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The Optimum Firm and the Optimum Farm—II 
Some Illustrations from Available Data 

Raj Krishna 

Even with the available data we can see that the optimal size for firms and farms ranges according 
to different criteria, can sometimes be the same but may often be very different. 

We shall use Dr M M Mehta's data about some 'large' industries, Shri P N Dhar's data about some 
small industries and the Farm Management data about agriculture for one district ( Ahmednagar) of Bombay. 
(We are compelled by the nature of the data to continue to measure size in conventional units.) 

The following discussion is meant only to illustrate the diversity of optima and not to come to any 
definite conclusions valid for policy. For the latter we must await more detailed studies. 

DR Mehta measured size in terms 
of installed capacity and 

studied the size distr ibut ions of 
mi l ls in 7 ma jo r industries over a 
long per iod Table 1 shows the 
modal size ranges in some of these 
industr ies at the beginning and 
the end of the per iod and the size 
ranges in which the greatest posi
tive increase in capacity came 
about du r ing the per iod. Table 2 
shows the size classes in which the 
average rate of return to share
holders' equi ty was m a x i m u m , and 
Table 3 shows the size classes in 
which the total average cost was 
m i n i m u m . The figures show: (1 ) 
In each of the seven industries the 
modal size increased. (2) In the 
case of coal, paper, cement and 
i ron and steel industries the 
largest observed size class was also 
the max imum div idend size class. 
In the case of cotton, j u te and 
sugar industries, the max imum-
div idend size class was smaller, 
but only one class smaller , than 
the max imum observed class. (3) 
In every one of the seven indus
tries the largest observed size range 
was the least-cost range- In every 
indus t ry average cost steadily de
cl ined f rom the smallest to the 
largest size class. Thus, so far as 
these industr ies are concerned the 
'survival and g rowth ' test, the 
' d i v idend ' test and the 'cost' test 
are al l found to favour the largest 
observed sizes2. 

1 Dhar and Lydall, op cit, pp 30-31 

2 The fart that in the case of 3 indu
stries the dividend size curve turns 
down on the right side of the scale 
may he due as much to the reserve 
policies of t h e s e industries as to the 
diseconomies of scale as such. The 
fact that the modal size range re
mains smaller than the least-cost range 
may reflect the effect of capital 
rationing. 

3 Op cit. 

Small-scale Units 

P. N Dhar 's study of small-scale 
industr ies in Delh i 3 contains very 
detailed and carefu l ly collected data 
about costs by size groups which 
can be used to compare the effici
ency of different size groups ac
cording to dif ferent c r i te r ia . Table 4 
shows the least total average cost 
(or max imum pro f i t ) size clashes 
in each of the 13 Delhi industries, 

the max imum labour p roduc t i v i t y 
(net value added per worker ) size 
classes and the max imum c a p i t a l s 
p roduc t i v i t y (net value added per 
un i t of capital employed accord
ing to def in i t ion ( b ) viz work ing 
capital plus f ixed capi ta l at re
placement cost) size classes in each 
of the 13 Delh i industries surveyed 
by Dhar. Size class A consists of 
establishments employ ing 2 to 9 
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workers w i thout us ing power , class 
B of those employ ing 2 to 9 wor
kers w i t h power , class C of those 
emp loy ing 10 to 19 workers wi th
out using power and class D em
p loy ing 10 to 19 workers using 
power-

I t turns out that in the case of 6 
of the 13 industr ies, the three tests 
favour the same size class. In the 
case of 10 out of the 13 industr ies 
the labour cost test supports the 
same size class as the total cost 
test. In the other 3 industries 
( f lour mil ls, general engineer ing 
and e lect roplat ing) the labour test 
favours a h igher size class than the 
total cost test: the smal ler units 
are more labour-expensive but 
more efficient on the whole. In 8 
of the 13 industr ies the capi ta l cost 
test favours the same class as the 
total cost lest. In one (general-
engineer ing) i t favours a h igher 
class: the smaller units arc capi ta l -
expensive but their labour-cheap
ness more than makes up f o r capi
tal expensiveness. In 4 cases the 
capi ta l cost test favours smaller 
units than the total cost test: the 
smaller units are capital-cheap but 
less efficient on the whole. If we 
compare the results of the labour 
cost test and the capi ta l cost test, 
we find that they agree in 7 cases, 
but in the other 6 the capi ta l cost 
test consistently favours smal ler 
units than the labour test: the smal
ler units are capital-cheap. 

In short, i f we used the labour 
test only we wou ld be favour ing 
the " r i g h t " ( the least total aver-

Tab le 4 : Op t ima l Size Clauses Ac
cord ing to D i f fe ren t Tests In 13 

Smal l-Scale De lh i Indust r ies 

age cost) size class in most cases 
bu t a larger than the " r i g h t " 
range in some cases; and i f we 
used the cap i ta l test only , we wou ld 
be recommending the " r i g h t " 
range in most cases, but a smal ler 
than the " r i g h t " range in many 
cases. The results of the d i f ferent 
tests can often be dissimi lar.4 

Agriculture 

The bulk of the publ ished F a r m 
Management data does not pe rm i t 
much retabulat ion for purposes. Bu t 
the Bombay repor t f o r 1955-56 
gives in an appendix some data 
about 80 ind iv idua l holdings wh ich 
are amenable to analysis. The 

4 These results are subject to the 
qualification that the size classifica
tion is based on two criteria: employ
ment and the use of power. 

size d is t r ibut ions of these hold ings 
by acre class and ou tpu t class are 
shown in F igure 3. (See The Econo-
mic Weekly, October 6, 1962, 
p 1578) . The holdings which tu rn 
out to be the best and the worst 
according to three a l ternat ive crite
r ia arc shown in Tab le 5. 

Table 5 shows that a 16-acre 
ho ld ing yields the m a x i m u m out
put per acre but its average cost A 
is nearly 5 t imes the m i n i m u m , and 
its average cost C is about twice 
the m i n i m u m of the sample. The 
ho ld ing w i th the least average cost 
A yields only 6 per cent of the 
max imum output per acre. A n d 
the ho ld ing w i th the least average 
cost C — a 1-acre hold ing — 
yields ahout a th i rd of the max i 
mum yield per acre and has twice 
the m i n i m u m average cost A The 

* In the Farm Management Studies, Cost A includes the expenditure actually incurred 
by the farmers and excludes rent paid of imputed, interest on fixed capital and 
compensation for family labour. Cost A, also includes rent paid but not the im
puted rent for owned land. Cost B includes, in addition, the imputed rent of owned 
land and interest on fixed capital other than land. Cost C includes the imputed 
cost of family labour as well. ("Studies in the Economics of Farm Management, 
Bombay, 1954-55." pp 64-65). 
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asymmetry of the results of dif fe
rent tests is. again, evident. 

The defect of measuring (and 
f ix ing) farm sizes in acres also 
heroines str ik ingly obvious. Ho ld 
ings of .18-16 acres can yield be
tween themselves both the maxi 
mum (697) and the m i n i m u m 
(0.74) output per acre ; holdings 
of I to 3 acres can y ie ld both the 
m in imum and the max imum out
put per unit of input C The 
elasticity of substi tut ion between 
land and other inputs in agr icu l ture 
should indeed be h igh . 

If we apply the pr inc ip le that 
t in; cr i ter ion of o p t i m a l l y is least 
average cost and not the m a x i m u m 
output per uni t of any single in 
p u t the land yield cr i ter ion has to 
be rejected '. But vvhat total 

average cost is to be minimised — 
cost A or cost C, cost A or cost 
B ? It seems to me that there are 
strong theoretical and. in our situa
t ion, practical reasons for minimis
ing cost A so far as the fami l y 
f a r m i n g 6 sector is concerned. 

Asymmetry Most Marked 

If we regard owned land and 
fami ly labour as fixed factors — 
fixed not in the textbook sense 
that a fixed cost has to be incurred 
on their use irrespective of out
put so that the average fixed cost 
funct ion declines w i th output and , 
when added to the average var i 
able cost func t ion . gives us the 
fam i l i a r U-shaped total average 
cost funct ion but in the sense 

that their quant i ty is f ixed, they 
are not easily transferable to other 
uses and their transfer earnings 
are anybody's guess. then any 
combinat ion of variable inputs 
(and output -mix) which minimises 
the cost of these "pa id- for ' " inputs 
per rupee of output w i l l maximise 
the income magni tude which the 
fa rmer himself should be t r y i ng to 
maximise, the income to fami ly-
owned land and labour resources 
'untransferably ' committed to f a rm
ing. This is the average var iab le 

5 The conclusions circulating in the 
literature for or against 'small' and 
'large' farms based on the yield cri
terion (including some that I have 
helped circulate it) my earlier pub
lished articles) must, on this view, be 
held to be unsatisfactory. 

6 By 'family farms' we merely mean 
farms on which family labour forms 
a major part of the total labour input. 
On 'commercial farms' it forms a 
minor part. 

cost that cost A approximates. It 
is not only the cost which the 
farmer actual ly incurs and may be 
regarded as min imis ing . It is the 
cost whose minimisat ion involves 
the opt imisat ion of the product-
mix, and of the use of h i red labour , 
-bullock labour, seeds, manures, 
implements and i r r iga t ion water. 
It is the cost wh ich, unl ike cost C, 
does not show up a major i ty of 
Ind ian fa rms to be economically 
bankrup t . But it is also the cost 
whose labour cost component 
would rise wi th a rise in the pro
por t ion of hired labour to the total 
labour input even though farms 
on which this ratio is higher might 
have a higher labour product iv i ty . 
Var ia t ion in this component of cost 
as between farms would not, for 
this reason, reflect merely the diffe
rences in the efficiency of labour 
lul l also the rat io of h i red labour 
to the total labour input . Th is 
should make us very cautious 
about in ter - farm comparisons of 
cost A. But it would sti l l be a good 
o p t i m a l l y ru le, better than any 
other now avai lable in our s i tuat ion. 
that cost A be min imised. For where 
this cost is min imised, either, ceteris 
paribus, relat ively l i t t le hired labour 
is being used o r / a n d the h i red 
labour that is used, is used most 
economically. 

For the Ahmednagar distr ict of 
Bombay our exercise would indicate 
that in 1955-56 farms w i th 10-15 
acres and an aggregate output level 
of loss than Rs 750 could ceteris 
paribus minimise (he 'relevant' aver
age cost. It is interesting to note 
that these were also the modal size 
(lasses both according to acreage and 
total output . 

In the case of farms where a part 
of the operated area is leased in , 
it is the A2 cost var iant which we 
should seek to minimise, for , again, 
the fa rmer himself should be con
sidered as maximis ing the revenue 
to fami ly land and labour net of 
the rent actual ly paid. 

(The preceding discussion im
plies, inc idental ly , that farms wi th 
no land leased in and farms wi th 
some or all land leased in should 
lie separately sampled in f a rm 
management studies.) 

Costs B and C. it would then 
seem, are not very relevant cr i ter ia 
so far as fami ly farms are concern
ed: 

In the ease of commercia l farms, 
however, where the entrepreneurs 
(of ten registered, along w i t h their 
absentee fami ly members, as a 
j o i n t i ng fa rm ing society! ) operate 
mainly w i th h i red labour i t is 
meaningfu l to compute and t ry to 
min imise cost C. There is some evid
ence that in some regions of the 
country the commercial f a r m i n g 
sector is g rowing . This sector should 
be the subject of separate farm 
management studies. 

Stratification of Farms Necessary 

In the l ight of the foregoing dis
cussion it is clear that comparisons 
of yield per acre or even of costs 
C and A on farms of d i f ferent sizes 
( size being measured in acres) w i th 
out some strat i f icat ion of farms in to 
tenant and owner farms and fami l y 
and commercial farms, can tel l us 
very l i t t le about their relative effici
ency. For their costs, even accord-
ing to consistent def ini t ions, are not 
comparable because of the vary ing 
proport ions between h i red and own
ed and purchased inputs The opt i 
m a l l y cr i ter ia .relevant to inst i tu
t ional ly different groups have to be 
di f ferent. 

If the ' t rue ' social prices of land 
and labour could be determined, we 
could compare the total average 
cost on alt farms using these prices. 
The use of di f ferent cr i ter ia for 
different sets of farms is necessary 
s imply because we do not know the 
true input prices. We are forced to 
assume, as in the case of cost A, 
that the true social pr ice of fami ly 
land and fami l y labour is zero and 
hope that this may not be a bad as
sumpt ion in the case of f a m i l y 
farms. In the case of commercia l 
farms, on the other hand, we as
sume imp l ic i t l y that the market rent 
of land and the market wage of 
labour are true social prices, and 
therefore use cost C as an efficiency 
norm- These are as good approx i 
mations to relevant costs as we can 
have wi th our present knowledge. 

But, str ict ly speaking, the true 
prices of land and labour can nei
ther be zero nor equal to the market 
prices. They cannot be zero at leasl 
in the sense that their slopes in the 
empi r ica l product ion funct ions are 
not zero. And they cannot be equal 
to market prices wherever market 
imperfect ions are substant ia l I t is 
l ikely that they lie between zero 
and the market prices It should be 
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one of the main objectives of agri
cul tura l economics research in the 
near future to ar r ive at reasonably 
good estimates of the shadow prices 
of land and labour in I n d i a n agr i 
cul ture in different regions. An ob
vious way to do this is to estimate 
product ion functions and derive the 
values of the margina l product of 
land and labour. Thus f rom input 
quantities actually used and product 
prices — determined in markets 
wh ich are l ike ly to be much less i m 
perfect than factor markets — input 
prices can be computed. When we 
have enough of these shadow prices 
we can use them, w i t h due care, for 
total average cost comparisons be
tween all farms. Meanwhi le we 
should continue to use the available 
approximat ions relevant to different 
classes of farms 

The l imi ta t ions of the data used 
and the inferences drawn in this 
section should be remembered. Apar t 
f r o m the fact that we have been 
compar ing averages for many farms 
grouped in a few size classes, size 
being measured in rapaci ty , acres 
or employment, the data relates to 
a single point of l ime and selected 
units in selected regions (except in 
the case of large industries) . The 
differences between the averages of 
size classes might be due as well to 
differences of technique and other 
factors or of accounting and report
ing practices as to scale as such. 
But our purpose has been merely to 
i l lustrate the possible asymmetry of 
the opt ima located by different opt i -
ma l i l v c r i t e r i a : to show that units 
more efficient in the use of any 
single inpu t may not be more effici
ent on the whole. 

It is an interesting f inding that 
the asymmetry of the optima ind i 
cated by different cr i ter ia is the 
least in the case of organised large-
scale industries, more in the case of 
' smal l ' industries and the most in 
the case of agr icul ture The asym
metry, in other words, is directly re
lated to the possibilities of .substitu
t ion between inputs, and the degree 
of imperfect ion of the factor mar
kets facing different groups of indus
tries. Size policies, we also note, are 
appl ied more to sectors — small in 
dustry and a g r i c u l t u r e — w h e r e the 
asymmetry is relatively h igh , and 
hence the l ikel ihood of errors cor
respondingly greater. 

Summary 
The preceding discussion may be 

summarised in the f o l l o w i n g propo
sitions : 

(1) In the discussions of 'small 
industry" and 'economic ho ld ings , 
etc what we are really after is a 
relationship between the size of the 
f i rm and efficiency. 

(2 ) Instead of measuring si/e 
only in terms of the land i npu t or 
the labour inpu t only, we should 
measure it in terms of the value 
an den as we 11 as each of the inputs 

(31 Instead of measuring efficien
cy in terms of the land-output rat io 
or the labour-output or the capital-
output ratio alone we should mea
sure it in terms of the total average 
cost of output, as we l l as the aver
age cost of each major inpu t . 

(4) When we do measure costs, 
we should look for the cost curve 
rather than a cost p o i n t — t h e aver
age of the average costs of firms of 
different sizes. 

(5 ) We should look for mul t ip le 
opt ima and not a unique op t imum. 

(6) We should have systematic 
statistical cost studies ( wi th alterna
tive definitions of cost) as well as 
studies of the changes in the firm 
size distr ibutions of industries over 
t i m e 

(7) We should recognise the size 
ranges which remain or emerge as 
modal or sub-modal ranges in the 
survival studies as opt imal and sub-
op t imal ranges, instead of fattening 
non-modal ranges by policy. 

(8) The available data shows that 
in the case of the some organised 
industries the largest observed sizes 
are least-cost sizes In the case of 
some small industries the least cost 
test favours the same or smaller size 
units than the labour p roduc t iv i ty 
test and the same or higher size 
units than the capital p roduc t iv i ty 
test. In the case of agricul ture ( in 
Ahmednagar) the modal f a rm size 
class contains the least cost farms. 
There is a strong case for m i n i m u m 
cost A being the efficiency creterion 
for the fami ly fa rming sector. Com
parative studies of op t ima l size 
classes indicated by alternative crite
ria are badly needed for each ind
ustry and each agr icu l tura l region 

for the results of different c r i te r ia 
are sometimes asymmetric. The asym
metry and hence the possible error 
of pol icy based on current cr i ter ia 
are l ikely to be the least in the case 
of large indust ry , more in the case 
of small industry and most in the 
case of agr icul ture due to the d i 
vergent elasticities of subst i tut ion 
and degrees of market imperfect ion 
in these sectors. 

(9.) Whi l e we are in a state of 
ignorance about the relationships 
between f i rm size and total average 
cost, it may be inefficient to enforce 
a size policy on the basis of present 
procedures for measuring size and 
efficiency. U n t i l we know better i t 
may be the least ha rmfu l policy 
from the point of view of produc
tive efficiency to let the supplies of 
al l the inputs which the state influ
ences to How to a l l actual and poten
t ia l f i rms without d iscr iminat ion , 
unless such discr iminat ion is just i f ied 
on strong equity grounds. 
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