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ABSTRACT 

This thesis' examines the analytical issues involved in the promotion 

of small-scale industries in India. The contention of the thesis is that 

these industries have not been promoted in' a rational manner. The thesis 

uses four methods to identify key sectors within the small-scale industries. 

A key sector is de7ned in terms of its impact on demand, employment~ 

labour intensity a1d substitution possibilities betwee~ Cfpital and labour. 

The demand linkagi and employment linkage methods are analysed within an 

input-output framework. The other two methods are labour intensity and 

elasticity of substitution. 
; 
Each method identifies key sectors within small-scale indus,tries. 

The key sectors identified under demand linkage are also significant when 

di rect employment cr~ati on i s consi dered. The labour i ntens i ty method 

indicates differences in ranking between rural and urban industries. The 

elasti city of substi tution method di d no-f: provi de useful results because 

of the nature of our data. These methods provide bases for promoting 

industries depending on the objectives of the central planner. 
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RESUME 7 
Cette thèse examine les questions'analytiques concernant le relancement 

des petites 0 et moyennes, entreprises en Indf' Elle part du postulat que, 

la relance ae ces en~reprises (P.M.I.) n~a pas ~tê faite de façon rationnelle. 
! 

Quatre méthodes ont Hé utilisées pour identifier des secteurs-clés ~ 

l'intérieur de ces P.M. I. Un secteur-cl~ est défini en fonction de son 

,impacte sur la dem~nde ultime, l'emploi. la quantité de la main-d'oeuvre 

engagée et les possibilités de substitutions entre le capital et le 

travail. Les méthodes afférantes à la capacité de l'industrie de créer 

des emploi~ et une demande de ses produits sont analysées dans un tableau 

d'échanges industriels. Les deux autres méthodes concernent la dépendance 

de l'industrie d'une main-d'oeuvre consid~rable, et l'elasticité de 

subs ti tuti on. 

Chaque métnode identifie les secteurs-clés à l'intérieur des P.M. I. 

En effet, les mêmes secteurs-clés, ~ quelques exceptions près, se retrouvent 

tant sous les méthodes afférentes à la capacité de l'industrie de créer des 

emplois que sous celle de créer une demande des produits de l'entreprise. 

La méthode qui concerne la dépendance de l'industrie d'une main-d'oeuvre 

considérable indique l'existence de différences.de classification entre, 

les entreprises des milieux urbain et rural. Par contre, la méthode de 

l'élasticité de substitution ne donne pas de résultats utiles à cause de la 

nature de nos données. En général, les méthodes employées servent de 

;\1 



,. 

1 base au r.ela,icement des entreprises. mais le choix precis d l'une d'elles , 
/.--/ 

d~pend de l'objectif dont 1~ plannificateur centrpl sles.t fixé. 
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1 NTRODUCT l ON 

Smal1-scale industries have in most countries been singled out for" 
'. 

specifie government policies. This attention arises, firstly, due to the 

realisation that these industries have played an important rale in the 

growth of develaped countries and, secondly, due to the fact that, in 

the pracess of .industrialisation, resources tend'ta be concentrated in , 

• large-scale industries in an àttempt to meet demand and take advantage 

of economies of scale . 

. In the Indian context, the promotion of small-scale industries has 

been explicitly recognised in the Five Year Plans. These industries 

have also been singled out for specific but often ad hpc policies. Such 

ad hoc policies have imputed demands on these indu~tries depending on 

the overal1 strategy of the planning process. An ideal example is the 

Second Plan strategy which, .with its focus on heavy and large-ïnfra-
" 

structure industries, assumed that the demand for consumer goods and 

creation of employment opportunities could,be left to the market , 
mechanism operating in the small-scale se;tor (this strategy i5 outlined 

in greater detail below). 

Part of the reason for not identifying and incorporating these 

industries independently in planning models lies in the difficOlty of 

---------- -------
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defining it adequate1y and, further, models used in the formal plan 

frames do not provide for such identification. This non-incorporation is 

due to the fact that formal development models have tended ta shy away 

from emphasizing a specific ro1e ,for'small industries (with the exception, 

perhaps, of Myrda 11 s appr:oach, as wi 11 . be seen l ater) and al 50 in the 

Indian context, the models qf planning have tended t~ fo110w the 

Harrod-Domar' type and more recent1y have combined this wit~ detailed 

input-output techniques. 2 

As in most aspects of Indian economic 1iterature, there is extensive 

research and writing on the various issues re1ating to the smal1-scale 

industries. Much of this research tends to start with a definition of 

the industries so aS not to confuse the issues. We have avoided this 
, 

approach on the grounds that, for an empirica1 study, the'dim~nsions 

would in any case be defined by our data. A discussion of the definition 

is, however, incorporated in Appendix A. Instead of the definitiona1 ... 

question we sha11 attempt to examine what, if any, guidance can be 

gleaned from development theories regarding the importance of this sector 

;Iï 

1The Harrod-Domar mode1 as incorporated in R.F. Harrod. "An Essay in 
Dynamic Theory," Economie Journal, Vol. 49, March 1939, pp. 14-33, and 
E. Qomar, "Capital Expansion, Rate of Growth and Employment," Econometrica, 
Vol. 14, April 1946, pp. 137-147. 

2The current (Sixth) Five Year Plan has attempted such an approach. 
The first two ~lans were essentially of a Harrod-Domar-Maha1anobis type 
while the fol1owing three Plans were in the Leontief framework .. Consequent1y, 
the first approach tended to have the same demand and supp1y equations 
while the input output approach focussed essentia11y on ~mand by estimating 
targets thus ignoring the supp1y side. See, Government of India, Planning 
Commission, A Technica1 Note on the Sixth Plan of India (1980-85), 
1981. 

.. 
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in the growth process. 

A constant criticism of Indian writings on this sUbject has been 

their failure to provide any coherent, analytieal framework. 3 The 

literature extensively deals with indu~tries at a disaggregated level but 

rare ly does it try to 'prov; de an overa" framework. The éleve l opment 

theories of relevance in the Indian context can be classed as the Harrod

Domar-Mahalanobis 4 type, dual-economy models and surplus-labour hypothesis, 

and Myrdal~s theory of cumulative causation . 
• 

The early Indi~n models were clearly based on the thinking di the 
, ' 1 L 

Harrod-Domar growth theor~. Quite simply, this .theory envisaged growth 

proceeding pari passu w;th capital accumulation with a given capital-output 

ratio. The model assumeQ a fixed capital-output ratio and a fixed savings 

ratio, the only ceiling ta this growth was the labour supply at the given 
~ 

level of productivity, i.e. the growth of the labour force and the rate 

of labour saving technical progress. The Mahalanobis model adapted this 

thinking and viewed the planning process l~ terms of a two-sector model 

-- the consumer-goods sector and eap;tal-goods sector. The log;c was 

that a higher rate of investment would, in the short run, leave a low~r 

volume of output for consumption but in the longer run it would result in 

a higher rate of growth of eonsumpt;on. 5 By their very nature, small 

study by Kedarnath Prasad, T~chnolo ical 
A Case of Small Industr in India , 

Orlglna y submitted as a Ph.D. dlssertation 

4p.C. Mahalanobis' approach permeates the S'econd Plan. See, "The 
Approaeh of Operational Researeh to Planning in India," Sankhya,. Vol. 16, 
December 1955. pp. 3-130. 

5For a discussion on this early approach see K.N. Raj, "Growth Models 
in Indian Planning." Indian Economie Review, Vol. 5. 1960-61, pp. 242-261 and 
J.N. Bhagwati and S. Chakravarty, "Contributions to fndian Economie ~nalysis: 
A Survey," American Economic Review, Vol. 59, Supplement, September 1969, pp. 1-73. 
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industries have tended to grow largely in the consumer-goods sector with 

remarkably little development of ancillary units to th,e capital-goods 

sector. Though the small-scale industries did not feature prQminently in 
. 

the madel ,frame and the a 11 ocati on of resources to the consumer sector w-as 

giilen sec'O.ndary importance, yet these industries were expected ta meet the " 

large demand for consumer goods and provide employment opportunities in the 

urban areas. Essential1y, therefore, there was heavy reliance on these 

industries to iron out any bottlenecks in· the growth process ,of the 

capital-goods sector as envisaged by the natur~l limits posed in the 

equilibrium growth path of the Harrod-Domar model. 

The dual economy mOdels have envisaged the economy in terms of the 

importation of capitalist methods into pre-capitalist society. Consequently, 

ane sector becames technically advanced and the other tends to remain 

pre-capitalist in that the responses to the market, profit-seeking and 

risk taking, are not positive. As a result, one needs ta emphasize sectors 

individually. Even a cursory examination of the Indian scene suggests 

that entrepreneurs in India are prafit-conscious an'd 50 would attempt to 

grow rapidly. Equally, however, such models have tended to emphasize' 

that unemployment occurs in the labour-intensive sectors Bnd; if these 

are village and small-scale industries, then we need specifie polieies ta 

achieve a balance. Thus while on the one hand prafit-seeking would place 

the industries in the capitalist sector, their labour intensive character 

(a highly debateable point) would mean their growth in pre-capitalist norms 

and, thus, require specifie polieies. These models consequently do not 

prov; de any gu i danee. 

The surplus-labour hypothesis of Lewis 6 distinguishes' two sectors 

6W. A. Lewi s, Il Eeonomi c Deve l opment wi th Un li mited Suppl i es of Labour l " 

The Manchester School of Economje and Social Studies, Vol. 22, May 1954, 
pp. 139- 191. 
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~ (capitalistic and subsistence) and concentrates on development in the 

capitaTist sector for take-aff. The model re~uires that t~re be unemploy

ment. The small-scale industries are therefore expect~d to be labour

intensive and. though not expected to contribute to growth, should meet 

the present demand for consum~r 90ods. The mOdel is, however, too general 

to be of great assistance in analysis. 

Myrdal's7 theory of cumulative causation provides the closest 

rationale for small industries. Growth proceeds by way of cumulative 

movements with multiplier effects. Ta achieve this, one can pravideleither 
. 

shocks ta the ecanomic and social fabric or one can stre~gthen the spread 

effects which transmit the original .impulses throughout the economy by 

creating a class of entrepreneurs. Herein, lies the justif~cation for . ' . 
small units. For while the overall, approach of Indian planning is cast 

within the Harrod Domar and Leontief framework the specifie focus on small 

units is then viewed in terms of either the absorption of unemployment or 

in terms of creating diffusion effects ta strengthen the economic base. 

This view fits neatly into the conception of the Indian econamy as being 

mixed and the controlled promotion of private enterprise with major 

large-scale industries coming under the purview of the government. 

Besdies this thearetical rationale within the overall economic 

framework, the arguments have focused on three specifie issues -- the 

"employment-creation and capital-saving" argument. the "decentralisation" 

argument and the "promotion of social and political virtues" argument. 

7G. Myrdal, Economie Theorl and Underdeve 1 oQed Regions. Gerald 
Duckworth & Co., L td. , London. 1957, p • 168,. 

• 

• 
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Over and above,these arguments, t~heer number of these industries in 

recent years has meant its' recognition in the planning frame explicitly. 

On the basis of the most recent data available, it has been estimated that 

in the year 1979-80 the share of the village and small industries (VSI) in 

the contribution made by the manufacturing sector was around 49 percent 

in terms of gross value of output a~d 51 percent in terms of value added. 

In addition, these industries had offered employment opportunities ta about 

23.58 million persans co~pared to the 4.5 million in the large- and medium-

industries sector. Exports of these industries accounted for more than 

one-third of the 'total exports of the country.8 Table 1 provides an 

indication of the growth and size of this sector. 

Two features are immedi.ately apparent for our analysis: firstly, the 

immense size of the sector; and secondly, the categories of concern.to us 

in this study. Not much needs to be said in justification of the rationale 

for examination of this sector insofar as the size ;s concerned. As 

regards the second aspect, our definition, as noted in the appendix, 

covers the entire sector. The census data used coyer the registered sector 

and the sample data the ~nregistered sector9 -- both of which are represented 

in the following table. 

In Chapter II, we shall point ta sorne aspects of {ndian srnall-scale 

industries by way of a review of the literature and our rationale for 

identifying'key sectors. The review will concentrate on the analytical 

SGovernment of India, Planning Commission, Sixth Five Year Plan 
(1980-85),1981. p. 187. 

9Industries in the registered sector are those which are covered by 
tbe Factories Act 1948. The data for these are obtained by annual surveys 
with the exception of small units which are covered by census data. The 
unregtstered sector is covered by sample survey data. 

. .. 
j 
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aspects discussed in the literature, and in our justification for 
" 

identifying key sectors. We will r~view the nature of financing of these 

industries along with other g~vernment policies. We shall attempt, in 
. , 

this la~ter part, ta show that the financ;ng policy has been ad hoc. with 

no attempt to analyse the impact on the economy of varying the emphasis of 

one sector vis-~-vis another. Whi1e the gr~wth of these industries is 

determined by demand for ,their goods and the availability of resources, they 

are, nevertheless, influenced and can be influenced to a large extent by 

government policies geared to the promotion of certain industries vis-A-vis 

others. If such key sectors within small-scale industries (on the basis 

of criteria out1ined in Chapter III) can be identified, then their impact 

on development wou1d be greater. 

Chapters III and 1 V wi 11 dea 1 wi th the four empi ri c,a l techni ques for
l 

identifying key sectors. By key sectors we sha1l mean those Sectors Whi1h, 
1 
1 

in our definition, provide a basis for the concentration 'of funds and 

special assistance i~ the development process. These sectors will, 

therefore, be defined in terms of their impact on demand for other sector 

products, employment creation potential, labour intensity and the 

elasticity of substitution between capital and. labour. A more precise 

definition will be offered in the introduction to the chapters and will 

also be apparent from the methodologies used. 

Chapter III will utilize the static input-output framework. This 

framework has a number of limitations (as will be noted), sorne of which 

can be overcome by the use of dynamic input-output analysis and incremental 

co-efficients. In view of the immense problems in utilization and obtàinin~ 

of static input-output data, it is tao ambitious te call for dynamism in 

the analysis. Further, in the context of the Indian economy where the 

t' 
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problems and structural imbalances, caused by the black or parallel economy 

are ,omnipresent, it is questionable that any dynamic input-output analysis 

would be capable of capturing the,essential at~ributes. The answer must, 

in the short run, 1ie in the fuller ùtilization of available ~ata. 

The data base in many developing countries is question~ble as regards 

its completeness anq reliability. There is a circular argument involved •. 
! 

Since the data basejis shaky, empirical work is limited and consequently 

no .concl usi ons can ;be drawn from it. Guess estimates must therefore be 

used and again there is no cause for enhancing the data base or for using .. 
available data. As matters now stand, it has been noted'O that while :. 

co 

there is a forma l framework for model building in Indian plans, often the 

estimates used are best guesses,or based directly on political 

considérations. It is no doubt true that data are occasionally manipulated 

ex-ante to suit political considerations and that ex-post results are 

justified by reference ta extraneous factors. Nevertheless, ex-post and 

survey results can generally be relied upon. We have not tried to shy 

away from the use of whatever data are available. Instead, we rave used 

these data in the best'manner possible, with a view ta indicating their 

potential in the planning process and thereby suggesting the enhancing of 

their collection and thk introduction of a greater degree of diligence. 

Each empirical test will clearly define the data base and its limitations. 

Chapter IV will define measures of labour intensity and elasticity of 

substitution and estimate these for the various sectors in small industry. 

The final chapter will consolidate the results of our empirica~ test 

lOThiS emerged in discussions with an official of the Central Statistical 
Office, India, and was noted in a parliamentary committee's review of the 
CSO. 
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and attempt to answer the question: 'are there sectors which, under each 

technique used and as defined. t~rn out to be key sectors, or does the 
" 

identification de pend on the objective in hand? If such sectors can be 

identifie~, then ~ shall attempt to,discuss policy implications and gauge 

,thei r impact. 

• 1 
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CHAPTE~ II 

SOME ASPECTS OF INDIAN SMALL-SCALE INDUSTRIES 

. 1 
1 

-. The literature on the subject is varied but may be grouped into two : 

broad categorfes: the first, dealin~ with analy.t~cal issues within the' 

overall economic policy framework; and the second, dealing with a large 

. number of publications of model schemes, project sheets, prospects for 

growth, fact sheets and investment appraisals published largely by the 

government. While the importance of the latter ;s recog~ised for an 

examination of individual industries, we shall concentra te on the 

analytical studies. ., 

At the analytical level, two issues have been- examined in depth. 

> . 

The first concerns the extent to which these industries should be given 

special treatment vis-â-vis large and medium-size industries. , The interest 

arase because of the varying emphasis put on these industries in the Second 

Plan. Also, in an economy where there are a number of competing avenues 

for the limited ,financial resources, it is crucial that economists be 

able ta provide sorne criteria and define exactly what goals they have in 

mind. Consequently, this rajsed the question of whether the scale of 
'''', 

,production was related to the efficiency of the industries. 

Another analytical issue concerns the debate in the literature regarding , 

the choice of production techniques. This debate is indirectly relevant 

.' 

~ 

"-1 
.t. 
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since, in obtaining key sectors. we must also consider whether the real 

cho;ce facing the central planner is the choice of techniques or the choice 

of ;'ndustri es. The argument runs on the li nes that in a deve 1 opi ng 

econorny the choice is not dualistic but pluralistic. It is possible, under 

conditions of factor substitution, to associate different amounts of 

'7 
capltal with different amounts of labour, and then an increase in output 

can be achieved by an increase in either input without reduction in the 

1 
other. It is also conténded, on the other hand, that we do not have the 

dichotomy suggested by the concept of capital-intensive and labour-intensive 

techniques of p"roduction but rather that, for efficient production the 

techniques availai),.le are fixed in the short and medium terms. The point, 

then, is to decide which industries should be given preferential ... treatment. 
~ 

The second aspect of concern to us wi 11 be to prov;de sorne rationale 

for identifying key sectors, white at the same time reviewing "bther facets 

of the issue. In the deve10pment context, it is often considered that the 

objective is to generate productive ernployment. This em~is on ernployment-. 

as opposed to growth, arises from the evidence that in most deve1oping, , 
o 

countries the poor are not improving their lot. There has been a shift in 

\the development attitude towards redistribution with growth ll ,and basic 

needs 12 strategies. In this vein, the dichotomy betweeon large vis-â-vis 

smal1-scale industries may well be a sturnbling b1ock', given th~ amount 

of resources al ready a lloca ted in the Pl ans to the two sectors . 

11This strategy has been fonnalised by the World Bank and the Institute 
of Deve10pment Studies, Sussex (H.B. Chenery et. al.) in their study, 
Redistribution witb ~Growth, Oxford University Press, London, 1974. 

12Sasic needs strategy was adopted by the International Labour 
Organization in 1976 and is outlined in D.P. Ghai, "The Basis Needs , 
Approach to Development: Sorne Issues Regarding Concepts and Methodology," 
ILO, Geneva, 1977. 

* .... . Qi .4 " ---, ~. 
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Considering this fal therefore, i t is the nature of fi nanci ng of these 

industries which will.be of i""!portance. Once funds have been aHocat~d. 

the question is which sectors in small industries should be promoted. 

The li terature has tended to concentrate on sources-of-fi nance aspects. 

with virtually no attempt to identify sectors for special attention based 

on a 1 ogi ca l theory founded in economi cs. 

The p,lan of thi~ review is to fo11ow closely the thinking at the time 

of the Second Pl an when many of the issues were di scussed. It i s al 50 
" .... , 

of necessity descriptive, with an attempt to draw conclusions from the 

debate. The d~scriptive nature is fOY'ced upon\ us due ta the extensive 

wark al ready done in thi s fi el d and we cannat expect to reassess a 11 

-----asp~cts in a study of an empirical nature. At least one writer13 on the 
i 

subject has complained that the literature, is: 

(i) highly repetitio~s, 
, 

(i;) ignores questf ons af economi c cancern in favour of ~axcn9mi ~ , 

cancern, 

(ii;) its use of statistics is barbarie, 

'(iy) value judgments have frequently tel)ded ta opscure and directly 
, . 

interfere with sound analysis, 

(v) area studi es often c~ d~ta but do net confcrm to any 

genera) pattern. 
,; 

In genera 1, the s turl;i es have been of à fact-fi ndi ng , fact-interpreting 

or descri pt; ve na ture.. Howev~r, wha t i s i mporÙnt about these s tudi es i s 

that they provide a useful background for developing-country ana lysis, as 

13See Douglas Fisher, liA Survey of the Literature on Small Sizèd 
Indust.rial Undertakings in India," in Bert. F. Hosel;tz (ed.), The Role of 
Small Industry in the Process of Economie Growth, r1outon &, Co. t The Hagué. 
1968, p. 129. oz::::::: 

," 

I------~----------------------~--~~~· ------.~.~.~.------~~----------~------- --'- .. 
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+ virtually every aspect has been focùsed upon by these studies. This 

includes studies of an inter-disciplinary nature focusing on social . . -
aspects. We have avoided these sociological studies but their value is by 

no means diminished. It is hoped that the empirical aspect of the study 

wi·11 offer i ns i ghts i nto the scope for a more thoro,ugh examinati on of 

sma 11 indus tri es. 

2.1 Review of the Li terature 

The S'econd Five-Year Plan and the Industrial Policy Resolution of 

195614 set the stage for the identification of small-scale industries as a 

separa te entity, though, as we have noted, not as part of the forma1 model 

frame. The Second Plan, incorporating the Mahalanobis-Feldman15 approach, 

attempted to achieve a compromise between the viewpoint that sma" industry 

should be promôted for reasons of Gandhian virtues, with protection and 

direct assistance on the one hand, and the alternative view that these 

indus tri es were a mere hi nstrance ta the rapi d growth and take-off 
~----

t envisaged by the Plan via concentration on heavy and infrastructure 

industries. 

Thi s 'led to an active deb~te in the 1 i teratur-e attempti n9 to assess 

relative benefits. 16 While in the policy sphere the role of small 

l4Government of India, Planning Commission, Second Five Year Plan, 1956. 

l5This model was developed by Feldman in the 1920· sand adapted by 
Mahalanobis. The ,ori ginal two sector model was developed i nto a four sector 
model which broke down total investment into three further sectors in addition 
ta the capital goods sector: (1) factory production of consumer goods; 
(2) household production of consumer goods, including agriculture; and 
(3) the sector provi di ng servi ces s uch as hea lth, educati on, etc. The sma 11 
; ndustry and i ndeed the ent; re economy was represented by these four sectors. 

16 For a sult111ary of this and other aspects of the debate see, K.K. 
Subrahmanian and S.P. Kashyap, IISurvey of Small Industry Research," Sardar 
Patel Institute of Economie and Social Research. Ahmedabad. 1972~ 
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industries was being accepted as fundamental, what was subsequently done to 

promote them 1acked direction and co-ordination. The Industrial P.olicy 

~lution assigned a key role to these cottage and small industries; and 

due to its importance at the time, and in subsequent thinking ,; it is worth 

reproducing. The Resolution s.tated: 

"The government of looia would •.. stl'.'ess the role of 
cottage and village and small sca1e industries in the 
development of the national economy. In relation to 
some of the prob1erns that need urgent solution, they 
offer some distinct advantages. They provide immediate 
large scale employrnent, they offer a method of ensuring 
a more equitable distribution of national incarne and 
they facilitate an effective mobi1ization of resources 
of capital and skill which might otherwise remain 
unutilised. Sorne of the problems that unp1anned 
urbanization tends to, create will be avoided by the 
establishment of srna1l centres of industrial production 
a 11 over the country. 

, The state has been fol10wing a pol icy of supporting 
cottage and sma 11 sca 1 e ; ndus tri es by res tri ct; ng the 
vo 1 ume of producti on in the -1 a rge sector, by differenti al 
taxation or by direct subsidies. Wh)le such measures 
wi 11 conti nue ta be taken wherever necessary, the a im 
of the state po1icy will be to ensure that the 
decentra li zed sector acqui res suffi ci ent va 1 i dit y ta 
be self-supporting and its d~velopment is integrated 
with that of large-sca1e industry. The state will 
therefore concentrate on meas ures des i gned ta improve 
the competitive strength of the small-scale producer. 
For this it is essential that the technique of production 
should be canstantly improved and moderni zed, the pace 
of transformation being regu1ated 50 as to avoid as 
far as possible techno1agica1 unemp10yment. Lack of 
technical and financia1 assistance of suitable working 
accoll1l1odati on and lnadequacy of faci l i ti es for repa i r 
and mai ntenance are among the seri DUS handi èaps of 
small-scale industries .... "17 

Most of the analytica1 and empirical research that followed was 

geared ta examining the underlying postulates of the official policy. The 

resolution raised the following questions: 

( il the re 1 ati ve eff i cl ency of ma dern s~'y ente rprl ses vis -! - vis 

17 Second Fi ve Year Pl an, op. cit., p. 67. 

--~------~-------------------------------- --
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large-scale units. Thi sis Jn relation to 1arge-scale employment 

potential claimed. for this sector, 

(ii) the extent to whiéh there was a choiee of techniques in the 

estab li shment of sma 11 uni ts, 

(iii) the nature of mobilisation of financial resources and its 

di s tri buti on, 

(iv) the basis for reserving items for the small sect~r. 

(v) the role of locational factors and the impact of industrial 

estates on the setting up of small units. 

The effieiency of small-scale vis-~-vis large-scale industry was 

geared to considering the labour intensity of units. In this context, 

the intensity concept as used in the literature meant, in terms of 

capital, (i) the amount of capital required per worker, for a given 

technique, i.e., the capital-labour (KIL) ratio, or (ii) the amount of 

capital needed under a given technique for each unit of output, i.e. , 

the capital-output (K/Q) ratio. Labour intensity was defined in a similar 

way. It was certainly not necessary that both the definitions would give 

concurrent results. If we confine ourself to the narrow a;m of employment, 

then the technique which is 1ess capital-intensive in terms of the KIL ratio 

but more intensive in terms of the K/O ratio would create more employment 

1 per unit of capital but wou1d result in less output. Thus, there is a 

'! 1ikel ihood of a conf1ict between emp10yment and output. 18 We shaH, 
1 

therefore, now consider the interre1ated aspects of labour intensity, 

sca1e and choice of techniques. 

lBSee F. Stewart and P. Streetan, "Conf1icts between Output and 
Employment Objectives in Deve10ping Countries," Oxford Economie Papers, 
New Series, Vol. 23, July 1971, pp. 145-168. 

• 
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2.1.1 Scale and Efficiency 

"The fundamental aim of the studies in this area has been to tryand 

establish empirically whether small-scale industries possess the virtues 

of capital-saving and employment creation that had been attributed to 

, 

them in launching 'the Industrial Policy. The studies have focused on the 

inter-relationships between capital, labour, output and surplus. 

-' 19 
Dhar and Lydall, using aggregate data for a samp1e survey, compared 

the output-capital ratios for a number of homogenous industries of vqrying 

size and concluded that " ... for factories which employ 20 or more persons 

output-capita 1 i ncreases with the si ze of the uni t. ,,20 Dha/l s tudi ed 

326 small manufacturers in the Delhi area and.again concluded that the 

most tapital intensive type of manufacturing establishment was the sma11 

factory using modern maçhinery and employing up to 50 workers. Thus for 

,r" 

both registered and unregistered small enterprises, the position was noted 

to be unfavourable. 

Sandesara22 studied data over time, as opposed to Dhar's studies, 

which were condueted at a point in time. His 'study covered the period 

1953-58 and examined a larger number of industries and for a number of 

relationships. His examination covered a wide range of relationships 

between size and output, wage and surplus per worker, and output and 

19 ~ P.N. Dhar and H.F. Lydall, The Role DT Small Enterprises in Indian 
Economi c Oevel opment, As i a Pub 1 i shi ng House, Bombay. 1961. 

20 Ibid .• p. 19. 

21 p . N• Dhar, Small Industries in Delhi: A Study in Investment, 
Output and Employment Aspects, Asia PUblish;ng House, Bombay, 1958 . 

22J •c. Sandesara, "Sca l e a-nd Technology in Indian Industry," 
Bulletin of the Oxford uniVerSit~ Institute of Economies and Statistics, 
Vol. 28, August 1966, pp. 181-19 ." 
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surplus each per. unit of capital. He found that there was no l positive 
~ \ 

relationship b~tween size (as measurecf by the number of persans employed) 

and capital intensity (capital per worker); size and output-capital ratio. 

and also size and the surplus-capital ratio were positively associated. 

In essence, therefore. his study concluded that: 

" ... in genera 1 sma 11 uni ts produce l ess output and 
1 eave 1 ess surp1 us, and tha t very often they al so 
emp,loy fewer persons each per uni t of capita 1 than 1 arge 
ones. In other, words such virtues as are c1aimed or 
tacitly assumed for the small units on capital savings 
count are ta be generally found precise1y in large 
units. "23 

This surprising and critical conclusion. if correct, would mean 

discarding of the structure on which small industry poli~y was based. 

Bath the approaches and inferences drawn by the above studies have been 

questioned. In these studies size was measured by emp10yment levels, and 

50 it is considered that this approach would take in sick and ailing 
1 

large-sca1e units which were employing only a ske1eton staff. The debate 

between Mehta 24 and Sandesara then eentred around the val i dit y of using 

the capital-labour ratio, as this did not take account of the level of 

capacity utilisation. 

Small industries are especially prone to low 1eve1s of capacity 

uti 1 isati on because of a· number of bott1 enecks. Consequent1 y, ta exami ne 

them without adjusting for this factor wou1d 1ead te mis1eading results. 
, -

It is, however, not c1ear how any adjustÎnents coiJ1d be made for this 

23J . C. Sandesara, Size and Capital Intensity in Indian Industry, 
University of Bombay Publications, Economie Series No. 19, 1969, p. 69. 

24B• V. Mehta, "Size and Capital Intensity 
Bulletin of the Oxford University Institute of 
Vol. 31, August 1969, pp. 189-204, and response 
same journal, November 1969. 

in Indian Industry," 
Economi cs and Sta ti s ti cs, 
by J. C. Jndesara ; n the 

- -----_.---;------~~--------------
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factor. None of the studies were sophisti cated enough to take account of 

·it. Capacity utilisation is a difficult concept. 25 Capacity can be 

defined in partly technica1 and partly behavioural terms, In their 

analyses, the use of capital-output ratio derived from a single observation 

at a pOint in time assu,mes that the degree of utilisation of the capital 

stock is uni form across all industries and that it wi 11 notjChange over 

time. The degree of util isation is clearly important but d e to the 

difficulties involved we too have been unable to take accou t o.f it in 

our empi ri ca 1 work but i ts importance i 5 neverthe 1 ess ~oted. 26 

Mehta examined capital-labour, output-labour and output-capital 

ratios but hi s definition of small units was based on an employment-cum

investment criterion (small: fixed capital up to Rs 4 lakhs; medium: 

Rs 5-25 lakhs; large: over Rs 25 lakhs). He concluded that in almost all 

industri~s the capital-labour ratio increased with size. Additionally, 

labour productivity was also considered te increase with size but not in 

the same proportion as capital intensity. Consequently, output-capital 

ratio decreased with size. 

These studies27 provide an ideal example of the dubious use of 

25S. p. Gupta has tried to take account of the level of capacity -
utilisation and though not used by studies on the small sector is nevertheless 
an i nteresti-ng approach. He defi nes i ns ta 11 ed capaci ty as the optimum output 
obt~inable on purely engineering considerations wh en capital is associated 
with 2-1/2 shifts of labour a day. This definition is adjuste'd for 
different industries depending on their seasonal aspect or special production 
characteristics. See. Planning Models in India - with Projections ta 1975, 
praeger Publishers, New York, 1971, pp. 225-227. 

26Small industries in India are estimated to be "perating around 53 
percent of installed capacity with wide v~~atiQ.ns across seetors. Sees 
Government of India, Develapment Commissioner Small Scale Industries, 
Report on Census of Small-Seale Industria1 Units Vol. l & II, Jan:J~ 1977, p. 29. ~. ... 

27Amon~ other studies in this sphere are Baljit Singh, The Economies of 
Small-Scale' Industries - A Case Study of Small-Scale Industrial (continued ... ) 

I-----~ 
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statistics. They indicate the prob1ems of definition and the inherent 

limitation of simple, ratio techniques. Most of the studies were examining 

average ratios with 1 ittle concern for marginal or incremental ratios. 

In addition, \ the broad indust,ry classification has a1so been called into 

questi on. Industries produce differi ng products and thi s wou1 d vary wi th 

the scale of the operation. The nature of the capital equipment a1sa 

tends to vary across the units. Sorne uni ts may cl ass i fy different items 

,as capital, e.g. tools. The depreciation rates used would a1so affect 

the picture dramatically as wou1d the cost base of the capital (original 
'. 

• 

cast, replacement cost or current cast). Working capital too, seems to have 

been ignored and this can alter the resu1ts significant1y.28 Studying 

broad macro co-effi ci ents for such fundamenta 1 s tudi es i s al so a severe 

limitation. Project or firm level data would perhaps have been more 

useful with adequate consideration being given to the different characteristics. 

The studies cou1d also have examined products and their technology of 

production to assess sca1e economies that may be present. 

The morass of information and its inadequate utilisation on all sides 

has left an ;nconclusive debate. It was, however. useful in indicating 

that small industries are not necessarily labour intensive and in fact 

the analysis should have been more detailed and sophisticated. None of the 

studi~s attempted ta consider size and capital intensity in light of both 

27( ... continued) Establishments in Morada9fd, Asia Publishing Hauset 
Delhi. 1961 and National Council for Applied Economie Research. Study of 
Selected Small Industrial Units, New Delhi, 1972. Both these studies 
ca1culate capital-labour-output ratios but are essentially involved in 
identifying bottlenecks in the growth of the units. 

28p. N. Dhar in his study has shown that the ratio of working capital 
to total capital is high for small enterprises and studies on labour 
intensities have tended ta inc1ude working capital. Mehta ignores working 
capital in his study while Sandesara has taken it into his capital base • 

--- ---- ----
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direct and indirect employment effects. de Vries 29 has shawn, in simple 

terms J the consequences of consi deri ng bath these employment aspects for 

29 investment projects in Colombia as shawn in Table 2. 

/" 
"h) 

Direct Employment 

Di rect and Indi rect 
Employment 

Tab 1 e 2 

Capital' Investment per Job Created 
(1974 U. S. 0011 ars) 

Small Medium 
25-250 250-2000 

4800 7200 

4200 4000 

Large 
2000+ ~ 

8000 

15000 

Source: Barend A. de Vries, "Industrialization and Employment: The 
Role of Small and Medium Size Manufacturing Firms," International 
Bank for Reconstruction and Development, Reprint Series No. 116, 
, 978, p. 50. 

The table indicates, that the indirect employment effects were 

positive for investment in small and medium-sized firms and hence the 

capital equipment per job (direct and indirect) was less than for direct 

employment only. He therefore arri ves at the concl usi on that sma 11 and 

medium-sized enterprises (as defined by the number of persans employed) 

have smaller investment per job than large enterprises. While this may 

not necessarily hold true-in the Indian context it, nevertheless, underscores 

the need to consider both direçt and indirect effects of industrialisation 

rather than the simple analysis conducted in the Indian literature on this i 
\' 

aspect. 

29Barend A. de Vries, "Industrialisation and Employment: The Role of 
Small and Medium Sized Manufacturing Firms," International Bank for 
Reconstruction and Development, Reprint Series No. 116, 1978. 
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In conclusion, therefore we can only say that the debate was useful 

in raising a fundamental issue but that due to its lack of sophis~ication 

and varying data base was not conclusive. Nevertheless} it is clear that 

not all small industry is labour intensive and this COfclusion is also 

borne out as a ~y-product of out analysis later. Further, we need to 

study small industry at bath a disaggregated level (perhaps at plant 

level) and to consider bath direct and indirect effects. Our study shall 

take account of this latter consideration. We now turn to.the other 

analytical aspect of the literature centring on the choice of techniques. 

2.1.2 Choice of Techniques or Choice of Industry 

A very i nteresti ng debate was conducted in the 1 iterature concerning 

the choi ce of techni ques . 30 The prob 1 em was posed in tenns of the 

relationships of capital~ labour, and output ta surplus generated and 

technique of production. It was presented in both a theoretical form 

and in terms of testable hypotheses. The question was whether, at the 
-

level of choice of technology for a part;cular manufacturing process, a 

labour intensive technique was necessarily.more efficient than a capital 

intensive one. Such a formulation of the problem was important s;nce the 

prQmotion of labour intensive techniques shoul d be justified on grounds of 

labour cast, capital cost, surplus generated and the products produced. 

The outcome of the debate was clearly important for small industry pOlicy 

since it was regarded (now as we have seen by no means certain) that 

small industry was labour intensive. Also, an answer was required on the 

nature of technolagy therein as this had implications for the importation 

30For an early theoretical formulation of the prob1em see, A.K. Sen, 
Chai ce of Techni gues: An Aspect of 1 the Theory of Pl anned Economi c 
Development, 3rd edition, Augustus M. Kelly, New York, 1968. 
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. 
of techno 1 ogy and the producti on of capi ta l goods for the sma 11 fndus tri es. 

In terms of labour cost, the question was the basis for its valuation. 

Sen3l contended that from a social vi~wpoint 1 abour shbuld be valued at 

the increase in consumption due to additional employment even if.the 

opportunity cast of labour was ni 1. The reasoning was that the employment 

of thi s previ ous ly rura l 1 abour in indus tri es woul d provi de a base for 

siphoning off sorne consumption through taxation and other means . 

. Consequent1y, the cost of labour would be lower. This would have the 

further effect of associ a ti ng di fferent propens iti es to consume wi th 

different techniques. A technique wh;ch g;ves larger output per unit of 

labour is likely to cause those workers using it ta have higher wages 

and hi gher consumpti on and hi gher savi ngs dependi ng on the rel ati ve 

propensi ti es. .; 

Capital cast too could not be measured in terms'of physical cost of 

capital al()ne. The impQrt intensity of a ... technique has implications for 

balance of payments and hence should be taken into account in the 

valuation of capita 1. 32 The gestation peHod of a technique would have 

implications for the reinvestment of the surplus. For a labour intensive 

technique the surplus generation may be lower hence, reinvestment possibilities 

may be limited. Finally. as we have noted, the inclusion of working capital 

has important implications. In most small industry this is the predominant 

form of capital hence it cannat be ignored. 

In terms of surplus generation, the important consideration w~s that 

31 A. K. Sen, "On Choosing One's Techniques," The Economie ,Weekly, 
Vol. 8, July 1956, pp. 857-858 and "Labour Cast and Gro.wth," The Economie 
Weekly, Vol. 8, September 1956, pp. 1159-11.69. 

3~. K. Sen, Choi ce of Techn; ques, 00. ci t., p. 59. 
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the promotion of labour intensive techniqu~s on grounds of emp,loyment 

ogeneration alane was 'ta take a narorow view. One was surely interested in 

maximi~ing output and any technique which produced enough for consumption 

of the numbers employed was clearly inferior ta one which maximised the 

rate of growth of output. When considering a technique we should also 

consider direct and indirect reinvestible sur:plus. 

Finally, the question of products produced was also important. 

Indeed, certain products may be assoc.iated with certai,p techniques only· 

and so there really was no choice. Other products may have a multiplier 

effect by generati ng demand for other goods and so on. Qua li ty of the' 

o products and i ts i mp 1 i cati ons for exports need al so to be taken i nta 

account for an economy whi ch rel i es on the sma 11 sector for one-thi rd of 

its. total exports. 

In surrmary, the thearetical detl'ate clearly i ndicated th~ need for 

looking at the economy in a broader perspective .and showed the short

comings of partial analysis. For small industry policy, therefore, the 

question of what techniques should be promoted was not as simple as the 

concentrati on of the di chotomy between 1 abour and capi ta l intensive 

techniques may suggest. The debate also provided a ÎlUmber of testable 

propositions which were investigated in the literature. Before turning 

ta a review of this aspect, it may be useful ta consider the relevance of 

the capital contraversy debate for the Indian studies. 

The measurement of capital M.s never posed a problem ta Indian studies 

apart fram detennining the true cost of capital in the theoretical literature. 33 

33J•N., Bhagwati and S. Chakravarty argue that the true cost of capital 
has never been cans i dered in the Indi an emp; r'; ca 1 studi es. 

1 -------------...... ' --- --- --
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Indeed most studies have simply taken this in the form of investment in - . 
plant and machinery and working capital. The justification for uSing 

purely statistical figures is provided by Sen. 34 He points out that in 

the entire debate on the capital controversy, the attack on the neo-classical, 

school was not concerned w; th the question of whether the techni ques coul d 

be compared at: a state of equilibrjum or even whether the model could give 

reasonab ly good predi ctions. Instead, as Joan Robi nson has often stâ'ted, 

th~ ques ti on was whether the mode 1 was sound withi n its own frame of 
, 

reference and gi ven i ts assumptions -- qui te apart from the prob 1 ems of 

measurement of capi ta 1 • 
w 

The problem lay in the assumption ,of a one 

commodityworld. Sraffa has put the distinction between the theoretical 

and practical implications succinctly: 
1 

l'I"one should emphasize the distinction between two . 
, types of measurements. First, there was the one ln 
;, which the statisticians were mainly interested. ~ 
, 1 Second, there was the measurement in theory. The 

J statisticians· measures were only approximates and 
prov; ded a s uitab l e fi el d for work in sol vi ng index 
number prob 1 ems. The theoreti ca l measureS requ; red 
abso1 ute precision •••. "35 

Clear1y, the Indian 1iterature that developed on capital-labour 

intensities was more,. interestedJ'in the mundane statisticians· measures 

than the niceti es of theory. Ta regard the issue as passa because of the 

problems of measur~ment of capital then swi tchi ng and reswi tching would be 

to 1)I;:~read the practical applications of economic theory. As Sen has aptly 
J, 

stated· 

i 

34A•K• Sen, Em~l0r.ent Techno1ogy ~nd Development, Clarendon Press. 
Oxford, 1975, pp. 4 -4 . . 

35p • Sraffa. quoted in Sen, Employment Technology and Development, . , 

op. cU., p. 4~. ---, 

-
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liTa say that in a'O cheap. 1 abour economy there i s a 
case', for usi ng 1 ess capital i ntensi ve techni ques 
does not require Qne ta become a card carrying member 
of the neo-clâssl cal cl ub. 1136 
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As we have already seen, we need ta consider these factors in light 

of a number of other theoretical problê"ms. In~ the more 1 mundane 1 

literature what has proved problematical i5 how~to measure capital and 
'J 

labour whi 1 e accepti ng the l ack of homogenei ty: "If i nvestment in fi xed 

capital is used, we need ta decide whether it i5 original'cost, depreciated 
1 

cost (and at what rates) or replacement cast. Working capital tao must 

be included. 
e 

Similarly, the la~our measure would ideally be labour time especially 

when we are considering capacity utilization (though in a labour surplus 
, 

economy capacity may well relate ta the machine hours available) but again 

labour data problems would be immense. We may even question labour time 

where our aim is to maximize the, number of persans emplayed (cavering their 

basi. c needs) and under-emp l oyment of thèse persans i s perhaps a more 

advanced stage of discussion. Data problems may therefore supercede any 

of the theoretical niceties even if 'statistician's ' measures are used. 

Accepting the use of st~tist;c;an's measures of capital and labour 

ratios there appeared in the literature a number of tests of the 

propositions enumerated above. Key among this was the debate on spinning 

techniques,as against weaving techniques. 

It was.contended that because the Ambar Charka was more labour 

intensive it should necessa(ily be preferred and because of labour surplus 

36Ibid., p. A5. 

'Î 
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the effect on out'put foregone would be insignificant. Naqvi'37 showed 

--" that the Ambar Charka was inefficient in te~ms of both the capital-output 

and the labour-output ratios. Sen38 also derived its productivity of 

,:' labour, net value added per unit of output, the net surplus per unit of 

output, the capital output ratio and the rate of surplus per unit of ~ 

output. He tao came ta the conclusion that concentration on the Ambar 

Charka -- a labour intensive technique -- would affect capital ~ccumulation 

adversely and&have inflationary effects. Bhalla39 examined techniqu~s.in 
" 

rice milling and hand pounding. He examined five hand pounding and three 

machine milJi~g techniques and corycluded that the former maximized only . 
employment and not output or reinvestment. 

These studies were quite valuaole and instructive in dispelling the 

view that a labour intensive technique should necessarily be preferred in 
\ 

a labour surplus economy. To ,base the rationale for promoting sma1:l 
~ 

industry on grounds of its utilization of labour intensive techniques 
, 

alone would mean that inefficiency could be promoted. There is conclusive' 

evidence (given the analytica1 framework and its assumptions) that the 

choice of techniques 1eads to three possible objectives: employment 

maximisation, output maximisation and reinvestment of surplus. Whi1e a 

more labour intensive technique is appropriate on the first count, e.g. 

hand weaving and rice pounding, it is not suitab1e if one of the latter 

37K•A. Naqvi, "The Economies of Ambar Charka," The Economie Weekly, 
Vol. 8, Ju1y 1956, pp. 833-834. 

38A•K• Sen, "A Short Note on the Ambar Charka," The Economie Weekly, 
Vol. 9, October 1957, pp. 13S7-1358. 

39A•S. Bhalla, "Choosing Techniques: Hand Pounding vs Machine Milling 
of Ri ce: An l ndi an Case," Oxford Economi c Papers, New Seri es, Vol. 17. 
March ,1965, pp. 147-157. 

• 
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two criteria are the objectives of long run policy. 

Discussion of key sectors in terms of employment potential, therefore, 

.would be looking at the narrow goal of employment creation. But it is now 

generally accepted that the alleviation of unemployment40 can be considered 

as a viable policy objective in itse1f despite its failure to maximise 

output. The advocacy of such a policy is based on the realisation that 

oütput and surplus maximisation policies have not led to either the 

redistribution of income or the ~rovision of basic necessities. While the 

short run limitations of our analysis are recognised, the'examination of 

key sectors in tenns qf emp 1 oyment potenti al (as we sha 11 do) i s by no 
, 

means a redundant bas i s for sma 11 i ndustry poli cy. 

The problem of choice of techniques is a real one on1y if there are 

alnumber of techniques available -- a blue print as stated in the capital 

controversy debate. Qui te often there i s not a range of techni q ues but 

on1y one unique technique that is efficient and desired by manufacturers 

be they large or small. Thus, when we advocate the promotion of small

scale industries we are nct necessarily making judgment on the techniques 

they shou1d use but rather, in terms of our analysis, examining the 

a1ready existing technolog{cal base. One would obviously like to generate 

40Much has been written on the unemployment problem in India.- It {s 
difficu1t to evalùate the 1evel of unemployment, not least because of the 
problem of defining unemployment. The 1961 cens us found only 1.4 million 
people unemployed in the who1e of India. Of these, 0.6 percent were in 
rural areas and amounted 'to 1 ess than l percent of the rural laboùr force. 
For urban areas the figure was 3.25 and 1.48 percent respeCtively for ", 
males and fema1es. 1 The national sample survey put the figu,re in 1961-62 
as 1.27 of the rural labour force and 6.34 percent of the urban labour 
force. Unemployment in India is therefore only defined in tenns of the 
problem at hand. The Sixth Plan estimates that within the age group 15-59 
years, the number of unemployed in 1980 was 19.17 million on the basis of 
Idailyl status definition of unemployment. This is 8 percent of th~ labour 
force. For a discussion see Sen, Emp10~ent Techno1ogy and Deve1opment, 
pp. 115-134, and the Sixth Plan, pp. 20 -215. 
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the maximum productive employment but equally what is sought is that by 

linkage effects the proliferation of such units would generate demand in 

other sectors -- in rural and semi-urban areas -- and hence assist in the 

semi-industrialisation of these areas. 

In this context, it may well be that our interest should be in the 

choice of industries as opposed to choice of techniques. Ishikawa4l has 

noted that the problem of the cottage sector is shortage of centralised 

investment. Contrasting the situation to the factory sector (the large 

sector), the study concludes that if funds are allocated exclusively to 
~ 

the ~ory sector, then unemployment and under-emp.loyment problems will 
\ 

become formidable since this sector cannot absorb the numbers that the 

cottage sector is capable of absorbing. The Key question is, therefore, 

the choice of industries to which centralised (government) investment 

should be allocated or guided quite apart from the choice of techniques 

problem. It is hoped that our ana1ysis would provide a basis for 

determining such key sectors. 

2.1.3 Other Aspects 

A host of other aspects have been considered in the literature. The

Industrial Policy resolution cited the mobilisation of resources of ' 

capital and skill which might otherwise be un,utilised as an advantage of 

small-scale industries. On this aspect, one needs to examine the response 

of small enterprises to the problem of savings and reinvestment. McCrory42 

41Shigeru Ishikawa, "Cho;ce of Tech'1iques and Cho,ice of rndustries," 
Hitotubashi Journal of Economies, Vol. 6, February 1966, pp. 13-44. 

42Government of India, Ministry of Commerc~ 
McCrory, Small Industr~ in a North Indian Town: 
Industrial Potential, 956. 

and Industry, James T. 
Case Studies in Lêtent 

j 
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studied units in North India and found that, though these units did have a 

high propensity to save and reinvest, they were incapable of breaking the 

size barrier,and expanding into large-sca1e units. Berna's43 study came 

to the contrary conclusi~n, viz. that such units were able to break the 

size barrier. Again, there is no conclusive evidence on this aspect. 44 

Human capital formation, ancillary units and sub-contracting are a1so 

important considerations. The role of entrepreneurship in economic 

development with a mixed or'non-socialist economy has a1ways been 

emphasized. In the small sector in India this has taken on greater 

significance when answering questions such as (i) what f~ctors determine 

the starting up of small industries? (ii) which categories of persans 

take the deeisions? (iii) are decisions based on market information and ~ 

a rational procedure or are they ad hoc? (iv) to what extent are decisions 

made by entrepreneurs responsive to public policy? (v) can entrepreneurship 

be attributed to any specifie eharacteristic of the persons as in the case 

of Eng1and where Weber argued that the growth of the Protestant ethie was 
'-----., 

a key force in the industrial revolution -- in the Indian context this 

would be interpreted to mean an examination of caste factors and regional 

development patterns? (vi) finally, locational factors, and the question 

of whether certain areas are more progressive in fostering small units? 

While some of these aspects have been examined in the Indian case there is 

scope for more work in an attempt ta understand social factors. 45 

43James J. Berna, Industrial Entrepreneurship in Madras State, 
International Development Centre for Stanford University, Asfâ:Publishing 
Hauset London, 1960. 

44 For a further review see K.K. Subrahmanian and S.P. Kashyap, op. cit., 
pp. 54-56. 

45See E. Wayne Nafziger t Class Caste and Entrepreneurshig' A Study of 
Indian Industrialists, East West Centre East West Technologyevelopment 
Institute. The University Press of Hawaii, Honolulu, 1978. 
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Decisions ta set up small industries are often made with inadequate 

knowledge of the long term demand for the products." The instability of 

such units is part1y due to supply constraints but also due to the 

attempts of the sma11 entrepreneurs to take advantage of any short term 

tax benefits that can be reaped. Such units would therefore tend to have 

a high morta1ity rate. Studying the Ihuman factor l in the growth of 

sma11 industry. Christopher46 notes, for Hyderabad and Secundrabad 

districts, that capital shortage and governmental red tape were together 

the most discouraginifactors in starting small units. Further, as would 

be exp~cted, the desire for economic gain and ambition wer'e the paramount 

reasons for setting up the units. 

Government policy in directing funds should not only be more 

responsive as regards which industries shou1d be promoted but also attempt 

---ta ensure that a certain proportion of the profits are ploughed back-into 

the enterprise. Tax incentives are in the form of a 35 percent investment 

allowance for the cost of acquisition of new plant and machinery. a 

depreciation al1owance, and tax holiday of 6 percent on the total incarne 

of the enterprise. In addition. there is a 20 percent allowance on 

profits if the units are set up in backward areas. Contrasting this to a 

more developed country like the U.K. shows a wide disparity in the promotion 

of investment. In the U.K. such finns would get a 100 percent allowance 

on their plant and machinery in the first year and 25 percent p,er annum 

on the other items of fixed assets with even greater concessions for 

industries set up in development zones. A tax pol.icy for promoting small 

units could not be differentially applied between small and large units 

46 K.J . Christopher, "Socio-Psychological Factors Influencing the 
Starting of Small Industry Units,lI Indian Council for Social Science 
Research, Abstracts No. l, 1970. 
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(as this would only result in large units forming themselves into smaller 

ones), but it could be used as a very effective tool in directing 

investment to those industries which are capable of having higher linkaqe 

effects in terms of either demand or employment generation. 

The setting up on.ancillary or sub-contracting units has also been 

examined though their growth is not impressive. In this context, the role 

such units have played has been emphasized in the Japanese model. 47 

Ancillary development has been remarkably slow in India. 

Sojiro Ueda's48 study of 26 units in the automobile indUstry in 

Maharashtra in 1961 revealed five factors as being responsible for their 

slow growth. Firstly, Isince most units are privately owned they do not 

keep proper accounts. which is vital to their development. They were 

al so owned by entrepreneurs who came from the merchant cl ass and S 0 were 

not accustomed to the techni ques· of runn; ng manufacturi ng uni ts. Secondly, 

they accepted orders from many and di fferent types of uni ts as a resul t 

of which thefr production was complicated and inefficient. Thirdly, 

because of import duties on some of their supplies and lack of competition 

their costs are high and there was no attempt ta rationalise them. 

Fourthly, the productivity of capital was low due to the low utilisation 

of their machinery and lack of access to borrowed money. Finally. the 

fact that own resources were used meant that the location of such 

i ndustri es in a person 1 s own home or area l ed ta i t bei ng far from the 

market and was therefore i neffi ci ent. 

47See Miyohei Shinohara, liA Survey of Japanese Literature on Small 
Industry," in Bert F. Hozelitz (ed.), The Ro1e of Small Industry in the 
Process of Economic Growth, Moutor & Co., The Hague, 1968. 

48Sojoro Ueda, "The Present Status and Problems of Ancillary and Sub
Contracting Industries in Maharashtra - India. Observations on the 
Automobil e Industry t" Insti tute of Research, Osaka Perfectual Government. 1961. 
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In a more empirical analysis Basu et. al. 49 identified various inputs 

as being impediments ta the growth of ancillary industries. Their survey 

concentrated on four impediments: finance. raw materials, power, labour 

and combinations thereof. Table 3 indicates that raw materials and 

finance form the single significant impediment to the growth of ancillary 

units. India has also not followed the example of certain South As;an 

countries in attracting foreign capital to set up sub-contracting units. 

Our review of other aspects of small-scale industries was intended 

to provide sorne indication of factors which need to be considered. 

However, most of these studies have been of a fact-finding nature and 

though not directly related to our study do serve to emphasize the point 

that small industry policy has been based on sample surveys with no 

attempt to broaden the coverage or provide useful ~uidelines. 
J, 

2.2 Rationale for Key Sector Identification 

In an economy where investment resources are scarce. which actively 

pursues a planned pattern of development, whe~~ capital markets are 

imperfect and social and political inequities prevai1, it is of prime 

importance that,economists are able to provide sorne guide1ines for the , 

allocation of funds. The market may not be able to provide an efficient 

allocation in the presence-of the above distortions. 

It has generally been asserted that key sectors play an important 

role in initiating and sustaining econdmic development. Moreover, where 

'the government i 5 i nvol ved in spending over Rs. 1780 crores in the Si xth 

49S. K• Basu, A. Ghogh and S. Ray, Problems and Possibilities of 
Ancillary Industries in a Oeveloping Economy, World Press, Calcutta, 1965. 
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Table 3 

Major Input -Imrediments to Setti n9 Up 
of Anc llary Industries 

34 

No. of Units % of Tota 1 Uni ts 

Finance 
Raw Material~ 
Labour 
Power 
Finance and Raw Materia1s 
Finance and Power 
Finance and Labour 
Finance, Raw Materia1s 

and Power . 
Finance, Raw Materials 

and Labour 
Raw Materia1s and Power 
Raw Materia1s and Labour 
Raw Materia1s, Labour and Power 
Power and Labour 
Finance, Raw Materia1s, Labour 

and Power 
No Impediments 
Not Availab1e 

Total 

Total Raw Materia1s 

Total Finance 

14 
27 
1 
5 

45 
. 5 

2 

16 

13 
9 
4 

10 
2 

19 
18 
5 

195 

150 

114 

7.18 
13.85 
0.51 
2.56 

. 23.08 
2.56 
1.03 

8.21 

6.67 
4.62 
2.05 
5.13 
1.02 

9.74 
9.23 
2.56 

76.92 

58.46 

Source: S.K. Basu, A. Ghosh, an~ S. Ray, Problems and Possibilities of 
Anci11ary Industries in' a Deve10ping Economy. World Press, 
Calcutta, 1965, Table 9.11, p. 122. , 
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Plan50 public sector outlay on village and small-scale industries 

(covering the categories in Table 1), the basis on whic,h these funds 

35 

are allocated requires sorne predetermined aim and a clear analysis of the 

problem. 

• 
The need to set priorities is provided by the method of the Indian 

planning procedures. The plan is only a broad policy framework. Once 

the total allocation of funds has been decided upon there is the need td 

sub-divide these into the various sectors to achieve the pol~cy objectives. 

In providing a rationale for key sector identification we shall focus on 

the following aspects: 

(i) employment 'generation 

---~1ii) examination of sources of finance for small industry 

2.2. l 

(i~i) basis for reservation of items for production in the small-scale 

sector. 

Employment Generation 

"In the Sixth Plan, it is proposed that wherever 
clear alternatives for production of goods and 
services are avail~ble, labour intensive techniques~ 
and prdcesses must be preferred provided that 
productivity is not unduly affected .... The 
employment impact of various programmes would be 
carefully considered and other things being equal, 
programmesjprojects with higher employment potential 
would be given preference."51 

So one does not need to look far for a rationale on grounds of 

50Sixth Plan, op. cit., p. 190. This is 11.86% of the total public 
sector plan outlay for industry and mlnerals. The allocation for small
scale industries and industrial estates only is Rs. 616 crores. 

51Sixth Plan, op. cit., p~ 207. 

------
-..-_-----------~---------"----- --~--
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employment promotion. While the Plan states the need to promote labour 

intensive techniques, it does not provide either a criterion for determining 

which techniques or the industriesjprojects to be promoted. Nevertheless, 

the concept of identifying sectors ;s prevalent through the Plan's ' 

. thinking. Indeed in terms of employment generat;on the Plan recognises 

that encouragement would have ta be given to village, cottage and small 

industries. It alsa envisages the need to promote exports of this sector 

and to this end it recognises the need to import technology for export 

. t d d k . dt' 52 orlen e an ey ln us rles. 

If we are somehow able te rank industries in a logical manner then it 

weuld be possible bath ta promete productive employment and to direct 

private funds via tax incentives ta those industries which are capable of 

generating employment. The industries must in the long run be profitable 

and self-sustaining for it is impossible for the government ta finance 

them on a continuous basis.\ But the government can in certain cases assist 

these key industries on a selective basis where the social benefits are 

larger. 

2.2.2 Financing of the Small Industries 
( 

Lack of adequate finance ha~ always been a major problem for these 
, 

industries. Theugh this problem is interlinked with that of quality, 

marketability and supply constraints, credit availability can be the single 

most important bottleneck to 'their development. Small industries do not 

have easy access to the capi ta 1 markets because they are mostly organi.sed on , . 
a proprietary or partnership basis and are of small size. Institutional 

• 

52 Ibid ., p. 261. 
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sources of finance are also often denied to them to a ltrge extent 

because of the small surpluses they generate being incapable of meeting 

the repayment of loans. Even though the government has a large public 

sector outlay for this sector, the sector has relied large1y on private 

sources of finance as indicated by Table 4. 

Table 4 

APrrOXimate Share of Various Sources in the 
inancing of Small Industries in Ind;a 

Source Percent in 1957 Percent in 

Internal funds 88.0 81.0 
Private non-banking 3.6 6.6 
Banking sources --

including state banks 7.3 6.5 
Government sources --

inc1uding state banks 1.1 5.9 -
100.0 100.0 

1961 

37 

Source: R.W. Davenport, Fi"anc;ng of tne Sma11 Manufacturer in Developing 
Countries, McGraw-Hi l1,. New York, 1967 , p. 21. 

The moneylenders have been a major private source. They often tend 

to charge exhorbitant rates of interest. In Surat they were reported to 

charge 6 percént and in Madras 6 te 24 percent ln the late 1950 1 s. 53 

These rates do not seem high but there is a danger of harsher terms if 

dependency on moneylenders i5 complete. A more recent study ef 199 samp1e 

units in Kerala indicated a slight shift towards institutional borrowings. 

That pattern is shewn_by Table 5 below. In using the figures for Kerala 

53Quoted in R.W. Davenport, Financing of the Small Manufacturer in 
Developing Countries, McGraw Hill, New York, 1967, p. 24. 

1 

h' 



1 

( 

Table 5 

Pattern of Financing of Sma11-Sca1e Industries 
in Keral,a - 1970 

Institutiona1 Borrowings 

A1~ government agencies 
Conrnerci al banks ' 
Cooperatives 

Total 

Non-Institutional Borrowings 

Indigenous banks 
A11 other 
Sundry credi tors 

Total 

Percent of Total Borrow;ngs 

11.0 
27.0 
.J..& 
38.6 

4.3 
29. 1 
28.0 

61.4 

38 

Source: Adapted from M.A. Oonrnen, "The pattern of financing of small
sca 1 e i ndu?tri es in Kerala t" Journal of the Indi an Insti tute of 

4> Bankers, Vol. 43, Ju1y-September 1972, Table II, p. 331. 

it must be noted that, historical1y, the contribution of banks there has 

b~en significant. TMs may not be true across other states. 54 What is 

important, though t i s the growi ng abi 1 ity of. the government ,to i nfl uence 

the funding of the sector and thus be able to influence the overall 

expendi ture in thi s sector. 
Il, 

Reliance on moneylenders and indigenous bankers (those whp accept 

deposits and engage in a variety of banking activities but are not 

classified or registered as banks) has been an important feature of smal1 

industry especially in the rural areas. The attractiveness of moneylenders 

54There is a recent extensive survey of the financing of this sector 
conducted by the Reserve Bank of India., The survey was examined but 11 
available in India for 1imited circulation only. ~ 

1 
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lies in the fact that they give prompt, flexible and informal service • .. 
As a consequence of the parties being acquaintances or being introduced by 

~ known intermediary, the collateral is often left in the borrowerls 

possession. The other advantage arises from the sheer misallocation and 

non-availability of institutional sources of finance. The nationalisation 

of banks was expected t~ lead ,to greater funding of small ind~stries.55 
But experience seems to suggest that banks take a number of months ta 

, ' 

process loans, and there is the persistent handicap of the need for 

influence in order to obtain bank laans. 

The distribution of institutional sources of finance has also tended 
, \ 

to be unguided. Perhaps the closest one can get in assessing the 

dis,tribution of funds on an all India basis is that suggested by the 

National Sample Survey 1968-69~6 and is noted in Table 6 belaw. 

Table .6 

Percentage- Distribution of Total Outstandin1 Loans in Rural and Urban 
\ Areas by Sources of Loan 968-69 

Rural Urban -
Government 14.69 43.63 
Banks 5.42 9.55 
Private 42.63 28.97 
Co-operative Sacieties ,5.71 3.50 
Others 31.55 14.35 

100.00 100.00 

' . 
.i 
;.'i 
~~ 
j 

~1 
Source: Government of India, Tables with Notes on Sma11-Scale Manufacture ~ 

in Rural and Urban Areas, National Sample Survey, 23rd Round" 
July 196B-June 1969, No. 205, 1975, pp. 33 and 57. 

55M•C• Shetty, IIPreparation for Financing Small Industry,1I Economie 
and Palitical Weekly, Vol. ~3, December 13, 1969, pp. 1921-1925. 

56Gavernment of In~a, National Sample Survey Organizatian ~continued ••• ) 
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As the table indicates, the pattern of funding between rural and 

urban districts is remarkablyodifferent, with the former continui~g to 

rely much more on'private sources. In 1968-69 the, rural sector tapped 

private sources for 43 percent of its funds, as compared with 29 percent 

for the urban areas. The total number of enterprises invo1ved, however, 

was 65 million in rural districts and 20 million in urban areas; hence 
Il 

when considering any shift in the pattern of financing, the rural sector 

has an immense influence on the all India Picture. 57 

~mong the institutional sources of finance have been the follow'ing: 

(i) low-interest term firyanCing under the State-Aid-to-Industries 

Act; 

(ii) State Finance Corporations; 

(iii) commercial banks 

Low-interest finance under the State-Aid-to-Industries Act originated 

in 1922 in Madras state and was a consequence of the recommendation 

of the Industria1 Comrniss~on of 1916. During the planning period, this 

. acquired greater significance and was the main channel for government 

assistance. This aid, however, was not reserved specifica11y for smal1 

.units, so there was an e1ement of competition with large units. As.a 

resu1t, screening of applications poses a problem, particular1y because 

sma11 units do not keep proper accounts or often come with poorly formu1ated 

56( ... continued) Sorne Resu1ts on Small Scale Manufacture in Rural and 
Urban Areas, No. 2Q5, 1975 and rab 1 es wi th Notes on Sma" Sca 1 e ~1anufacture 
in ~ural and Urban Areas, No. 218, 1976. The National Samp1e Survey, 
23rd Round, July 1968-June 1969. 

57For another view'on the distribution of bank credit see G.A. Pâi, 
"Regiona1 Distribution of Bank Credit,'l Economie and Politica1 Week1y. 
Vol. 4, October la, 1970, pp. 1691-1699 • 
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ideas for their investmènt projects. 

Since screening is often done by local officers, there is roèm for 

both the use of influence and bribes. The basis of the loan is then 

seldom a detailed knowledge of the financial conditions or viability of 

the project. Viability studies are rarely conducted, so evaluation of 

41 

the collateral is the main consideration. No detailed field studies have 

been done recently but MCCrory58 reports on the prob lem of one sma 11 

industrialist with access to a loan. He was approached by both an elected 

representative and a loan official offering to arrange the loan. The 

'~~ elected representative offered help on the condition that he got a 10 

• 

percent commission and the official 's condition was that the borrower 

made his relative a partner. Such instances are all too common in India 

and could be an important 'leakage' in industria1 financing, though there is 

no estimate of its size. 

The trend in the loans maJ: under This Act (Table 7) shows a decline 

in its significance towards the mid-1970's when they seemed to be replaced 

by the State Finance Corporations. 

The State Finance Corporations were established shortly after 

independence and teck over the administering of loans by the State-Aid-to

Industries Act in most states. The extent of lendi.ng by these corporations 

ta small industries and the incideneeo-of default (ta gauge the success of 

this source of finance) is shown in Tables 8, and 9. 

There are no readily available figures on what proportion of lending 

by the SFC's was ta small-sca1e units but in 1971-72 about 95 percent 

58Quoted in R.W. Davenport. op. cit., p. 28. 
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Year 

1956-57 
1960-61 
1965-66 
1966-67 
1967-68 
1968-69 

Source: 

1 

! Table 7 
1 

Loans br State Governments to-Small-$cale Industries 
State-Aid-ta-Industries Act .. 

Amount Amount 
tRs. crores) ~ (Rs. crores) , 

1.89 1969-70 3.48 
3.04 1970-71 7.09 
3.71 1971-72 8.60 
3.43 1972-73 3.63 
3.06 1973-74 2.81 
3.22 1974-75 1.81 
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Government of India. Deve10pment Commissioner. Sma11-Sca1e 
Industries, Government of India. Handbook of Statistics 1977. p. 155. 

Table 8 

Loans Oisbursed by State Finaoc:ia1 Corporations ta Small-$ca1e Units 

As At 

30 June 1976 
30 Sept. 1976 
31; Dec. 1976. 
31 Mar. 1977 

No. of Uni ts 

28.833 
29.357 
31,356 
32.738 

Amount Disbursed 
(Rs.1akhs) 

28.305.66 
29,079.58 
31.416.42 
33.305.35 

Source: Government of India. Oeve1opment COlJlllissioner, Sma11-Sca1e 
Industries, Handbook of Statistics 1977, Table 5.8.2, pp. 156-157 .• 
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Tabl e 9 

Credit Guarantee Schemes for Small-Scale Industries 

(1) -..-- (2) (3) (4) (5) 
Claims Paid 

Advances on Accaunt of 
Guarantees 'Under Invocation of Col. 3 as Col. 4 as 

As at Outstanding Defau1 t Guarantee Percentage Percentage 
end of (Amount) (Amount) (Cumulative) of Col. 3 of Col. 4 

1965-66 4970 18 9 '0.4 0.2 
1966-67 6306 30 10 0.5 0.2 
1967-68 11107 36 11 0.3 O. 1 
1968-69 20905 79 15 0.4 O. 1 
1969-70 61871 123 20 0.2 0.03 
1970-71 74684 589 25 • 0.8 0.03 
1971-72 86387 1352 36 1.6 0.04 
1972-73 103632 1905 60 1.8 0.06 

Source: R.B.!. BulleJin, quoted in D.G. Borkar, "Some Aspects of Lending 
to Small-Scale Industries,lI The Journal of the Indian Institute of 
Bankers, Volf 44, April-June 1973, p. 142. 

of the uni ts fi nanced by them and about 80 percent of the am9unt sancti oned 

was to sma11 industries. 59 Since default on loans is often considered a 

major factor in the problem of financing such units, it is necessary ta 

cons; der the extent ta whi ch loans so fa r granted have retl ted ; n 

defau1ts by such units. 

Claims. paid under guarantee clauses have slowly crept up but the 

~ercentage of claims ta advanced is on average araund 1 percent for the 

peri ad. It i s often contended that the aim of 1endi ng money wou1 d be ta 

ensure that bad debts are kept to a minimum and that the barrower is able 

ta service the interest and capital on time. The overall record on this 

seems respectable, and we need, therefore, ask the question of not on1y 

590. G• Barkar, IISome Aspects of Lending ta Sma1'-Sca1e Industries," 
The Journal of the India" Institute of Bankers, Vol. 44, April-June 1973, 
p. 141. 
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whether the loans to the sma 11 indus tri es can be r~a id but al so whether . 
they are being channelled in the right direction. 

One of the major expectations. following the nationalisation of 

banks. was that they would be ~sed as instruments of government policy 

in combatting unemployment. Small industries and agriculture had been 

neg1ected by commercial banks in their pursuit of less risky large-scale 

enterprises. The failure of the post-nationalisation period to have had 

sufficient impact on the small sector prompted the governrnent to 
.. 

emphasize a new industrial pQlicy resolution in December 1977. 60 This 

reso1ution again called for the dispersion of small industrial units and 

the reservation of items for exclusive production in the small sector. 

While the resolution was useful in reiterating government support. 

it again lacked any thrust. A working group set up in 1978 was more 

forthright in its recommendations on channelling credit. Tt made two 

points. viz. that banks should concentrate on the implementation of 

self-employment schemes in areas for which development plans are feady 

and that district credit plans should be elaborated to indicate the link 

between employment and development schemes. 61 By encouraging units which 

are employment-oriented, banks can be expected to fulfill the objectives 

set out for them by the governments. Again, however, the question of how 

banks are expected to know which units are likely to generate employment 

in comparison to others competing for loans is left unanswered. 

60Government of India, Development Commissioner, Small-Scale Industries, 
Report 1978-79, Sma11 Industries Development Organization. -~~ 

61 M. Ramaswamy. "Social Responsibilities of Banks," The Journal of 
the Indian Institute of Bankers, Vol. 50, April-June 1979, pp. 89-96. 
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'\ To provide the infrastructure for the provision of loan facilities 

êhe industrial policy of 1977 ,set up two specific measures. Firstly, 

the creation of District Industries Centres (DIC's). The DIC's were 

45· 

supposed ta replace the proliferous schemes, agencies and organisations 

which tended to confuse rather than assist. The DIC's would deal with all 

aspects of sma1l industries -- econo~ic investigations of the district's 

raw material and other résources, supply of macbinery and equipment, 

provision of raw materia1, arrangement for credit faci1ities, effective 

set-up of marketing, a cell for quality control, and research and 

deve l opment. 

Second1y, the Industria1 Deve10pment Bank of India was to set up a 

separate wing for dealing exclusive1y with sma11 industries and shou1d 

earmark a certain proportion of loans for them. 

By March 1980, 382 DI'C~s were sanctioned. the Sixth Plan 

notes that the DIC's have not made a very significant impact, particularly 

in the traditional industries sector. 62 Therefore, there is a search for 

alternative institutiona1 structures. 

In summary, our review of the financing of small-scale industries 

suggests that the'ro1e of government financing ;s gradua1ly increasing and 

the government has an abi l i ty to i nf1 uence the purpose to whi ch i ts loans 

are put. At the same ti me there has been the l ack of a coherent 

policy to channel the funds into specific sectors 1argely because of a 

lack of understanding of the economic structure of the small sector. 

While the aim of policy has always been to promote employment, it has 

62Sixth Plan, op. cit., p. 191. 
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lacked any machinery for either identifying employment opportunities 

or a framework in whi ch to assess the al ternati ves. 

2.2.3 Reservation of Items for Small Industries 

Indian policy on the promotion of specifie small-scale industries 

46 

has been i neorporated in the phrase " •.. whatever can be 50 produced wi 11 

be produced .... Il As a result, the ai m has been to set up a lis t of items 

whieh can be produeed by the small industries and regard this as an 

effici ent means of promoting these i ndustri es. Government purehases for / 

stores wi 11 then be made exel usively from these industri es whenever 

possible. 

The bas;s for reservation of items and stores purchasing policy have 

therefore also been ad hoc. No consideration ;s neeessarily given to 

whether there woul d be economi es of sca lei n the producti on of certai n 

goods. There;s scope for inefficient production and for blatant and 

unjustifiable protection. The Sixth Plan recognises the limitations in 

this area and hence states: "''''' 

"For want of adequate follow up and posi tive support, 
the policy of support has been negative in character. 
No worthwhile attempt has been made to forecast demand 
for the reserved items and ensure that adequate 
capacity created to meet the likely demand and/or 
prevent supp ly demand imba lances. 1163 

The plan goes on to aeeept that this ~olicy may have had no effect 

on the growth rate of reserved items. In addition, there is an implicit 

recognition ta identify products for promotion. It states: 

" ... Endeavour wou1d be to pursue a poli cy of 
positive support in respect of those items which 

\ 

63 Ibid • t p. 195. 
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offer maximum growth and emp 1 oyment potenti al. "64 

47 

At present there are 834 items reserved for exclusive production in 

the small-sector and an equally large numQer of items for exclusive 

purchase from this sector. Sa a key sector analysis is 'in that sense 

being rec,ognised but without any rational base • 

• 

, . 
6,4 Ibi d. 1 p. 195. 
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CHAPTER 1 II 

EMPIRICAL INVESTIGATIO~S 1 

3.1 Definition of a Key Sector 

, 
The concept of key sectors has penneated the li terature l argely out 

of the realisation that in an economy with scarce capital resources some 

attempt mus t be made to concentrate those resources in sectors where 

their impact will be most 'beneficial'. What is regarded as 'benefic~al' 

i s a centre of controversy and hence has l ed to cons i derab le debate on 

issues such as the employment output trade off and choice of technology. 

The question has always been how to detennine the optimum allocation of 

resources when the maximi sati on of a number of objecti ves -- growth. 

employment, output -- are involved. 

In the end, i t may well boil down to the promoti on of the objective 

funct;on of the planner, and this may be dictated by political factors. 

There, nevertheless, exists a need to identify the key sectors, since the 

large and increasing unemployment in the Indian economy brings to the 

forefront the exam; na ti on of the emp 1 oyment potenti al of producti on both 

within the existing techniques of production and the existing structure 

of industry. This is required within the overall context of the industrial 

secter, but also at a disaggregated level with the small industries- if 

these industries are to be the focus of specifie government assistance. 

- JI' 
----------------------~------------------------------------ #-1 



t 

.. 

( 

49 

Besides all the rationales already disc~ssed, another rationale in a 

dynamic setting is the concept of 'linkage' as formulated by Hirschman. 

This views development not as a process of balanced growth where every 
~ 

activity expands in 1ine with every other but ratner as a process where 

expandi n9 one acti vi ty wi 11 i nduce progress ; n every other acti vi ty. 

Development is not v;ewed as a series of alternatives. Instead, public 

investment should be in "efficient sequences that tend to maximise 'indl:;lced' 

1 nvestment ded si ons. ,,65 

To this end it may be considered necessary to classify industries 

and projects in accordance with whatever criteria the p1anner considers 

important. It is obvious that there cannot be one unique criterion which 

is all encompassing. Various benchmarks will need to be used and attempt 

will have to be made to see if they provide non-conflicting results. 

Two basic techniques can be outlined for identifying key sectors. 

Firstly, one could rely on input-output analysis based on the Leontief 

open static model (the cornponents of final demand are exogenous to the 

basic inter-industry matrix, and analysis can be done only on the assumption 

of the constancy of the technical co-efficients) to examine the direct 

and indirect demands of one sector in relation to its interdependence 

with other sectors and thus arrive at a criterian for identifying key 

sectors in the economy. Wi thi n th; s framework, two alternati ve methods 

are ayailable66 viz. 

65A.O. Hirschman, The Strategy of Economie Development, Yale 
University Press, New Haven, 19M, p. 98. 

66As used by B.R. Hazari, "Empirieal Identification of Key Sectors 
in the Indian Economy," The Review of Economics and Statistics, Vo1. 52, 
August 1970, pp. 301-305. An alternative technique woula 6e that used by 
Chenery-Watanabe in H.B. Cheneryand P.G. Clark, Inter Industry Economics 

. (ehapter 8), John Wi 1 ey and Son~, New York, 1964. 
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, 67 
(i) defining key sectors in> the technological manner of Rasmussen 

!lnd Hi rschman68 

(ii) assigning weights to each sector in accordance with the preference 

functi on of the pl anner. 

In thè latter method .. the wei ghts uséd can be centra 11y determi ned by the 

decision makers or be based on the final demand of a particular sector in 

relation to total final demand as utilised by Hazari. 69 

In the ,absence of detailed final demand for the small sector (thi$' 

15 virtually impossible as any survey wauld be unable ta distinguish 

whether the demand was for a good produced in the sma 11 sector or 

otherwi se), one has ta confi ne onese 1 f to the former method. Whi 1 e the 

adoption of weights may be more realistic, in practice, it would by 

nature be arbitrary. On the other hand, definition in a technological 

manner alone means that each sector occupies equal weight. Instead, we 

shall use labour coefficients to identify those sectors which are 

potentially capa6le of generating greater employment. 

In our input-output framework, we define key sectors as those which 

have a high backward and forward linkage. When considered along with . 
'labour co-efficients, the ranking of the sectors is in relation to the 

highest employment creation per rupee of final demand, or the one which 

has the highest total employment using the sectoral wage rates. 

The second techni que used in the 1 iterature has been that based on 

67p. N. Rasmussen, Studies in Intersectoral Relations, . North Holland 
Pub lis hi n9 Company, Amsterdam, 1956. 

68Hirschman, The Strategy of Economie Development, 1958. 

6gB•R. Hazari, op. cit., p. 301 •. 

• 
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broad econoJTlic aggregates. Here the inter-re1ationships such as 

employment generated within the industry or activity, export orientation, 

labour intensity and import reliance of the sectors have been used as 

guiding principles. It would be virtually impossible to find that all 

or even sorne of the sectors on the basis of the above qualifications 

wou1d be pointing in the same direction. However, a key sector in this 

sense wou1d be one which provides a high level of employment in absolu-te 

terms 1 is 1 abour i ntensîve. (however defi ned -- and there i s no agreement 

'" on this concept), export orien~d has low reliance on imports for its 

production. Our techniques will focùs"~easures of labour inten~ity 

and elasticity of substitution between capi~~nd labour. 

It is certainly not imperative that both these tec iques should 

give identica1 resu~ts. Nevertheless, the adoption of both te niques 

provides a basis for comparison and assessment of their relative merl 

(though not the results) and at the same time provides sorne guidelines 

for policy. The lack of homogenepus data for both techniques makes' 

comparabil i ty ditfi cult. The prob 1 em of homogeneity 1 i es in the fact that 

the data used for the 'input-output',analysis and the sectors detailed 

there may not correspond wi th those in the census and sampl,e surveys usèd 

for 'br.oad aggregates analysis ' . Suëh problems have always plagued 

economi cana lysi sin Indi a, and researchers have tended to shy away from 

'the use of whatever data are available. In our ana1ysis, this limitation 

of data is recognized; hence the conclusions for each technique will be 

with in i ts own frame of reference. 

3.2 The Input-Output Framework 

The use of the framework for identifying key sectors 

I------------------------------------------------------------~------------~---·_-
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relies on the recognition of the interdependence among industries. This 

fralework focuses on the demand that a particular sector imposes on the 

goo s from ;ts input supplying s:ctors. In the case of emeJ.oyment. for 

exa ple, there is a twofold effect: the direct emp10yment generated as 

a result of the i ncrease in one unit of demand for the i th sector; 

second1y, the incli rect employment generated by the i th sector as a resu1t 

of i ts demand for goods from i ts input supp1yi ng sectors. 70 The 

'mplication;s that to maximise emp10yment through the choice of products 

mix the planner shou1d attribute as high an importance as feasib1e to 

sectors wi th hiqher emp10yment creation per rupee of fi na 1 demand. 

In that respect. one makes no apo10gy for concentrating on employment 

alorie as a criterion given the current disillusionment 'with questions 

of emp1oyment-output trade-offs and the i ncreas i ng focu$ on redistri bution 

with growth, basic n,eeds and the alleviation nf unemployment as prime 

movers for development. 

In addition to the emp.loyment factor, it may a1so be desired to 

learn the relationship between final demand and the structure of total 

output. Given the set of assumptions, the input-output framework would 

a1so assist in giving the pattern of f1 ows of i nter- i ndustry transacti ons 
m 

that for the i th 

the 

and b.. ; s the v 
- lJ 

industry X. - F. t .l:biJ,XJ'; where Xi is the value of 
1 1 J =1 ' 

the i th secto.r; Fi i s the f: na 1 demand of that sector 

e of the purchase by the j th sector of the output of 

70The idea of the employment multiplier is attributed to R.F. Kahn 
though is much older and is implicit in Walras' equilibrium analysis and 
Quesnay's tableau. Khan identified the distinction between inter industry 
and emp10yment effects. R. F. Kahn, "The Relati on between Home Investment 
and Unemp10yment, Economic Journal. Vol. 41, June 1931. pp. 173-198. 
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the i th sector per ru pee of total output of the j th sector. 71 Thus, thi s . 

sort of formulation could be used ta identHy sectors by output levels. 

Developing this concept, one could identify key sectors as Rasmussen 

has suggested, and as implicit in Hirschman's thesis of the importance 

of the backward and forward linkages.?2 Rasmussen's fonnulation is purely 

technological. The level of final demand is not important as it provides 

a technological relationship per unit of final demand. 'Backward linkage', 

therefore J would be the demand that an industry generates for its input 

supplying industries as a result of a unit increase in final demand for 

i ts products, and 'forward 1 i nkage' i s the demand for output that i t 

generates for its customer industry as a result of a unit increase in its 

demand. Industries can the" be ranked in terms of the demand that they 

create for other industry products and also generate themselves. 

Focus on demand al one does not gi ve an i dea of the employment 

creating poteRtial. But it is obvious that the total employment impact 
-

as a result of the expansion in the i th industry's output will be higher 

the 1 ess dependent an economy i s on imports and the grea ter the rel i ance 

on domesti ca lly produced goods. 

To obtain a more comprehensive picture, however J account would need 

ta be taken of the consumption generated as a result of increased 

7l J • KrishnamurtYJ "Indirect Employment, Effects of Investment," in 
A.S. Shana (ed.), Technology and Employment in Industry, International 
Labour Office, Geneva, 1975, p. 63. 

72An attempt to test the Hirschman hypothesis i.e. whether countries 
that favoured hi gh li nkage 'sectors had a better record of growth than 
countries that did not has been made by P.A. Yotopou1os and J.S. Nugent. 
"~alanced Growth Version of the Linkage Hypothesis: A Test,lI Quarterly 
Journa 1 of Economi cs, Vol. 87, May 1973. For a subsequent deba te on the; r 
procedure see the same journa 1. 1976, pp. 308-343. 
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employment within the sector. The consumption pattern will depend on 

, whether the industries are largely urban or rural, the extent of 
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employment of wage labour and household labour and the relative consumption 

propensities of each. Savings of the sector are then of only incidental 

importance, since in this case we would be interested in employm~nt and 

demand"rather than reinvestment and growth. A more comprehensive picture 

requires adynamie framework and would mean the abandonment of 'the static 

, input-output framework while at the, same time losing the ri garous 

mathematical analysis. 

3.2.1> The MèthodolOgy 

The input-output framework provides a basis for key-sèctor identification 

in the manner noted above. In this section we shall outline the' basic, 

mathemati cs behi nd thi s framework and show how Rasmussen has adopted thi s 

in arder ta give sorne indicators ~f key sectors. 

" The simple Leontief system is described by a set of simultaneous 
, Q, 

linear equations as: 
m 

where 

Xl' = i:x., + Fi 
j=l'J 

(i 1.2 •... m) 

Xi = gross o~tPut of the i th industry 

X;j = output of the i th industry as input. in the jth industry 

Fi = output of the i th indus try ava il ab) e for outs ide consumpti on or 

fi na l demand 

In tabular form this means the following set of equations: 

• 
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Industries to (j's) 1 2 3 ••• m F Total 
from (i 's) gross 

~ output 

Xll + x12 + x13 

2 x21 + x22 + x23 

3 x31 + x32 + x
33 

• 

, 
xml + ~2 + xm3 m x + F = Xm rnn m 

,: 

Row-wise addition of a11 the inter-industry demands (x .. '~ and the final 
lJ 

demand Fi gives the corresponding gross output Xi' Co1umn-wise, we obtain . 

the input structure of each of the industries. For examp1e, in fndustry 2, 

x12 amount of product 1, x22 amount of product 2 and so on, wi11~be used 

to produce X2 amount of output. " 

By dividing the column entries of a particular industry by the gross 

ootput fi gure of the correspondi ng ï ndus try, we obtai n the i nput-coeffi ci ents 

of that industry. Considering industry 2, we obtain x12 as an' input 

coefficient of product 1 in industry 2. This coefficient is denoted as 

a12 • Simi1arly for all the other industries. We wou1d then obtain a matrix 

of a11 input coefficients as follows: 

A = 

--~~---~---~ --

a 
lm Î 

, 
.' 
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For the purpose of our ana1ysis we wou1d interpret this as follows: 

J' 

AX + F = X 

hence (I-A)X = F .. 
• where 

A = matrix of the input coefficients 

, ,D X = vector of gross output 

F = vector of final demand 

therefore 

X = (I_A)-l F 

The (I_A)-l matrix ;s the Leontief inverse. If we have the matrix 

of the input coefficients A we can obtain this inverse. 

3.2.2 Oemand Linkage - Method l 

56 

To use th i r concept for i denti fyi ng key sector~ we turn 'to Rasmussen '.$ 

analYSis. 73 If we regard the elements of the (I-A) 1 matrix as being 

equal to Z then, following Ra~mussen, the model shows us that the o~tput -

from ; ndus,try ; must be i ncreased by Zi j units if the fi na l demand for 

the produtts of industry j is ta be increased by one unit. 

The sum of the column e1ements of the matrix (I_A)~l = Z ar~ therefore 

m 
L Z .. = Z 

i=l lJ j 

which is interpreted as 
( . 

73 P.N. Rasmussen, op. cit., Chapter 8 • . 

'-
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Il the tata ~ ; ncrea,se in output from the who 1 e system 
~of industries needed ta cope with an increase in the 
~ final demand for the products of industry j by one 

unit. 1174 

Similar1y the sum of the row elements would be' 

m 
L Z •. = Zi 

oj=l lJ 

and is interpreted as 

Il the i ncrease in output ; n indus try no i needed ta 
cape with a unit increase in the final demand for 
th"e product of each industry. "75 

Therefare if we average we obtain 

1 rnZj (j:1,2 •••. m) 

57 

and this is an estimate of the direct and indirect increase in output to 
o 

be supp1ied by an industry chosen at randam if'final demand for the product 

of industry j increases by one unit. 
p 

Simi1ar1y 1 Z.~ (i : 1. 2, ... m) is an estimate of the increase in 
rn 1 

output ta be supplied by industry i if final dernqnd far the praduct of an 
t • l, 

'" industry chosen at random is increased by one unit. 

To make comparisons across industries. Rasmussen norma1izes these to 

obtain what he calls the indi ces of the 

1 rJ l rn rn 
Z. = 12 L: L Z •. = 12 r iii2 . 1 i=l lJ m j=l J m 

J= 

and the powers of dispersion are: 

74 Ibid ., p. 133. 

7 5 l b id., p. 1 33. 

rn 
r 

i-1 

powers of dispersion. 
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1 Z 

u. = m ~ (j : l • 2, ••• m) - Backward linkage 
J k r Zj m .-1 J-

z. 
Ui = m l (i : 1 , 2, ••• m) - Forward Linkage 

.k f Zi m i =1 

The significance of these indices lies in the values of the U. and U .. 
c J' 

For example, if Uj > l, then according to the function Zj it would mean 

that for an industry thosen at random that, industry will need a comparatively 

large proportionate increase to cope with a unit increase in the final 

demand for the products of industry j. 

This is to say, industry j draws heavily on the system of industries 

(backward linkage), and vice-versa for Uj < 1. Stated in another way, 

this is the extent of expansion caused in all other industries." 

Simi larly, 

this i th industry. 

U. > 1 means that other industries draw heavi1y on 
l 

In other words industry i will have to increase its 

output more than other industries for a unit increase in demand for the 

other industry chosen at random. This would then approximate Hirschman's 

forward 1 inkage. 

Consequently, an industry which has both a high backward and forward 

linkage ~j > land U; > 1) would be classified as a key sector. Those 

with only Uj > l or Ui > 1 would also be of interest fn studying the 

structure. 

The powers of dispersion suffer from the problem of averaging and 

bias towards end values. Rasmussen therefore'derives the 'coefficient of 

variation' as follows: 
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V. ;: 

- J 

v. -1 

1 1- l ~ 
m.".1 i =1 {ZiJ - m ;-1 

m 
1 r Z .. m i-1 lJ 

1 ~ (Z .. - 1 ~ m:r j-l lJ m j-1 
- m 

l ~ z .. 
in j=l lJ 

Z. h2 
lJ 

2 Z •• ) 
lJ 
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. . 
(j = '. 2 •••• m) 

(i·l,2 •••• m) 

These show the extent to which an industry draws evenly on the system 

of industries or crea tes output for other industries'in response to 
-

increases in their demande Consequently, for a mor~ thorough analysis. a 

key sector would be one which not only has ~j and Si greater than 1 but 

also has low coefficients of variation. 

3.2.3 Employment Linkage - Method 2 

In addition to the demand-linkage basis of classi,fication, we shall 

use the emplo~ent-creation criterion for ranking industries within the 

input-output framework. In this respect, we sha11 identify key sectors 

by their direct and indirect employment creating potentia1. Ta rank 

industries by their total employment potential, we need both a ful1y 

articulated matrix and labour co-efficients. To obtain this, we assume 

zero final demand for all industries other than the chas en one, for which 

we assume final demand. Then, ir li is the direct labour co-efficient. 

(li - Wi where Wi is the wages of the ;th sector 

Xi and Xi the gross output) 

we can express the functian as 

----------____ ~t __________ ~----------________ ----__ ------------------~,~ 
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rupe~ e,a" rupees worth of labour would be required directly and L 1i al1 , 
;-2 

rupees worth wou1d be required indirect1y. If Wi is the wage rate of the 

i th sector, the direct anp indirect employment created w~uld be 

~ 1.a. 
t.. 1 1 

1=1 -w:-
1 

wou1d be 

out of which 11 al' wou1d be direct employment 
w1 

indirect employment created. 76 

and ~ ~ 
i-2 w - 1 

Before proceeding with our analysis of the above two methodologies 

for sma11 industry, we need to outline the nature of our data and the 

manner in which they have been adapted for our purposes. 

3.3 Data Base 

To conduct our application of the above models, we have used the 

input co-efficients the a .. IS defined ear1ier -- as produced for the 
lJ 

small-sca1e sector for 1959 by P. Venkatramaiah. 77 The table provided by 

him is representative of Maharashtra only, but insofar as the structure , 

of the industries here may be regarded as typical we may get sorne guidance 

76J . Krishnamurty, op. cit., p. 65 and B.R. Hazari and J. I Krishnarnurty, 
"Emp1oyment Implications of Indials Industrialisation, Analysis in an 
Input-Output Framework," The Review of Economics and Statistics, Vol. 52, 
May 1970, pp. 181-186. 

~7p. Venkatramaiah, "Flow Co-efficients for the Small-Scale Sector 
Industries," in P.N. Mathur and R. Bharadwaj (ed.), Economie Analysis in 
Input-Output Framework - with Indian Empirical Explorations, Vol. I, 1967 . 

• 
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on key sectors. 
f; 

The essential consideration is that the data are for the small-scale 

sector and not for the whole economy and there is only one of its kind 

published so fa~. It is important that in such an analysis every attempt 

must be made to consider these industries 5eparately as the large-scale 

industries may bear little resemblance in ~t~ structure to the small 

industries. 78 The differences in these industries arise from the fact 

that often the number of products produced in the small industries sector 

are fewer. The products bear little resemblance. There is a different 

product mix and the quality differs. Production methods and organisation 

are very different thus affecting the input structure. Further, within 

one industry the small units may specialise in different IProducts than , 

Jarge-scale units. All these factors point to the need to use a separate 

data base from that used for large-scale industries. 

In the context of Indian data collection, there is little systematic 

collation of data -for small-scale inter-industry structures. When input-

output tables are, however, constructed they are based on returns from 

both large and smal1 industries separately. There is a strong case for 

keeping these industries separate though the amalgamation ;s brought about 

chiefly due to the difficulty of distinguishing them in final demande 

The chief consideration is, therefare, not in the fact that the 

5mall industry data now avai1able ~hou1d not be analysed due ta their 

possibly incomp1ete coverage, but rather that a greater attempt will be 

made at analysing these data and co11ecting them in usefu1 formats. 
1 

78For a discussion see P.N. Mathur'andjR. Bharadwaj. 
pp. 230-231. 

op. cit •• 
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Input-output data, by their very nature are difficu1t to co1lect 

and compile for a nation like India. where vastness· and lack of adequate 
~ 

administrative machinery, coupled with the immense costs. are prohibitive 
• 

factors. Nevertheless, a number of tables have been compiled on an 

all-India basis. The inter-industry tables prepared 50 far are listed in 

Table 10. 

Table 10 

Input-Output Tables Constructed in India 

Constructed By Number of Sectors price1 

1951-52 Indian Statistical lnstitute 36 Producer 
1953-54 Indian Statistical~Institute 36 Producer 
1959 Planning Commission 29 Producer 
1960-61 32 Producer 
1963 Gokhale Institute 84 Purchaser 
1964-65 Planning Commission *2 *2 
1968-69 Planning Commission 60 Producer 
1973-74 Planning Commission 60 Producer 

IThe data for the tables ;s genera1ly col1ected at 'purchaser prices. 
It is th en converted to 'producer' prices by taking out the trade margin, 
railway-transport margin and 'other transport l margin ·components. 

*2~ known. Used by B[}'R. Hazari. "Empirica1 Identification of Key Sectors 
in the Indian Economy," The Review of Economics and Statistics, Vol. 52, 
August 1970, p. 303. 

Source: P .. Venkatramaiah and L. Argade, "Changes in Input-Output 
Coefficients and their Impact on Production Levels,lI Arth~. 
Vijuana, Vol. 21, March 1979, p. 57. 

The process of inter-industry table preparation is clearly quite 

advanced for a developing country like India bearing in mind all the 

problems enumerated above. These tables have been used for the preparation 

of Indian Five Year Plans. However, what is essential from our point of 

---------*--- -- ---..---..-,.-- --- .... c • 

\ 
\ 

\ 



\ 

( 

~ 63 

view is, firstly, the extent to whiêh the statistical data base we use 

can be justified and, secondly, the effect of using data for 1959 to draw 

conclusions for industry in the 1980'5. 

On the first aspect. one can only examine in detail the basis for 

the 1959 table prepared by Venkatramiah. The matrix presented to us is 

on the Planning Commission classification of groups. Each Planning 

Commission sector comprises of a number of subgroups. Consequently, the 

input co-efficients of the subgroups which make a Planning Commission sector 

are weighed with their outputs fo arrive at a Planning Commission sector. 

. ~ 
In the absence of output data, Venkatramiah has used employment 

figures for Maharashtra as weights to combine subgroups. This biases our 

results to Maharashtra's industry structure and so~we need to assume tnat 

the industry structure for the state is fairly represent~tive of other 
. 

states. This may not be toç rigid an assumption, since much policy and 

research in India has, of necessity, been based on sample studies. 

The 1959 table prepared by Venkatramaiah is for a 106 x 65 industry . 

matrix -- 106 producing sectors and 65 manufacturing sectors. This 

presen~s the fami1iar prob1em of a rectangular matrix. The literature 

has extensively discussed two aspects rel~vant to our analysis, viz., the 

prob1em of aggregation of products and industries and, second1y, the 

aggregation of the inverse of the input co-efficient matrix. Aggregation 

of products and industries has posed a prob1em in the construction of the 

tables because of the observation that different degrees of aggregation 

give different results. As noted by Morgenstern. "As there are, as would 

normally be the case, many dozens of rows and sorne are combined and others 

are not, or sorne can be combined in equal1y plausible (or imp1ausible) 

. = 
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ways. there is alwaysa different influence upon the activities that 

were left undisturbed. 1t79 This is really a fundamental probl~m in input-
1 

output analysis; and since the data presented to us have alre~dy been 

aggregated. we have not attempted any further aggregation. Instead, the 

interesting feature of the table is the number of empty rows and columns. 

This indicates the lack of interdependence of ~e sectors. 

In view of these problems, and of the need for a square matrix for 

obtaining the inverse. we have: ,. 

(i) selected those industries for which there are inp~t industries 

(ii) selected those industries which, though not a manufacturing 

unit, are major consumers of sma11 industry output. 

Sy rationalizi~g the data in the above manner, we·have obtained a 

27 x 27 matrix for inversion (Appendix B provides the inverse ~- the 

sector names are as for Table 11). One major sector which had to be 

omitted was the chemi ca 1 indus tri es 'sector because of 1 ack of suffi ci ent 

informa ti on. 

The second aspect concerns the rationale for using 1959 data to 

arrive at present day results. The question here is the possible change 

~n the structure of industries and final demand. As an economy develops, 

it could be expected to incorporate various technological innovations, and 

hence the mode of production of various products is likely to alter. 

The question is whether there has been a fundamental change in the Indian 

economy. The next question is the change in the pattern of final demand. 

79ltAggregation in Input-Output Mode1." in O. Morgenstern (ed.). 
Economic Activity Analysis. J. Wiley & Sons, New York. 1954. 
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and thereby in the nature of processing of primary products and in the type 

of products themselves. 

The latter question is much easier ta answer intuitively as it is 

only' ta be expected that final demand would have altered substantia11y 

over the years. But since we are assuming increases per unit of final 

demand we shall not be plagued by this problem. The only study which has 

attempted to gauge the nature and magnitude of the two factors -

technological and demand changes -- is that by Venkatramaiah and Argade. 80 

Their study conc1udes that " ... by the 1960's the Indian economy had 

developed a sound and sophisticated industrial base," further that 

techno10gica1 changes were less important than final-demand changes. 
f 

Their analysis was conducted by way of a comparison of the input-output 

tables for different~ears. 

Given the difficulty in obtain;ng current data, even the Sixth Five 

Year Plan of India is based on the tables prepared for the year 1968-69. 

The most recent tables,' released in October 1982, are those for the 

structure in 1973-74. However, even these tables seem to acknowledge \ 

that there is little change in the structure of the Indian economy from 

the prey; ous pe~i od 1968-69. 81. 

While sorne changes wou1d no doubt have occurred, the procedures used 
/-~ 

, , 
would yie1d useful results if the data continued to be segregated ~e~en 

{ \ 

large and smal1 sector industries. 

BOp. Venkatramaiah and'L. Argade, "Changes in Input-Output Coefficients 
and the;r Impact on Production Leve1s, Artha Vijnana, Vol. 21, March 1979, 
pp. 56-65. 

81Government of ~, Central Statistica}/Organization. Input-Output. 
: Transactions Tables 1973-74, p. 16.'1 

• 
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Instead of an analysis' of different base years, we have examined the 

effect of using a key-sector analysis for large and smal1 industries 

separate1y. For this we'have calculated demand linkages on a 36 x 36 

matrix provided by Gupta,82 which has small and large industries listed 

separate1y. This matrix was first converted into a f10w co-efficient 

matrix, using the procedures a1ready outlined for obtaining the a .. 's 
1J 

and ~hen the inverse was calcu1ated (the inverse is 1isted in AppendiK C 

-- the sector names are as for Table 14). The résu1ts provide another 

basis for assessing the impact on the key sectors when considered in ... 
..... 

relation to the entiré economy. 

To obtain our labour co-efficients and wagè\rates for the emp10yment 

Hnkage, we have used census data. 83 Various sectors have been combined 

to arrive at a close approximation of the sectors in the input-output 

listing for the 27 x 27 matrix. The sectors- aggregated are listed. in 

Appendix Dt and the labour cOefficients in Appendix E. 

3~. 1 The Results - Demand Linkage 

Table 11 fndicates the backward' (Uj ) and forward (Ui ) linkages in 

t 27 smal1-scale industries-classification, with the;r corresponding 

co-e\ficients of variation. On the basis of our ana1ysis, three s~ctors 

emerge (in Table 12) as those which have both a hi~h backwar~an~ forward 

linkage and could th us be classed as key sect~r. J 
• These ,three sectors also emerge as key secto s in Hazari's ana1ysis 

82S•p• Gupta, op. cit:, Table 11.4, Inter-industry Transactions Table 
1955/56. 

,83Census-of Sma11-Sca~ê Industria1 Units, oye cit., pp. 72-86. 

, 
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t 
'Table 11 

8ackward and Forward Linkages for 
27 ~mai1-~ca'e Industries , 

u. ~ u . v. 
...J.. 1 ~ . 

1. Other iron and steel 0.6927 4.53 1.2639 2.75 >-
2. Non-ferrous metals , 3.5610 5.07 6.5253 ' 31.85 
3. Non-ferrous products 2.8198 4.08 0.7341 4.06 
4. Light ferrous products 1.0425 3.26 0.7984 3.76 
5. Special industria1 machinery 1.1034 3. 17 0.5731 5.20 
6. Other e1ectrica1 equipment 0.8467 3.63 0.5731 5.20 
7. Automobile equipm~nt 0.8082 3.68 0.5731 5.20 
8. High precision products 1.1089 3.65 0.7747 5.20 
9. Ferti1izers • 0.5801 5.13 0.5731 5.20 

10. Petro1eum and coke 0.5731 5.20 0.7041 4.21 if,. 

11. Glass 0.9597 3.83 0.717!!i 5.13 t;' 
12. Structural clay products 0.7002 4.27 0.6057 4.91 ' ::1-" ;: 

'\... 13. Other non-meta11ic "Ï{ 

minera1s 0.7291 4.27 0.6554 4.75 ~ 
" 14. Wood manufactures 0.7033 5.08 0.9270 3.88 l>~ 

15. Beverages and tobacco 0.8143 3.37 0.5731 5.20 ~. 

16. Oi 1 s and fats 1 0.6071 4.89 0.5731 5.20 -"'f 
il 

17. Pres~rvatory canning 0.7519 3.98 0.5731 5.20 
18. Other textiles 0.8201 4.76 0.7566 5.18 iii: 
19. Manufacture of textiles 2 

0.6194 4.96 0.6227 4.94 ; 

l n.e.c. " . 
20. Rubber tubes and tyres 0.7064 4.20 0.5731 5.20 
21. Leather tanning 1.0386 5.14 1.6553 3.57 .. 
~2. Leather and other products 1. 1584 3.42 0.5748 5.18 i, 

23. Paper and its products 1.5429 5.00 1.9609 '3.97 
24. 'Other industrial products 0.9919 3.32 0.5770 5.17 
25. Coa1 mining 0.5731 5.20 '0.8654 3.45 
26. Printing, pub1ishing and 

stationery 0.5731 5.20 0.7333 4.03 
27. Generation and transport 

of thermo e1ectric power 0.5731 5.20 0.9631 3.03 

...- , 
~--

• 
Table 12 

Kel Sectors for Sma11-Sca1e Industries 

t on Oemand linkage Basis 

!i Ui V. Vi 
~ ...J. 

..J -( 
Non-ferrous meta1s ... 3.56 6.53 5. 1 31.9 

'Leather tanning 1.04 1.&6 5.1 3.6 
Paper and it~,products 1.54 1.96 5.0 3.9 

" (1 
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of the entire economy so in that sense both reinforce our results and at 

the same time indicate sectors in which the structure of large and small

scale industries are similar. The co-efficient of variation (Vi) for 

non-ferraus metals is however ~maly a\nd would seem ta suggest that 

thi s i nd~stry does not necessari ly i ncrease i ts output in response to 

increases iQj demand in oth~r industries. This may be because of the small 

; ndustri es buyi ng non-ferrous me ta l s from the 1 a rge-sca 1 e indus tri es 

instead. Also ~here are certain sectors in Hazari ' s84 analys;s wh;ch show 

up as key sectors but are not complemented by our analysis viz. cotton 

yarn (other textiles would be the closest in our classification); iron 

and steel (other iron and steel in our analysis) and rubber. 

Table 13 indicates the sectors with high backward or forward linkages 

only. This shows that there are a greater number of sectors with a high 

backward linkage. and again the result is plausible. In smal1 industry, 

. we wou 1 d norma 11y expect low forward 1 i nkages as these i ndustri es are 

genera lly en~aged in the producti on of goods for di rect consumpti on. 

For our examination of the 1arge- and small-scale industries 

, separately, but in the same fully articulated matrix, we ca1culated the 
w 

li~kàges for the 36 sectors. and these are listed in Table 14. Though the 
i 

brèalcdoJn of the sectors i s 1 im1ted, i t neverthe 1 ess shows that ; n an 

ove ra 11 framework no sma 11 i ndustry emerges as a key sector (i . e. one with 

both high backward an~rd linkages). It tends to be subsumed in the 

" overall inter-industry structure henca we can only get 1 imited guidance. 
r 

The key sectors which emerge in the large-scale manufacturing sector are, 

shown in Table 15. 

84 B.R. Hazlri, oR. cit •• p. 303. 
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Table 13 

Sectors with High Backward or Forward LinkaQes 
for Sma 1 l-Sca 1 e 1 ndustri es 

Backward 

Non-ferrous meta 1 s 
Leather tann; ng 
Paper and its pro'ducts 
Li ght ferrous products 
High precision products 
Sepc;al industria1 machine~ 
Leather and other products 

Forward 

Non-ferrous meta 1 s 
Leather tanni ng 
Paper and i ts products 
Other ; ron and s tee 1 

l' 
/ 

1 ( 

, , 
.-

~ 
3.56 
1.04 
1.54 
1.04 
1.11 
1.10 
1.16 

~ 
6.53 
1.66 
1.96 
1.26 

, ,. , / 

' .. 

v .. 
..:.J. 

5.1 
5.1 
5.0 
3.3 
3.7 
3.2 
3.4 

~ . 
31.9 
3.6 
3.9 
2.8 
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Table 14 

Demand Linkages for Large and Sma 11 1 ndustri es 

.. ~~ Pri mary Producti on ~ ~ U; ::t -
1. Agri culture 0.6663 5.71 2.2403 1.97 
2. Plantation 0.7528 4.75 0.8420 4.25 
3. Anima 1 husb~ndry. fi shing. 

forestry 0.9341 4.26 1. 4144 2.69 
4. Coal mining and coke making 0.7978 4.66 1.3758 2.76 
5. All other mining 0.6995 5.26 1.2690 ~.89 

Large-Sca1e Manufactures 

6. Iron and steel 1.1406 4.03 1.5582 3.,07 
7. Non-ferrous meta1s '.4051 3.41 1.2950 3.68 
8. Engi neeri ng ~ -' 1. 1989 3.42 1.0280 3.'81 
9. Chemi ca 1 s tete. 1.070 4.36 1.8993 2.63 

10. Cement. etc. 1.0325 3.52 0.68Z0 5.32 
11. Other building materials and 

wood manufacture 0.9460 3.80 O. 6~74 5.46 
12. Food. drnik. tabac co". oil 1.1459 3.70 0.ge08 4.25 
13. Cotton texti 1 es 1. 1314 4. Hf 1.2226 3.84 
14. Other texti 1 es 1.1623 4.13 0.0979 5.28 
15. Jute and other fabri cs 1.1532 3.65 0.8801 4.62 , 

16. Glass and ce rami cs -1.0073 3.59 0.6296 5.74 
17. Leather and rubber 1.1899 3.11 0.7233 5.07 
18. Paper. pri nti ng and s tati onery 1.0848 3.91 0.8415 5.03 
19. Electri city generati on and 

transmission 0.9319 3.96 0.8266 4.43 

Smal1-Scale Industries 

20. Metal and meta 1 work; n9 0.9618 3.74 0.6583 5.42 
21 • Buil di ng materi als and wood 

manufacture 0.7758 4.60 0.6583 5.21 
22. Textil e and texti le products 1.1347 3.32 0.6560 5.46 
23. Food, dri nk. tobacco, oi 1. 1 . 1839 3.31 0.6338 5.76 
24. G1 as ~ and ce rami cs 0.9022 3.98 0.6094 5.87 
25. Leather and 1 eather products l . 1535 3.26 0.6159 5.99 
25. Other products t mi s ce 11 aneous 1.2264 3.36 0.9952 4.09 

Other Act; vities 

27. Rai 1ways and communi cations 0.9856 3.87 1.0763 3.32 
28~ Other transport -, .0866 3.45 0.9740 3.68 1 

29. Trade and di 5 tri but i on 0.7269 5.12 2.9472 1.27 .~ 

30. Banks, insurance and cooperations 0.7948 4.56 0.7128 5.08 
, 

31. Profes s; ona 1 servi ces 1 ~ 
~ 

( ~nstitutions, etc. 0.7476 4.78 1.0207 3.48 
, 
J 

Cons tructi on , .1400 3:13 0.5967 6.00 
1 

32. ! 

33. Residentia1 property 0.6325 5.66 0.5967 6.00 
, 
-.l 

34. Public administr.,tion 0.5966 6.00 0.6128 5.84 j 35. Oefence materials 1.6294 2.57 0.6831 5..59 
36. Unclass ified: large scale 0.8343 4.30 0.6820\ 5.23 ~ 'i 

~ 

~ Q, , 
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Table 15 

Key Sectors for large-Scale Manufacturing Industri es 

U. 
.:l. ~ u. 

l ~ 
Iron and steel 1.1406 3.4 1 :'5582 3.1 
Non- ferrous me ta 1 s 1.4051 3.4 1.2950 3,.7 
Engi neer; ng products 1.1989 3.4 1.0280 3.8 
Chemica1s 1.070 4.4 1.8993 2.6 
Cotton texti les 1.1314 4.1 1.2226 3.8 

The last three sectors in Table 15 do not emerge as kèY sectors in 

Hazari's ana1ysis. The key sectors under Hazari's analysis using simi1ar 

techniques are 1isted in Table 16. , 

Table 16 

Sectars 

~ ~ u: 
l ~ Vi 

"-
Meta 1 products 10.0626 1.3629 5.8 4.2 
Iron and s tee 1 1.0780 1.8788 6.5 5.6 
Non-ferrous metal s 1.1704 1.3860 5.6 6.2 
Rubber 1.3090 1.3090 5.2 . 6.3 
Leather 1.1704 1.2782 5.2 5.1 
~nima1 husbandry 1.0395 1.3245 5.9 5.5 
Vegetab1e ails 1.31,67 1 .7480° 5.8 5.1 
Cotton yarn 1.0626 1.2397 6.2 5.6 
Petro 1 eum products 1.3965 1. 5169 5.8 3.8 
Paper and paper products 1.0395 1.4245 6.3 4.7 
Mi sce 11 an'eous cherni'ca 1 s 1.0241 2.3408 6.3 2.6 

Source: B.R. Hazari, "Empirica1 Identi fi cati on of Key Sectors in the 
Indian Economy.1I op. ci t. 1 p. 303. " 

A number of interesting conclusions emerge from the various results. 

First1y. it is c1ear that an examination of sma11 industry needs ta be 

~ ..' 
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conducted qut~~}i~pendently of large-scale industry. In our 27 x 27 

matrix the interdependence ;s within the small industries alone. Though 

these industries do nct draw heavily on other sectors (as indicated by 

the large number of empty rows and cOlumns) their interdependent nature is 

of interest in itself. This interest arises because of the need to 

promote a more specialized policy whereby the small-scale industries can, 

wherever possible, generate demand for other industry products. Also if 

the i ndustri es in the small-scale secter are net dependent en each ether 

then one weuld need to"examine the other secters (medium and large) 

to ascertain possible demand and supply bottlenecks to the small-scale 
1 

industries' growth. 

Secondly Sg when we use input-output tables camp il ed in different fOmls 
.; 

and 'for different levels of aggregation the results can vary substantially . 

• Here one is really speaking of the shortcomings of the input-output 

framework. For instance, it is well ,known that in an input-output table 

the alteration of the posit.ion of the sectors (rows and calumns) affects 

the input coefficients and consequently the resul ts-: 

Other shortcom\ngs of this' framewark are the assumptions of fhep 

coefficients; that a given product is supplied by only one -sector; no 

j oi nt products; cons tant r~turns to sca le and the equi va 1 ence of products 

and industries. The static input-output framework is essentially a 

photograph of the economy. These shartcomings are, hawever, not so severe 

as to render the framework to be valueless. In fact, ,for an economy which 

needs ta plan in blocks of years the input-output framework is the only 

one available to encompass the entire economy. Planning has been essential 
" 

si nce 1 arge economi es, li ke 1 ndi ais uffer from a number of cons tra i nts 

-- capjtal shortage', uncertaintyof agricultural yields, balance of payments 

= 
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and supp1y-demand mismatches. 

3.4.2 The Resu1ts - Emp10yment Li nkage 

Table 17 presents the direct, indirect and total wage bill per rupee 

of fi na 1 demand. Thi s means that if for a sector there i s a un i t i ncrease 

in i ts fi na 1 demand, then there i s a consequ.ent ; ncrease in i ts wage bill. 

Normalizing this over Rs. la lakhs" of final demand and using the sectora1 
'1 

wage rates we obtain the employment created in the sector (Table 18) --

direct. indirect and total. 

On this employment linkage basis. the top five sectors in terms of 
, 

total employment creation are 1isted in Table 19 below. 

These top five sectors (with the exception of non-ferrous products) 

also have a high percentage of direct employment in total employment. 

~o study the direct and ,indirect employment implications, Table 18 has been 

re-analysed below in tenns of direct employment in the 90-100 percent 

range and compare? wi th the key sectors on the dema~d-l i nkage bas i s. 

This is shown in Table 20 below. 

Table 20 indicates that all three key sectors -under the demand linkage 

show up as significant sectors in terms of direct employment range. though 

not necessarily 50 in their ranking by total employment creation. In 

tenns of total employment creation the top five sectors are structural 

clay products, glass. non-ferrous metals. other non-metallic miscellaneou~ 

products and non-ferrous products. With the exceptions of other non

~etal1ic miscellane1us products, all these are also in the top ranking 

wh en the wage rate, actor is excluded and the wage rate per rupee of 

forma 1 demand is considered (as shown in Table 17). 

G:: - -- - -----:-
* 
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~t 
. Table 17 

Direct, Indirect and Total Wage Bi 11 ~er 
Rupee of F, na l Demand Tor Sma'l-~cale Industries 

Direct 1 ndirect ; I.Qlli Rank; ng 

1. Other ; ron and stee 1 0.09326 0.01599 0.10923 17 
2. Non-ferous metals 0.25480 0.01715 0.21195 3 
3. Non-ferrous products 0.0466 0.17371 0.22031 4 
4. L ight ferrous products 0.05705 0.06806 0.12511 13 

\ 

j 

5. Special indus trial machinery 0.1403 0.04681 0.18711. 7 
6. Other electri cal equipment 0.0406 0.02596 0.06656 23 
7. Automobile equ; pment 0.1202 0.02842 0.14862 11 
8. High precision products 0.16991 0.03682 0.20673 6 
9. Ferti 1 i zer 0.0231 0.00121 0.02431 27 

r 10. Petra 1 eum and coke 0.0651 0.0651 24 
11. Glass 0.24108 0.03339 0.27447 2 
12. Structura 1 clay products 0.3291 0.01595 0.34505 1 . 13. Other non-metallic minera1s 0.13328 0.02144 0.15472 9 
14. Wood manufacture 0.12013 0.00262 O. 12275 14 
15. Beverages and tobacco 0.0'342 0.03777 0.12197 15 
16. ails and fats 0.0941 0.006 0.1001 19 
17. Preservat; on and cann; ~g 0.0582 0.02354 0.08204 22 
18. Other texti 1 es 0.13706 0.00942 O. 14648 12 
19. Manufacture of texti les 

n.e.c. ,0.07659 0.00854 0.085U 21 
20. ,Rubber tubes and tyres 0.0932 , 0.02123 O. 11443 16 
2l. Leather tann; n9 . 0.05376 0.00239 0.05615' 26 
22. Leather and other products 0.0728 0.03591 O. r0871 18 
23. Paper and ; ts products 0.19727 0.00997 0.20624 5 
24. Other i ndustri al products 0.11906' 0.05642 0.17548 8 
25. Coal i ndustry 0.0651 0.0651 24 
26. Printing. pub1ishing and 

stati onery '0.1571 O. 1571 10 
27. Generation and transport of 

thermo ele ri c power 0.099 0.099 20 
p 

') 

( .. 
( 
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Table 18 

Di rect 1 l ndi rect and Tata 1 Numbe rs Em~ 1 o~ed ~er 
Rs. io Lakhs of Finai Demand for Sma 11-Sca 1 e Indus tri es 

1 

Rank; ng by 
1 D. E./ Total 

'1- D.E. L!.:.. T.E. L.h.. Em~lo~ment 

1 • Other iron and steel r/ 50 59 st. 75 
1 

9 21 
2. Non- ferrous meta 1 s 125 8 133 93.40 3 \1 1, 

3. Non- f errous p reduc ts 25 95 120 20.83 5 
4. Li ght ferrous products 35 42 77 45.45 15 
5. Special industrial machinery 58 19 77 75.32 15 
6. Other "el ectri ca 1 equi pment 19 12 31 61.29 25 
7. Automobil e equipment 63 15 77 • 81.82 15 
8. High precision products 87 19 106 82.08 8 
9. Fertilizer 13 1 - 14 92.86 27 

la. Petro 1 eum and coke 37 37 100.00 24 
ll. Glass 175 24 199 87.94 2 
12. Structural clay products 442 21 463 95.46 1 , 13. Othe r non-me ta 11 i è mi nera 1 s 105 17 122 86.07 4 
14. Wood manufacture 87 2 89 97.75 ,,-
15. Beverages and tObacc,~ 58 26 84 69.05 13 
16. ai 1 s and fats 105 7 112 93.75 6 
17. Preserva ti on and canni ng 50 20 70 71.43 18 
18. Other texti 1 es 78 5 83 93.98 14 
19. Manufacture of texti les 

n.e. c. 55 6 61 90. 16 20 
20. Rubber tubes and tyres 55 ----12 67 82.09 19 
21. Leather tann; ng 27 1 28 ~.43 26 
22. Leather and other products 62 31 93 .67 '10 
23. Paper and i ts products 107 5 11-2 95.54 6 
24. Other indus tri al products 67 32 99 67.68 9 
25. Coa1 mi ni ng "37 37 100 .00 23 
26. Printing, pub1ishing and 

stati onery 87 87 100 .00 12 
27. Generation and transport of 

thenno electric power 45 45 100.00 22 
... 

D. E. : Direct Employmer'lt 
1. E. : Indi rect Emp10yment 
T. E. : Total Employment 

( 
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Table 19 

Top Five Secters for Sma ll-Sca1e Industries 
on the 8as1s of Eiïîployment Li nkage 

, 

Structural cl ay products 
Glass 
Non-ferrous meta 15 
Other non-meta 11; c mi nera 1 s 
Non-ferrous p-roducts 

D.E;: Direct Empleyment 
T.E.: Total Employment 

Total Employment 
Numbers 

463 
199 
133 
122 
120 

Table 20 

D.L/T.E. 
% 

95.46 
87.94 
93.40 
86.07 
20.83 

Secters in 90- 100 Percent Di rect Ernp l orment Range 

76 

Rank; ng by Total 
Employment 

Key Sector on Basis 
Sector 

Non-ferrous meta1s 
Fert; 1 i zer 
Petro l eum and coke _..-
Structural cl ay 
Wood manufacture 
Oi 1 and fats 
Other texti 1 es 

,f 

Manufactu!)e of textiles n.e.c. 
teatherhn~ n9 
Paper and iJ5 products 
Coa 1 mi ni n9 . 
Printing, publ ishing and. stat;onery 
Generati on and transport of thenno 

el ectri c' power 

3 
27 
24 
1 

11 
6 

14 
'20 
26 
6 

23 
12 

22 

• 

of Demand Li nkage 

Ves 
No 
No 
No 
No 
No 
No 
No 
Ves 
Ves 
No 
No 

No 
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In sunmary. therefore, our investigations using the input-output 

framework provide two bases for ranking industries. There is sorne 

77 

similarity in the key sectors on the demand linkage and direct employment 

creation basis. However. in selecting industries for promotion we need to 
-

consi der whether we i ntend ta generate an i ncrease in output through demand 

link/ge or to promote employment. 

diff rent industries in each case. 

, 

• 

The central planner would consider 

) 

, 
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CHAPTER IV 

EMPIRICAL INVESTIGATIONS II 

4.1 Definition of Key Sectors 

"Identificati on in terms of industry aggregates can be as broad and 

wi-de-rangi ng as the obj ecti ves of the centra l pl anner . Labour i ntensi ty 

has often been used as a basis for ranking industries. We shall examine 

this and also estimate the elasticity of substitution between capital and 

labour. 

The definition of Key sectors in terms of labour intensity and 

elasticity of sub~titution depends on the ranking of ·industries. A 
v, 

sector which is highly labour intensive relative to others fo'r each rupee , 
of investment would be ranked higher than one which utilises greater 

capital. When examining el asti cities of substitutions we would be 

i nterested in a sector wh i ch t a t the ma rgi n t prov; des a gre~ ter degree of 

fl exibil i ty ; nsofar as labour can be substi tuted for capita 1 wi th no 

aç1verse effects on output. Th; s would again provide a basi s for ranking 

i ndustri es. 

- 4.2 Labour 1 ntens ity -' Metbod 3 

Measures of labour intensity and their use for ranking industries have 

.' 

1 
1i , 
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been .one basis ~or identification of key sectors. It is necessary, 

therefore, to be able to define labour intensity and, more importantly. to 

recogni se its li mitati ons. 1 n the r ndi an context, the concepts of 

capital-labour. capital-output ratios have been used without adequate 

discussion of their limitations. 

Various measures of labour ;ntensity can be used: Labour-output 
1 

"-

coefficient (Lie); value added per w9rker (VIL); the share of wages ;n 
1 • 

va lue added (WL/V); the capi ta l coeffi ci ent (K/V or K/O); and the capi ta 1-

labour ratio (KIL). One instantly recogn1ses that if so many methods ex;st 

then the rankings will differ. Since our aim in promoting a labour 

intensive technique ;s to generate productive employment sorne consideration 

has to be gi ven to effi ci ency and cos t m; n; mi s,at; on. 

In order to use the vari ous ,meas ures above it i S necessary to assume 

that capital is a bindiAg constraint and that labour ;s homogeneous. 

The capi ta 1- l abou r (KIL) ra ti 0 can then prov i de a s ta ti c orderi ng of 

i ndustri es by the degree of di rect 1 abour i ntens i ty. The use of the 

indicators w'ill de pend on the assumptions about ~chniques of production. 

factor market behaviour, and level of aggregation. As Bhalla85 notes. 

these techniques are moreappropriate for use with project or plant level 

data. Essentially. what-is required is data which are not far removed 

from plant level but at the same time are comprehens ive enough to reflect 

the overa 11 economy. 

The labour coefficient (LlO or l/V) is a functional relationship 

8SA• S• Bhal1a, "The Concept and Measurement of Labour Intensity." 
in A.S. Bhalla (ed.). Technology and Employment 1 n Industry 1 International 
Labour'Office, 1975, p. 33. 

• -----___too,------------------
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t 
between the input of 1 abour and the output of a COl11Jlodi ty. Lary86 has used 

theïnverse of this index (VIL) as a measure ot"labour intensity. The 

merits of this measure are that it involves the flow of capital services 

rather than a stock, and 50 is >more relevant to the theory of production 

functions. Secondly, it incorporates both human skill and capital ~ifferences. 

Finally, it avoid5 the problem ofmeasurement of capital. 

Alejandro87 has used the share of wages in val ue added (wL/V) as a 

measure of labour intensity. This index suffers from the simplifying 

assumpti on that there are perfect ,factor markets. In practi ce, the ... 

influence of wage legislation and the Iole of trade unions can distort 
, 

factor priees and the share of wages in value added. In addition, this 

measure assumes that the elastieity of. substitution of labour for capital 

is greater than unit y for if the elasticity is unit y then the relative 

share of wages in value added will always remain the same. If it is less 

than uni ~y then as the KIL rati 0 i ncreases the share of wages ri ses 1 and 

vice versa if it is great~r than unity. Thus as Bhalla88 points out, a 

process that pennits substitutability, and could thus potentlally be run 
• 

labour intensively, may be observed to have a low wage share if the 

elasticity is greater th an unit y and it;s in fact operated in a capital 

i ntensi ve manner. 

The capital, coefficient (K/V or K/O) is a much used!xJt highly 

86Ha 1. B. Lary, Imports of Manufactures from Les s Oeve l oped Countr; es, 
National Bureau of Economic Research. Columbia University Press, New York. 
1968. 

87Carlos F. Diaz. Alejandro, '!ndustrialisation and Labour 
Productivity Oifferentials'," The Review of Economies and Statistics, Vol. 
47, ~'ay 1965, pp. 207-214. 

B8A•S• Bhal1a, op. dt., p. 24. 

---------.... --------,"';-.. --.-----~.....--------.j__:_---_-.4i 'ilI! ... 
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d1scredited measure of labour intensity. Firstly.' differences in the . 

durability o,f capital and time patterns of output yields need to be taken 

into account. Secondly,/the valuation of capital raises theoretica] 

prob lems. Fi na 11y, changes in the n,umerator and denomi nator need not 

~ecessa.,rilY kake, place in response to technologi cal factors but' rather 

output increases may be due to the appl i cation of better methods ta exi sting 
-

plant or fuller utilisation of plants. This indicator, though used by 

Leontief89 in His pioneering study, has been highly criticised. 90 
1 

The most commonly used indicator of labour intensity is the capital

labour ratio (KIL): Essentially, this ref1ects the degree of mechanisation. 

However, this too fails to take account of the variations in capacity 
, " 

utilisation across industries. Further, the KIL ratio represents capital 

inten~ity if it is a ratio of investments in fixed capita1 and in worldng 

capital ta the f10w of labour working in it. Again, capital measures fail 

to distingu;sh between investrnent in physica1 a~human sapital. 
-

Cori"sequently. any substitutions of physi.ca l capi ta 1 for human ca pi ta 1 c are 

i gnored. 

Despite the vari ous p,rob lems' with these measur~s 'they have, nevertheless, 

been used in economic analysis of projects and industries~ If industries 

89W.W• Leontief, Studies in the Structure of the American Econômy, 
Oxford Universi'ty Press, New York, 1953. 

90See for examp le, E. Borukhov, "The éapita 1-0utput Rati 0, F;ctor 
Intensityand the Input"of Capital," Economia Internazionale, Vol. 19, 
May 1966, pp. 222-234. He criticises Leontief's u~e of th1s measure on 
grounds of the stock-f1ow concept of capital. It Ï3 not possible to relate 
an input of a piece of capital which is 'expected to be productive for a 
number of ye~rs ta its'Output for one year. The proper way is ta compare 
it by discounting the value of the output in-hter years. Capital 
intensityas a stock concept can be measured and us~d for c.omparison with 
another industry only if bath industries buy thetr factors, from the same 
market. 

r 
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could be ranked by their degree of labour intensity then they would 

prpvi de a gui de for the centra 1 pl anner. 91 Si nce none of the i nd i ces are 

i n th~se 1 'les pure, we need to be cauti ous in i nterpreti ng our results. 

In order to use the various measures, we have calculated the essential ones 

and then consi dered the extènt to whi ch the ranki ng of i ndustri es i s 

similar'. This has been done by the calculation of the Spearman' s 

coefficient of rank correlation for the various combinations. The measure 

that seems to fi t best wi th the others has then been sel ected. 

4.2.2 Elastiçity of Substitution - Method 4 

The elasticity of substitution is considered in relation to capital 

and labour. This is based on the assumption that capital is the 

predominant constraint. 

used. 92 

The following estimation equations have then been 
" 

91 A word of caution needs ta be made"here. Dudley Seers has pointed 
out that, " ... the question to pose about any technique i5 whether it is 
the most appropriate one for a country where there is massive unemployment. 
Sometimes the most modern technique is the most appropriate: it may be 
capital saving as well as labour saving. u See, uNew Approaches Suggested 
by the Colombian Employment Progranme," International Labour Review, 
Vol. 102, October 1970, p. 382. 

920 • B. Gupta, "Government Poli ci es and Programmes of Rural 
1 ndustri al i satj on wi th Speci al Reference to the Punj ab Regi on in Northern 
Indiat" International Labour Office, World Empl~ent Program Research 
Working Paper WEP2-37/WP5, June 1980', p. 20. ' -

1 
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log (V/L) = a + log w 

log (V/K) = a ,+ log r 

(1) 

(2) 

Therefore, 

log L 

where 

= a + b log r - olog w ( 3) 

v = 

w = 

the value added and ii obtained by substracting input 
eosts from the gross value of output without maki ng 
adjustments for depreci ation eosts ' 1 
wage rate 

L = number of workers 

K = historie market value of machinery -and equipment 

83, 

r = renta1 charge per uni t of cap-ital and is equa1 to V - wL 

Estimating cr in equation (3) ther:efore gives us the elasticity of 

c substitution . 

4.3 Data Base 

To obtain labour intënsity measures we have used the 19,72 Census of 

Small-Scale Industries pub1ished in 1977 for the registered sector. 93 

For the unregistered sector, we have used the National Sample Survey94 , 

for both the rural and urban sectors. Though "these data are for di fferent' 
\ 

years, it is assumed that th'e structure of industry has not changed 

dramatically. Table 21 gives the employment coverage of these two survexs. 

93 Census, op. cit •• pp. 72-86. 

94Nationa1 'Samp1e Survey, op. cit. 1 various pages. 

__ ~~ __ ~ ________________ ~ ________________________ '. - 1 
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Tab1 e 21 

EmQlol1!lent Coverage bl Cens us and Sam21e Data 
for Small-Scale Sectors . 

, 197--2 1968 .. ~ 
Cens us Da'ta 11 Samp1e O'àta 22 
Refstered Unregistered 

000' s) tOOO 1 s) 
Ru ra ~.!k!?!u 

l. Food products 131. 220 1,395 210 
2. Beverages 4.577 829 348 
3. Hos;ery and ready-made 

garments 75.346 2.,743 1,335 
4". Tobacco 786 383 
5. Wood products 94.703 1.335 318 
6. Paper products, printing', 

etc. 89. 146 6 61 
7. Leather and 1 eather products 31 .775 472 143 
8. Rubber and pl acti c products 81.690 11 1 
9. Chem; ca 1 s 159.013 358 114 

10. G1 ass and cerami cs 202.269 1,067 156 
11. Basic metals industries 109.626 " 28 31 
i2. Meta 1 products 200.060 502 199 
13. Machi nery and parts 145.333 214 46 
14. Electrical and electronic 

parts 65.908 2 22 
15. Transport equi pment 83.492 75 18 
16. Mi scel1 aneous 40.025 . 467 348 
17. Rèpairing, servicing and 38.995 

jObwork 

1.653. 178/ ) 9,967 3,733 

Sources: llGovernment of Ipdia. Development Comnissioner, Small-Sca1e. 
Industries. Re20rt on Census of Sma11-Scale Industrial Units. 

2 Vol. 1. & II. January 1977. . 
2 Government of India, National Sample Survey Organ;zation, 

Tables with Notes on Sma11-Scale Manufacture in Rural and Urban 
Areas. The National Samp1e Survey. 23rd Round, Ju'ly 1.968-
June 1969. No. 218. 1976. 

It shows that approximately 1.6 million people were employed in the 

registered sector and <13.7 million in the unregistered sector. It a1so 

g1ves a breakdown by sectors and an indication of the sectors which, in .. 
i 
" 

1 
\ 

, 
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terms of abso 1 ute numbers, provi ded the mos t emp 1 oyment'. , , 

For labour inténsity calculati.ons, capital includes investment in 

plant and machinery and working capital. Labour data for the registered 

85 

sectot are provided by the census. However, for the unregistered se'ctor, " 
'\ " 

the labour employed -- hoUsepold and hired -- has been calculated for a 

30-day period as the sample was for that period. The labour figure is 

for man-days of labour. For consistency, the value added figure is also' 

for a 30-day period and lS as stated by the Survey data. Sincé we are 
. 

interested in the ranking of the sector, this approach does not introdûCé 

any bias., 

For elasticities of substitution, we ,have used the cens us data. For 

each product and industry we have calculated the necessary attributes for 

eâch unit in each industry classification. The various activities in the 

16 sector classification of industries then provide a basis for comparison. 

The 16 sectors have been classified in accordance withlthe manner in which 
• 1 

they are aggregated in the ,census. 

4.4 The Resu1ts 

/ Our ranking of sectors by their labour intensities for the registered 

and unregistered (rural 'and urban) sectors are listed on Tables 22 and Z3 

along with the Spearman's coefficient of rank correlation. The rank 
) 

correlations have been ca1culated in order to see which of the three 

measures of labour intensity fits best with other measures. In each case 

Ji~ appears tha~ the capital-labour ratio is the best single measure to be 

used. Consequently, using the KIL ratio a10ne the) top five sectors which 

emerge as the most labour intensive are listed in Table 24. 

! 

--~--------------~--~~--~--~------~------~--~--------~------~--------~--~--
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Table 22 t 

Labour Intensity RankingSi - Registerea Sector 

Industry KIL 'fJ1. VIL 

1. Food products 2 \ 3 3 
2. Beverages 7 8 9 
3. Hosiery and ready-made gannents 6 6 11 
4. Wood products 3 5 4 
5. Paper products, pri nti ng, etc. 12 12 7 " "" 
"6. Leather and 1eather products 5 1 15 
7~ Rubber and pl asti c products 16 16 10 \ . 
8. Chemi cals' 9 3 14 
9. Glass and ceramics 1 2 1 

10. Basic metal industri es 15 13 13 
IL Meta 1 products 8 10 ' 5 
12. Ma~hinery and parts , 11 9 12 
13. E1ectrica1 and e1ectronic products 1j 7 16 
14. . Transport equ;pment 14 15 8 
15. Miscellaneous 10 11 6 
16. Repa1ring, servicing and job work 4 '14 2 

Spearman Coeffi ci ent of Rank Correlation (il KIL &'K/V =: 0'.71 
" (i i) KIL 8: VIL = 0.58 

, (i i i) K/V & VIL = -0.05 
\. 

*Rankings are done'in such a way that an increase in numbers impli es a 
decrease in labour intensity. 

, ) J 

Units. Source: Constructed from ReEort on Census of Sma11-Scale Industrial 
Vol. 1'"& II, various pages. 
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Table 23 

. 
L.abour Intensi t~ Ranki n9s* - Unregistered Sector .. 

Rural' Urban 
W. Y.1. YLh lli .. Y.J.. VIL . 

, 

1. Food manufacturi ng ; ndus tri es 
except, beverage indus tri es 21 22 20 18 19 li 

2. ·Beverage industries 14 14 11 11 6 18' 
3. Tobacce manufacturers 8 lq 5 3 2 11 
4. Manufacture of texti 1 es 5 9 4 7 " 11 1 
5. Manufacture of footwear 

except rubber footwear 3 6 6 12 18 7 
6. Repa; r of footwear 2 2 9 1 1 10 

y 7. Manufacture of weavi ng apparel 
except footwear 19 16 16 8"' 7 ;9, 

8. Manufacture of made up text; le • 
geeds except weavi ng appare 1 9 11 8 4 5 8 

9. Manufacture of wood and cork 
'exc~t manufacture of furni ture 4 4 11 ~ 1~ 4 

10. Manufacture of furn; ture and 
fixtures 13 5 19 5 4 15 

11,., Manufacture of paper and, 
paper products 1 1 1 10 lé 5 

12. Printing, publishing and ! allied industries 23 23 21 23 21 21 
13. Manufacture of 1 eather and 

! 11~ 1eather and fur products 
except footwear 11 19 2 14 19 

14. Manufacture of rubber products 20 18 22 17 22 
15. Manufacture of chemi ca land 

chem; ca l products 15 17 13 22 ~3 6 
16. Manufacture of products of 

petro 1 eum and coa ~ -7 3 13 2 3 2 
17. . Manufacture, of non-metallic 

mi nera 1 products /1 6 7 7 6 9 3 
18. Sas i c meta 1 ; ndustr; es / 15 29 3 19' 22 12 ~ 

19., Manufacture of meta 1 produpts 
' -J 

except mach; nery and tran~port ~ " , 
equipment ' / W ' 12 10 15 l' 15 14 

20. Manufacture of mach; nerf except ,~ 
el ectri ca 1 machi nery / 18 15 18 21 20 20 l 

21. Manufacture of electri;éal 1 

mach; nery, apparatus.,' appl1 ances ·1 and supplies / 22 21 - 23 20 17 23 
l' 

22. Manufacture of transport 

l equi pment ,/ 17 13 17 13 10 15 ", 

23. ~1i sce 11 aneous manufacturi ng 
i ndustri es 12 8 15 16 14 13 l 

( . 
-"f.t. 
~. 

continued ••• 
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Tab le 23 con ti nued ••• 1 
..' . -", .' .. 
Speannan Coefficients of R~nk Correlation 

/ 
Rural Urban . 

KIL & K/V 
KIL & VIL 
K/V & VIL 

+0.74 
+0.79 
+0.56 

+0.89 
+0.59 
+0.24 

*Rankings are done in such a way, that an increase in num~ers implies a 
decrease in 1 abour i ntens,i ty. 

Source: Constructed from National Sample Surveys,_ Nos. 205 and 218. 
va ri ous pages. 

Table 24 

To e Labour Intensive Sectors .., 

Registered 

1. Gl ass and cerami cs 
2. ~ood products 
3. Wood products 
4. Repairing and servicing 
5. Leather and leather produC'ts 

Unregi s tered 

Rural ~ 

1. Manufacture of paper, 
and i ts products 

2. Repair of footwear 
tr 

3, Manufacture of (:00 t:.Iea r 
except rubber ootwear 

4. Manufacture of wood ahd 
except manufacture of ' 
furniture 

5. Manufacture of textiles 

, --

cork 

Urban 
! " 

Repair of footwear 

l~anufacture of prodticts of 
petro 1 eum and coke 
Tobacco products 

Manufacture of made-up texti le 
goods except weari n:g appare 1 

Manufacture of furni tu·re and 
fixtures 

88 
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• 
The ranldings show the di fferences that prevail between the regi stered 

and unre~iste~\ed sec'tor and even within the unregist~red there is considerable 

diff~rence be~een rural and u.rban areas. ' 

For the re~,; stered sector we have another benchmark in that we can 
'j 

compare the results with the elasticities of substitution calculated and 

l-isted on Table 25. These are cOlTlparable beca\Jse the data for each are 

obtained from,the census. All the results presented in-Table 25 are . 
significant at the 5 percent level. Appendix F gives the results of the 

rem~ining sectors which were not sfgnificant at the 5 percent level. 

Only two sectors have an e,lasticity greater than One. and this 

i ndi ca,tes tha t a.t the, margi n, they provi de greater opportuniti es for 

sub~titut;on of labour for capital. Both these sectors -- glass and 

cerami cs, and food products - -' are, a 1 sa key sectors under our 1 abour . , 
intensity calculations. 

r , 1 
The remarkably low number of industri~~ with substitution possib;1ities 

suggests that, withinJthe registered se~tor, the industries are generally 

cap;'tal intensive. Indeed, 'an exami nation of Appetldi'x F, ; ndicates the 

limited èlegree of substitution possibilities that prevail. Thi~ would 

tend ta add weight to ~ the v;-ew in the literature which contends that sm-;"l 

industry production methods are not necessarily labour intensive -- at 

least in the registered sector. 
\: 

In summary, therefore, our results using broad econ-omic aggregates 

provide a basis for ranking industries but this fails ta take account of 

i ndi rect effects. Neverthe 1 ess, in vi ew of the paucity of data and as a 

quick analysis",these techniques can serve as a usefu1 basis for ranking 

i ndustri es. 

" , , , , 
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" 
-\~ 

1 
1 ... 
~ 



1 

( 

Estimates of Elasticity of Substitution' 
for Registered small-Scale Industries 

1 
Sector 

Food products 
'Chem; cal s 
Wood products 
Glass and ceramics 

Elasti ci ty of 
Substttution 

C~ 

1. 17 
Oa6 
0.79 
0.40 

90 

All the results above are stastically' si~nificant at the 5 percerlt level. 

/ 
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/ CHAPTER V 1 
SUMMARY AND CONCLUSldN-S-

1 1 
.The literature on small-scale industriés in India is p~rhaps the 

most extensive for any country. The precedi dg chapters have exami ned 

analytical as welJ as policy questions in this field. 

At -an early stage the Indi an pl anni ng process had acRnowl edged the 
, 

\ ,importance of small-stale industries in the process of economic growth •. 

However, none of the planning models had ideDtified these industries· 

separately. sa pol icie~ towards the promotion of these industries ~ere: 

generally ad hoc~ The Second Five Year Plan and the Industrial Policy 
-

Resolution of 1956 set out the expectations for these in~ustries within 

the framework of the'entire econoiny. The small-scale industries were 

expected to provi de large-scale emplayment opportuni ti es, to meet the 

demands for consumer goods and to be capital-saving; 
, 

This raised two fundamental questions. The f~rst concerned the 

relationship between the 'scale of the inpustries (large, medium or small) 
, , 

and thei r effi ci ency. Effi ciency in thi s sense was i ntended to refer ta . -

the implications for capital-saving and labour-intensity. The second 

questipn \'las concerned with the type of techniques that should be adopted 

. by these industries anè:t the implications of this cho:ice for employment, ' 

output and re-investible surplus.' 

• 
/ 

1 r 
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The ,questions on the scale of the i ndListri es and their efficiency 

were concerned with the inter-relationship between capital, 1 aboytY" , 

output and surplus. On the one hand, the evidence suggests tha~/ small

scale industries produc~ less output, leave less suryplus and often employ 

fewer persons per unit of capital than large-scale industries. These 

industries a!'e. therefote~ inefficient under all these criteria. The 

conflicting evid;nce spggests that small-scale industries are labour

intensive. The debate on this aspect has been inconcl usive, 1 argely 

because of the simpli'stic utilisation and varying interpretation of the 

data. Problems arose because of the concentration on simp1e r.atio 

analys;s (capital-output r:atio in most cases), on the different bases for 

measuring capital (wotking capital being omitted in most cases) and the 

omission of indirect effects on employment and output. 

The choi ce of techni ques ?eba te was more i rftri cate- i nsofa r as i t 

('consi dered the true cast of capital, the cast of labour, and the 

impl i catio'ns for re-i nvest; ble surpl us. It was consi dered that wh en 

techniques are compared, the cost of capi tal should not be measured in 

terms of the ,physical cast 1 capital alone. In fact, the import i,ntensity 

of a technique had implicatlons for the balance of payments .and this 

addit;jonal cost must be taken into account. One would also need to consider 

,the ge~tation period of a technique s;nce this would affect the reinvestment. 

of the surplus generated. 

In terms of 1 abour cast. the cri teri a shou 1 d take aëCou~ t of the 

increase in consumption due to\ttditional employment. ' This/imPlied that 

the employment of previously ru'ral labour in industries ~Ol:Jld provide a -' ~ . 
bas~ for siphbning off sorne consumption through taxation and othe~ means, 

so that the cast of labour would be lower than s imply i tS" wage cost. In a 

.. 
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~imi1a': maf.er. thé surplus generated by a technique may net be the cnly 

consideration, since in the long run we may be more interested in the 
u 

rate of growth of surplus. In view of all these considerations, therefore, 

- the choice of ~ich technique ta be adopted by small-scale industries is 

not a simple one. In fact. a techniqu~ which is preferable on grou'!ds, 

of its labour intensity may be inferior to one which maximises ~ng run 

output and leads ta the re-investment of the surplus generated. This 

contention has been tested empirically in India in relation to the Anbar 

Charka and hand-pounding of rice. The conclusion is that a more labour 

intênsive tech-nique may not necessarily be preferred in a labour surplus 

economy. 

The aQove analytical aspects failed to consider indirect effects on 

emplo~ent and. the impl icati on for the d,eman~ for output of other industri~s 
. 1 

as a result of. .the chai ce of techni quesj. 1 ndeed,o we have argued that a 
! 

major consideration, shauld be the chaice of industries to ~omote after 

taking account of di rect and indirect effects on employmentl and output. 

Our contention has been\that,in th~ financing of the small-scale industries. 

in employment pr~mOtion and in the policy oflre~erving items for- exclusive 

producti on by the small-sca1e industries no rational pol iëy has been 

followed. .. 
The small-scale industries are increasingly relying on institutiona1" 

sources of finance -1- at least 'in urban a'reas. ' Varfous instituti.onal 

sources have, emerged to allocate central government funds totalling Rs. -1780 

crores in the Sixth Plan public sector out1ay. Oespite the sound areas -of 
• 

stated policy, the strategy has failed tO,identify sectors and industries 
, 

which should be promoted on a rational basis. Employment creation has 

been a key consideration but which sectors crea te more emp10yment and so 
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cou1d be regarded as key sectors, has not bee~n examined. Instead, the 
l , 

tpoliCYlas been to reserve items for exclusive production ~~ the small-scale 

indust ies. Government purchases. are then made exclusive1y from these 
• 

small industries. This forni" of prot~ction is not bafed on a rational 
1 

economic policy, and, indeed, the Sixth Five Year P,~an has recognised its 

failure. However, in the,absencepf a more fruitfu1 approach, the 1ist 

of reserved items cont;~ues to gro~. 

In order to provide a rational basis for "Ptomoting small-scale 

industries, our empirica1 investjgations used four.methods to ide'1tify 
'" -tt ..~ .. 

key sectors. Two methods emerged from the input-output approach and the 

other two methods calculate labour i,ntensity and the elasticityof 

substitution between capital and labour. 

The input-output analysis is based on the recognitionc of the .int~r

depentlence of industries. Consequently~ in using this approach we are , 
able ta consider both the direct and indirect effects on employment ~nd 

'" 

j
output. The fi rst method in thi s approach focused on the bâckward and 

forward 1 i nkages G.reated ty an i ndustry. The linkage concept was adopted 
, f Û 

;. from Hirschman95 and ~he m~thod of estimating these is based on Rasmussen Î s96 

technique. Backward linkage was defihed as the demand that an i'radu~try 
o 

generates for its input supp1ying industries as a résult of a unit increase 

in fonna 1 demand for i ts prodUc~s anp fcONard 1 i ~kage was the demand for 

output that it generates for its customer industry. Industries with a high 
• 

backward and farward 1 i nkage were <Othen classed as .' key; ind~~tr;es on the. 

demand linkage basis. Ta calcu1ate these linkage indlces we used the 

,95 " 
'> A~O. Hirschman, The Strategy of Economie Deve1opment. 1958. 

j 

96p• N. Rasmucssen, Studies 'ln Intersectoral 'Relation~, 1956. ~ 

. , 
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flow co-efficient matrix for 27 small-scale industries as pfovided by 

Venkatramaiah.
97 

The inverse of this matrix provides the basis fo~ using 

Rasmussen's analysis. Backward linkages are obtained by the summation 

of the rowelements of the Leontief inverse matrix and the), normalising 

these. In a similar manner, the forward linkage was obtained by using 

the column elements. 
" 

1 t was recogn i s ed tha t da ta prob lems can be immense. However, we 

have attempted to use the avai1ab1e data in the most useful manner. Though 

the daté). are for 1959, its.(use ·can be justified, based on the evidence of 

Venkatramaiah and Arg~ge,98 that by the 1960'5 the Indian economy·had 

deve10ped a sound industrial base. Their analysis was based on the 
, 

comparison of a number of input-output tables constructed in Inc!ia. In 

, fact, by indîcating the potentia1 of this ~echnique we wou1d suggest the 

compilation of data in this direction. 

,As an indication of the importance of cons;d~ring small and large-

scale industries separate1y, we calculated the demand linkages for a 36 x 36 " 

matrix comprising large, small and other industries. On this basis no 

(:.Jsmall-scale industry emerges as a 'key' sector. The results for the 

entire economy whencompared with Hazari 's analysis were similar. 

The second method within the input-output framework identified 'key' 

sectors on the basi s of the di rect and fndi rect emp 1 oyment genera ted. 
~ 

To àbtain direct and indirect emp10yment fig~res, we not on1y needed a 

97p. Venkatramaiah, Il'Flow Co-efficients for the Small-Sca1e Sector 
Industries," in P.N. Mathur and R. ,Bharadwaj (ed.). Economie Ana1ysis in 
Input-Output Framework -- with Indian Empirical Explorations, 1967. 

98p• Venkatram:iah ~nd L. Argade, lI~hanges in Input-Output 
'Co-efficients and their Impact on Production Levels,lI Artha Vijnana,' 

Vol. 21, March 1979. 

1 
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fully articulated flow co-efficients mattix but ,also labour co-efficients. 

The same 27-sector matrix was used and the labour co-efficients were 

ca1cu1ated using the census data. The sectors then were ranked according 

ta their total emp10yment creation per rupee of forma1 demand and for 
1 

Rs. la lakhs of formal d'emand (using the wage rates) provided another 
q. 

J'aSiS for identifying 'key' industries. 

, In terms of demand linkages, non-ferous metals, 1eather tanning and 

paper and its products emerge as key sectors in the 27-sector matrix. 

There are, however, a 1arger number of sectors which have a high backward 

or forward linkage only (Table 13). If total employment creation (using 

the wage rates) is considered then structural clay products, glass, 

non-ferous meta1s, other non-meta11ic miscellaneou5 products and non-

ferous products rank in the top five. If we consider the employment 

creation per rupee of forma1 dema~d on1y then, four of the top five 

sectors still rank in the top five category 

non-metallic miscel1aneous products. 

the exception being 
o 

Comparing the key sectors on the demand and employment linkage basis 

suggests that within the 90-100 percent range, for the 'proportion of 

direct to total employment, the key sectors under demand linkage are also 

significant under the direct employment creation criterion. 'If one 

wants to promote tota 1 emp loyment 'then one needs to exami ne the ranki ngs 
c 

of indus tri es on the emp l oyment 1 y nkage bas i so' 

The other two methods used are the labour-intensity measures and the 

el asti city" of substitution between capital and labour. The labour-intensity 

calculations were done for the"three different types of measures which 

• have been'suggested in the literature. These are the capital-labour (KIL) 

.. 
- -
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ratio, the capital co-effièient (capital-value added ratio, K/V) and the 

value added-labour (VIL) ratio. The rankings on the basis of each 

method were obtained. The Spearman's rank correlation among each measure 

suggests that the capital-labour (KIL) ratio ;5 perhaps the most 

appropriate. On this basis, the secters which have the top five ranks 

in the registered sector are: glass and ceramics, food products, wood 

products, repairing and servicing and leather and leather products. These 

are the most labour intensive and so have been classed as key sectors.-

In the unreg;stered sector the ranking is different for rural and urban 

areas. The k~~ctors here are listed in Table 24. 

Elasticity of substit\Jtion calculations were possible ,for the 

registeretf"sector only, as this was the only sector for which data were 

available. Since the data base~e ;s the same as that used for the 

labour intensity measure the results are comparable. Based on this fourth 

method we note that the~e are few substitution possibilities between 

,.. capital and labour which would leave output unaffected. In fact, the 

industries in the registered sector are generally capital intensive. 
1 

But glass and ceramics, food products, wood products and chemicals emerge 

as 'key· sectors. 

In general, however, the elast;city of substitution method did not 

pravide us, with useful results. This was par"tly due tQ the nature of our 

data. Essentially, we needed firm level data. Though our data was for 

#, each enterpri se, i t' co.vered a number of different acti vHi es wi.thi n a 
~ 

sector. Thus, for example, the category of leather and leather products 

includes such diverse activities as tanning of leather to the manufacture 

of sandals and chappals. A more uSéful guide would be obtained if we had 

more disaggregated data with a large number of observations. 

-

'. 
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In ,conclu~ion, therefore, our analysis indicates that the identification / 
1 

of 'key' sectors depends on the objective function of the central planner. 

If employment creation is c;;ons;dered ·ta be the main objective, then we 

would use the 'employment linkage' and 'labour intensity' measures. 
1 

Emplayment linkage is inherently super;or because'ithis ta~es account of 
, 

the interdependence of industries and the indirect implications of 

industrialisation. On the other hand, if output maximisation is the 

chief criterian then there is a need ta concentrate reseurces in secters , 

which have"high backward and forward linkages. It is recommende& that 

government policy be more responsive ta ~techniques suggested above, 

bearing in mind the limitations of data. 

(i , 
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A'ppendix A 

'Sorne Problems in the DefinitiOn of Smal1-Scale Industries 

1 

The problem of defining small-scale industries fram an analytical 

and inter-country comparison viewpoint is acute s;nce what is considered" 

small in one country may be very large in another. 99 The definition must 

be country specific and may be based on the following considerations: 

a) by place of work i.e. people working at home in the nature of 

cottage or handicraft industries as opposed to those going out to 

work on a piecemeal basis with the raw materials ~nd machinery 

being provided by the entrepreneur. 'It cou1d be based on whether 

the work is in a rural or urban district. These considerations' 

. are imp1icitly comprised in the distinction often made between 

cottage and modern sma1l-scale industry. 

b) employment 1eve1s have.been another major basis for definition~ 

This is generany combined with the use of power. Power;s used 

as a factor due to its 1ink with technology and hence distinguishes 

between cottage and sma11 industry. Power has also tended to be 

used al ong with the numbers emp 1 oyed. Some wri ters have been 

tempted to use employment a10ne as an indicator and consider 20-50 

persons in any finm as comprising sma11-scale industry,lOO 

o 

99 For a survey of varying international definitions see, K.A. Anello, 
R. Johnston and L. Wagenveld, "Employment Generation through Stimulation of 
Smal1-Scale Industries - An International Compilation of Sma1l-Sca1e 
Industry Definitions," Georgia Institute of Technolo9l, January 1975. 

lOO' ... smal1 scale industry which includes the informal or unorganized 
sector is most commonly defined to include all firms up ta 20-50 workers 
each ... ,' D. Morowetz, "Employment Implications of Industriaiisation in 
Developing Countries, Economie Journal, Vol. 84, September.1974, p. 525 . 

. . 
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c) capital being a scarce resourde has tended toqua1ify in itself 

as a basis, 

'd) the organisation of the business is another criteria. If 

management skills a~e required especia1ly in r~lation to dea1ing e 
10 

wi th other peop 1 e then th; s has tended to be another bas i s for 

rf 
determining whether a person is working on his own account and 50 

is not an industry as opposed to one having an employer and worker 

relationship, 

e) by the nature of operations in terms of tools and technjques in, 

use, 

f) by functional category i.e. whether production is for the export 

or home market. This has demand implications for both the product 

produced and its supplying industries. These functiona1 

characteristics are especially identified by Staley &,Moarse. 10l 

Nanjundan et. al. a1so use markets served as a chief characteristic 
, 

on the basi s of the fo 11 owi ng three characteri sti cs: li ttl e 

specialisation in management, close Rersonal contact, no dominant 

pas iti on in the ma rket. 102 

It i s quite ev; dent that the Qefi ni ti on of sma ll-sca l~ i ndus.tri es can 

be very wï de-rangi ng dependi ng on the objecti ves in hand. 

While the definition is crucial, one cannot afford to be bogged down 

by this problem. From a policy point of view, in a number of cases, the 

definition has been alluded to but may have ta be ignared in the ultimate 

/' 101E. Staley and R. ~1orset Modern S(I1all Industry for Developing 
~ Countries t McGraw Hill, Ne~YOrk, 1965.; 

102S• Nanjunden, H. E. Robi nson and~E. Sta 1 ey, Economi c Research for 
Small Industry Development, Asia Publishing House, Bombay, 1962. 

-
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;(an01YSiS. Th"s Prime Minister Nehrù, for example, in the Indian National 

P,l ann; ng Convnittee concl uded tha t: 

JI ••• there ;s tio great importance in searching for 
the best definition. Some working definition may be 
adopted clearly indicating where they overlap. What 
is important is a list of industries to be considered 
and large and small-scale industries to be separately 
group~d. Where there is a difference of opinion, the 
small industry m'ay b,e put into two or more groups to 
begin with and attention be drawn to this fact."103 

. 
In the Indian context, the definition gets especially marred by ~he 

, 
use of such terms as 'traditional l

, Icottag,e l
, 'village ' , and ~home' Î 

industries. The cottage industry ;s that industrial establishment whi~Q 

genera11y does not use mechanical power and is operated large1y by hand. 

Hence village and handicraft industries come under this category. Sm~ll

scale industries on the other hand are those that use motive power, 

1 modern 1 means of production and are run by sma11 entrepreneurs. 

Due to the vari et y of bases for defi ni ng sma 11 i ndustry recourse i s 

made to the statistical definitions. Here sorne measure of employment 

and investment is used. 

The Karve committeel04 using an investment eum employment definition 
, 

treated a11 units having capital investment up to Rs. 5 lakhs and employing 

less than 100 workers wfthout using power, as small-seale units. The 

Government of India first adopted this employmerlt eum capital definition 

but subsequent1y on1y capital emp10yed was used as a determining criterion 

for the purposes of speci fi c go~ernment assi stance. 

l03Government of India, Rura.1 and Cottage Industries - f'fational 
P1annin1 Committee Series l Report of the Sub-committee, Vora PUbl;shers, 
Delhi, 948, p. 54. 

l04Government of India, Report of th~ Village and Small-$ca1e 
1 ndus tri es COlTlllittee, 1956. 
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In the Second Plan the d~finition is capital of Rs. 5 1akhs and 
~ 

102 

employing ·less than SU pers ons when USi?9 power. The third plan rep1aced 

the. maximum number of persons with a m~~imum of 10"persons having capital 
1 

investment not exceeding Rs. 5 lakhs. 

The definition of small-scale during the cens us which has been used 

by us was in terms of capital of Rs. 7.5 1akhs or less in original value 

of plant and machinery and Rs. la 1akhs or less in the case of anci11ary 

units. The National Sampl. Survey used covers all manufacturing establiSh-! 

ments nct registered under the Factories Act 1948, using power and 

emp10ying less than la workers and those using power and employing less 

than 20 workers . 

" . 
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. .A f p,Endix B 
lLeontief IllVErse of 27x27 '~atrix 

1 fo~ SlIall Sca~e Industries 

1 2 3 
v 

~ 5 6 7 

1.· 1.058520 0.004158 o. ca1,2~2 0.58334" 0.063963 0.047343 0.116,183 , 

2. 0.001028 6.06668 3.77636 0.102548 0.666999 0.320771 0.136870 

3. O.OOOOlq 0.0 1.00001 0.001372 o. 129899 0.041164, 0.035~67 

4. 0.010121 O.OOOCfl 0.001465 1.00912 0.001563,0.022058 0.030711 

5. 0.0 0.0 o. C'. 0.0 1.0 0.0 0.0 

6. 0.0 0.0 0.0 0.0 0.0 1.0 0.0 

7. 0.0 0.0 0.0 0.0 0.0 0.,,0 1.0 

8. 0.0 0.0 o.c 0.0 0 .. 0 o. a 1 0.0 ~ 

, 

9. .0.0 ·0.0 o.c 0.0 0.0 0.0 0.0 
'I!>-

10. 0.02587 0.Q00719 0.C09778 0.032224 0.002803 0.002253 0~003771 -
11. 0.0 0.0 o.c 0.0 0.0 0.0000 1 ij 0.002686 

12. 0.0'11385 0.016214 0.C10176 0.006604 0.002461 0.001368 0.001617 

13. 0.014032 0.018116 'O.C11707 0.008C46 0.002885 0.015623 0.005626 

14. o • 00 1 499 'o. 0 0 1 9 99 o. CO 1251 0.00C860 0.000308 0.001671 0.000663 

15. 0.0 0.0 O.C 0.0 0,";,0 0.0 0.0 

16. 0.0 0.0 o.c 0.0 0.0 0.'0 0.0 

11. 0.0 0.0 o.c 0.0, o.~ 0.0 0.0 
~ 

18. 0.0 0.0 0.0 0.0 0.'0 0.0 0.0 

19. 0.0 ' 0.0 O. C 0.0 0.0 0.000016 0.000250 . 
20. 0.0 0.0 

1 
0.0 0.0 0.0 0.0 0.0 

21. 0.0 0.0 o.c 0.000003 0.0 0.002659 o. 000005 

22. 0.0 0.0 o.e 0.000003 0.0 0.002873 0~,0 

23. 0.006540 0.000311 0.C13769 0.01"273 0.002179 0.0,01312 0.031554 

,C 
24 •. 0.0 0.0 0.COOC08 0.0 o.oaCOOl C~00020" 0.004938 

25. 0.018595 0.069439 0.(45487 0.012617 0.009015 0.004725 0.003852 

26. 0.004311 o. a 1 34 S8 0.(13101 0.005561 0.010038 0.005897 0.009309 

27. 0.05682" 0.O210~9 0.C23854 0.04189 0.033186 O.007q~8 0.023278 
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APF~lt!ti~ B (contd.) 
Leontief InVErse of 27x27 8atrix ., for Silall"'-Sca.le Industries 

8 9 10 11 12 13 ltJ 1 
1 

1. 0.075424 0.0 0.0 0.002549 0.0 0.020657 0.005531 

2. 0.267293 0.0 0.0 0.004550 0.0 0.000349 0.000972 
1 

3. 0.070036 0.0 /0. C 0.001203 0.0 0.000005 0 .. 000013 

Il. 0.029119 0.0 10 • 0 . O.OOOC83 0.0 0.003437 0.009574 

s. 0.0 0.0 o.e 0.0 0.0 0.0 0.0 

6. 0.0 0.0 o.e 0.0 0.0 0.0 0.0 

7. 0.0 0.0 O.C 0.0 0.0 0.0 o. cr 
) 

8. 1.35171 0.0 Ô.C 0.0 0.0 0.0 0.0 

9. 0.0 1.0 0.0 0.0 0.0 0.0 0.0 

10. 0.001886 0.0 1. cv 0.086927 0.011786 0.024145 0.000306 

0 
0.010175 11. 0.00268& 0.0 f. ~J6320 0.0 0.0 0.0 

12. 0.001527 0.0 O.C 0.000040 .1.0 O. 002861 0.000063 
,~ 

13. 0.001843 0.0 0.0 0.009909 0.0 1.04804 0.000076 

14. 0.045418 0.0 0.0 0.005318 0.0 O. 112016 1.19649 

15. 0.0 0 .. 0 0.0 0.0 0.0 0.0 0.0 

16. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

17. 0.0 0.0 O.C 0.000046 0.0 0.0 0.,\ 

18. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

19. 0.0 0.0 0.0 0 .. 0 0.0 0.0 0.0 

20. 0.0 0.0 Q.C 0.0 0.0 0.0 0 .. 0 

21. 0.000338 0.0 0.0 0.155506 0.0 0.0 0.0 

22. 0.0 r. o o.e 0.0 0.0 0.0 0.0 

23. 0.043914 0.0 0.0 0.050945 O.01570é 0':003151 0.000135 

( 
24. 0.0 0.0 o.e "0.0 - 0.0 O.C 0.0 

25. 0.004691 0.0 0.0 0.000326 O. 1567 0.012919 0.000119 

26. 0.013986 0.0 o. a 0.0841351 0.004136 C.004877 0.,001723 

27. 0.Oll:i45Q 0.012252 0.0 0.035989 0.026861 0.033147 0.012205 
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lppendix B (Contd.) 
, Leontief InVErse of 27x27 Matrix 

t for saali Scale Industries 

15 16 17 18 19 20 '21 
<:;") 

1. 9.001114 0.0 0.C923E3 0.01791 0.001387 0.058089 0.0 
#' 

2. ' 0.000229 0.0 0.G16237 O. 00300 0.00C244 0.010212 0.0 

3. 0.000012 0.0 O.OOO~17 0.000040 O. 000-003 o. 0'00 137 0.0 

4. 0.001892 0.0 0.159872 0.029550 0.0023S8 0.010045 0.0 

5. 0.0 0 .. 0 0.0 0.0 0.0 0.0 0.0 

6. 0.0 0.0 O.C 0.0 0.0 0.0 0.0 
(JI 

7. 0.0 0.0 O.C 0..0 0.0 O. a 0.0-

b 8. 0.0 0.0 0.0 0.0 O. a o. a 0.0 

9. 0.0 0.0- O.c 0.0 0.0 .. 0.0 O~O 

la.. 0.000776 0.0 0.C05102 0.'001019 0.000C79 0.003209 0.000405 

11. 0.010175 0.0 O.C 0.0 0.0 
O __ Q 

0.0 
,><' 

~ 

12. 0.000013 0.0 O.COl Q.46 0.000202 0.000016 0.000658 0.0 

13.' 0.00009~ 0.0 0.001274 0.003558 0.000026 0_ 00080 1 0.0 

It 

14 0.2.36388 0.0 , 0.000136 O. OOC3 8 0.000358 0 .. COO086 0.0 

15. 1.0 0.0 O.C 0.0 - 0.0 O. a 0.0 

~ 
16. 0.0 1. a o.c 

1 

0.0 O~ a 0.0 0.0 

11. 0.0 0.0 1.0 0.0 0.0 0.0 0.0 
, 

18. 
. 
0.0 0.0 1.31536 0.002888 0.0 0.0 0.0 

19. 0.0 0.0 O.C 0.0 1.03364 O. a 0.0 , 

. 
20. 0.0 0.0 O.C 0.0 0.0 1.0 0.0 

1 

0.010005 o. a 1.79184 21. 0.001280 0.0 O.C 0.0 
1 

22. 0.0 0.0 O.C 0.0 0.0 0 .. 0 0.0 

23. 0.000446 0.0 o. C02260 0.036304 0.000113 0.033755 0.0 

-( 24. 0 .. 0 0.0 0.0 \ 0.0 0.0 0.0 0.0 
\ 

25. 0.148174 0.0 0, C02 10,000515 0.000030 0.010543 0 .. 0 

-
26. 0.001039 0.0 0.024880 0.005689 0.026112 o. 015596' 0.006623 

27 .. 0.019170 o. 060332 0.C06633 0.017451 0.00318 0.08939& 
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APFendi~ B (contd.) 1 Leontief Inverse oÏ 27x27 8atrix 

1 for Sllal~ Scale Industries 

22 23 24 25 26 27 

1. 0.010506'0.000000 o. C32375 0.000000 0.000000 0.000000 

2. 0.001848 0.0 0.C09387 0.0 0.0 0.0 

3. 0.000025 0.0 O. 001294 0 .. 0 0.0 0.0 

4. 0.018180 0.0 0.046688 0.0 0.0 0.0 

5. 0.0 0.0 o.e 0.0 0.'0 o. a 

6. 0.0 0.0 0.0 0.0 0.0 0.0 

7_ 0.0 0_0 0.0 0.0 o~o 0.0 

8. 0 .. 0 0_0 0.0 o. a , 0.0 0.0 

9. 0.0 0.0 0.0 0.0 0.0 0.0 

la. 0.001017 0.0 O. C02 543 0.0 0.0 0.0 

11. 0 .. 0 0_0 0.001815 0.0 0.0' 0.0 

12. 0.000119 0 .. 0 0.000376 0_0 0.0 0.0 

13. 0.000149 0_0 0.C00534 0.0 0.0' o. a 

14. 0.000020 0_0 0.C12605 0.0 0.0 0.0 
. 

15. 0.0 0.0 0.0 0.0 0.0 o. a 

16. 0_0 0.0 0.0 0.0 0 .. 0 0 .. 0 

17. 0.0 0.0 0.0 0.0 0.0 0.0 

18. 0.001677 0.0 0.000141 0.0 0.0 0.0 

19. 0.001934 0 .. 0 0.050685 0.0 0.0 o. a 

20. 0.0 0.0 0.0 0.0 0.0 0 .. a 

21. 0.925102 0.0 O.C01C09 O.G 0.,0 0.0 

22. 1.0 0.0 o.e 0.0 0.0 0.0 

23. 0.032787 2.59562 0,. ~30324 0.0 0.0 0.0 

( 
24. 0.000285 0.0 1.0013 0.0 0.0 - ',0. a 

25. 0.000323 0.007616 0,.002288 1.0 O. a _ 0.0 

26. 0.OQ829Ô 0.011423 0.C(7910 0.0 1.0 0.0 

27. 0.018287 0.077552 0.028415 0.0 0.0 ' 1.Ô 



• 

( 

Sector No. 

1 
2 
3 
4 
5 
6 
7 
8 

. 9 
la " 
11 
12 . 

o 13 
14 
15 
16 . 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Appendix B (contd.) 
Leontief Inverse of 27x27 Matrix 

for Sma11 Scale Industries 

Industry Name 

Other iron and steel 
Non-ferrQus metals 
Non-ferrous proëucts 
Light ferrous products 
Special industrial machinery 
Uther electrica1 equipment 
Automobi~e equipment 
High precision products 
Ferti1izers 
Petro1eum and coke 
Glass 
Structural clay products 
Other non-metallic minera1s 
Wood manufactures 
Beverages and tobacco 
Oils and fats 
Preservation and canning 
Other texti 1 es ' , ' 

r 
Manufacture of textiles n.e.c. 
Rubber, tubes and tyres 
Leather tanni ng 
Leather and other products 
Paper and its products 
Other ind~strial prodùcts 

" 

J:Qa 1 mi ni ng' 
"-Pri nti ng, pub lis hi ng and s ta ti onery c 

f 
1 R' 

Generation and tran~port of thermo-electric. power 

107 

Source: P. Venkatrama i ah, Il Flow Co-effi ci ents for the Sma ll-Sta 1 e Sector 
Industries;" in P.M. ~1athur and R."Bharadevaj (ed.), Economie 
Analysis in Inçut-Output Framework'- witfi Indian Empir~ca' 
Explorations, 01. l, 1967 • 

. ' 



1 

J- 1 .. 1 .. 0bj~d 
2. 0.00028 
3. 0.019q4 
4. 0.00052 
5. 0.OOCJ9tl 
o. O.OO06b 
7. 0.ù0059 
8. O.ÙJUti3 
9. O'.004JÙ 
10. 0.00006 
11. 0.Oü004 
12. 0.00223 

l';'~ 13. O.OllO17 
14. 0.Où003 
15. O.ÙaUbO 
16. 0.00üù4 
11. 0.0'0012 
1 B. O.OüOlo 

/' 

19. 0.00 023 
20. 0.00252 
21. 0.O027~ 
22. 0.00003 
2.3. 0.00110 
24. 0.00002 
25. 0.0 
26. 0.00343 
27. 0.OU077 
28. 0.00U85 
29. 0.OO4~a 
30. O.Où31Y 
31. 0.OÙ28::> 
32. 0.0 
33. 0-. Ù 

34. 0.00001 
35. o.ooeOL 
3b."" O.OüOOo 

( 
1 c-' _ 

1 . 
o. , 

Al-fendi X C 

Leontief Inverse of 36x36 Mdtru 
.tor Ldrge, S Ilall and Other Incl ustries 

2. 3 5 6 7 

O.Ù2~~6 0.'-'3118 0.00485 0.00504 0.00706 0.01247 0.0122 b 

1.ù0245 0.00167 0.00285 0.00114 0.002 e 7 0.ù0710 o. 00~]3 
J.JI.i16S 1.0~11 o. J0453 0.00187 0.00757 0.01018 O.019~2 
U.00695 0.00113 1.04312 0.00380 0.05772 0.03037 0.02782 
0.02929 0.00096 0.00585 1 • OJ32~ 0.08001 0.15193 0.04393 
v.00217 0.00106 0.02318 0.01275 1.29119 O. 16657 0.34688 
0.OÙ133 0.OOC60 0.01180 0.00398 0.12957 1.3]042 0.14550 
J.00292 0.00121 O. Ù 4256 0.01898 0.0601' 0.07363 1. 1 04a d 
0.OQ130 0.00365 0.03109 0.00841 0.01774 0.05504 0.03112 
J.UÙ020 0.\)0052 0.00349 0.00061 0.00166 0.00232 0.00109 
ù.OOù32 ù'. 00 C 13 0.00386 0.00010 0.00138 0.00099 0.00066 
0.01677 0.020~3 0.00235 O. OOO~O ù.00185 0.01020 0.00261 
0.001.)] 0.OOCLJ5 0.00167 0.00007 0.00282 0.00814 0.00.623 
v.00013 0.00015 0.110034 0.00038 0.00C51 0.00067 0.00072 
0.00203 Ù.OCC65 0.00376 0.01H9 O.Oü75o 0.00549 0.00373 
0.00045 0.00G07 O. J 0050 0.00·017 0.00059 0.00145 0.P020t; 
v.JOOe7 0.00C29 0.00043 0,,00017 0.00058 O.OOOb8 il .'\10599 
0.00243 O.COO26 0.00127 0.00061+ 0.00303 0.00 clo 0.0055 
0.00116 0.00C43 0.00825 {).00783 0.016.25 0.01558 0.ù1218 
0.00055 0.00181 0.00072 o. 000;.r 0.01223 0'.00329 0.00497 
Il. 0031 Q 0.00229 0.00149 0.010 0.00233 0.00318 0.00151 
0.00011 0.,00028 0.00044 0.00008 0.00051 0.00088 0.00044 
0.00205 0.OC€44 0.00018 0.00004 0.00029 0.00 070 0.00039 
ù.OOO17 O.OOoO~ 0.00020 0.00008 0.00032 0.00 081 0.00052 
O.ù 0.0 0.0 0.0 0.0 0.0 0.0 
0.00293 0.00199 0.00113 a • po 111 0.00918 0.09009 o. 01036 
ù.OO7LJ5 0.00142 0.01531 0.00h20 0.03770 0.04543 0.,03273 
0.00756 0.00177 0.00851 0.00481 0.01680 0.03525 0.-02271' 
\).04653 0.01C78 0.05191 0.02050 0.08375 0 • .2.15710.11797 
0.00805 0.00218 0.00245 0.00093 O.Ô1CS5 ù. ·0 1 '4.7 1 O. 0 0 53 a 
ù.00446 0.02Eq4 0.02100 P .00252 0.02805 o~ 0299<3 0.02b94 , 
0.0 0.0 0.0 0.0 0.0 o.ù 0-.0 

0.0 o.v 0.0 0.0 0.0 ù. Ù 0.0 
0.00005 O.OOCOl 0 •. 00019 0.00010 o. Q 0 579 . o.~ 0 a 145 o. 00 21 6 
0.00048 O.OOCC4 0.02524 0,. 01102 0.00224 0.00234 0.00114 
0 .. 00036 0.00030 0 .. 0 12b·a 0.0013]- 0.01149 0.-OlY52 Ù:'OO498 

• Q 

.. 

~ 

( . ~ 

.; 

l' 

, 'i 
J' 

1 
--



1. 
2. 
J. 

-4. 
5. 
6. 
7. 
ti. 
9. 
10. 
11. 
12. 
13. 

"y 14. 
15.' 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

, ",'-' 29. 
30. 
31. 
32. 
33: 
34. 
35. 
1-6'. 

l, . , 

9 

O.;:h39b 
0.OJ5~-+ 
O.ülJ77 
0.02355 
0.04635 
0.009 ... 3 
0.01536 
0.01244 
1.35127 
0.00127 
0.0 J 54 Il 
0.00802 
0.0052b 
0~OOOd7 

0.02138 
O.OJ818 
O.OJ028 

'O.012b9 
0.0097J 
0.OJ334 
0.OO5~5 
0.00039 
O."J 0029 
0.00067 
0.0 
0.0037:3 
0.021oJ 
0.O290~ 
0.170b4 
0.00541 
0.01757 
0.0 
0.0 
0.000'-'0 
O.OV 100 
0.00101 

1 
1 

A P P en d ilc c (c 0 n t d • ) 

Leon t ief inverse of 36x 36 ~a.t rix 
for Large, Sma.ll and.Other Indu.!1tries 

10 11 1.2 13 14 

0.03713 0.05580 O. 40595 0.30125 0.06668 
ù.OO434 Ù.OO379 O.{)7698 0.00303 0.00548 
0.00550 0.12633 0.01545 0.009ù5 0.09613 
0.08939 0.02665 0.01263 0.01757 0.01716 
0.09323 0.02735 0.00977 0.01209 0.01094 
0.0261)0 0.01673 0.00565 0.00674 0.00662 
ù. ù Oa51 0.01054 0.00330 0.0033~ 0.00308 
0.J3354 0.01383 0.0099t3 0.01414 0.01063 
0.01359 0.04=71 0.02612 0.03351 0.03452 
1.01754 o .Oj 200 0.00052 0.00057 0.00049 
0.00419 1.0049 0.00557 0.00141 O.OOlJb 
ü.OO212 0.00341 1.13148 0.00166 0.00991 
0.00445 0.00245 0.00324 1, ... 27601 0.06Sb3 
ù.OO326 0.00055 0.00074 0_017~7 1.34314 
0.10899 0.00387 0.01745"0.00986 0.00414 
0.00121 0.00533 0.00074 0.00066 ().O0102 
J.OOSd4 0.00 C5Q 0.0 ° 02 8 0.00145 0.00O~2 

0.01335 O~O2337 0.00611 0.00406 0.00432 
0.02592 0.00786 0.00373 0.01610 0.01411 
J. 00 136 0.00131 0.00181 0.00149 0.00 123 
0.00222 0.60177 0.00382 0.00445 0.00327 
0.OOJ44 0.00050 0.00046 0.00046 0.01615 
0.0 () 03.2 ' 0 ~ 0 0116 0.00258 0.00047 0.00088 
0.00043 0 ... 00047 0.00041 0.00036 0 .. 00063 
O.ù 0.0 .. 0.0 0.0 0.0 
\).ù0151 0.00204 0.00222 0.00220 0.00C97 
0.04476 0.02350 0.01838 0.01477 0.01601 
O.Ù1817 0.01932 0.01720 0.'01536 0.02678 
0.11311 0.12015 0.1 0848 0.09614 0.16971 
0.00842 0.00192 0.00376 0.00741 0.00249 
ù.03:,47 0.02161 0.01~72 0.01969 0.01045 
0.0 J.O 0.0 0.0 0.0 
ù40ù 0.0 0.0 0.0 O.G 
O.OOJ6Ù 0.00043 0.00019 0.OO1q4 o to 111 
0.ÙO~14 0.GOC93 0.00041 O.üOO55 0.00053 
J •. OQ 192 0.00952 0.01057 o • 00 100 o. Où 208 

, ' 

109 

lS 16 

~ 

0.35271 0.01513 
0.00564 0.00315 
0.01066 0.01322 
0.01944 0.07316 
0.02d70 0.13010 
0.00930 0.02515 
0.00425 O. 0109 1 
0.01584 0.01652 
0.01536 0.12770 
0.00122 0.00099 
0.00134 0.00382 
0.01096 0.00391 
O.0092ij 0.00438 
0.03029 0.00075 
1.13777 ù. 0 1527 
0.00089 1.00988 
0.00197 0.00091 
0.OQ180 0.00789 
0.01311 0.·01578· 
0.00196 0.00120 
0.00370 0.0117Q 
0.00077 0.00056 
0.00059 0.00033 
0.00061 0.00440 
0.0 0.0 
0.00186 0.01777 
0.02703 0.01526 
0.02592 0.02009 
O. 16JbJ 0.09277 
0.00798 0.00663 
0.02634 0.02016 
0.0 0.0 
0.0 0.0 
0.00019 0.00082 
0.00077 0.0'0314 
0.00105 0.01494 



1 

1 • 

-' 2. 
3 .. 
4. 
5. 
6. 
7. 
tj. 

9. 
l,O. 
11. 
12. 
13. 
14. 
15. 
lb. 
17. 

, 18". 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

t 

Appendix C (contd .• ) 

Leonti.ef Inverse of 36%36 Matrix 
tor Large, Sllall and Other Industries 

17 18 19 20 21 22 

0.10245 0.03022 0.00309 0.0233'1 0.02420 0.10833 
O.111~9 0.00533 0.00295 0.00321 0.00225 0.00408 
0.1.2505 () • 0 52 1 2 ' 0 • 0 C 29 9 0.05154 0.03855 0.04609 
0.01934 0.02866 0.11663 0.02798 0_00560 0.01473 
0.01453 ù.01729 0,,02562 0.02599 0.03094 a.Op912 
0.00834 0.01228 0.02731 0.0970b 0 .. 00770 a.OOS'1 
o • 0 Ù <t 1'4 J.OO789 0.01238 0.15742 0.00165 0.00251 
O.Ol~Jj J.J2349 0.07635 0.01404 0.002413 0.00770 
0.06929 0.07657 0.01284 0.0'-510 0.022'26 0.03049 
0.UJ070 D.OOJ94 0.00266 0.00058 0 .. 00016 0.000141 
0.00'122 0.00248 0.00194 0.00038 0.00020 0.00067 
0.00932 0.00977 0.00116 0.00252 0.00813 0.00329 
0.15094 J.009l2 0.00J07 0.00303 0.00171 0.3029'0 
0.00332 0.J1141 0.00052 0.00ù25 0.00011 0.08456 
O.U4ù35 0.00493 0.00141 0.001 J 9 0.00102 0.01311 
O.OJ13~ 0.00119 O.OOObO 0.00060 0.00Q36 0.00082 
1.02U58 O.OÙ070 0.00C86 0.00016 0.002513 0.00 C5ù 
0.00452 1.1b(:j33 0.01199 0.00940 O.0036~ 0.00781 
0.01031 0.01601 1.033C8 0.00794 0.00236 0.00738 
0.ù0158 o JO 0 0 9 17 O. 00 1 3"1 1.00165 0 .• 00057 0.00114 
0.00342 0.00372 0.00162 0.00084 1.00002 0.00185 
0.00051 0.00062 0.00061 0.00028 0.00010 1.00127 
0.01.1 135 '0.00081 0.00C36 0.00052 0.00066 o. 0005 2 
0.00J73 0.00058 0.00033 O. 0 0'039 . 0 • 000 1 9 O. 00050 
O.u 0.0 0.0 0.0 0.0 0.0 
0.00153 :1.03<333 0.00166 0.01109 0.07232 0.00211 
0.U2CJ040.04771 0.03201 0.01956 0.00771+- 0.01508 
0.03098 0.02457-0.01422 0 .. 016510.00803 0.02115 
0.19593 0.15J36 0.08753 0.10335 0.0502~ '0.13415 
0.OJ38~ O.JÛ4~4 0.01294 0.00278 0.00047 0.00280 
O.017d3 0.030370.05181 0.00854 0.00270 0.009b5 
O.J ù. ù J.O 0.0 0.0 0.0 -
0.0 ù.0 0.0 0.0 0.0 0.0 
0.00090 .0.00054 O.002t36 0.00056 0.00007 Q.OOC52 
O.OùOb2 où. 00087 O.OOJ 13 0.00095 o • ooo~o 0.00045 
0.00322 y.OO~28 0.01018' 0.00324 0.00029 0.00C63 

,. 

110 

23 24 

0.34478 0.06555 
0.01038 0.00342 
0.3048tl 0.14679 
O.010b4 0 .. 01741 
0.00796 0.05782 
0.00316 0.00410 
0.00161 O.OÙ197 
0.00419 0.00481 
0.00952 0.01349 
O. Où 030 O. 00037 
0.00ù7~ 0.00025 
0.1266b 0.00336 
0.00215 0.00296 
0.00020 0.00045 
0.00237 0.01006 
0.00041 0.00061 
0.00016 0.00012 
0.00288 0.01004 
0.00545 0.01034 
0.00148 0.00094 
0.001720.00122 
0 .. 00 U24 0.00024 
1.02119 0.00123 
0.000271.00041 
0.0 0.0 
0.00951 0.00085 
O. 00 989 o. 0 1 545 
0.01 271 0.0 1753 
0.07337 0.11047 
0.00185 0.00098 
0.01179 0.00731 
0.0 0.0 
0.0 0.0 
0.00007 0.00009 
0.00034 0.00103 
O. 0 0 1'~ 2 o. 0 0 049 

? 



1 

25 

1 • 0.049tl7 
2. 0.ù1212 
3. 0.07~8o 

4. O.01li54 
5. 0.00B03 
6. 0.OOd23 
7. 0.00300 
8. O.OObl0 
9. 0.00914 
10. O.OJO~l 

11. O.JOOb7 
12. 0 .. ù2722 
13. 0.OJu24 
lLJ. 0.;)0079 
15. 'O. Où 7 33 
16. 

. 
0.Oùl11 

17. 0.14590 
18. O.U1Zb7 
19. o.oo-na 
20. 0.00150 
21. 0.00121 
:a. 0.00031 
23. 0.Ù01bb 
24. 0.00057 
25. 1.ù323~ 
26. 0.21907 
27. 0.ù1387 
28. 0.02423 
29. 0.15271 
30. 0.00149 
31. 0.00779 
32. 0.0 
33. 0.0 
34. 0.OÙ02~ 

35. ' 0.00044 
30. 0.00101 

, 
~ 

A pp en d ix C (c 0 nt d • ) 

Leontief Inverse of 36x36 lfatrix 
for Large, S mali and Other Industries 

2b 27 28 29 30 

'" 
O.070LJ9 0.00554 0.00662 0.00789 0.00500 
ù.ù1259 O. 00974 0.00325 0.02873 0.00167 
ù.ù5183 0.00209 0.0042b 0.00260 0.00239 
0.02586 0.01179 o. 31'44~ 0.02386 0.01159 
0.ù1968 0.04S13 0.020'81 0.00513 0.00727 
ù.01797 0.01S7lt 0.09248 0.00LJ61 0.00816 
O.Ù0723 0.04396 0.01814 0.00272 0.00741 
ù.01~37 0.00594 0.02020 0.00216 0.003b5 
0.28430 0.05355 0.09418 0.00772 0.00862 
ù.00J66 0.00125 0.0059LJ 0.00080 0.OGC62 
ù.00190 0.00197 0.00169 0.00062 0.0021 
0.11370 0.00778 0.00226 0.00113 0.00320 
0.{)ù520 0.00115 0.O.oq21 0.02630 0.01067 
0.00056 O.OOG56 0.00074 0.00055 0.00037 
0.00657 0.0018Q 0.00370 0.00068 0.OOC53 
J.00243 0.00049 0.00099 0.00500 0.00018 
0.00029 0.00C09 0.00044 0.00017 0.00033 
J. 024 L+ 6 0.0 0 l83 0.02240 0.000.52 0.00122 
0.01180 0.oeS60 O. 00859 0.00517 0.02863 
0.\J0352 0.0045 0.002H 0.00467 0.01567 
0.00202 0.00C93 0.00670 0.00084 0.02070 
0.00038 0.00012 0.00270 0.0013L+ O.00C32 
0.Où556 o. 00 C35 o. 00 026 0.00017 O.0002~ 

v.000b8 0.00014 0.00035 0.0038 d 0 .. 00C09 
0.0 0.0 0.0 0.0 0.0 
1.12507 0.00322 0.0027LJ 0.00053 0.00222 
ù. 02005 1.011.173 0.02423 0,.01469 0.09492 
0.02991 0~O0922 1.01534 0.001ld4 0.02058 
0.18095 0.37914 0.09222 1 • 0~21 0 0.02358 
o • () 023 4- 0 • 0 0 1 HI 'o. 00 35 5 0.00298 1.01566 
ù. 01031 0.00582 0.03246 0.01408 0.02890 
0.0 0~0 0':. 0 0.0 0.0 
ù.ù 0.0 0,;.0 0.0 0.0 ' 
0.00ù20 0.00264 0.00053 0.00'010 0.00036 
u.OOÙ83 0.00C80 0.00781 0.00003 0.00C36 
ù.00181 0.00110 0.00484 0.00053 0.00469 

') 

. , 

111 

J·1 32 

0.00768 0.02979 
0.00244 0.00627 
0.00498 0.01175 
0.00659 0.03597 
0.00703 0.02.352 
0.01145 0.04539 
0.00.315 0.11698 
0.00759 '0.01898 
0.01841 0.0986ù 
O. Ù 17dO 0.01622 
0.00030 O.OLJ1S3 
O.0063~ 0.02~22 
0.001+58 0.01907 
O. 00 424+ 0;, 00 4- J 5 
0.00282 0.00521 
0.00030 0.00137 
0.00656 0.00827 
0.00094 0.00399 
0.00022 0.OOL+97 
0.00437 0.00187 
0.015LJ7 0.01774' 
0.005380.03978 
O.OOb21 0.00094 
0~00014 o. 0004 9 
0.0 0.0 
0.00702 0.01020 
0.01147 0.O28~2 
0.00656 0.03638 "" 0.03791 0.13013 

~t 
-

0.03040 0.00588 ',; 
:f 

1.00319 0.11805 J: 
V .. Ù 1.0 

-~' .... ' 

·i 
0.0 0.0 
0.00012 O.OOOL+O 
O.0002~ 0.00112 
0.00314 0.00330 

! 

" 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
, 1 • 
12. 
13. 
14. 
15. 
J6. 

, 17. 
1 b. 
19. 
20. 
21. 
22. 

. 23. 
24_ 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
]3. 
34. 
35. 
36. 

Appendix C (contd.) 
t, 

~eontiei Inve~se oi 36x36 ~atri~ 
ioc Lartje, 5mall and Ot'hec rndustcie7' , 

33 

0.00374 0.0 
0.Où09~ O.J 
0.OJ1119 0.0 
0.00090 ù.ù 
0.00120 O.J 
0.ù02ôli ù.o 
0.005760_,0 
O.JOObS O.J 
O.()0352 ù.o 
O.UOù1S J.J 
o • J,Q -+ :, 2,Ci o. J 
ù.ùO'tiOb ù.O 
0.J0131 1.1.0 
0.00Ù24 0.0 
0.ù0033 0.0 
O~OOùù8 0.0 
O.J01b9 0.0 
0.0002t:i 0.0 
O.J002a 0.0 
0:00012 0.0 
0.00011;3 O.J 
O.002M3 V.J 
0.00007 0.0 
0:000 3 0.0 
0.0 0.0 
O.OIl047 ù.v 
0.00260 0.0 
O.OU133 0.0 
0.00828 0.0 
0.00033 0.0 
0.00069 ù.o 
0.0 0.0 
1.0 0.0 
0.J0003 1.0 
O.JÙOÙJ 0.0 
0.ùùù2~ ù.ù 

34 35 36 

0.02 114 0.00 Sb 5 
0.05636 0.00305 
0.00588 0.002141 
0.04473 0.12373 
0.05(;41 0.03089 
0.213000 0.00532 
0.08680' 0.00269 
O. Ù 5 771 0.00658 
0.44275 0.01298 
0.04882 0.00952 
0.00258 0.00062 
0.00493 0.00230 
0.OOê44 0.00985 
0.00C76 0.0076ij 
0.01421 0.ù0225 
0.003950.00020 
0.00 C76 0'.00020 
0.00712 0.00091 
0.03844 0.00530 
0.00505 0.00208 
0:00317 0.00087 y 

0.00068 0.01983 
O.OOC37 0.00011 
0.00114 0.00037 
0.0 0.0 
0.00718 0.00043 
0.07129 0.01189 
0.053250 .. 01500 
Ô.J0178 0.09656 

1 
0.00t45 0.00249 
O.02C55 0.01212 
0.0 0.0 
0.0 0.0\0 
O.G01ba 0.00009 
1.06t5~ 0.00331 
O.0041~ 1.00170 

1 

112 . 

1 

1 

Note: List of Industries are as 1isted in Table 14. 

Source: S.P. Gupta, Plann~MOdels in India - with Projections to 1975, 
Praeger Publisher~èW York, 197', Table 11.4, 1955/56. 
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Appen_di x . D 

Aggregation of Sectors for Calcu1ating Labour Co-efficients 
and Wage Rates 

Sector No. a NIC Produd: Codes 

l 
2 
3 
4 
5 
6b 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Nb 
25b 
26 
27b 

. 
3313-16, 3322, 3325 
3333, 3953, 3362 
3339, 3349 
3359 
3539, 3541, 3542, 3545, 3548, 3549 
3639 
3748,,13792 
3801-03 
3113 
3059. 3070 
3211,3213-17, 3219 
3209 
3299 
2701,2702,2709-11, 2720-23, 2729-30, 2741-44, 2749 
2023,2200,2210,2221,2223, 2241, 2242-44, 2249 
2199 
2026, 2029 
2602-03, 2613-14, 2623~ 2629, 2641-42 
2699 
3002-04, 3009, 3011, 3021, 3023-25, 3029 
2902..;05 
2906, 2909, 2911-14, 2920, 2931-32, 2939, 2990 
2804-05, 2809, 2811-13, 2819, 2831-32, 2839 
3499, 3579, 3599, 3806, 3899 1 

3059, 3070 ! 
2850, 2870, 2880, 2890 
3701 

Note: ~Sectors names are as 1isted in Table 11. 
Approximate classification. 1 

$our.ce: Report on Cens us of Small-$cale Industrial Units, 0.E. cit., various . , . 
pages. 
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l. 
2. 
3. _ 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
1l. 
12. 
13. 
14. 
15. 
16. 
17. 

• 18. 
19. 
20. 
21. 
22. 
23. 
24. 

~
5. 
6. 
7. 

Appendix E 

Labour Co-efficients for 27 Small-$cale Industries 

Sectors 

Other 1ron and steel 
Non-ferrous metals 
Non- ferrous products 
Light ferrous products 
Special industrial maehinery 
Other electrieal equ;pment 
Automobile equipment 
Hi gh pree; sion products 

- Ferti 1 i zers 
Petroleum and coke 
Glass 
Structura 1 clay products 
Other non-meta 11 i c mi nera 1 s 
Wood manufacture 
Beverages and tobacco 
Oi 1 s and fats 
Preservati on and canni ng 
Other texti 1 es 
Manufacture of textiles n.e.c. 
Rubber, tubes and tyres 
Leather tann;ng 
Leather and other products 
Paper and i ts products 
Other industrial products 
Coa1 mining 
Printing, pub1ishing and stationery 
Generation and transport of thenno-e1ectri c 
electric power 

Labour Co-efficients 

Ç) 

0:0881 . 
0.0420 
0.0466 
0.0565 
0.1403 
0.0406 
0.1202 
0.1257 
0.0231 
0.0651 
'0.1950 
0.3291 
0.1271 
0.1004 
0.0842 
0.0941 
0.0585 
0.1042 
0.0741 
0:0932 
0.0300 
0.0728 
0.0760 
0.1189 
0.0651 
0.1571 

0.0990 

Source: Report on Census of Small-Scale Industrial Units. Vol. r and II. 
op. cit., var; ous pages. 

. , 
l 

. 
-,,~ 
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Appendix F 

Elasticities of. Substitution for Registered 
Small-Scale Industries 

Elasticityof 
Sector ~ s ubsti tuti on T -rStati sti cs 

'.' 

1. Food 'products 1. 17 5.4567 
2. Beverages 0.76· 1.5649 
3. Hosiery and ready-made gannents 0.03 0.0927 
4. Wood products 0.79 2.3398 
5. Paper products s printi ng, etc. O.3T 0.8096 
6. Leather and 1 ea ther products 0.17 0.3683 
7. Rubber and pl as ti c products 0.48 1.9087 
8. Chemicals 0.76 3.7607 
9. G1 ass and cerami cs 1.40 5.4412 

la. Basic metal industries 0.13 0.2106 
11. Metal products 0.88 2.0799 
12. Ma~hinery and parts 0.21 .1.2385 
13. ' El ctr; ca land el ectroni c 

products 0.91 2.6508 
14. Transport equi pment 0.42 2.2712 
15. Mi sce11 anequs 0.28 0.9936 
16. Repa~r;ng, servicing and job w-ork 0.22 1.1189 

~;: 

Source: Report on Cens us of Small-Sca1e Industria1 Units, Vol. 1 & II. 
-op. cit .• various pages. 

-2 R -
0.71 
0.80 
0.42 
0.87 
0.56 
0.80 
0.73 
0.55 
.0.84 
0.13 
0.60 
0.74 

0.17 
0,94 
0.74 
0.96 
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