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I. Introduction »

| In the various propo#als for the Second Five Year Plan the expansion
of modern factory industry is a major goal, The National Income Com-
mi ttee \.estimatgd the net out'.pg;. of factory establishments in 1950-1951
at less than six per cent of thé national income, Various prelirinary
proposais indicate that it is hoped to increase this proportion to approxi-
mately ten per cent of a larger national income by 1960-1961. This more
than doubling of the absolute level of factory industry would be achieved
by the additional employrent of over one mi1lion workers (about a 'é5 per
cent rise in factory employment) and the investment of about one thousand
crores in factory industry dﬁring the second Plan period., The increase
in national income arising from the factory sector equals about 20 per
cent of the total plannéd increase in national income during the same
period, (Present plans also project a substantial increase in income |
from ﬁhe small enterprise sector of industry, i.e., the small ‘fact.ory
and cottage industry. )1 '

This Msion of modern factory industry would reverse the trend of

the Indian economy during the 1931-1951 period, If it is in fact achieved
it would certainly represent a most significant consolidation of the

1, See Malenbaum, W., "Economic Growth in India, 1955/56-1960/61,"
Appendix, for a comparison of various Plan proposals.
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1ndﬁst&ial advances that have occurred since 1951 as weillas a lengthy
step in the takeoff of the Inﬁian economy into a period of self-sustaining
growth, In a provocative article in the 1954 annual issue of Ca 1tai, 2
Vo K. R. V. Rao has pointed out that in spite of the absolute growth that
occur_red in the modern industrial sector from 1931, that sector by 1951
had slightly worsened its relative position both as a contribuﬁor to

" national income and as an cmpldyer of labor. C. N. Vahil in another gig-
nificant article in the same issue points out that from 1946-1953 a

large proportion of modern industry has been operating continuously at less
than 60 per cent of capai:ity, although in many of the induétries operating
at this low devel growth in capacity had outstripped increases kin output
over the sanie period. The experience'of the first Five Year Pian supports
thé general thesis of these two articles, Although the modern industrial .
sector has expanded output by 35 per cent from 1950-195L, investment lag-
ged behind Plan estimates, and unused capacity remained significant,

This set of facts contorihg upon the relationship of investment to
capaéity, and capacity to output, raisos the questions with which the
Center study of modern Indian industry willl deal.

1) What is the relationship hetween the investment that occurred in
the modern industrial sector over the 135"0 twenty years, and the increase
" in éapacity during that timé? |

2) What‘ is the relationship hetween changes in capacity and chaﬁges
in output in the different modern Indian industries during this period of |
time? ' |

2. Sﬁpplement. to Capital, December 16, 195k, articles on pp, 15 and 19,
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3) What is the relationship between the input patteras which ciist
in Indian industry, the growth of that industry, and the utilization of
its capacity? What is the range of economic combination of the factors
that does exist in Indian industry? Hithin an industry will different
capital/iabor°output ratios be reflected 1n different growth patterns and
different output:capacity ratios? (While other factors, such as demand,
influence growth, they are;beyond the scopé‘of this particular projeqto),

‘The remainder of the introduction will be devoted to some description
of the soufces of the project, and a statement of its purpose. Following
this certain major problems of this study will be presented in some detall
although of necessity briefly and unexhaustively.,

The Indian studiés that have been made, and which willkbe ma jor
sources of data for this study, focus upén thé p;oblem of cépgtal forma- )
tion, The Reserve Bank of India published recently a study.of company
finances in Indin for 1956=1951°3 This used the balance sheets and income
statements of the large public limitel companies to determine hoth the
disposition of their incomes, and the sources and use of their funds in
1950»15510 This study is devoted to company financiﬁg entirely, rather
than to the investmahteoutput relatibnship of the Center's study. The
method used, as weli as the care and thofoughness of the work,make it a
valuable source of financial data, as well as a guide to and a check for
othef studies using similér methods or data, |

‘The Taxation Enquiry Commission within the scope of its work studied

.3. Reserve Bank of India Bulletin, August 195h,
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the reiation of taxation policy to investment, To do thié it made a study
of capital formation since 1946 in both the public and private limited
companies, &iance sheets and income statements were the major sources of
data, and these were s:pplemented by questionnaires. This study is
broader than the Reserve Bank atudy; and also provides Qom measure of
the role of private limited ccmpaniesoh It is also a valuable source of
financial data for the Center's study.

Two private groups have also gathered material from company records
and used these data for analyses of private capital tomationo These
studies have explored the relationship between private capital formation
and government policies, éspocially taxation and depreciation allouanée
policies. S. K. Chaudhuri in his pamphlet, "Company Finances in Indian
Industry"s has made an admittedly preliminary study of capital 'fomation
in a relatively few Indian industries in the pos%,war period, The Asaccia-
tion of Indian Trade and Industry has published two detailed analyses_ of
capital formation in the cement and iron and steel industries from 193%-
1951 06 These studies, like that of Chaudhuri, used balance sheet and
income statements as their basic sources, The Association is continuing
its studios, .and is making the basic information available to the Céntero
These baiance shbets and income statements, together with the public re-
| ports already cited, and it is hoped the raw data behind those reports,

L. Report of the Taxation Enquiry Commission, 1953195k, Vol I.,

(1955).
5. Eastern Economist Pamphlet No, 26 (195L).

6., Both were published in 195L.



will provide the basis for the Center's analysis.

These data will be supplemented by additional material which is
available, The Census of Manufactures material is an obv%ous source,
although it lacks the desired detail for the Center's study of greater
detail, and hence of value, are such recent reports as the Calcutta
Small Industry Survey (also performed in other areas), and the unpublished
National Sample Surveys of industry. The former does, and it is hoped the
latter will, provide detailed data with respect to capital and labor in-
puts, as well as capacity, for major indian industries. There afe alse
the regular government reports issued pericdically, which present data on
capacity and output of Indian industries.

Apart from these government studies there have been several indivi-
dual projef:ts directed at studying capital stock, making estimates of
capital: o\vxtput. ratios, or studying individual industries which will pro-
vide either valuable data, or serve as a check upon the Center's results,
Divetia and Trivedi published in 19h77 a pioneer study of the capital
sf.ock in Indian induatry in i938~1939° This used modified Canadian anaiogue
data ‘to derive capital:output ratios, l;ecanse of the lack of Indian data
for certain industries. This study may fill in gaps, act as a check upon,
or suggest relationships for 'thye Center's study, V., V. ‘Bhatt in a broader

articloe has used Census of Manufactures data to estimate very tentatively,

8 7. Divetia, M, V,, and Trivedi, H, M., Industrial Capital in Indis,
1938-1939. )

8. [ratt, V,V,, "Capital-Output Ratios of Certain Industries,"
Review of Economics and Statistics, August 195k, p. 309,
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capital:output ratios in Indian inﬁustry, and has also presented figures
agreeing with those mentioned in the next paragraph on the rel#tion be-~
twsen costs of production and scale of output.

The industry studies of M, M, Mehta® and J, Co ﬁddiaon;o have made
tentative estimates of intra-industry production relations. The fbrmgr
concluded that there was an inverse relationship between tﬁe scale of
output of a textile plant and its cost of production; the latter that
small-scale plahts in the paper industry not only ha’ higher labor costs
per unit of 6utput than larger modern plants, but also appeared to have
higher capital costs., These studies provide valuable leads as well as a
tentative hypothesis fof further researﬁh into input:output relations in
Indian industry. |

On the basis of the data as well as the physical capacity and output
data available, carefully examined for meaning and methods of computation,
as well as visits to some plants within Indian industry to ekplorekthe ‘
facts behind the figures, the Center expects to derive tentative answers
to the questions posed earlier, The approach will be largely aggrégative,
aiming at an average picture of developments within industry, rather than
specific with respect to an indﬁstry or firmo The major sources will
be financial records of the type previously described, However, thess
industrial aggregates and a§erage ratios will be broken down in the study

of factor proportions. For this it is planned to segregate on the basis of

9. Mohta,M, &, Structure of the Cotton Mill Industry of India,719h9e

10. Eddison, J. C., "The Growth of the Pulp and Paper Industry in
India", (multilithed), 1955,
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financial data confirmed by diacuséion with knowledgeable individuals,
either groups of firms, or individuél firms, usiﬁg very diffbrent labor

' and‘capital combinations to produce similar)outpﬁtsob These fifmslwill be
studied in more detail to compare costs, profits, utilization or‘capacityg
and rates of growth, in order to determine the relative afficiency and
growth potential of a range of factor coﬁbinations within Indian industries,

The primary purpose of this study is an understanding of India's

“

industrial develorment, as part of.the Center’s broad study of cqmparative
economic development, This particular study of capital:output relation-

ships will contribute specifically to comparison of capital:output ratios.

ambng various economies with different factor availabilities,

It is also expscted that this s tudy will be of value to Indian indus-
trialists considering varying investment possibilities and to Indian
planning officials attempting to determine the most efficient utilization
of Indian resources, Whilekthis study has been narrcwed to several spe-
cific problems it is not expected that the Center will be ahle to answer
the questions posed earlier in other thaﬁ a tentative fashion, This is
an exploratory stud§w=gaps in the data will probably be discovéred, and
techniques of measurement will have to be déve].oped° Jt is hoped that

the methods and results will stimulate other ifidustrial studies which will
not,only f£i1l in the gaps of this one, but also explore in far more de-
tail thé problems of specific industries and the institutional framework
within which Indian indﬁstry functionsol

II, Growth of Investment

On the basis of the balance sheets and income statements available,
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as well asr the repérts previously cited, it is .planmd to develop a
series showing the change in reé.l fixed assets over the last twenty yearsou
The desired investment growth series to determine a capital:output
| rat.io is one bf gross assets, adjusted for actual retirements of plant
and equipment. Such a series will include valués of plant, etc., fully 'k
depreciated but still being used, To determine the relationship of in-
vestment to out.pﬁt potential for the next year this is the logical measure
of investment ideally superior to a net invesﬁnent. series which subtrgcts
the accounting value of depreciation from the addition to assets.

In estimating changes in real fixed assets over time certain major
problems are apparent, and some of these are briefly discussed below.

1) To hgve a measure of real growth it is noces?sary to comcﬁ
for price changes of plant and squipment that have occurred over the period
of the study. It is known that there was a large upward price movement in- |
India since 1938, and it will ﬁe neéessary to construct an index to deflate
for’thiso The Association of Indian Trade and Industry st.ud}es of the
cement‘ and iron and steél industries made a large and relatively arbitrary
assumption concemiyg the dégree of pricé chahga, because of the grbét
difficulty in getting price data. It might, however, be possible, by

11. While recognizing the importance of working capital to indus-
trial growth; it is felt that the relation of working capital to indus-
trial gnépth and growth is far less determined by tectinologieal faetors
than is the relation of fixed investment to outputs The comolex nature of
the working eapital problem would also requirs far more time for analysis
than seems available at present, However, the data gathered may make
possible later analysis' of working capital requirements, even though it
is outside the present scope of this project,
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using prices of imported capital goods; or of construction materials, or
of wages in Indian industry to derive an index of annual. price change for
pl;nt and equipment. ‘ |

2) Various accountingk problems exist which must also be handled in
making estimates of fixed asset changes over time, These accounting pro-
btlems essentially require going behind the balance sheet or income state-
ment figures to determine the method of computatien.

a) Unless corrected for writeup or write-down of asset values
during the period covered the result will be distorted, (In the United
States the steel firms squeezed out water from the original bock velues
of their assets by writing them dMo Failure to allow for this would
show a different growth pattern than in fact existed.)

b) Asset changes may be concealed within current accounts,
withqut accompanying balance sheet corrections., In a country such as |
India where .much of the capital repair and even building of new capital is
done by the equipment-using plant, failure to allow for thié on the balance
sheet would lead to significént. distortion of asset growth, »
| c¢) The method of valuing new équipmerit, for example whether at
origim;l cost or otherwise, will of course influence the figures of asset
change, It is desired to have the figures 'for’ additiona]: plaﬁt and equip-
ment in original cost vglues; |

d) It is -impo:"tant to know the method used to estimate depre-
ciation, not only for determining net asset figures ( especially if values
of scrapped equipment afe nnavé.ilable) but also to determine capital in-

puts, Since these estimates include many firms and industries s, and are
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over a lengthy period of time, it is most important that the estimates be
comparable between firms and over time,

e) It is also most important to determine how scrapped machinery
is valued, since it must be deducted from the amual addition to assets,
It is desirable for the purposes §f this study that the original book
values of the scrapped equipment be used in making deductions,

3) Estimates of the average life of capital equipment, and the use
'patterns in India will be important in estimating capital consumption‘ané
change in net assets, It would also be desirable to get information con-
édrning practices with respect to obsolescence and the ﬁse of fﬁlly de-

preciated plant and equipment in Indian industry.

III, Capacity Increase

To~&evelop a relationship between investment in plant and increases in
capacity it is necessary to develop a series showing capacity change for
thé various industries for which there is a net asset series, Since 1946
physical capacity figures have been regularly published for many industries
by the De§elopment Wing of the Ministry of Commerce and Induétry; and
other figures are available from industry sources, Once it has been 7
determined what these capacity figures mean and how they have 5aen computed,
a series showing capacity changes for each of the industries will be
derived, going back to 1§h6 and if data permit, to the prewar period,
(Although this is presented simply, any single physical capacity rigure
rqquires consideration of such complex variables as product-mix, etc,)
This data will make it possiblp to derive an average relationship between

additions to fixed assets (as a deflated money value) and additions to

o
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capacity in physical terms (for example, for an additional éapa_city of
1,000 tons of steel an average additional cap_ital investneht of 100,000
rupees in 1939 prices has been required),

To express this relationéhip as a single ratio it is necessary to
convert them to common terms, of necessity, value terms, For this it will
be necessary to determine the value of the butput of the additional capa-
city. This requires either using a price in a single year for the -tot.#l
output or using changing prices, converted to real terms by consf.rncting
a price index, If independent price data were unavailable, it may be
possible to do this from the data for sales that is found in income statﬁc
ments. This can be related to output data (see C below) to derive a unit
value, which aft.ér an adjustment to a vélue added basis, would be applied
to capacity. (From the income statement it would also be possible to
estimate the value added componeht of price, This is the relnantfvaluc
of capacity for computing capital' output rat.ios.,) This financial mvore
sion of capacity would make possible the expression of a capim'mﬂput
relationship as a ratio (for example, 3:1)., While this conversion of
capacity to monetary terms would be desirable, it may not be possible
hecause of lack of price data. |

IV, Relationship of Output to Capacity

Various regulér government reports provide output data by industries
over a period of years, Once‘ it is determined that this output data is
comparable to the cé.pacity data in terms of scope, it will be possible to
develop a series, by industry, of the ratio of output to capacity.

This can be done in physical terms. Using physical terms, however,
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N
will not give a measure of the economic impoi*t.ance of the idle capacity.

To do this it would be necessary to get an estimate of the value of output
in relation to the value of capacity. The price and value data Zerivad
earlier would he usable for this purpose also, of course, This wo;lld give
a measure ﬁoth of the extent and importance of underutilization of capacity

in the Indian economy.

Vo Factor Proportion Analys:l‘.a

The balance sheet, income statement, capacity and out.pﬁt data, broken
down, however, by firms or groups of fims‘, will provide most of the mater-
ial for analysis of varying capital and labor:output relationships in
Indian indubtry; From the data it is planned to segregate either several
firms or groupsof firms which appear to use significmﬁy different factor
combinations to produce a similar outpﬁto For each of these intra-industry
groups it is planned t.o_derive' relationships between the gross and net
valuev of fixed assets, the addition to working capital, and the lafﬁor
requirements per unit of value added, These relationships -will be expressed
for capital both in terms of a capital stock to output ratio and in terms
of capital flow input to output ratio (i.e., depreciation plus imputed
interest per unit of value added output). For labor the ratio will aimost
of necessity be expressed as a wage input per unit of output. It is n@ca
essary in domputing these input:output relationﬁhips to deduct abnormally
idle capacity, excess holdings of working capital and abnormalll‘ idle
labor, since what is desired is a range of ratios that will not fluctuate
with cyclical changes but will reflect technical and relative price r@la» .
tionships. |
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For the firms so segregated it is also planned to get capacity and
output estimates, From this data it will be poesible to derive a relation-
ship between proportion of capacity utilized by various firms, and the
degree of capital or labor intensity of those firms,

This balance sheet and income statement approach will, however, con-
ceal many variables that are important if the derived ratios are to be
used intelligently., To get behind these and aggregative relationshipa
(mostly in money terms), it is planned to visit various plants or firms
within an induatry which appear to use different factor proportions, If
time permits this will be done within each industry for which the finahciai
data show significant dispersions in factor-use proportions betw@n. ﬁ.hns(_,
As far as possible these firms will be chosen in such a way as to insure
comparability both in output and in the degree of integration (i.e,, its
stage in the productive process), Such visits will, it is hoped, make it
’ possible‘ to estimate or know whether varying capiﬁal: output ratios are
caused not by different amounts of machinery within a plant but by' such
factors as whether the machinery is second-hand or new; or different inten-
sities of use of the machinery., Within the visited firmé the following
types of information would be uscful, and the visits will, it is hoped,
rqsult either in some quantitative figures, or in useful impressions, -

1) The machinery used in a particular process broken down by type,.
Age, place manufagt.ured and value., It would be valuable to note whether .
thex machine was originally new or second-hand; or wﬁether one machine,
compared to another of the same type, had. similar attachments, controls,

etc., which might be expensive although apparently only slightly different., .
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2) The length of time each machine is normally used in a particular
~ process; the working speed of the machine; and its average operating time
per day or year,

'3) The labor skills used within a plant; the wage of each type of
labor, the hours worked, and the amount and payment for overtime; the
shift employment of lébor andi machines witfxin the plant, |

L) Supervisory, enéineering and research personnel employed by a
plant or firm; the hours and wages of such personnel; the type, cost; and

degree of use of research and testing equipment, .
| 5) Dcprpciat.ion procedurs, scrapping and replacement, and repair
and maintenance procedure and costing' within a firm,

6) Raw material and finished product stock practices within the plahto

7) Changes in practice that have occurred over time in the plant.

These data groups describe the type of material such plan£ visits
would ideally make availabls, While it would be des_irable to get quanti-
tative material; it is far more probable that the results will be qualita-
tive and impressionistic, Nevertheless this will make it possihlé to
, interprot the aggregate and average estimates with far more insight than
would be derived if only the financial figures were used,

From the factor-proportion studies within specific industries it ‘13 :
-planned to derive van estimate of the range of factor proportion combina-
tions which simultaneously exist within Indian industry. The firms kwithin
an industry which use these varioué factor propcrtionsbcan then be com-
pared for efficiency of operation, rates of profit, proportionate utiliza-

tion of capacity, and rates of growth, Making such comparisons over a

.
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time period by using financial data will make it possitle to estimate
changes in factor-use patterns within Indian industry, and movement (if
any) toward a particular factor combination. For Indian industrialists
and planners considering whether more orv le;ss capital intensive factories
are of greatest profit or efficiency the results, even though necessarily
tentative, should péave of value, | |

VI, Comparison of Large Factory with Small Factory and Cottage Industry
e study as previously described is directed largely to the modern
factorj industry as defined in the Q?nsﬁs of Manufactures. There is,
hoquer, 1n Indii a very exf.ens:l.ve smail factéry and cottage industry,
It is not the purpose of this study to explore the latter in any detail,

- largely because of the difficulty in gathering data. It is planned, how-
ever, to use alréadj‘collecteci data on this sector to qompa:.-e‘ it with
modern industry.

The Calcutta su;all factory survey has collected and presented a wealth
of data on the inputs and outputs used by amall faetbr:lea to produce their
respective outputs. Similar studies exist for other areas in India., Var-
iéus government surveys ot ‘handicraft industries provide additional
material, largely qualitative, on the same questioﬁ; and 1t will be possible
to use data in specific industry studies ,su’ch as those prcviouélycited of
Mehta and Eddison. The aimult.aneoué study .byl the Center of the rural econ-
omy may provide additional information on cottage industry in the villages.

Using this material with the data gathered in the study of modem
industry, it :lg planned to make certain tentative comparisons hetween
modern industry and small-scale industry with respect to capital and labor
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intensity per unit of output, costs and efficiency, amd rates of growth,
'l'heake 'resuits, while necessarily preliminary, will bear on the key
problem, within thé context of prooosed development plans, of the competi-
tiveness of these two sectors, the possibilities for either's survival

and growth, and the steps necessary to encourage various parts of each,

e

VII. Conclusion

This is a study of the relation between different combinations of
the factors of production and the thh of Indian industry. It will
utilize the following types of information--balance sheets and income
statements, physiecal éa.pacity and output series--=to measure. investment
and esﬁimate féctor proportionso It Qﬂl be supplemented by the careful
examination of individual firm or plant financial and physical data; and
by visits to individual plants, to the degree possible, iri order to dis-
tinguish between dif}erent fivms using different factor 'combiﬁatio{xé‘ to
produce similar outputs, | |

The primary purpose of the project is to contribute to the Center's
study carried' on ir; several countries, of comparativé economic develop-
ment, and comparative capital:output ratios in industry. In doing this it
will also throw some light on the questions raised byche ﬁapers of Pro-
fessors Rao and Vahil, The explor#tory nature of this project and its
limited time span will necessarily give results that are preliminary and
tentative, but for this Areason itlwill 1xievitab1y raise a series of still
further questions. Nevertheless it is hoped that the results, ih tﬁo |
absence of other information, will be of value hcﬂ;h to industrialiéta

attempting to determine whether to invest in a single industry, and to



17

planners laying out a broad investment program for the economy as a whole,
The further quest ons raised will, it is hopedi, stimulate additional re-
search by Indian economists, not only to check and £ill in the gaps of

this project, but to'carry the analysis of growth into new areas by studies

of specific Indian industries and the institutional framework of Indian

indust!‘Yo



