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INffiODUCTION 

The existence of unutilised capacity results in wastage 

ofscarce capital resources adversely affecting economic growtho 

The problem of capacity utilization has received some theoreti

cal attention with the work of Chamberlin on the theory of 

monopolistic competition. Apart from this, this has been with 

the planners as an important problem. During the formulation of 

the Second Five Year Plan c. N. Vakil has focussed attention 

on this problem. Even earlier, in 1949 the Commercial Inte

lligence unit of Government of India started collecting figures 

on installed capacity for some Selected Industries. The approach 

document to Seventh Plan (Planning Commission, 1984) stresses 

that "The Seventh Plan has to lay emphasis on improved utiliz~ 

tion of capacity by pinpointing the factors responsible for the 

existence of idle capacities. Continued, regular and intensive 

monitoring of all major public sector enterprises and especially 

of capacity utilization, should be used effectively fo! this 

purpose." Thus the capacity utilization is an important pro

blem which affects many economic variables such as investment, 

prices, productivity, employment and income. 

Capacity is usually understood as the maximum possible 

output with the available resources under normal conditions. 

But when it comes to measurement of capacity a large number of 

problems arise. Does maximum output refer to technical maximum 
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or whether costs are also to be considered? " Does capital uti-

lization mean capacity utilization? What resources are to be 

considered as variables and what are to be considered as given? 

How are normal conditions to be defined. The definition of 

capacity is thus beset with a number of problems. The object of 

the present study is to understand how different researchers 

have approached the problem of the concept of capacity and its 

measurement and to review the capacity estimates relating to 

the Indian manufacturing sector. 

In Chapter I different approaches to the concept of 

·capacity have been examined. Chapter II reviews the various 

methods of measuring capacity, their merits and demerits. In 

Chapter III the studies pertaining to the estimation of capa

city in Indian manufacturing industries are reviewed. 



CHAPTER I 

THE CONCEPT OF CAP ACI 'IY 

In economic analysis the notion of capacity plays an 

important role. The efficiency of the economic organisation 

is often measured by its potential to achieve full utilization 

of its resources. With Chamberlin's contribution to the theory 

of monopolistic competition, the concept of capacity received 

some theoretical attention. Though it is recognised that 

~apacity plays an important role in planning the economic 

activity and in business cycle theory, a precise definition of 

the concept has proved to be elusive and a number of approaches 

have been suggested. We discuss below the different approaches 

to the concept of capacity and the problems involved in defin

ing it. 

1.0 Approaches to Capacity 

There are two main approaches to the concept of capa

city, namely 

i) Engineers' or technical concept of capacity, 

ii) Economists• or cost concept of capacity. 

These approaches differ from each other in respect of 

the variable which is most important in the definition of 

capacity. 

3 
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1.1 Engineers' or Technical Concept of Capacity 

The production function is used in this approach which 

implicitly assumes given plant facilities, an uninterrupted 

flow of variable inputs such as labour and raw materials and 

normal organisation of production. 

Suppose X = output, n = labour, k = stock of capital 

services then X = f (n, k), assuming only these two factors of 

production are used. If we use labour actually employed (nf) 

and utilised flow of capital services (d), then X = f(nf, d) 

will give us the actual output. But at full capacity, the 

'relation will be_ X = f(n k). Therefore capacity output is the 

production flow associated with the input of fully utilised 

manpower, capital and other relevant factors of production. It 

is a technical concept since costs are not used, and technical 

re.lations (production function) are emphasised. 

This approach again has two versions, one is 'pure 

engineers' approach' and other is modified engineers• approach 

(Moris s Budin and Samuel Paul, 1961) • 

1.1.1 Pure Engineers' Approach 

In this approach the technical potential of equipments 

of the firm is generally built up from the estimates of the 

speeds of the major machines and finally assessed in terms of 

the limitations set by the slowest equipment. And on this 

basis estimates of capacity by allowing the shut down and re

pairs' time if regularly expected, are worked out with the 

help of production functions. 



1.1.2 Modified Engineers' Approach 

In this approach apart from technical constraints, 

consideration is given to other non-technical factors such as 

quantity and quality of variable labour force, quality of 

organisation, quality of raw materials etc. In view of the 

important role assigned to non-technical factors this approach 

is called as 'modified engineering' version of the concept of 

capacity. 

The significant differences between these two approaches 

lie in the considerations given to the influences of management 

capabilities and. established patterns of operation which include 

the effectiveness of plarit lay out, supervisory controls over 

labour and method of operating time. 

i) Installed Capacity 

In this approach, considering the technical relations 

and taking into account the number of working shifts per day 

the installed capacity is determined. Depending upon the normal 

practice of operation of the individual industry, the "working 

period" is taken as "single shift working for 300 days" and 

for most of the industries as "double shift working for 300 

days" and for continuous process industries "three shift work

ing for 330 or 36? days" (NCAER, 1966). 

The installed capacity is defined as "the maximum out

put that a plant is capable of producing and is established on 

the basis of the number of operable shifts appropriate to the 
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industry concerned assuming all the necessary inputs are avail

able" (A. P. Srini vas amurthy, 1979). 

ii) Rated Capacity 

Rated capacity is defined as "the maximum production 

which a given plant is capable of producing under prevailing 

conditions in a countrT' (Gupta Meena and Thavaraj M.J.K., 

197?). Generally rated capacity is equal to installed capacity 

but due to climatic conditions or due to changes in supply of 

inputs, it may be sometimes lower than installed capacity. 

iii) Attainable Capacity 

The rated capacity may not be attainable with the 

aging of the plant. The maximum output possible taking into 

account the aging of the plant and its useful life etc. is 

termed as attainable capacity. 

iv) Available Capacity 

Some times, because of changes in circumstances, non

availability of inputs, even the attainable capacity may not 

be available for a certain period of time. 'Then the avail

able capacity is the maximum output that can be produced in a 

particular period within a given set of conditions'. Avail

able capacity generally much less than the rated capacity 

(Gupta Meena and Thavaraj M.J.K., 197?). 

v) Licensed Capaci_ll 

It is the capacity for which~ firm has obtained a 
I 
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licence from the issuing authorities. The licensed capacity is 

determined on the basis of technical and economical feasibility 

of the plant (Gupta Meena & Thavaraj M • .J.K., 1975). 

vi) Designed Capacity 

It is the capacity of a plant in which technical factor 

is mainly considered at the time of installation of the plant 

(Gupta Meena & Thavaraj M • .J.K., 1975). The designed capacity 

is likely to be higher than installed capacity as installed 

capacity is based on the working period prevalent in the indu

stry in which the machine is used. 

1.2 Economists• or Cost Concept of Capacity 

Under this approach "the capacity would be defined as 

the output level associated with full competitive equilibrium" 

(L. R. Klein, 1960). 

For a firm the capacity point would occur at the 

minimum of the average cost curve i.e. capacity for firm would 

be oc, as shown in the following figure. This implies zero 

profits at equilibrium point where marginal cost, average 

cost, price and marginal revenue all are equal. 

cost 

0 

MC 

l 
I 
I 

o L---------~c----------~ 
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For a firm in imperfect competition the capacity out

put is o~ which below full capacity output of perfect competi-

tive firm. Cost 

.___ __ ....... _......_ _____ ~ Out pu:c 
0 <t c 

In general according to Raymond T. Bowman and Almarin 

Phillips (1955) capacity is defined "as the points of minimum 

short run unit cost, minimum long run unit cost, the equality 

of marginal cost and marginal revenue, the tangency of short 

and long run average cost curves, and the output at Which 

short run marginal cost becomes infinite." 

1.2.1 Economists' Approach has three version~ 

i) L. R. Klein's version 

ii) Bert G. Hickman's version 

iii) Marginal cost approach 

1.2.1.1 L. R. Klein's Version 

According to L. R. Klein (1960) the economists' concept 

of capacity can be explained by using production function in 

lieu of cost function. 

There are three assumptions, firstly, technology re

mains same i.e. production function remains same, secondly 
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minimum cost for any given output and lastly zero profits. 

Suppose there are only ~~o factors of production viz. 

labour and capital. 

x = f(n,d) 

fn/fd = w/q 

px = wn + qd 

(1) 

( 2) 

( 3) 

where x = (Net) output, p = price of output, w = wage rate and 

q = price of capital services, n = labour, d = capital fn and 

fd are the marginal products of labour and capital respec

tively. This system of three equations has five variables 

(x, n, d, w/q and p/q). Incorporating the capacity values of 

inputs (labour and capital) in· the above system, the capacity 

output can be determined. Thus this definition of capacity 

output in terms of zero profits shows how competitive economy 

depends on the existing price system. Though it seems similar 

to competitive point of equilibrium in terms of average cost, 

it gives clearer role for market prices in determining the 

capacity. 

1.2.1.2 Bert G. Hickman's Version 

According to Bert G. Hickman (1963) capacity is de

fined as that output which may be produced at minimum average 

total cost, given the existing physical plant and organisation 

of production and the prevailing factor prices. 

Capacity at any given time is an output variable which 

depends on the size of capital-stock, state of production 
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technology and existing factor prices. To produce a certain 

level of output, a desired amount of capital stock is necessary 

which can be given by following equation. 

where Y =normal output level, K =desired capital stock, 

P =relative prices; T =state of technology and t = time. 

With the help of above equation the capacity output 

can be estimated as follows: 

= Kt-1 - a1 - a3 P t - ~ T 

~ 

where yc = capacity output; 

Y~ would be produced with the full utilization of actual 

capital- stock Kt_1 , if labour input is adjusted to yield the 

least-cost combination with existing capital under existing 

state of technology and. factor prices. 

(1) 

( 2) 

In above equation all variables except T are expressed 

in logarithms. Here it is to be noted that to estimate capacity 

at time t in a given industry is to derive above equation from 

the original investment regression and calculate the optimum 

output corresponding to the actual capital-stock. 

The capacity derived in this way, will not depend only 

on capital stock but also on the relative prices and time, and 

the level of technology. S~nce ~ will usually have negative 

value in the first equation, which shows that the effect of . 
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technical progress is generally to reduce the capital stock 

necessary to produce a given output, the capacity of a given 

capital stock as computed from the second equation will usually 

increase over the time period. 

The economic capacity of a given stock of capital will 

vary according to relative price change by altering the optimum 

combination of labour and capital inputs. 

This version of capacity also takes into account the 

effects of scale economies. If there are neither economies nor 

diseconomies of scale, ~ will have a value equal to unity, so 

that doubling of capital stock and labour input would double 

the capacity. If ~ is less than one then capacity Will more 

than double With doubling of the inputs, a case of increasing 

returns to scale of plant. When ~ is greater than one then 

it will be a case of decreasing returns to scale. 

1.2.1.3 Marginal Cost Approach 

According to this approach (Frank de Leeuw, 1961) 

•capacity output is that level of output at which short run 

marginal costs are "X" per cent above minimum short run aver

age total cost.• 

Under this definition, capacity output represents a 

point at which cost of an additional unit of output is above 

the most efficient unit cost. Here the value of "X" would be 

the s arne for all firms at an aggregate measure and would be 

selected on the basis of empirical relationship between 
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capacity utilization and other variables for alternative X•s; 

and "high" level of X may serve initial purpose. This approach 

has the advantage of the expectations about the relationship of 

capacity utilization to investment, prices and other variables. 

It also has the advantage of choice of selection of what should 

be included in the measure of capacity and what should not be. 

However, there is the problem of determining the most efficient 

unit cost and apart from this, it is scarcely feasible to use 

in practice. 

1.3 Concept of Capacity for a Sector 

All the above approaches of capacity are explained with 

respect to either firm or industry in different market struc

tures. 

The capacity of a sector is defined as below. "Given 

a particular conglomerate of capital (in physical sense) in a 

sector a certain range of output rates for the product would be 

carried on with the existing facilities, there being no tendency 

to add capital due to output variations alone. At some rate of 

output, however, there will be a tendency to buy more capital 

goods. New investment . is induced. It is this rate of output 

which is to be called the 'capacity' of a sector" (Almarin 

Phillips) - (Daniel Creamer, 1961). 

In above definition capacity is an economic limit to 

the rate of•output with existing facilities of a sector. It is 

the rate of output after which capital additions would tend to 

be made. Under certain conditions of cost, the economic limit 
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may also coincide with a technical limit. That is to say no 

more could be produced by the establishment in the sector with 

existing facilities regardless of the costs involved. 

In this definition technological or engineering approach 

in its pure form attempts to measure productive capabilities of 

plant and machinery without regard to the cost of complementary 

materials and demand for the products. The economic approach 

attempts to allow for costs, demand and alternative uses of 

resources. In this manner the definition of capacity for a 

sector is the combination of both the main approaches. 

1.4 Concept of Capacity for an Economy 

The concept of capacity at macro level is useful in the 

analysis of aggregate investment demand and in multiplier 

accelerator principles and in business cycle analysis too. 

The capacity at economy level is defined as "the maxi

mum sustainable level of output (per year) that can be got 

when an economy's available resources are fully and efficiently 

employed, given tastes and technologt' (Gordon c. Winston, 

1977). This approach to capacity implicitly takes into account 

both the engineering and economic approaches to capacity. 

The capacity at economy level besides aggregating 

micro units has also to take into account the mutual compat

ability of industries. It can be defined as "that level of 

output of the economy, which cannot be further increased with-
' 

out additional investment in the industry of which capacity 
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utilization is 100 per cent "(L. R. Klein, 1960). In this de

finition the supply constraint of the industry whose utilization 

is 100 per cent is emphasised. This capacity output at economy 

level can be computed by applying input-output technique. 

1.5 Dimensions of Capacity 

In all the above concepts of the capacity, there are 

two important dimensions. 

i) The first is the physical or technological dimen

sion where the physical output is to be taken into account. 

ii) The other dimension is the time without which the 

capacity cannot oe defined. The time dimension has two 

aspects. 

First aspect of time dimension in defining capacity, 

is, the point of time one must refer capacity at beginning of 

the period or at the end of the period or average of the period. 

This is important because in the process of production the 

machinery or capital will depreciate over time and may not have 

the same capacity for the next period. Hence it is necessary 

to mention the capacity either at the beginning or at the end 

of the period. 

The other aspect is that of operating time. If the 

plant is operating 8 hours a shift, 2 shifts per day and 6 days 

in a week and another plant of same size, is operating 8 hours 

a shift, 3 shifts a day and 6 days in a week, in both the cases 

capacity will not be the same, and in the second case it will 
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be higher than the first. Therefore how long the plant is 

operating is important and as such capacity cannot be express

ed without referring this second aspect of time (Fredric Moore, 

1957). 

1.6 Assumptions Made in Defining Capacity 

The following assumptions seem to be necessary for 

defining capacity. 

i) Infinitely elastic supply of all variable factors 

needs to be assumed. For if there is no uninterrupted supply 

of variable factors then it is not possible to realise the 

capacity output and the resultant will not be defined as capa

city output. Due to bottlenecks in the supply of variable 

factors there will be excess capacity and if it becomes a 

permanent feature then there will be no point in having high 

capacity which cannot be utilised. 

ii) Technology remains same. 

If technology goes on changing there will not be 

unique capacity for that period of time. Under such circum

stance it will be difficult to define capacity and empirically 

to measure it in an appropriate manner. 

iii) Capacity in Physical Unit 

Capacity should be measured in terms of physical 

output rather than in value terms. In case it is measured in 

value terms it is difficult to institute inter-temporal com

parison of capacities under inflationary price situations. 
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iv) Normal Practice 

In defining capacity one must use the normal practice 

in regard to work hours, work week and number of shifts. The 

normal operating time should be used (Fredric Moore, 19?7). 

1.7 Difficulties in Defining Capacity 

1.7.1 Economists• approach of capacity is difficult to define 

in case of multi-product firms and L-shaped cost curves, due to 

main problem of assigning the marginal cost for each product or 

the average cost and to get unique minimum point on L-shaped 

average cost. 

Again with the same concept, there is no unique and 

uniform method of computing depreciation and this affects the 

costs and so the capacity. 

In the case of engineers• approach, costs are not con

sidered, production function is important, where capacity is an 

index combination of all fully utilised factors of production, 

but it is hard to measure capital stock and so to capacity. 

This concept' of capacity refers to rated or assessed capacity. 

Empirically it is more operational than economists• concept of 

capacity. 

In general the usefulness of either concepts depends 

upon the purpose of study. If the analyst is interested in 

quantitative analysis of the efficiency and allocation of re

sources then his concern is with economists• concept of 

capacity in which price plays an important role in resource 
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allocation. Though the basis of both these approaches is 

different, under certain conditions there is no dichotomy 

between these two. 

1.7.2 General Difficulties 

We note below some of the general difficulties besides 

the above relating to the definition of capacity. 

i) If the capacity is defined in output units, then 

it has all the conceptual difficulties of output measurement. 

For example quality differences of products. 

ii) If the capacity is aefined with reference to 

either 'normal' practice or to costs; it depends to some extent 

on the relative prices of labour, machinery and other inputs. 

Here the concept of capacity is the set of various economic 

concepts difficult to define clearly. 

iii) T~ough capacity is short-run restraint on volume 

of output which is imposed by the existing capital stock, 

availability of raw materials etc., conceptually each of the 

above approaches has restraint independently defined, but 

actually various restraints may combine and interact in a com

plicated way in practice (de Lecuw, 1961). 

iv) Defining capacity in terms of cost is difficult 

because of various cost concepts. For the purpose one must use 

normal cost concept, which is abstracted from seasonal and 

cyclical changes in factor prices. Again one must distinguish 

between private and social costs too. 
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v) In case of multi-product units, though capacity may 

be defined either in value terms or standard product ratio, 

both of these have their own problems. 

1.8 Uses of Capacity Concept 

Below are noted some of the uses of capacity in the 

analysis of economic situations. 

i) Capacity and associated utilization rates give us 

a combined measure for allocation of resources. In case of 

production function designed to show actual operations of the 

economy, one measures input variables by amounts actually used 

in the production process. For labour inputs one uses an 

employment variable, showing the number of man hours actually 

used during the period of production. Here one can use in 

general a labour force variable only in the full capacity 

version of the production function. 

ii) The percentage utilization of capacity may tell 

us more about the overall economic efficiency than other avail

able statistics such as unemployment. The purpose of capacity 

and utilization statistics is to attempt to extend the measures 

of underutilization of resources beyond such conventional 

statistics as the number of unemployed. 

iii) The concept of capacity bas important contribu

tions to business cycle theory which rely heavily on capacity 

variables. The theories of business cycle are not fully 

operational without a proper definition of capacity; it helps 

to understand the nature of business cycle. 
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iv) In some cases- capacity may be thought to be a 

substitute for stock of capital and difficulties in measure

ment of capital may be hoped to be overcome .by measurement of 

the capacity. In general capacity measures a good deal more 

than the stock of capital, and it is difficult, indeed to 

consider a satisfactory measure overcoming deficiencies in 

capital measurement through capacity measurement (Klein L.R., 

1960). 



CHAPTER II 

MEASURES OF ESTIMATING CAPACITY OUTPUT 

2.1 As seen in the preceding chapter, there is no unique 

definition or approach to the concept of capacity; and 

similarly there is no unique and precise method for estimating 

the capacity output. There are various methods available in 

literature which differ from one other in various respects. 

The following are the major methods of estimating capacity. 

1) Installed capacity 

2) Using capital-output ratio 

3) Trend through peaks 

4) Size of capital-stock 

5') Production function 

6) McGraw-Hill Department of Economics method 

7) Federal Reserve Board method 

8) Potential:GNP 

9) Macro capacity measure using input-output frame 

10) Linear Programming method 

2.2 Typology of Capacity Measures 

These capacity measures can be classified in a number 

of ways based on the concept, scope, outcome of production 

process, the limiting factor (dominant variable) and source 

of information. 

20 
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2.2.1 Concept 

The measures can be classified on the basis of concept 

of capacity used in the methodology of the measure. 

a) Engineers' Concept of Capacity 

In the preceding chapter we have noted that there are 

two approaches to the engineers• concept of capacity. 

i) Measures Based on Pure Engineers' Concept of Capacity 

These measures consider mainly the technical aspect of 

capacity. Installed capacity and operating time measures be

long to this category. 

ii) Measures Based on Modified Engineers' Concept of Capacity 

Under this category those measures are grouped together 

which are based on, not only technical relations but also on 

other non-technical factors. However, cost is not taken into 

consideration. Measures based on production function, capital

stock capacity and input-output fall in this category. 

b) Economists' Concept of Capacity 

Under this category all those measures are grouped to

gether which are based on economists' concept of capacity, such 

as trends through peaks, capital-output ratio, linear programm

ing where objective function involves cost concepts. 

2.2.2 Coverage 

In this category measures are grouped on the basis of 
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the scope of the measure, i.e. whether the measure is appli

cable to the economy or the industry or the plant. 

i) Macro Measures 

Measures which are used economy wide are grouped under 

this class. For example, potential GNP, input-output are 

applicable only at the macro level. 

ii) Micro Measures 

Measures which are applicable to industry or sector 

alone are called micro measures (For example, linear programm

ing, capital stock capacity, capital-output ratio, installed 

capacity, Federal Reserve Board measure, McGraw-Hill measure 

etc.). By appropriate weighting macro estimates can be derived 

on the basis of these measures. 

2.2.3 Product/Process 

Measures may be classified according to the nature of 

industry in terms of product/process etc. 

i) Measures for Single Product/Process 

This group comprises all measures which are used in 

measuring capacity for single product/single processes indu

stries.(For example, production function, Federal Reserve Board, 

McGraw-Hill, Capital-output ratio etc.). 

ii) Measures for Multi-product/process 

This group consists of all those measures which are 
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used to estimate capacity output of multi products/processes 

industries. In this group falls the linear programming method. 

2.2.4 Source of Information 

Under this class measures are grouped according to the 

source and methodology of collecting information. Measures 

are classified into two classes. 

i) Measures Based on Survey 

Under this sub-class measures grouped, are those which 

are based on the information collected by conducting field 

surveys asking for the primary information (McGraw-Hill and 

other survey measures). 

ii) Measures Based on Non-survey 

This sub-class comprises those measures which are based 

on the secondary data. (For example, trends through peaks, 

production function, capital-stock capacity, input-output, 

capital-output ratio, etc.). 

2.2.? Operating Time 

Under this, measures are grouped together considering 

the operating time in terms of working shifts, i.e. those 

measures which consider operating time and those who do not. 

i) ~asures Based on Number of Working Shifts 

Here only those measures which consider the number of 

shifts as an important variable in estimating capacity output 

are considered. (For example, installed capacity). 
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ii) Measures Not-based on Working Shifts 

There are various measures which do not take cognizance 

of the working shifts directly, in their method of estimating 

the capacity output. (Trends through peaks, input-output, pro

duction function, Federal Reserve Board, capital-output ratio 

etc.). 

2. 2. 6 Dominant Variable 

The measures can be classified according to the domi

nating variable as listed below. 

i) Capital 

This group comprises measures which have capital stock 

as dominant variable. (Example, capital-stock capacity and 

capital-output ratio). 

ii) Employment 

Measures grouped together here are based on employment 

rate/unemployment rate as the dominant variable. (Example 

potential GNP). 

The measures do not have a single variable as a dominant 

one. They may be multi-variable measures. 

Though the above types of classification are not neat 

in the sense that the groups are not always mutually exclusive, 

they would throw light on the nature of the measures. We have 

tabulated the broad characteristics of various measures in 

Table 2.1. 



Table 2.1 Characteristics of Capacity Measures 

Sr. 
No. 

Measure Concept Micro/Macro/Both Influence of shifts -------Dominant variable Nature of data problem 

------ - - - - -
1, Installed capacity Engineering 

2. Capital-output Engineering 
ratio 

3. Trend through Economists' 
peaks 

4. Capital-s tack Economists' 

5. Production Engineering _ 
function 

6, McGraw-lUll Economists' 

?. Federal Reserve Economists' 
Board 

B. Potential : GNP Economists' 
(Historical) 

9. Input-output Technical 

10. Linear programming Engineering/ 
Economists' 

- - - - - - - - - - - - - - - - - - - - - - - - 7 

Both Yes 

Both No 

Both No 

Both No 

Both No 

Both Yes 

Both Yes 

Macro No 

Macro Not 
applicable 

Micro Yes 

Capital 

Capital 

No single variable 

Investment 

Theoretically many 
in practice em
ployment 

Entrepreneurs • 
judg~ment 

Entrepreneurs• 
judgement 

No single variable 

Compatabili ty of 
sectors 

Machine hours 

Regular collection of 
capacity data 

Estimation of capital 
data 

Only production data 

Estimation of invest
ment function 

Econometric estima
tion and data on 
capac! ty values 

Collection of survey 
data 

Survey data 

Validity of historical 
relationship 

Availability of in
put-output tables 

Primary collection 
of data at micro 
level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - -

N 
Ul 
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Now we discuss the various methods of estimating capa-

city. 

2. 3 Installed Capacity 

The installed capacity measure is widely used in India 

(Economic Division of Planning Commission 1977, NCEAR 1966, 

RBI, 1969), Government sources (MSP, DGTD) report the installed 

capacity for a wide range of products. In this measure capa

city is defined for each product on the basis of a particular 

number of shifts working per day depending upon the normal 

practice of operation of the individual industry. The "working 

period" is taken as single shift working for 300 days "for most 

of the single and -double shift industries", and for continuous 

process industries, "three shift working for 330 days or 367 

days". Considering the technical relations and number of 

shifts and working days, capacity output is estimated on the 

assumption of uninterrupted supply of other raw materials. 

The maximum output that a plant is capable of producing, 

is established on the basis of the number of operable shifts 

appropriate to the industry concerned assuming the availability 

of necessary inputs is called the installed capacity of that 

plant ( Srini vas a.murthy A.P., 1979). 

Estimating in this manner the installed capacity of 

each industry and by a proper weighting, the aggregate index 

of capacity can be computed. Further by taking the ratio of 

actual output index to installed capacity output index the 

utilization rate can be obtained. 
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This measure is applicable at micro as well as macro 

level. This is also a measure which is largely based on 

engineering concept though economists• approach is also taken 

into account to some extent. 

Installed capacity can be measured unambiguously in the 

case of single product firms, but in the case of multi~product 

firms installed capacity productwise has to be based on judge

ment. 

The installed capacity estimates are naturally depen

dent on the shift pattern assumed. Samuel Paul (1974) observes 

that a significant number of units which are classified under 

single shift operation by MSP, actually work on two shifts and 

some even on three shifts basis and shows that the potential 

capacity is much in excess of the single shift equivalent. Thus 

depending on the assumption about the feasible pattern of shift 

operation capacity estimates vary. 

The capacity utilization at the macro level is obtain

ed by aggregating the individual utilization ratios at the 

micro level using value added as weights. Normally value add

ed shares in the existing production are used as weights (RBI, 

1969, Pauls., 1974). The value added shares of the capacity 

output would be more appropriate. It is also debatable whether 

value added or production should be used for weighting. While 

in the analysis pertaining to income value added weights are 

proper, if the focus is on production in physical terms, pro

duction may be more appropriate for weighting. 
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This installed capacity measure faces the problem of 

determining the working shifts which varies according to nature 

of industries. This measure some times gives percentage uti

lization rate more than 100 (RBI 1969, NCEAR 1966) which is very 

unrealistic. 

2.4 Using Capital-Output Ratio 

National Industrial Conference Board estimates capacity 

by using the minimum capital-output ratio. Here net fixed 

capital-stock is taken into account from the accounts of busi

ness operation and transactions as they are recorded in cor

porate balance sheets and profit and loss statements. To relate 

capital to output; only fixed capital is taken into considera

tion such as structures and equipment. The volume of structures 

and equipment is measured by the value (net of depreciation) 

placed on these assets by manufacturing enterprises in their 

balance sheets, with the corrected price changes. 

Then capital-output ratios are calculated in value 

terms at constant prices and are examined for cyclical peak 

period, and a bench·mark year is selected, which is meant vir

tually full capacity utilisation point. This is the ratio, 

considered as capital capacity output ratio and using this 

ratio the capacity is estimated as follows (Almarin Phillips, 

1963). 

• FCO = 
coo cot (1) 
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ot 
CO = capacity utilization rate at fl 

t 

where FC
0 

= Fixed capital in bench-mark period 

C0
0 

= Capacity output in bench-mark period 

FC
0

/C0
0 

= Capital capacity output ratio in bench 

mark period 

cot = Estimated capacity output at time t 

ot = Actual output at time t. 

(2) 

To get the utilization rate for the manufacturing sector as a 

whole the actual output in value terms at constant prices is 

added and divided by the sum of capacity output in value terms 

at the constant ppices for the same industries in manufacturing 

sector. For aggregating capacity estimates for individual indu

stries, they should be mutually compatible, which means if all 

the industries attempted to operate simultaneously at these 

capacity rates, there should be no bottlenecks of labour and 

material shortages. 

This measure can be applied at the economy level as 

well. In 1978 this method was further developed by Panic (1978). 

Instead of capital-output he considers output capital ratio and 

constructs the series (Yt/Kt)' t = 1 ••••• T, where Yt and Kt 

are output and capital-stock, t time. Then by fitting a 

linear trend to actual output/capital series he derives •capa

city• output capital series (Christiano Lawrence J. 1981). 

yt ,.. 
K = ao + ~t + ut 

t 
t = 1 ••••• T 
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The capacity output capital ratio is taken to be the point on 

the line with time deviation ~ raised just enough so that it 

touches only one of observed Yt/Kt series. By adjustment,in 

this way, Y/K ratio is called as (Yt/Kt)c, which is assumed to 

be capacity output/capital ratio. Then the ratio of (Yt/Ktr) to 

(Yt/Kt)c is called capacity utilization i.e. [<Yt/Kt) I 

(Yt/Kt)c J x 100 = percent capacity utilization. 

This takes into account the change in investment by 

fitting the linear trend with t. 

The one serious limitation of the above method is the 

assumption that the output is related to net (depreciated) 

capital values. Output is better related with gross capital 

rather than with net capital. The gross net ratios of capital 

are not uniform over time and across the industries. This limi

tation becomes all the more serious in the case of developing 

couri tries. 

In this measure the most formidable problem is that of 

measuring the capital stock. The deflation to constant money 

terms of capital stock values, depreciated or undepreciated, 

poses difficulty because capital produces an income stream in

to the future. The prices of capital goods reflect discounted 

values of this income stream as well as the cost of producing 

the total items. Deflation by usual methods to adjust to base 

year prices the various items of capital in subsequent years 

is not appropriate as the fact that technological changes may 



have increased the discounted value of these as compared to the 

base years items. For this purpose no realistic alternative 

is available (Almarin Phillips 1963). 

2.? Trend Through Peaks 

The method of constructing trend through peaks (Wharton) 

index of capacity utilization involves marking cyclical peaks 

for each of the industry index of industrial production and 

then fitting the line between successive peaks. Between present 

and last established peak, the previous line is extrapolated at 

its constant slope unless the index in present period exceeds 

the extrapolated trend line. A new line with a different slope 

is obtained if the present peak exceeds the earlier one. This 

way revisions are made in the last line segment till there is a 

cyclical decrease in the index of industrial production. 

In this measure implicit assumption is that there is a 

fixed stock of capital in each industry which cannot be changed 

quickly and an unlimited supply of variable factors of produc

tion. The level of production in each individual industry is 

independent of the output of other industries. It also assumes 

that the actual peak output as the capacity output. 

In constructing Wharton series the basic data are 

quarterly series constructed from three-month averages of 

seasonally adjusted monthly industry indices. In identifying 

the peaks following rules are followed (K. Krishnamurthy,l961) 

which are not applicable to declining industries. 
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1) A quarter may be identified as peak if it is higher 

than or equal to two adjacent quarters. 

2) If output is unchanged at peak level for two succe

ssive quarters, then second quarter is identified as peak. 

3) If it is unchanged at peak level for three succe

ssive quarters, then middle one is identified as peak. 

4) When output reaches a peak following a decline of 

no more than one quarter period, the second of the two highs 

is identified as the peak. 

5) A new peak is established when actual output in

creases above the trend line fitted to the previous two peaks. 

The ratio ·of actual output to the fitted trend line 

through peaks is called capacity utilization. For every 

quarter such ratios are obtained for all component industries 

and then a weighted average is taken. This method can be 

applied for a firm or industry or for the economy as a whole. 

As the capacity output had to be necessarily realised at least 

for a point of time this measure takes into account the limita

tion of not only factors like capital but all other factors 

like organisation management etc. The peak output is con

sidered as the capacity output and the unutilised capacity, if 

any, at the peak is not taken into account. For this reason 

the method has an upward bias in the estimate of capacity 

utilization. But the great merit of this measure is that 

capacity as estimated could actually be realizable in the 
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economy. The data requirements for this method are not at all 

stringent and are easily available. 

This measure is widely used in various countries both 

at micro and macro level (See _.Tim Taylor,David Winter and 

David Pearce, 1970; G. Briscoe P. O'Brien, D • .r. Smyth, 1970; 

RBI, 1970; D. U. Sastry, 1984). 

This measure is the simplest, easy to compute and yields 

estimates of capacity utilization over wide range of industries. 

It attempts to measure the degree of utilization of all factors 

of production toge~her. Though this measure is attractive, it 

has its own demerits too. The implicit assumption made in the 

measure that everr major peak represents capacity output which 

has the 100% utilization at that point is unrealistic and the 

method fails to distinguish differences in the intensity of 

utilization from one peak to another. Another assumption im

plied in extrapolating the line is that capacity output grows 

at a constant arithmetic rate between peaks. How can even 

growth rate take place where pattern of investment is expected 

to be procyclical? Even in the case of supply constraints and 

other rigidities due to market intervention through controls 

and regulations the identified peak may in fact be lower than 

the true peaks, which results in lower estimate of capacity and 

over estimation of utilization. This measure faces the problem 

of aggregation, since peaks of one industry may not synchronise 

with peaks of other industries. Capacity expansion may also 

take discrete jumps at the individual firm level, but aggregating 
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it over several firms it could appear as smooth and a conti

nuous one. Even with these drawbacks it would be useful as a 

measure of changes in utilization rates over relatively short 

time intervals. This is the most popular measure which is 

widely used in various countries. 

2.6 Use of Capital-Stock 

Bert G. Hickman (1963) proposes a method to measure 

capacity using an investment function. He formulates an in

vestment function which implies a precise relationship between 

capital stock and capacity. The basic investment regression 

equation is obtained as follows. 

1) First it is assumed that the real net fixed invest

ment in any year is proportional to the difference between 

actual and desired capital stock where the latter is defined 

as that stock which would be desired in long term equilibrium 

as per conditions prevalent in t. i.e. 

where Kt = actual capital stock; Kt = desired 

stock of capital at the end of year t. 

2) Secondly he assumes that the desired stock of 

capital is a function of the expected long term or "normal" 

level of output (Y) and relative prices (P) in year t plus 

time trend. i.e. 

( 2) 
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T = time trend is used as a proxy for technological progress. 

From equation (1) and (2) we get 

( 3) 

Assuming businessmen's expectation of current levels to per

sist indefinitely into the future, using current outputs and 

relative prices the parameters are estimated. Two forms of 

relative prices are used. First is the price of capital rela

tive to product and the other is the price of capital relative 

to wage rate. 

This regression equation relates desired capital to 

normal output and prices. He measures the annual rate at which 

percentage gap between desired and actual stock is eliminated. 

Using these estimates, capacity is defined a? follows. 

= Kt-1 - a1 - a3Pt - ~ T 

a2 

where Y~ =capacity output at time 't'. 

That is the capacity output depends on the size of the capital 

stock, the level of production technique and the relative 

prices of productive resources. 

Above Y~ would be produced with the actual capital 

stock if labour input were adjusted to yield the least cost 

combination with existing capital, with existing technology 

and factor prices. 
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In this estimate value of a2 decides the effect of 

economies of scale. Several advantages are claimed for this 

method. It is consistent with the basic theory of optimum 

economic production while avoiding the estimation of cost and 

production functions. The method allows for the effects of 

scale economies. 

The problem of measurement of capital persists.Besides 
().. 

this Mur11 Brown points out that the capacity estimation of 

this method requires the reversibility of regression and this 

is a serious limitation • Unlike functional relations, re

gression relations not being exact are not reversible. 
6 I 

2.7 Production Function 

This method considers all the factors of production 

in estimating the capacity output. Capacity output is defined 

as "the production flow associated with the input of fully 

utilised manpower, capital and other relevant factors of pro-

duct ion" (L. R. Klein, 1960). Here the relationship between 

actual volume of output and factors of production is estimated 

and that relationship is used to compute full capacity output 

corresponding to full utilisation of factors of production. 

Actual output is defined as below (L. R. Klein & R. s. 

Pres ton, 1967). 

( 1) 

where Xt = actual output, Let = man hours employed, Kut = 
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capital utilised, ert = a proxy for technical change and vt = 
error term, t = time. 

From this capacity output is defined as below 

( 2) 

where Xct = capacity output, Lt = available man hours (exclu

sive of frictional unemployment), Kt = full utilised capital 

and ert = proxy for technical change. A, "r , ~ & 'P are 

estimates of parameters in equation (1) and Vt = o. Assuming 

Lt and Kt are measured without error, above relationship will 

hold good. While the data on manhours Lt are usually available, 

the measurement of · total capital stock Kt poses problems. Carl 

Christ (1967) uses the rate of new investment as a proxy for 

unutilised capital stock on the assumption that new investment 

would be determined by the percentage of unutilised capital. 

Robert Solow (19?7) uses rate of man hour employment as proxy 

assuming Kut = 
Kt 

( 3) 

Klein (1967) follows Solow in this respect. The assumption 

underlying (3) that the capital and labour are utilised at the 

s arne rate is a strong one and may have an empirical basis. 

Assuming Cobb-Douglas production function capacity out

put is defined as in (2); Kut defined as in (3) then we get 

(~) = The degree of homogeneity is 



38 

assumed same as that of production function for industry. 

Firstly Lt is obtained in termsof men and then converted into 

man hours; which is defined as follows. 

(4) 

where Let = employed labour force, Lvt = involuntary unemploy

ment, Lft = frictional unemployment and S = coefficient of 

response of labour supply to employment opportunities. Solv

ing equation (4) we get 

Lt - Lft = Let { 1 + < P.. - -«ft)/ 

[ (j - 6 ) ( 1 - ,Ut) J} 

and 

where )Ut = total unemployment rate, )Uft = frictional 

unemployment rate. 

(4.1) 

(4.2) 

(4.3) 

(4.4) 

(4.5') 
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Now expressing full employment man hours as actual man 

hours used, which gives a measure of potential man hours less 

frictional man hours. 

(?) 

This adjustment factor is observable from published 

employment series provided we have Jkft & J . From this 

available man hours Lt - Lft can be estimated, by fitting 

linear segments through peaks, the smooth monotonic increasing 

trend of aggregate supply of man hours is obtained. The dis

tribution of man hours in capacity input of labour to each 

industry is done by fitting linear segments between computed 

factor shares for each industry at peak demand points. Multi

plying these percentages into series ,we get the trend in capa

city man hours for each industry. 

By assuming.the industries are cost minimizers which 

gives the increasing returns to scale. j3 /.,<:. estimated from 

factor share data. 

( 6) 

where qtKut = non-wage income, WtLet = wage income, t = time, 

zt = error term 

( ~)=, 1 
T 

r 
~ (7) 
t=1 
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then estimating A, ~ & .; from the regression. 

( A) (Let) 
log e + Y t + oe [ log e + 

e 
(Kut) J log + log evt ( 8) 

/'/' A A A I"',.....-... 
with the estimates A, -1 , oe & j3 where f3 = c< ( f3 joe. ) 

we compute the capacity output from equation (2) given Kt and 

L for each industry. 
t 

Then capacity utilization is defined as the ratio of Xt to 

xct• This measure is applicable to economy as a whole and it 

is widely used (K. Krishnamurthy, 1961\ G. Briscoe, P.O•Brien 

and Smyth, 1970; Nayar & Kanbur~l976;and Artus J. R. 1977). 

Instead of using the Cobb-Douglas formulation of the 

production function other forms like the CES can also be used 

(Nayar & Kanbur, 1976). 

This measure can be used both at the micro and macro 

levels. Under the assumptions that (a) the method of allocat

ing labour force at full capacity among industries is correct, 

(b) that firms minimise cost in the factor market which are 

competitive, (c) that the functional form is appropriate and 

finally (d) that the observed data truly measure the relevant 

economic concepts, the engineering approach of the production 

function coincides with the economists• approach to capacity 

(Klein 1960). 
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This production function measure of capacity is con

ceptually very sound since capacity output is the function of 

not a single but of many variables such as capital, labour, and 

technological change etc. and uses the concept of capacity in • 
its wider sense. The advantage of this measure is that it 

gives a decomposition of capacity output growth according to 

changes in the factors of production. 

Once estimated the parameters of production equation do 

not remain same over the period of time; these should be re

estimated. Otherwise utilisation rates will become biased. The 

major problem with this measure is about the measurement of 

capital. The measurement problem with the capital is two-fold. 

One is the problem of estimating the replacement value of 

capital from the available depreciated or purchased value of · 

capital. The other one which received great theoretical atten

tion with the· work of .Joan Robinson (195'3-54) and Sraffa is the 

validity of the very concept of aggregate capital which makes 

the aggregate production function concept meaningless. 

2. 8 McGraw-Hill Department of Econo~ 

The economics department of the McGraw-Hill publication 

company conducts annual surveys. In the survey questions such 

as the following are asked to companies, "At the end of the 

(past) year, how did your capacity measured in terms of physical 

volume, compare with what it was at the end of the previous 

year?" Another question is "At which rate companies would 
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prefer to operate?" (Almarin Phillips, 1963). 

In this measure no readymade definition of capacity was 

given to the companies; they were asked to set their own defini

tions and only hint was given to follow a common-sense defini

tion of capacity such as maximum output under normal working 

conditions. 

Then on the basis of the above data aggregating the 

utilization rate which is the ratio of actual output to capa

city output, the economy wide utilization rate is obtained. 

In addition to this, periodically the department con

ducts the utilization survey (George L. Perry, 1973) which is 

expected to overcome the difficulties of the above capacity 

survey. In this measure instead of asking questions related to 

capacity, questions were asked pertaining to utilization of 

capacity. This information is expected to take into account 

the changes in obsolescence of facilities, the changes in 

capital labour ratios, or in other structural changes. "It 

appears that respondents 'find' capacity when output rises 

sharply, and •lose' it when output slackens" (George L. Perry 

1973). Therefore it is the better source of information per

taining to short term bottlenecks, rather than to potential 

output. Particularly this does not provide an objective 

measure of the ·depth of recession (Artus Jacques R. 1977). 

These surveys are useful source of information on account of 

• spare capacity as seen by the entrepreneurs. 

This survey measure is likely to have bias and non-
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random errors. Bias may enter in different ways such as mergers 

and consolidations, expansion in wrong industrial classifica

tions, failure to report reduction in capacity due to bank

rupticies of a firm and retirement of facilities and possible 

bias in case of results in primarily on the replies by large 

firms (Almarin Phillips, 1963). 

Reporting of capacity in case of multi-product firms, 

which involves aggregation may have upward bias due to sub

contracting. In terms of the final output capacity may not 

increase but in terms of value added it may, if the firm 

chooses to manufacture the same intermediate output. Here firm 

may report zero rise in capacity based on final output which 

is incorrect. 

These direct surveys do not define the capacity and 

the definition is left to respondents and this may lead to 

different approaches for the capacity by different respondents. 

The estimates of capacity from the survey suffers from having 

no periodic bench mark so that any systematic error in the 

annual estimates of capacity growth from the operating rate 

bench marks are provided annually. This survey suffers from 

cyclical bias if respondents treat marginal facilities differ

ently at different stages of the cycle. During the slack the 

idle facilities are likely to be ignored in estimating operat.. 

ing rates but may be counted when they were put back in use 

(George L. Perry 1973). 
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Though there are demerits of this measure, there are 

merits too. "The obvious advantage of the survey method is 

that direct question relating to capacity are reported to by 

persons likely to know the answers." (Almarin Phillips.l963). 

This is a better source of information pertaining to the spare 

capacity as seen by the entrepreneurs. 

2.9 Federal Reserve Board Method 

To estimate capacity in manufacturing sector Federal 

Reserve Board uses the information from different sources. The 

Board uses (i) the Commerce Department's estimates of manu

facturers• fixed capital stock at constant prices. (ii) McGraw

Hill index of manufacturing capacity data and (iii) the capacity 

measure based on answers to another McGraw-Hill question : "How 

much ofyour capacity were you operating at the end of 19 -?" 

( deLeeuw F. Hearings, 1962). These different sources have 

different types of biases and to get rid of these, the Board 

combines them in two following equations. 

t = a1b1 ut 

where Y1 = commerce department series on capital estimates 

y2 = McGraw-Hill capacity index and 

(1) 

( 2) 

y3 = the indices based on the McGraw-Hill rate of opera-

tions, u, v, are random disturbances, and a•s and b's are re

gression coefficient and t = time. 
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From the estimates of coefficients a and b, two values 

of Y3 from each equation are obtained for all the years and 

then by taking average of these two values capacity output is 

estimated. 

By taking the· ratio of the actual output to estimated 

capacity output, the capacity utilization rate is obtained. 

By aggregating with to help of value added weights the utiliza

tion rate can be obtained at economy level. 

This measure just uses the information from other 

sources but it does not overcome the basic difficulties such 

as measurement of capital and the problem of defining the 

capacity inherent in Mc-Graw-Hill survey. This measure is 

regularly used by the Federal Reserve Board. 

To remove the different types of biases and errors 

Federal Reserve Board had also used a different procedure 

(deLeeuw F. 1966). Here data for gross capital stock series 

is obtained from official censuses of manufactures published 

in non-census years for establishment and not for companies. 

Assuming retirement as a constant fraction of the capital 

stock fluctuations are removed. i.e. St+1 = (1 - K)st +It 

where St = stock of capital of the starting period t, It = 
Investment expenditures in period t and k = retirement rate. 

The gross capital stock is preferred to net assuming capital-

-good yields constant services over its life time. Annual 

McGraw-Hill capacity indices are classified into "primary 
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processing" and "advanced processing" indus tries according to 

Federal Reserve weights. 

The capacity series is computed for each group by 

dividing actual output by percentage operating rate of McGraw

Hill figures. Using above three series of information, capa

city is estimated as follows: 

where x1 = FRB index of industrial production divided by 

McGraw-Hill capacity utilization figure. 

x2 = McGraw-Hill capacity index 

x3 = Gross capital stock 

( 1) 

( 2) 

~ = Antilogarithm of intercept regression coefficient 

for ith equation (i = 1,2) 

bi = The antilogarithm of trend regression coefficient 

for ith equation (i = 1,2) 

ut; vt = error terms and t = time. 

Finally multiplying the 'calculated values' in equa

tion (1) by x2 and 'calculated values' in equation (2) by x3 

and taking the average of the two, capacity is estimated, then 

taking the ratio of actual output to this estimated capacity, 

capacity utilization rate is obtained. Here in this new esti

mate separate estimates have been prepared and utilization 

rate for primary and advanced processing industries. 
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The revision does not show any change in utilization 

rate except for 1948-51 for primary processing group and total 

manufacturing utilization rate is unchanged from 1954-65. 

(Edmanson Nathan, 1971). Then these estimates are made regu

larly available by Federal Reserve Board (Rost Ronald F. 1983). 

This measure has the drawback that the bench marking 

to the utilization survey is based on historic statistical 

relationship which may change substantially over a period of 

time. Particularly recent year estimates based on simple time 

trend estimates at the drift are heavily weighted with histori

cal information, and therefore the estimates fail to reflect 

any abrupt changes ·in investment and capital-stock to capacity. 

This is a useful measure as an alternative measure of estimat

ing capacity. 

2.10 Potential: GNP 

This economy wide measure was first developed by 

Arthur M. Okun (1962) in which s t atistical relationship bet

ween percentage point changes in the unemployment rate and 

percentage changes in GNP is used. In other words this measure 

relates marginal output to marginal changes in unemployment 

rates. 

Fitting the regression over past values, required 

parameters can be estimated as follows (Christiano Lawrence J. 

1981). 
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(1) 

where 6. is first difference operator; Ut = unemployment rate, 

Yt =real GNP, et =random error; d(t) collection of dummy 

variables. 

To get A log Yt as a function of distributed lag as 

past values of b. Ut equation (1) can be inverted. 

n 

L 
i=o 

where a'i = o, ..• . n computed from estimated coefficients of 

equation (1). Then 

n 

~ 
i=1 

(2) 

(3) 

where c = constant, thus equation (3) explains the historical 

relationship in between actual real output and actual unemploy

ment rate. Assuming coefficients a'i; i = o, 1 ••• n would 

have held if the economy had been at full employment. 

n 

= L. (4) 
i=O 

where u{ = full employment/unemployment path, and t = -n, 

-(n-1),- o, 1, ••• T. Equation (4) gives Okun•s estimate of 

output gap obtained by taking antilog of left hand side term 

of above equation (4) and multiplying the result by 100. 
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Capacity output is then computed using the above relationship 

between unemployment rate and percentage changes in output. 

Ratio of actual output to potential output gives utilization 

rate. 

Edwin Kuh (1966), had tried to estimate potential out

put using the simple dynamic production function in which em

ployment is important variable with capital stock, lagged out

put and employment. But due to multicollinearity, results are 

found to be inferior compared to the Okun measure. 

The potential GNP measure is based on the historical 

relations between GNP and a single variable of unemployment 

rate; the direct influences of other factors of production and 

the fact that the observed historical relation may not recur in 

the present are not taken note of. Aggregation problems also 

are serious in this measure. In case of employment where a 

strong assumption that skill compositions of the labour force 

remains constant is needed, which apparently unrealistic. 

2.11 Macro-Catacity Measure Using 
Input-Ou put Frame 

Building up of a macro estimate from the micro esti

mates involves the problem of aggregating the micro estimates 

with appropriate weights. Such macro measure may not reflect 

the unutilised capacity of the economy as a whole in the sense 

that it would be possible to increase the level of output as 

indicated by such a measure. To increase the levels of output 

of different sectors not only capacities should exist in the 
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individual sectors but they must be mutually compatible. Using 

the input-output frame such compatibility can be ensured. 

Following A. Manne L. R. Klein outlines such a procedure 

for National Index of capacity. Using percentage utilization 

of capacity data of individual industries determined by any mea

sure, they are ordered in the descending order of capacity 

utilization. That industry nearest to 100% utilization can be 

made to utilize 10~ capacity without additional investment in 

the economy resulting in to same proportionate rise in output of 

other industries. Here the final demand is assumed to increase 

in same proportion. The input-output system satisfies the 

equation Ax = f. 

AP'1X = P1f where A= input~ output matrix*, x =vector 

of industry output; f = vector of final demand; P1 = reciprocal 

of the percentage utilization of capacity of the industry 

nearest to full utilization. 

If f increases to P1f then AP 1X = P1f in the very short 

run P
1
X gives the capacity vector of outputs. 

Now to raise the utilization of the second nearest full 

utilization industry is not possible without investing in first 

industry to create additional capacity. The required amount of 

investment is determined by capacity accelerator coefficient 

i.e. Ii = ai ~ (Xt}i where Ii = Net investment in ith industry; 

* Evidently A is not the usual input-output matrix while Klein 
does not make it clear to satisfy the equation A must be taken 
as equivalent to the usual (I-A} matrix. We retained Klein's 
nomenclature. 
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~ (X )i = increase in capacity output of the ith industry and c 
~ = capacity output accelerator coefficient. Investing I 1 
leads second industry 10~ utilization. 

Now to make third industry 100% utilization investment 

will be needed in first two industries and the required amount 

will be obtained using respective capacity-output accelerators. 

Such successive rounds can be continued till the invest-

ment potential is available i.e. till the capacity of the 

machinery sector is fully utilised and the last round the aggre

gate level of output is the capacity output in economy. This 

level of attainable capacity cannot be achieved instantaneously 

but within a reasonable time it should be possible to achieve 

this. 

If some of the industries whose capacity is raised in 

successive rounds happen to be capital goods sector, larger 

investment potential becomes available and the capacity of 

capital goods sector becomes a variable than a constraint. The 

aggregate capacity with this larger investment potential can be 

estimated using input output system. 

Another generalization is also possible incorporating 

the simultaneous expansion of capacity in the investment goods 

as capacity is expanded throughout the economy (see Klein 1960). 

This measure for deriving aggregate capacity is con

ceptually good but is not easy to compute and it initially de

pends on the capacity utilization data obtained from other 

measure, consequently to some extent its reliability depends on 



the reliability of the measure from which utilization rates are 

obtained. This measure has advantage of identifying the indu

stry which is becoming a supply constraint on the utilization 

of other industries. This is very helpful in planning the capa.. 

city utilization programme of industries, because of its ability 

of predicting the required investment for different industries. 

Specially this measure has the advantage in planning industrial 

production structure. 

2.12 Linear Programming 

The concept of capacity is difficult to define in case 

of multiproduct an~/or multi-process industry, the general 

method cannot be applied (e.g. engineering industries like 

machine manufacturing, chemical industries and petroleum re

fining industries). 

In a production process different machines (n) are used 

by different products (m). Each machine is used for some time 

to produce each type of product, so 'n x m' will be the order 

of the available time coefficient matrix. Measuring time co

efficient in terms of hours, then number of hours each machine 

can work in a year is to be found out. Considering the number 

of working shifts and available time for each machine per shift 

the total hours available for each type of machine is obtained. 

Taking these machine-hours as the constraint an optimum pro

duct mix is obtained, maximising a postulated objective function 

like value added. 
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This is a programming problem because the total hours 

available for each machine is the constraint and the value add-

ed or profit is the objective function to be maximised. The 

capacity output is that output which maximises the value of the 

objective function with given availability of machine hours, 

(P. N. Mathur, s. P. Valavade & M. V. Kirloskar, 1967) and tak

ing ratio of actual output to this capacity output is called 

as rate of capacity utilization. 

According to Helen Malenbaum (1969) minimum cost concept 

is unrealistic and not good indicator of investment plans in as 

imperfectly competitive world. This also fails to provide mea

sure of maximum sustainable output capabilities of existing 
ske 

plant and equipment. ~~ defines capacity output for various 

product mixes as the set of points on various possible product 

mix rays at which marginal cost had risen to some prescribed 

level. 

James M. Griffin (1972) uses the economist concept of 

capacity which is defined as Minimum Average Cost for the 

general case of joint production and multiprocess industries. 

He outlines a procedure for estimating capacity in the u.s. 
petroleum refining industry. Using linear programming approach 

he finds out the minimum cost for various output levels treat

ing product mix as fixed. 

This linear programming measure has special advantage 

of switching over to either engineering concept or economists 1 

concept, by defining the objective function of the given 



problem. For example if you maximise physical output given the 

input constraint, it will be engineering approach and if you 

maximise value added, total profit given the price constraint 

or minimise the costs, will give _economists' approach to capa

city. 

2.13 Conclusion 

Of the measures generally those based on an economists 

concept of capacity are better than those on engineers' concept, 

since whatever is technically feasible may not be economically 

desirable (James Griffin, 1972). Economists' concept measures 

consider the general production situation whereas others do not. 

But the data requirements are so stringent that rarely it is 

possible to use them to any large degree. Measures like trends 

through peaks, capital output ratio, linear programming etc. 

are conceptually better than the ones based on production func

tion, installed capacity. Even on the engineers' concept the 

measures based on the production function are better than those 

based on installed capacity, since under certain conditions 

production function measures tend to be identical with economic 

concept measures. 

In case of macro measures such as potential GNP which 

is based on the historical relations between GNP and a single 

variable of unemployment rate, the direct influences of other 

factors of production are ignored and the observed historical 

relation may not recur in the present. 
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The input-output measure has its own limitations such 

as the coefficient stability and reliability of the basic data. 

But this has various merits for the policy purposes as it en

ables the identification of bottlenecks in the economy. 

Trends through peaks is no doubt simple, easy but has 

a built in upward bias of utilization. 

All the micro measures except those based on linear 

programming fail to estimate capacity output of multi-product/ 

process industries. 

The measures based on survey information has the in

fluence of animal spirit of optimism or pessimissim based on 

current output levels. The non-survey measures are superior 

in terms of concept, method of estimation and the variables 

under considerations. The installed capacity is technically 

weak .. whereas trends through peaks is conceptually weak but 

technically good. The production function is conceptually 

sound but the measurement problems with both important vari

ables, capital and labour are serious and more particularly 

with capital; the same problem is also faced by capital output 

ratio and capital-stock capacity measures. These latter two 

measures use the narrow concept of capacity treating capacity 

utilization synonymous with capital utilization. 

In general there is no single measure which is ideal. 

Considering data availability and other things trend through 

peaks method seems to be operationally feasible to build a 

capacity utilization series on a continuous basis. 



CHAPTER III 

ESTIMATES OF INDUSTRIAL CAPACITY 
UTILIZATION IN INDIA 

3.1 The problem of capacity utilization in India received 

wide attention from the academicians and planners as capacity 

utilization is important to tackle the problem of unbalanced 

industrial growth and efficient utilization of scarce re

sources. But unfortunately these studies were sporadic in 

nature and not sustained and continuous in character. The 

Economic Division -of Planning Commission analysed the capacity 

utilization in 195'5' for formulating the Second Five Year Plan. 

In the late sixties and early seventies much work was done on 

this aspect. Before reviewing the major studies which is the 

main theme of this chapter, we discuss the data sources for 

capacity measurement. 

3.2 Data Sources 

The main source$ of data at the economy level for 
~ 

several products is provided by Monthly Statistics of Pro-
'--

duction of selected industries (MSP). At industry level 

there are various sources such as bulletins, annual reports, 

etc. There are very few surveys designed for capacity mea-

sure. 

5'6 
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I) Monthly Statistics of Production 

Monthly Statistics of Production (MSP) of selected 

industries of India is the most important source af data for 

capacity studies. MSP gives information on monthly and annual 

figures of installed capacity and production in physical units 

for various products besides the official index of industrial 

production and statistics on inventories. 

The scope and coverage of MSP has been increasing over 

the period. Initially, in the years 1932 to 193?, it was 

covering only eleven industries (6? products) and was giving 

only production figures. In 1949 for the first time installed 

capacity figures for 26 industries were given for the months 

of January to February; but from April 1949 it discontinued 

giving the installed capacity. In November 1949 it again 

started giving installed capacity regularly in addition to the 

percentage utilization for ?3 industries. In 19?3 it stopped 

giving the percentage utilization. The products were classi

fied according to International Standard Industrial Classi

fication (!SIC) with 18 major industries. Since 1974 it 

started following NSIC classification. The latest MSP (1984) 

covers 477 items of industrial products. 

The statistics regarding capacity, production and 

stocks, published in MSP are given to CSO by Directorate 

General of Technical Development (DGTD). DGTD also publishes 

data on installed capacity and production, both in value and 
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physical terms. This source since January 1968 covers only large 

units whose investment in fixed asset is more than Rs. 7.5 
lakhs. The figures reported in the MSP pertain to the units 

registered with the DGTD. While every factory may not register 

with DGTD some units registered with DGTD may not be covered 

under factories act. But by and large the DG~ data can be 

presumed to reflect the factory sector. 

Limitations of MSP 

The MSP is the major and important source of informa

tion on production and capacity which is available on a con

tinuous basis covering the organised manufacturing sector. 

But these statistics are subject to a number of limitations. 

i) While the average monthly production figures given 

by MSP for each year are based on actual production figures 

for the month, the capacity figures reported for the year are 

the yea~end capacity figures and are not the average monthly 

capacity as is the case with production figures. As a con

sequence the capacity figures are over-estimated. This point 

escaped the attention of almost all the researchers using this 

data. It is of course possible to derive the correct esti

mates of the capacity by looking into the monthly capacity 

figures of each year. 

ii) The figures of capacity are reported by the firms 

on the basis of number of shifts per day and number of working 

days in a year as prescribed by the agency collecting the data 
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but not according to their actual working conditions at the 

factory level. This leads to under-estimation of capacity. 

The reporting firms have an incentive to misreport in some 

cases to understate capacity in an attempt to conceal the 

capacity installed without official sanction, in other cases 

to over-state capacity in a bid to claim more foreign exchange 

than the firms are entitled to on the basis of existing capa

city. In case of single product-firm these opposing tendencies 

may not cancel. 

iii) The product coverage of MS~ while is fairly large, 

is not yet compreh~nsive. For some of the products while pro

duction figures are available; the installed capacity figures 

are not available. 

iv) The basis of estimation of capacity is largely 

based on the judgement of the reporting units and that of DG'ID 

Engineers. It is very difficult to say what precise notion of 

capacity these figures imply. 

II) Annual Survey of Industries (AS!) 

The ASI is replaced for the census of manufacturing 

industries (CMI) and the sample survey of manufacturing indu

stries (SSM!) in 195'9. AS! gathers statistics about installed 

capacity besides several other important variables from the 

census sector which includes factories employing on any day 

5'0 or more workers and using power or 100 or more workers and 

not using power. 
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The capacity dat~ are neither for the product nor for 

the unit. For every item-machinery the capital dimensions of 

that item are collected. But these data have never been pu

blished. Koti & Somayajulu ( 1967) have analysed this data for 

Maharashtra for the year 1959 from the ASI schedules. However, 

these data by themselves are not useful for capacity estimation 

of a product as transition of capacity estimates from that of 

~} different machines to a units capacity is beset with many 

difficulties which are almost insurmountable. 

III) The Bureau of Public Enterprises 

This is another source of information on capacity and 

its utilization; but this is related to only public enter

prises. The material collected from individual enterprises, 

are analysed and presented through different volumes. This 

source considers the financial year as the reference year. In 

this source the installed capacity utilization is given at 

plant level; but how the installed capacity was arrived at, 

has not been mentioned. The information is not confined only 

to the manufacturing sector as is the case with MSP but also 

mining items like iron-ore, coal etc. are covered. 

Indus trial Development Bank of India in its annual 

reports gives the capacity utilization data for the units for 

which it has provided financial assistance. 
r; · 

There are -number of publications pertaining to different 

industries issued by industry organisations which give valuable 
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data on capacity. The textile, cement are some of the important 

industries for which such data are available. 

3.3 Studies in India 

There are various studies made in India, some of them 

at plant level or industry level and some of them covering 

the entire manufacturing sector. While a large number of them 

are journalistic articles, there are some methodologically im

portant studies </for 1 e.g. cotton textiles ••• ) done for some 
' ___.-/ 

products by academic researchers. Here the review is confined 

to major studies covering the entire manufacturing sector over 

a period of time. -

1. Economic Division of Planning 
Commission (1955) 

This is an early study on capacity utilization and was 

done by the Economic Division of the Planning Commission in 

19??. The installed capacity approach is used and the MSP _is 

its major data source. It covers ?3 products for the period 
'--

1946 to 19?4. It also classifies the products into three 

groups, that is consumer goods, durable consumer goods and 

producers goods industries, and it gives their (~tilised 

capacity. The utilization rates vary a great deal over the 

products from 1% (in case of steel tubes) to 102 to 164% 

(steel ingots & metal for casting,l9?2; Bicycles, 19?2). Such 
' 

wide fluctuations in the early period of planned are under-

standable. This study draws attention to the necessity of 

creating balanced creation of capacity. 
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The study had not aggregated the utilization ratios of 

the. individual products. The overall index of capacity uti

lization is not given. 

2. Morris Budin & Samuel Paul (1967) 

In this study 7? industries are considered whose in

stalled capacity data are given in MSP. The capacity estimates 

are~ based on the shifts pattern as given in MSP. Industries 

are classified according to shifts; 17 industries installed 

capacity is on the basis of three shifts and two industries 

capacity is on double shift basis and ?6 industries capacity 

is given on the single shift basis. The study covers the 

period 19?1 to 19?9. 

The study has shown inter industry variation in capa

city utilization. Industries are classified into (1) Infra

structure industries, (2) Intermediate goods industries, and 

(3) Consumer goods industries. In case of infrastructure 

group industries e.g. steel and pig iron production, the 
1 

utilization varies from 80 to 90% of capacity over the period. 

The other metal industries show high utilization rates through

out. In intermediate goods industries three shifts or even 

two shifts operations are not wide spread. Capacity utiliza

tion on the basis of one shift operation has improved from 

60% during first half of the decade to 81% in 19?7 and 82% in 

19?9. On an estimated two shift basis it seems this category 

has an utilization rate of less than 6Q% even during the later 
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years of Second Plan. The authors say that this low rate is 

because of automobile industry; if it is excluded then this 

group shows its utilization of 70% in first five years and 87~ 

in 1958 and 89% in 1959, on single shift basis. On the basis 

of two shifts the utilization rate is about 55 or 6~ for the 

entire peri<Xi. 

In case of the consumer goods industries especially 

paper products and enamel ware, large excess capacities exist 

even in 1959. In this group the textiles, paper products and 

vanaspati are three industries operating on three shifts and 

the paper products and vanaspati had large unutilised capacity. 

The study also computes the overall index of capacity 

utilization by using the value-added weights which are used in 

the official production index. The following formula is used 

1 ac = 

Where 0 i = n 

c i = n 

w i = 

2: (o i 
n 

X 100 
w i) 

average monthly output of the ith 

item in nth year 

average monthly installed capacity as 

reported for ith item in the nth year 

value-added weight for the ith item as 

used in the official index of indu-

strial production • 
. ( 

The capacity utilization series has been evaluated for the 

and 
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period 19~1 to ~9, which show an increasing trend from 74.62% 

in 19~1 to 91.~3% in 19~9. They also compute utilization series 

excluding the textile and jute (the major traditional indu

stries) which show~ similar trend. The authors ascribe in

creasing trend due to increasing governmental efforts, increas

ed demand for goods mainly due to developmental projects. 

Venkatramaiah P. and Argade L. (198~) in an unpublished 

note argue that the formula used by Budin & Paul does not give 

economy wide estimates of capacity utilization and that the 

formula is patently wrong. They criticise it saying that in

stead of using ag~regation of ratios of individual products, 

Budin & Paul use ratio of aggregates. 

3. N.C.A.E.R. (1966) 

National Council of Applied Economic Research (NCAER) 

made a study for the period 19~~ to 1964 coverig 276 products 

which are classified into two major groups that is metal and 

non-metal; and all industries are classified into 17 groups of 

industries (at the two digit level) as in MSP. Major source 

of data is the MSP and Indian Textile Bulletins. 

The estimation of installed capacity is on the basis 

of a particular number of working days in a year and for a 

particular number of shifts working per day. Depending upon 

the normal practice of operation of the individual industry, 

the working period is taken as 300 days for single and double 

shifts 330 or 36~ days for three shifts industries. Considering , 



6? 

this the percentage under utilization using the formula; U = 
(1 - ~) x 100 is calculated; where U = percentage under uti

lization of capacity, p = actual output and c = annual in

stalled capacity. Out of 276 products for 16 products as data 

are not available, only 260 products have been actually con

sidered. Then industry-groupwise unutilised rates are computed 

for the period 19?? to 1964 and the underutilization rates are 

given. Many products show over utilization of the capacity 

which seems very unrealistic. 

This study also computes the overall index of percen
r 

tage under-utilization for the entire period. For this purpose 
'--

only 14 industry-groups instead of 17, have been considered. 

In constructing these indices, first, group indices of 

underutilization for each of the 14 groups have been computed. 

To get these group indices, the weighted average of the per

centage underutilization figures of the individual products has 

been computed, taking va~ue-added weights from MSP. For only 

140 out of the 276 products both the value-added weights and 

capacity output are available. In case of over utilization, 

these products are treated as having zero underutilization. 

After computing group indices for each of the 14 industry

groups separately; the overallindex of underutilization of 

the total industrial capacity in India has been evaluated by 

aggregating the individual group per cent underutilization. 

This study shows that the capaity utilization is around 89~ 

with no particular trend over the period. The weights are not 
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taken as capacity value-added weights but are based on the 

value added by production in 19?6. 

This study also computes the underutilization on the 

basis of desirable shifts given by the Perspective Planning 

Division (PPD) of the Planning Commission. The desirable 

shifts are decided on the basis of feasibility and techniques 

of production. The PPD bas suggested multiple shifts pattern 

for 112 products only, of which 33 are to work on 3 shifts and 

'· 79 on two shifts. For the present study consulting the DGTD, 

102 products are taken on two shifts basis and 38 products on 

3 shifts basis. ~hus 140 products are considered for multiple 

shifts operation and on this basis, as explained earlier, the 

overall index of underutilization of capacity has been computed 

for the period 1961 to 1964. 

The underutilization indices of capacity based on de

sirable shift pattern are compared with actual shift pattern. 

The desirable working shifts pattern results in higher under

utilization in all the years. In terms of the average, the 

present shift pattern shows 10.4% underutilization whereas 

desirable pattern shows 18.3?~ underutilization. That is the 

desirable pattern results in an increase of 8 per cent of 

underutilization. 

In working out the capacity on the desirable shift 

pattern the authors take the capacity output for desirable 

double shift working as 1.8 times the single shift capacity 

and 2.7 times the single shift capacity in case of desirable 
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three shifts working. This, they did on the ground that it 

is not practicable to obtain exactly the same production in 

second or third shifts as can be obtained from the first shift. 

While this adjustment has merit, it is strange that the authors 

have not used these ratios in case of · industries presently 

working on multiple shift basis. If this adjustment had been 

done the underutilization on basis of current working schedules 

would have been lower than the 10.45~ reported by them. 

According to Dhavan and Satyanarayana (196?) this study 

under-estimates the capacity utilization because of the method 

used to get annual. output, multiplying monthly average output 

by 12, but this cannot be applied for capacity since it re

lates to the year-end month. Those industries which are uti

lising their capacity more than 100% are treated as having lOQ% 

utilization. This under estimates the overall index of capa

city utilization. 

4. Reserve Bank of India (RBI) 

RBI had made two studies which are different from each 

other in various respect~ 

i) Installed Capacity Approach (1969) 

In the first study of RBI the installed capacity 

approach has been used on the basis of norms of MSP. This 

study covers 163 products for the period 1963 to 196?. The 

main data source is the MSP; for 150 products MSP data for 

installed capacity and actual output are used and for the 
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other 13 products various other sources such as Reports of the 

Ministry of Petroleum & Chemicals, Annual Plans, Indian Textile 

Bulletin and Report of the Working Group on Oil Prices 196~ are 

used for installed and actual output. Then for tea and coal 

mining peak-output during 1963-1967 is assumed as capacity in 

individual years. The calendar year is used as the reference 

year for the entire period except for sugar industry~ for 

which the fiscal year is considered. 

All the 163 products are classified into three groups; 

(i) chemical, (ii) metal and engineering, and (iii) others. In 

this study in case of several products actual output exceeds 

the installed capacity output which is unrealistic. This study 

does not give overall index of capacity utilization for the 

manufacturing sector as a whole for each year. In their re

port. they observe that the underutilization for all the indu

stries together has increased from 17.7% in 1963 to 21.4% in 

1967. For the chemical industries-group underutilization has 

increased from 29.~% in 1963 to 32% in 1967; in metal and 

engineering industries group the change is from 12.7% in 1963 

to 23.2% in 1967 and in case of others the underutilization 

ratio has changed from 18.1% in 1963 to 19.4% in 1967. The 

study shows that over the period underutilization has increas

ed. 

This study also highlights the reasons responsible for 

the underutilization of capacity such as shortage of raw 

material, market demand, government policies etc. 
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ii) Tyends through Peaks (1970) 

REI's (1970) study had followed Wharton methode 

This study covers 72 industries which are broadly classified 

into two groups; use-based, and input-based industries. The 

use-based industries are further classified into four groups 

viz. basic industries, capital goods, intermediate and con

sumer goods industries. The input-based industries are sub

divided into agro-based, metal-based and chemical-based indu

stries. It defines the capacity output as "the peak (maximum) 

level of production attained for that industry at the point of 

time or prior to i ·t at which potential is measur«;!d." 

In this study monthly peaks are considered instead of 

quarterly, because of the availability of the monthly figures 

and monthly figures reflect industries' potential without addi

tion·al investment better than quarterly figures and the monthly 

figures also reduce the amplitude of peaks. 

This study has computed the overall utilization rates 

by using the value-added weights of 1960. Incidentally in 

this study 1960 is taken as the base year and it is the year 

in which output shows a high peak. As the value-added weights 

used pertain to the year 1960 which happens to be having a ~igh 

peak of output, these weights reflect the capacity value-added 

weights. To get the capacity utilization index in this study 

the average production index is divided by the potential pro

duction index. In case of seasonal industries such as the salt 
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and sugar potential utilization refers to the average produc

tion to the potential production index for the year under re-

ference. 

Then potential utilization ratio for all manufacturing 

sector is compiled as the weighted average (~ the ratios for 

individual industries; weights are the value-added figures. The 

potential utilization ratios are computed for manufacturing 

sector as a whole as well as for all groups of use-based and 

input-based industries. In case of all use-based groups the 

potential utilization ratios show decline. In case of basic 

industries it declines from 84.6% in 1960 to 83.2~ in 1968, 

capital goods industries ratio declines from 76.8~ in 1960 to 

62.9% in 1968 and for intermediate goods the change is from 

89.9% to 84.3%. Consumer goods industries ratio declines from 

9~.3( to 81.6% during the period. 

In input-based group only chemical industries show 

improvement from 88.9~ in 1960 to 90.0% in 1968. But in case 

, of manufacturing sector as a whole, it declines from 80.7% in 
' 

1960 to 79.8% in 1967 which improves to 80.2% in 1968. 

In this study the underutilization is ascribed mainly 

to shortage of raw materials and lack of demand. 

In case of overall capacity utilization index, it 

shows a declining trend over the period from 87.7% in 1960 to 

80.2% in 1968 with minor fluctuations. RBI had updated the 

series to 1973 on the basis of the same methodology covering 

five more years. The extended series shows that the situation 
,........., "' 
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has deteriorated from 1968 to 73, i.e. utilization index de

clined from 80.2% in 1968 to 77.9% in 1973. But unfortunately 

RBI had stopped updating the utilization series since then. 

5'. Samuel Paul (1974) 

In this study installed capacity approach is used. 

The study relies on MSP and ASI for data. The study covers by 

weight of manufacturing industries covered by MSP. For some 

of the industries production data from ASI is used but for 

those industries, for which installed capacity is not readily 

available are excluded from the study. 

According to number· of working shifts as adopted in 

MSP all industries are classified into three groups; the indu

stries working for three shifts, those working for two shifts, 

and industries working only for single shift. According to 

Samuel Paul actually second and third groups industries are -.:;.- ... 

working more than the reported number of shifts. Therefore he 

assumes that second product group industries work 2.5' shifts 

per day instead of 2 shifts and for the third group industries 

two shifts instead of one shift and then he recomputes the 

installed capacity. Taking the ratio of actual output to re

computed installed capacity the utilization rates are computed 

for 42 groups of industries and are aggregated using value

added as weights. The rate of capacity utilization on the 

basis of MSP reported installed capacity seems to be around 

8o% but after adjusting for multiple shifts the average uti

lization rate is around 5'3~ for the entire period. 
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The over-all utilization index increases from 50.4% 

in 1961 to 55.3~ in 1970 and in 1971 it declines to 54.3%. 

This increasing trend is not in confirmity with the trend of 

other studies of RBI and NCAER. 

In this study an attempt was made to explain capacity 

utilization by regression analysis using variables like market 

structure, pressure of demand size of firm (fixed capital), , 
import substitution, effective rate of protection (ERP),and 

import content of production. Using these variables an attempt 

is made to estimate capacity utilization for 1965 and to test 

the hypothesis that utilization rate is a function of the above 

six variables. But the fit was extremely poor, which may be 

because of the several approximation made in measuring the 

independent variables. This study shows that the market struc

ture(monopoly or oligopoly) does not affect capacity utiliza

tion, which seems unrealistic. But this study attempts to 

explain the factors which affect the capacity utilization. 

6. Nayar and Kanbur (1976) 

This study uses the •modified engineering approach' to 

capacity, using production function. In this study two types 

of production functions, Cobb-Douglas (CD) production function 

and Constant Elasticity of Substitution (CES) production func-

tion are used to compute two different series of utilization 

rates. Here various types of data sources are used to derive 

the required data. Mainly CMI, ASI, and year book of 
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International Labour Organization (ILO) are used. The output 

(Yt) is taken as the gross-value-added concept rather than net

value-added due to non-uniformity in depreciation methods which 

are highly arbitrary. The capital stock (Kt) is also measured 

in gross terms. The gross fixed assets are defined as plant 

and machinery, buildings, miscellaneous assets such as furni

ture, fixtures, fittings, railway sidings etc. and land. The 

employment data i.e. labour (Et) is taken from ASI & CMI which 

include~ workers as well as the management personnel. Wages 

are directly taken from CMI & AS!. Wages include salaries and 

wages paid and money value of benefit and privileges enjoyed. 

The values are expressed in 1949 prices. ~he index 

for deflating the values has been constructed from Net National 

Product at current and constant prices published by Government 

of India. The full employment supply of labour services (St) 

was extracted from the year books of ILO whose estimates are 

based on employment exchange data. The actual flow of capital 

services (Kut> is obtained by deflating the gross fixed assets 

by labour utilization rates series; which is a minor variant 

of Klein~ (1967) procedure of estimating capital utilization 

through labour utilization. 

The coverage of the manufacturing sector is on the 

s arne lines as in CMI and AS! sources. CMI covers 29 major 

industries considering the factories employing 20 or more 

workers on a day and use power, and ASI census reports cover 

all the factories employing more than 50 with power or 100 or 
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more without power. The categories covered under the survey 

accounted for about 85% of India's total factory employment in 

1959 and the period covered in this study is 1949 to 1965. 

The finding of the study is that the both series show 

high rates of capacity utilization above 99% and the authors 

themselves agree that these utilization rates are very high, 

but they do not mention why this is so. Among the two series, 

CD series show slightly higher utilization than CES. Both the 

series show declining trend over the period from 98.63~ in 

1949 to 97.95% in 1965 in case of CD function and from 98.7% 

in 1949 to 97.50% ~n 1965 for CES function. 

The data base of this study is extremely weak. Unuti

lised labour rates are based on employment exchange statistics 

whose limitations are well known. Capital utilization is 

derived from the labour utilization rates which themselves do 

not reflect the available quantum of labour. Further the 

authors mention that they used gross capital stock figures. 

Gross capital stock figures are not available from the ASI and 

CMI sources. In fact they are available no where. They do not 

say how they have obtained gross capital stock. If they . have 

added depreciation figures to the base value it does not 

result in a proper estimate of the gross capital stock. 

7. Economic Intelligence Service (1982) 

The study made by economic intelligence service, of 

Centre for Monitoring Indian Economy (CMIE) had covered 620 
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products but mainly focus is made on 226 products due to non

availability of value-added weights for other products. MSP, 

ASI, DGTD,and various other company reports and bulletins etc. 

are the data sources. The period covered is from 1970 to 1980. 

Using the installed capacity approach the utilization rate for 

each product is obtained. This also gives the overall capa

city utilization index which is the weighted average, in which 

value-added figures are the weights. The study shows a declin

ing utilization over the period; from 85.2% in 1970 to 74.1% 

in 1978 and then the utilization goes upto 76.8 in 1980. There 

are minor fluctua~ions in the utilization rates. The CMIE is 

attempting to evolve a continuous regular and up-to-date series 

in capacity utilization. The study was updated to 1983 and 

projected utilization rate for 1984 is estimated to be 78.5%. 

The study s.hows an increasing trend of utilization in the 

eighties. The overall unutilized capacity is still large and 

is over 20%o 

8 o IDBI Estimates 

The Industrial Development Bank of India (I .D.B.I.) 

gives capacity utlization estimates, in its annual reports, 

based on the data furnished by the units for which IDBI has 

provided assistance. IDBI covers 30 industries which are 

grouped into basic, capital & intermediate and, consumer 

goods industries. The 30 selected industries together have a 

weightage of 50.8% in the general index of industrial produc

tion. It might be noted that within each industry the IDBI 
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assisted units may account for only a small part of the indu

stry's output. The reports do not mention how the capacity is 

assessed. Presumably they are based on installed capacity 

approach. The capacity utilization series are available from 

1970 onwards on a regular annual basis. The series shows a 

declining trend of capacity utilization from 1970 to 197? and 

from 1981 to 1983. Between 197? and 81 the series shows 

fluctuations. The utilization of the capacity of 70% 
over the period is lower than the CMIE estimate of about 7?~. 

This is to be expected as IDBI assisted units being new units 

might not have got over the teething troubles. 

In the above we have reviewed studies dealing with 

capacity utilization covering the manufacturing sector. We 

now propose to briefly outline some related studies using 

input output and programming techniques. 

Mathur (196t) using the unutilised capacity figures 

estimated from MSP and the 1963 input-output table for the 

Indian economy,estimates the investment necessary in different 

sectors of the economy so that the capacity of the machinery 

sector can be fully utilised. The study identifies the 

sectors in which the investment is necessary so that the 

economy can grow in a balanced manner. 

Jayshree Shah (1977) using the RBI index of utiliza

tion rates and a 144 sector input-output table, tries to esti

mate,for the period 1960 to 73, the increase in final demand 

possible,if the capacity is fully utilised. Another study by 
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Mathur, Valavade and Kirloskar (1967) attempted to estimate 

capacity in case of multi-product/process industries. Data on 

time requirements on each of the machines for each of the 

products are collected from some units of the machine tool 

industry and using Linear Programming approach the optimum 

output was estimated. Different objective functions (maximiza

tion of production, value-added, contribution of overhead 

costs) were tried and utilization rates were computed. The 

data pertain:s ,to mid-sixties and 40 to 45' per cent of the 
'..-/ 

capacity was found to be unutilised. The more interesting 

finding is that e~en with capacity output 35' to 5'0% of the 

capital equipment remains unutilised because of the imbalance 

of the equipment. While part of this imbalance can be attri

buted to the limitations of the model, the figures are too 

large to be ignored. 

Gokhale Institute of Politics and Economics (Koti, 

1968) made a study on capacity utilization for the year 1968 

using survey method. The results were based on the replies 

received from 475' factories covering 5'17 products of which 199 

products correspond to 117 MSP products. The economy-wide 

estimate of capacity utilization is only 5'0% compared to the 

RBI estimate (based on Wharton method) of 80%. This esti

mate is closer to that of Paul's estimate of 5'3%. Koti uses 

rightly the value of capacity output as weights for aggre

gation unlike many others who use production value-added 

weights. Koti•s estimate looks to be very much on the lower 
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side. Apart from the non-representative character of the 

survey as the survey was conducted in a recession year it is 

likely that the .respondents have over estimated under-utilised 

capacity. 

3.4 Causes for Underutilization 
of Capacity in India 

Though the focus of this study is on the measurement 

of capacity utilisation and not on the causes for the under

utilization of capacity, we enumerate below the causes for 

underutilization reported in various stud-ies reviewed above. 

According to C. N. Vakil ( 19~5) it is the perpetual 

tendency of the fi"rms to have reserve capacity to meet the 

sudden rise in demand. Technological indivisibilities of indu

stries, the minimum possible extent of expansion may be sub

stantially more than what is required. Underutilization of 

capacity may be because of the difference between expectations 

and the results. 

According to Economic Division of Planning Commission 

(19??) the underutilization of capacity is due to the short-

age of raw materials, basic inputs, and labour trouble. There 

is no effective publicity and advertisement to create favour

able market conditions. Underutilization may be due to out

dated machinery. Lower consumption demand which is constrain

ed by lower level of consumers' income also affects utiliza-

tion. 
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NCAER (1966) study reports that the shortage of foreign 

exchange is an important reason for underutilization. 

According to RBI (1969) the licensing policy is res

ponsible for permitting creation of capacity in excess of 

availability of raw materials and the market demand for pro

ducts. Unbalanced growth of industries also is responsible 

for creating bottleneck problem which ultimately results in 

underutilization of capacity. The existence of uneconomic 

y units is also responsible for underutilization of capacity 

through higher costs of production. Power shortage and trans

port bottlenecks also contribute to underutilization of capa

city. The increas-ing prices of raw materials especially 

petroleum based raw materials even in 1969 affected various 

industries adversely in capacity utilization. 

The effective rate of protection, size of the firm,and 

the import substitution are also important variables affect

ing capacity utilization (S. Paul, 1974). 

The managerial shortcomings are also responsible for 

underutilization (B. Karim & B. T. Bhide, 197?) and it is 

especially true in case of public enterprises. The skill and 

availability of managerial personnel affects adversely the 

capacity utilization. The managerial deficiency has been em

phasised as the utmost i~portant cause for underutilization 

of capacity (R. Reddy & D. Reddy, 197?). 

The lack of demand and the shortage of raw materials 

are important reasons (R. Koti, 1967) affecting 30.?~ and 
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29.4% respectively, of total value of unutilised capacity and 
,J-y ..,-·· 

labour trouble accounts 1?~. Some natural calamities like fire, 

damage etc., are also reported in the survey as causes for 

underut~lization of capacity. 

According to CMIE (198?) the excess capacity already 

created is also one of the reasons for underutilization of 

capacity apart from the earlier mentioned reasons. 

These are the important factors affecting capacity 

utilization over the period of time in Indian industries. 

3.? Conclusion 

The different available estimates of underutilization 

of capacity in the organised manufacturing sector of the Indian 

economy are given in Table 3.1. The earliest available esti

mate is for the year 1949. In all 7 estimates covering 

different time span during 1949-84 are available. Two of them 

are based on Production ~unction approach, on trend through 

peaks and the rest five are based on installed capacity 

approach. Estimates based on Production Function approach show 

a very high level of capacity utilization (98%). This high 

level we suspect is due to the failure in getting proper esti

mate of capacity capital and labour. The rest of the estimates 

show considerable levels of underutilization varying from 10 to 

20%. It may not be unreasonable to infer that 1?% of the 

capacity remains under utilized more or less throughout the 

period. The more disturbing aspect is that there is no 
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increasing trend in capacity utilization. A capital scarce 

economy like ours can ill-afford so much unutilised capacity. 

It is strange that no official index on such an important 

aspect is available, though data on this aspectare regularly 

collected. The Central Statistical Organization should under

take to construct a capacity utilization index on monthly basis 

like Index of Industrial Production. 
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Table 3.1: Capacity Utilisation Estimates in the Organised Manui'acturing Sector in India 

(Per cent) 
- - - - - - - - - - - - - -· - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Sr. Year Estimates 

No. ------------------------------------------------------------------------------Nayar and Kanbur M,Budin and NCAER RBI S,Pau1 CMIE IDBI 
(1976) S.Paul(l967) (1966) (1970) (1974) ( 1984) (1981) 
----------------CD fn, CES fn. 
(1) ( 2) ( 3) (4) ( 5') ( 6) (7) ( 8) 

------ ------ ------ - - - - - - - - - -
1. 1949 98.63 98.1? 

2. 195'0 98.63 98.1? 

3. 195'1 99.31 99.08 74.62 

4. 195'2 99.31 99.08 ?6.99 

'· 195'3 99.08 98.86 ?5'.36 

6. 195'4 99.08 98.86 82.27 

?. 195'5' 98.86 98.63 87.5'2 86.7 

B. 195'6 98.66 98.40 92.16 89.0 

9. 195'? 9'1.63 98.1? 92.29 89.2 

10. 195'8 98.1? 9?.72 89.12 84.8 

11. 195'9 98.63 98.1? 91.5'3 86.4 

12. 1960 98.40 97.95' 88.2 8?.? 

13. 1961 98.1? 9?.?2 89.1 88.9 5'0.4 

14. 1962 9?.95' 9?.5'2 90.4 88.5' N.A. 

15'. 1963 97.?2 97.65' ~9.4 A6.? 5'5'.2 

16. 1964 97.95' 97.5'0 89.5' 87.6 N.A. 

17. 1965' 97.95' 97.5'0 87.9 5'5'.3 

18. 1966 83.2 5'1.9 

19. 1967 ?9.8 5'1.3 

20. 1968 80.2 5'3.0 

21. 1969 80.5' 5'3.9 

22. 1970 80.4 5'5'.3 85'.2 75'.5' 

23. 1971 77.4 5'4. 3 82,2 ?6.3 

24. 1972 ?9.6 78.2 ?4.5' 

25'. 1973 77.9 ?6.8 ?1.8 

26. 1974 ?2.5' 69.3 

27. 1975' ?2.9 68.0 

28. 1976 74.8 70.7 

29. 197? 74~4 ?0.8 

30. 197A ?4.1 74.0 

31. 1979 ?6.1 71.4 

32. 1980 76.8 69.5' 

33. 1981 ?7.0 74.9 

34. 1982 75'.9 ?0.5' 

35'. 1983 ??.9 66.9 

36. 1984 
(likely) 

78.5' 

- - - - - - - - - - - - - - - - -----· - - - - - - - - - -
Note : RBI (1969) estimates of capacity utilization based on installed capacity a~proach 

for the years is 82,3 for 1963 and ?A.6 for 1967. Koti 1 s estimate for 196 based 
on survey data is 5'0~. 



CONCLUSION 

In a general sense the term capacity is defined as the 

maximum output that can be produced with the available re

sources under normal conditions. But conceptually capacity 

is defined in various ways. Mainly there are two broad 

approaches to capacity i.e. Engineering and Economists•. In 

the first the technical conditions are mainly considered and 

not the costs, but in the second, mainly costs are taken into 

account. 

The Enginee!ing approach can be further sub-divided 

into two versions, namely, 'pure engineering approach' in 

which technical potential of equipment of firms are emphasised 

(Production function approach), whereas in second version 

'modified engineering approach' in addition to technical 

conditions, non-technical factors also considered (installed 

capacity). This has various forms such as installed capacity, 

rated, attainable, licensed capacity and designed capacity. 

The Economists' capacity mainly considers the costo 

This has three different versions. Firstly L. R. Klein's 

version which uses the production function and prices in 

determining capacity output. Secondly Bert Hickman's version 

is based on the size of capital stock and relative prices in 

determining the capacity. The last version uses the marginal 

83 



84 

costs, where the marginal cost is higher by certain percentage 

than minimum average total cost. 

Capacity concept has time and technical dimensions with

out which capacity is difficult to define. Defining capacity 

calls forth certain assumptions such as uninterrupted flow of 

variable factors, constant technology, output in physical unit 

and normal practices of operation. 

Though there are different approaches and versions to 

capacity, it is difficult to define it precisely. In case of 

economists' approach L-shaped cost curve poses the problem of 

assigning the minimum point on cost curve. As the engineering 

approach defines capacity as an index of all fully utilised 

factors of production, the problem of measurement of capital 

poses severe limitation on this measure. The problem of find

ing what the normal practices are is another problem. The 

economists' approach seems superior to engineering approach 

since whatever is technically feasible may not be economically 

profitable. But the economists' approach of measurement is 

more difficult because of the data requirements and estimation 

problems. 

In spite of the many difficulties in defining the capa

city, measurement of capacity is necessary. The capacity con

cept is useful in determining the economy's potential economic 

efficiency and to analyse the business cycles. Because of 

various approaches to capacity, there are different measures 

based on different approaches and versions of capacity. All 



85 

these measures are classified into different groups (which 

are not always mutually exclusive) on the basis of scope, con

cept, dominant variable, data source etc. There is no single 

measure which is an ideal one. The •trends through peaks' 

measure seems to be better one among all the measures. 

In Indian context various studies have been made, by 

using different methods, but no attempt has been made to com

pute regular and continuous series of capacity utilization 

rates over the period. The different studies show different 

economy-wide estimates for the same time period. The maximum 

number of studies are based on the installed capacity approach. 

The estimate based on the production function technique, shows 

higher utilization than all other studies. The estimates based 

on installed capacity with the shifts adjustment shows minimum 

utilization rates. The other estimates based on installed 

capacity and trend through peaks methods show the capacity 

utilization rates which fall in between the higher and lower 

utilization measures. 

Considering all these measures, it looks that at least 

15% of the capacity of the manufacturing sector in India re

mains unutilised over the past three decades. A certain amount 

of unutilised capacity is necessary for price stability and 

this is estimated to be 5. 5% by P aish (Pearce D. W. and Taylor 

J. 1968). Even allowing for this Indian manufacturing sector 

has substantial unutilised capacity which the economy can ill

afford. It is unfortunate that though adequate data base 
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exists for a regular compilation of the unutilised capacity 

index, no such index is compiled. The Central Statistical 

Organisation should undertake to compile a capac~ty utiliza

tion index on the monthly basis like the index of industrial 

production. 
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