' p ': Uttar Pradesh- piihjnb' 

hAalytic 1007,09- ! Ctass- 10i5-7 1967.,09'- Clas-; 1955&,57,1967-69 ClaL 1955-57 
clan marks . ,, marks • marks 

Number (acres) Number Number (acrei) "Nmbti- 2iiber (acres) Number 

106' , "nder2.L" 'Vf tnder2067 ''43 60 under 14.0: 0 '061 130 

" ,60 2'67-4-45 36 60, 14:l--218 41.. " 2.3-11.-5 D2
 

3 60 4.45--0.53 31 60 21.8--31"0 30 60 11"5--17"2 41 

' * "60 '-53-10"95' 30 60 1.02-.44.5 19 60 '17"2-24.1 19 

5 60 over 10.95 34 60 over 44.6 3 60 over 24.1 12 

Source: 1955-57: Studies in the Economics of Farm Management (6. 7, 8].
 
,1907-69:.. Studiep; in the E~onomics of Farm Management [9, 10; 111.
 

These, d ated and grouped data arc used, to estimate the coefficients in 
test Equation, 1;. one test -equatioi q,run for each: analytic class in each 
State, making 15 iteations of he t t in, al,: The estimated coefficients, 
the standard errors of the cstimates, and the estimated R2,sare listed in 
Tables dA, IIB, and IIC. 

S,Txmz IIA-Es irATE-S oi' CoE~iars7i ol TnsrEUATnOm, nDANALYTi CLAss-TAitL NADU 

AnWyic , . . Coefficient estimatedb.' 

.:a P2~damn a :;a 


1 8.0286 .0507* - + + - .2163t 0.4974 
(95) (.0306) (.0565)
 

2 7.14i3 1.0572 - + + - -- 1909 0.0420
 
')(88) (.6212) -(.6457)
 

.'3 7,3359.3 .0099 .: -'. .306' '-'207+* 0.7748 

. :(0262) ., (.0377) *:(.0893) 

4 0.8887 .3742t --.0277t -0833t - .0396* -171+ .6567t 0.7742 
,(2) (.130) (.0114 (..033 (.0200) (.0545) (.1768) 

5 6 748' . ."...08 ' 4 .3112+ 6389 07837 
(80). I (.0080)'!iC - (-04AYI)fl6) .'I '(-0709) (.2481). 

a Parentheses coni'n number of de rs, offrpedom. esti..tes'arenthens.. i ,Iq ifican0 . n ii r oidiisn esti tes'are excluded for 

signifieant at ,O5000lqyel, one ta-test. 
•=significant at .5:ed! Bti~s.j 

http:4.45--0.53
http:PF,.,AORPLTUVA.I4
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T~mu I1B-EfrmATs O. CozmvmciS op TEST EQu^xon , ny AiALyuc CLAss.PuNAD 

Analyi-c Coeffcent estimatedb
clawuc
 

0o V al a2 a36 P R1
 

1 7.8781 + . . . - .5020+ 1.0783+ 0.1365 
(168) 1.19A) (.2u15) 

2 74129 - + .0905* + + .47674 *6147t 0.5807 
(93) (.0579) (.1076) (.1526)
 

- 10.2131 - .5703* -,4329* + + .79160 .9896* 0.2494 
(82) (.3802) (.2553) (.3884) (.5433)
 

4 7.0593 + -1-4849t - + + 1'2101t 1:8060t 0.2227 
(71) (.6960) (.5899) (.811)
 

5 2.8732 1.0743 + + '1478t '1405t + .8407t 0.0871 
(55) (.1823) (-9738) (.0783) (.3552)
 

a See footnote, Table 1IA.
 
b See footnotes, Table IYA.
 

TABLE IIC.-- IATES O COoFIC ENTS OF TEST EQuATrnON, BY Ai;ALYTUC cLAs-UTrAR PRADESH 

Analytic Coeffidcent estimated 
-Glas, 3i k2
do ai 6( 

09055555 --
- + + +

1 l902n 1028+ 
(182) (.0289) (.0603)
 

"
 
2 6.8833 .3745+ "r7 ' 'I.7851t .0571t + .6002+ 0.8904
 

(144) (.0908) ( 1522) (.0321) (.0224) (.0822) 

3 659620 .4605++ 3774* .1840T -- 0)07t .J064+ -0849t .61861 0"9318 
(03) (.1370) (-2402) (.0441) (.0053) (.0307) (.0S58) ('1088) 

4 4P'9132 1.0108+ .3527* .1643+ -2232+ .2272++ 1.0640,+ 0'8730 
(71) (.3184) (.2000) (.0534) (.0077) (.0077) (.1290) 

5 5.2251 .6,:;t!' '1.1..1.74'" +. . V5 t.701f 9!82 0690r ) (10 ( 2 
-
1)- ( 059) (,08);,,(0538). (13,48),, 

a Se',footnotsi Table, IIA.
 
b See footnotes, Table 11A.
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A separate analysis is conducted to determine whether the estimates of 

Vfor each analytic class within a given district are statistically different. The 

null hypothesis is that the values of ' for all classes in a State are equal, so 
that the differenace between them is -tero. The test employed [20] permls 

one to reject the null hypothesis when an estimated value of "t"(see Equation 

2) is different from zero (hence, conclude that the estimated y's are difrerent). 

"Ten iteraions3of the test are required to test each value of y against 

all other values within a given district. The estimated valu-s of thc test 
"t", are given in Table III. 

TABLE III-T T VALUEs oF "t" r DE'r,'aujAri-ON OF WimTHER yi .i , (;.7j), By DrTR tr 

Aalytic Analytic class 'Y" 
class
 

1 T2 3 4 5 

.TAMILNADU. 

•4072 -3044: -"44041 •42201
1 


2 -- 7116" -. 84176 --.8298*
 

.0178
4 

PUNJAB
 

1 '4636t .0887, -. 7277" .2310
 

--. 749* -1-IQ13t -'2320 

-. 8164 •1429
3 


-9593*4 

UTTAR.PRADESH.
 

.-0447 -.0631 -.5085: -. 350it
1 


4 -- -3o54 +
 -.4q38+ 


-.4464 --.2870t
3 


4 •-1584
 

tvalue scvirient 0 reject null Iwpothesis.(yi - i) at 09 peFrcent lvl
 

t value tbfficient 6t-reJct null hypothesis (yi = yj) at 95 per cent levl.: .
t 
* t value sufficat to reject null hypothesis (yi - yJ) at 90 per cent level. 

i

NegAtive sign indicates that yJ > y ; that is, the efficiency tendencyis.greaterin jth analytic 

class. 
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71 ('j (i-i'2 3,4,'5) 

SSP(j 1,2, 3,4,) 

where 2 _(ni - ki) s? + (n, ­ k,) sj2 

,(n,- ki) + (ni ­ ki) 

S2 = - variance of estimated yi for ith analytic class. 

(n, , k1) degree of freedom in the analyses (ki = k 8). 

THE RESULTS CONSIDERED 

Even though some of the equations do not explain as much of the variation 
in "piofit" (7r) as might bt, desirable in an equation used !For prediction, the 
y's (the c9efficients of C, the inter-temporal efficiency dunmy variable)
generally are significantly greater than 7ero (recall that the null hypothesis 
was. that y would be equal to, or less than, zero). This indicates that except
for. one or two groups, the operators in analydic classes demonstrate measure­
able increases in efficiency over time. The increases have been considerable 
among lsome Punjab farmers, good in Uttar Pradesh, and modest in Tamil 
Nadu (see Table IV). 

TABLE IV-ETID*ATED MULTIPLE 	GAIN IN ECONOMIC EMME-icY,* By ANALYTIC GROUP: 
1955-57 TO 1907-69 

Analytic Tamil Nadu Punjab Uttar Pradmsh 
grouR 

1 	 1.24 2.94 1.75'
 

2 	 o.98 1.s5 1.s3 

3 	 1.69 2.69 1?86 

4 	 193 6"09 2"9C 

5 	 1"89 2'33 2"47 

;, Estimated by taking the natural anti-log of the estimated values of V as reported in Table, HA, 
lIB, and:II. 

The question remains, however, as to whether it has been the relatively
larger or smallerTarm operators who have gained fater. Jf the smaller farm 
Operators have gained' raost rapidly, then, assuming that they were initially 
more efficient, there would be ever/ reason to agree witl the trad-tional wisdom 
supporting land refbrm with aiiy ceiling on holding size (i.e., this instrument 
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of public policy culd yield both better use of scarce agricultural resources 
from the viewpoint of realizing growth potential and better distribution of 
resources viewed from the standpoint of equitable distribution of wealth 
and incomne). The small fhrm operators would be, now, even more efficient 
relatively to the large-farm operators than in the past. 

But if it is the relatively larger farm operators who hawe gained economic 
efiiciency more rapidly, the traditional wisdom no longer automatieally holds. 
Assuming that the relatively larger farm Operators began the 'sixties in a rela­
tively less efficient position, Would not exclude the possibility of their having 
closed whatever efficiency gap there may have been. Indeed, they could 
have become as effjideni as the small farm operators, or (what is possibly more 
likely) surpassed the smaller farm operator to become relatively more efficient 
over the decade.0 In these circumstances, policies like land reform would no 
longer attain the targets of equity and growth as i they were complementary, 
but would bring greater equity onfly at the cost of efficiency. The magnitude 
of the efficiency cost-would, moreover, depend on the level of the ceiling. 

The results of the second test (generated in Equation 2, and tabulated 
in Table III) show that in spite of there being sizable cross-district variation 
in efficiency growth, the main beneficiaries of change over the decade have 
been the farms that comprise the top .40-60 per ceat.,of 'farms by current 
holding size. . Indeed, in all districts, it has been the second-to-the-largest­
farm size two-decile class that has galned -most rapidly4 This is particularly 
evident in Punjab and Uttar Pradesh, but also true in Tamil Nadu where 
the largest and third largest two-decile classes appear, at most, to have gained 
efficiency as fast as the second largest two-decile class.7 

There is, therefore, in all of the three districts analysed, a very real pos­
sibility of efficiency loss (with the resultant loss in real income growth) if the 
ceilings on operational holding size are too low. What this critical level is, 
and whether or not the possibility will become a reality, depends on the 
ceiling chosen in each State. 

Our results suggest that land ceilings below 4.5 acres in Tamil Nadu, 
31 acres in Punjab, and 17 acres in Uttar Pradesh wou'd create an oppor­

6. If the large farm operators had not already surpassed the smaller farm operators, one faces the 
problem ofpredicting when they would, or indeed, if they would. Aho, there is a problem ofpredicting 
whether the small farm operators would spurt ahead in the future, regaining equal efficiency status 
with the iarger farm operators. The latter event would net likely to arise, however, since it would be 
hghly unlikely, that a lagging,individual who was initially constrained from becoming more efficient 
would suddenly find these c6nstraiuts removed without specific government programmes for him. We 
comment on this further, later. 

it should be pointed out that the in in efficieny experienced by the srall7. Parenthetically, 
.farmopcrators ln the Punjab'suports the view that the eflcencies have tended to be gained by the 
laig.rfrm operatons. Frankelasobserved [3,,p.' 36 tlhat.t.e is a.reasonably large incidV=ce of 
small landoiwners "renting o t fheiW la& (but s n-il!worit) uider shiic airagements wit ahlrd 

t at l d p t n an d chp i t alco nt aint s revent stheir 
a rg e ilan o n r , ~ri . 6d" v a e t e l 

fiisis(ehia speaking in this case). -,Itis inieedypossble that sl*deealiztio ig~ae / noti been lHiniiis on the Size of 
operational irldn.. 
reteaied' lncrtih~i small a tz .dlcicy'wou ibe-theri if ther A 
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tunity c.st in efficiency. But fortunately for the cause of efficiency and 
growth, roposals are for ceilings that are above these critical levels. The 
directive of"the Central Agriculture Ministiy (for the Central Land Reforms 
Committee) is that 'the ceiling for a family of 5 members may be fixed within 
the range of 10 to 18 acres ol'perennially irrigated acres, or land under assured 
irrigation from government sources capable of groving two crops." 8 With 
allowances for the administrative conversion of unirrigated to irrigated acres 
t&e recommendation secem to exceed the critical levels in Tamil Nadu and 
Uttar Pradesh. 

When considering the prcposcls ofState Governments, the picture appears 
even brighter for efficiency. In Tamil Nadu the proposed ceiling is 15 
"standard acres" (combined irrigated and unirrigated acres);0 the Uttar 
Pradesh proposal calls for about 18 irrigated aCres with an unirrigated acre 
counted as two-tlirds of an irrigated acre;l0 and the Punjab cabinet has 
already, approved a ceiling of 17.5 acres irrigatcd with two crops (effectivel,
35 acres by the measure of operational holding used'in tis study) or 27 acres 
irrigated with one crop." All of these proposal- include a family size variable 
and other provisions that will alter the allowable size of farm for any-given 
family., 

SIGNIFICANCE AND CONSEQUENCES OF THE TRENDS 

With the added assumption that, given prices, all producers are efficient 
resource allocators, the results of the preceding analysis can be interpreted 
as indicating the growing possibilities of technical economies of scale in indian 
agriculture, for wheat as well as rice production. Whether these possibili­
ties have yet been fully exploited or not is not proved in this study. But the 
consequences of these emerging possibilities for land reform and other pro­
grammes are clear. 

For example, a land reform programme that redistributed the title to 
land, but not the use of it, could conceivably serve to remove some of the in­
equalities in the distribution of income (to the extent that rent is a significant
part of total income). The transfe, of title to land away from a large land­
owner might thus be-vievred as a once-and-for-all tax on the life-time income 
stream of the largelandowner, and a once-for-all transfer payment to the 
recipient. -These policy gains would not automatically lead to reduced pro­
ductivity as long. as the attitudes of those losing title were not turned away
from profit maximization.. On the other hand, if the land reform programme
limited land use, then a ceiling that was: toolow would be sufficient -to create 
opportunity costs in efficiency and growth for the sake of equity. 

,8: .!Econoamicahd Political Wmkly, Vol. VaI, Noi10, May 0 1972,p. 915. 
9., Tne 7imeof.India, August 13, 1972. ,, . , 

10.. Eovomc ane Polftia Wick , Vol. Vl, No. 29. July 15, 1972,'p. 1347. 
M! M wrums 1972.".........
77 of lndia,;Septemfiber 27, 
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- I Evidently, 'to the extent that our definition of farm size and :that used in 
.the recommendations of the State Governments for land ceilings, areconsis­
tent,' the !State planners and: policy-makers have, at -least implicitly,: taken 
pqnsiderations 7of,emerging .cconomies of scale into account in their declsions-., 
Indeed,, one; rdght ,congratulate thern for, performing the near-perfect feat 
of satisfying, the,, people's. demands: for a land reform; programme (a' pro­
gramme: that,would be unworkable 'at any ceiling'owing to the: scarcity of land 
in the firsti place [2, p. 1.08]) while, making the programme economically 
harmless. Of course, this manoeuvre still leaves the serious problems of the 
inequitable distribution of income unsolved. 

Of additional interest, and consequence is the indicated, similarity in the 
results of analyses .(at least quantitatively) that it is: the larger farm operators 
wiqo havegained .efficiency more rapidly in Tamil Nadu, as Well as in Punjab 
.and Uttar Pradesh. .But with Thanjavur, being,;under the Intensive' Agri­
cultqral Development: Programme for the, paft decade, one would have ex­
pected the rates of.efficiency growth to, be equal :(statistically) ifor all! farm 
a, is (sinccthis conditibn!: would be necessary, if / incomes disparities ,arenot 
to grow: and to ,a large degree,JIADP represintsian attempt'to programme an 
equity policy). It is apparent in the analysis, however, that this agrioul­
tural development strategy (the Package Programme) has not yielded quali­
tatively different, results than the development, strategy .to simply promote 
output increases without regard for the possible inequity in the distribution 
Qf the gains (ashas.,been the:;seed-fei'tilizer-water strategy for wheat prbduc­
tioi)., A: possibleexplanationi of'this is that the methods of distribution, of 
remurces under, the ,package programme esseritially treat 'each area as if it 
wee in the same initia 'conditir,.and regardless of what sized farm inclUdes it. 
uBt -it should bei clear; tlt,,the.;acfes on 'the, smal faniins would need extra 
!'help'.in,Qrder to, overcome their initial 'production disadvantage -compared 
with the acres on the large faims that produce with some scale economies. 
Thus, for a package programme to attain an equity goal, it should give special 
treatment: to' the small or laggingfarm operators. 

, O 

The. most significant consequence of :the, differentiated tendenciesT in 
efficiency, however, is. that; they indicate that pressiire will-coniinue to exert 
itself to perpetuate 'an already inequitable 'distribution of persona: or-family 
income. The pressure. is intensified as the.,inequitablyJ-distributed resource 
base becomes even less equitably distributed .oveitim !(under,the influence 
of diflerentiatedt resource-buying: behaviour) without:'a, compensating': shift 
in;.relative efficiency: (that i, a, shift favodring., the small fhrm operators)i 
Even' expanding markets will not, allow the, initially. lagging producers. to 
gain income relative to the initial "leaders, since the, leladers will, always gain 
at.least. a.larger absolute share .of markets (ifnotlarger relative share). -(see 
a proof in [19]). While t ranfer,of laidunder.the current proposed land 
reform programmes will probably not le' tdsacrificedgrow pote14ial 
(althnugh lowercelings than thoe piposed .clearly.iwold), the policy iiself 

http:help'.in
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will only improve equity if there is enough land to redistribute and if other 
resources are also redistributed (like seeds, fertilizer, water rights, and capital). 

In the light of these difficulties, it pressses on the policy planners to in­
vestigate other means of attaining equity, through tax-transfer schemes, sup­
port for public servic-s and so on. In effect, the need seems to be to develop
distribution systems that are somewhat divorced from production systems if 
both maximum growth and desired equity are to be simultaneously attained. 
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