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CHAPTER - V :

PROPITABILITY AND GROWTH

I. NEED BOR EXPLORING THE RELATIONSHIP :

Rate of investment is one of the dominant factors 

affecting the business activities in any economy. Capital 

accumulation has long been considered to be a determinant 

factor in the growth process of the economy. Though the 

emphasis has now been shifted in favour of technological 

development, the rat e of investment still is considered an 

important factor influencing economic growth. Moreover, 

technological development is simply an investment in knowledge.

However, the rate of investment in a particular industry 

is governed by the rate of profit prevailing in the same and 

other industries. This implies that there exists some rela­

tionship between profitability and growth of any industry.

The classical economists, as well as their famous critic, 

Karl Marx and even Prof. Marshall, all had separately developed 

the theories giving negative relationship between profitabi­

lity and growth of the industries. As has been observed in 

Section Y of Chapter III, all these writers formulated this
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negative association on the basis of either of the following 

reasons viz., free competition among businessmen, their 

craze for capital accumulation, application of law of dimi­

nishing returns, rising organic composition of capital, 

principle of factor substitution through competitive forces 

etc. The negative relation thus formulated, received high 

popularity in those times due to their strong beliefs in 

free competition, leading to stationery state and static 

conditions. However, the economic history of many developed 

countries over last 200 years has proved that this fear of 

static state is baseless. The economic environment prevailing
i

at the time of classicals or neoclassicals was entirely 

different from what it is in modern times. The World War 1st 

and the following periods have created lots of imperfections 

in economic system. This implies that a number of dynamic 

factors are at work in modern economic system. Hence, it 

becomes inevitable to re-examine the relationship between 

profitability and growth.

II. SOME SEHEBAL COISIHIRATIOIS M3) HTP0TH1SIS ABOUT 

THE PROFITABILITY AES GROWTH REHATI01SHEP 5

The orthodox neoclassical theories asserted that 

the growth of the firm was the outcome of profit maximizing 

function of the firm. Hence, firms would grow till they 

reached equilibrium, i.e. would have achieved maximum profits.
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Having reached, this stage, there would he left no incentive 

for the firms to grow and the relationship between profitabi­

lity and growth would vanish. However, the character, strergth 

and the nature of relationship is, in general, indeterminate, 

depending as 'it does, on the causes of disequiliorium and the 

speed of adjustment. However, since last three decades, some 

important developments in the functioning of the business 

activities have altered this view. Hence, the firm is viewed 

not merely as a profit maximising abstraction but as a unique

administrative and social organisation, possessing the
1capacity for initiating its own biological growth.

In a modern capitalist economy, the chief object of a 

typical firm is to increase its sales. This makes the 

expansion of the firm's productive capacity inevitable.

Hence arises the need for investing in fixed assets and 

stock. This implies that a firm having an objective of 

expansion, i.e. growth, should give more importance to 

raising funds.

However, the level of investment undertaken by any firm 

depends on two basic factors, viz., the ability of the firm to 

grow and its willingness to grow.

The ability to grow or invest reflects in firm's ability

1 Subrahmaniam, K.K. and_ Papola, T.S. ^Profitability and Growth 
of firms* The Case of Indian Chemical Industry^ in 'Anveshak1, 
June 1971,pp.131-142.
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to provide and acquire finance. 1'he provision of finance can 

■be made through internal as well as external sources.

The internal source of finance depends on the amount of 

retained profits and the depreciation fund. These, however, 

depend upon the level of realised rates of profit. In general, 

internal sources of funds are a preferred source of capital 

for financing investment though there is no iron clad rule 

about this. There are other _gp.urces .of finance also (external 

sources), i.e. through borrowing bank loans etc. However, 

firms are reluctant to increase their debt or their outstanding 

issues of stock too rapidly. Hence C.l. Schultze comments,

"And even when there are ample sources of funds available, 

firms will not invest if they do not foresee a profitable 

outcome to the venture. Nevertheless, this general preference 

for internal sources of funds does mean that an expanding

level of profits is likely to be associated with an increase .
2in investment, and vice-versa". However, a word of caution 

is required here. Our study covers the growth of industry 

which is comprised of a number of companies. As has been 

observed, the companies covered in a particular industry may 

be involved in more than one activities and therefore they may 

create other small companies for their convenience. In such 

a situation high profits earned by parent company by its one

2 Schultze, C.L. : National Income Analysis ?Foundations of 
Economic Series, Prentice-Hall of India Pvt .Ltd.,'I976, p.92.
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activity may reflect in high retained earnings hut may not 

and necessarily he reinvested in the same company. Another 

important point to he remembered is that even though profits 

of any company in a particular year are high, they would not 

automatically generate a large increas^n capital in the 

same year. Hence G.J. Stigler comments, "The main defect in 

this argument is that it views the surplus of earnings over 

dividends and interest payments as an end of year residual 

which increases the firms aggregate resources whether the 

firm wishes more capital or not. These earnings normally 

accrue over the year, not on December 31, and if the enter­

prise does not wish to increase (or decrease) dividends or 

investment commensurately, it can reduce its short term (or,-
*Z

to some extent, long term) liabilities.

Hence, if the capital structure of a company is very 

rigid, thereby not allowing for any changes in debt position, 

and, if the capital markets prevailing in the economy also 

are very imperfect, then only the current profits would have 

a simple arithmetic effect upon total assets, otherwise it 

would be very weak.

However, it is generally accepted (remembering above 

constraints), that, the higher the profitability, higher will 

be the capacity to reinvest.‘Moreover, the second source of

3 Stigler, G.J. : Capital and Rates of Beturn in Manufacturing 
Industries, A Study fcy the national Bureau of Economic 
Research, Princeton University Press, Princeton, New Jersey* 
1963, PP.73-74.
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finance, i.e. external source, also depends upon the level 

of achieved and prospective rates of return (profitability) 

of a firm. If realised rates of return can serve as a good 

indicator of prospective rates of return, which is true for 

Indian Manufacturing Industries (proved by Persistency of 

Profit Rates averaged over five year plans (see Section ISC 

of Chapter III), then, the higher the profitability, brighter 

would be the prospects for attracting new potential invest­

ment through raising the borrowings as well as issuing new 

shares in the capital market. This implies that the level of 

achieved and prospective profitability determines the ability 

of a firm to grow and expand. Hence, Schultze comments,
*

’'Although expected profits are the major incentive for

investment, current profits are an important source of funds

out of which the firm finances its investment. Profits,

therefore, play a dual role in the investment process as

4both an incentive and a source of funds."

The second important factor that aifects the growth of 

the firm is its willingness to grow. This factor do‘es not 

depend much on profitability and is influenced by many other 

factors such as existence of competition, the state of demand, 

management’s policy decisions regarding diversification, 

technological development etc. and, Government policies as

4 Schultze, C.L.: op.cit., p.92.
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in case of India etc. However, given the production tech­

nique and the internal efficiency, all these factors have 

contingent affect on profitability. Moreover, a feeling of 

adequate security that the management requires, as well as 

its reasonably fair attitude towards the share holders, also, 

dependd(upon the relationship between the level of profita­

bility and the maximum sustainable growth that a firm can 

attain. Hence Penrose argues, "It seems reasonable therefore, 

to assume that in general the financial and investment deci­

sions of firms are controlled by a desire to increase long 

run profits..., firms will want to expand as fast as they 

can take advantage of opportunities for expansion that they 

consider profitable. Phis assumption has an interesting impli 

cation for the relation between the desire to grow and the 

desire to make profits. If the profits are a condition of 

successful growth but profits are sought primarily for the 

sake of the firm that is, to reinvest in the firm rather 

than to reimburse owners for the use of their capital or 

their risk bearing then, from the point of view of the invest-

■ ment policy growth of profits becomes equivalent as the
5criteria for the selection of investment programmes.”

One important point to be noticed here is that the 

willingness of a firm to grow may differ from industry to
...'r""““"nT ",",,rTlr"' .................." d r-T " ' ' " ' ......... " r.............-Hi-tr-T M'"" '' L " ' " ’

5 Penrose, E.T. : 'The Theory of the Growth of the Pirm’1.
Basil Blackwell, Oxford, 1972), Chapter I.
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industry, from period to period and from size to size.

Mowever, given the ability to grow, the rationality on the 

part of entrepreneur in an expanding economy like ours, 

assumes that business decisions would be growth oriented.

This in turn implies that given the ability to grow, the 

firms in an expanding economy would also be willing to grow 

thereby resulting in the growth of the industry also. Hence, 

Hart comments, "This rate of return provides one source of 

further increases in capital stock and has some similarity 

with the harvest of corn in traditional capital theory which 
provides seed for next year's erop."^

Stigler, by adding to these possible reasons argues,

"In an empirical study, therefore, we should not expect to 

find a high correlation between investment in year t and the 

realized rate of return in year t. If the anticipations were 

perfect and complete competitive adjustment could be made 

within a year (or other time period under study), the correla­

tion would be zero. If anti-cipations were correct, but 

technological or other barriers prevented complete adjustment

to the long-run competitive level, investment would be posi-
7tively correlated with rate of return." However, in the

6 Hart, P.B. : Studies in Profit, Business Saving and Invest­
ment in the United Kingdom, 1920-62, Yol.II, George Allen & 
Unwin' Ltd.,' London, 1 968, p.223•

7 Stigler, &.J.: op.cit., p.73.
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world of imperfection and under the dynamic situations, 

perfect anticipations as well as perfect competitive adjust­

ments are very difficult to attain. Considering these views, 

we feel that in a developing economy the policies adopted 

would be growth oriented. However, in a mixed economy like 

■ India, the growth of the industries is affected by the govern­

ment policies regarding Pive Tear Plans, Industrial and licen­

sing Policies etc. Though the Government policies also weigh 

profitability as an indicator of financial performance of 

firms, it has to consider other important factors like 

priority areas etc. while framing the policies.0n above 

mentioned grounds we pastulate a hypothesis that, a positive 

correlation exists between profitability and growth of an 

industry in developing country like India. However, it would 

be difficult on a priori basis to predict the nature of this 

relationship precisely.

Ill 00HCEP1S • 

w Growth Bate :

The growth of an industry can be measured in terms 

of employment, sales, output, turnover or capital. However, 

as far as this study is concerned, we have chosen capital as 

the concept for growth. This is so, because, in an expansion 

of an industry it is the addition to capital that is affected
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o
by the earning power of the firms in the industry. The 

additions to capital are available in financial terms. 

However, it is the physical assets which measure the produc­

tive capacity of the industry. It is the latter concept, real 

growth of the industry, that is more important from the 

national point of view. This is so because, this concept 

enables the government authorities to trace and foster the 

growth of those industries which are important from national 

point of view, and, to utilize the scarce resources more 

efficiently. Hence, Parker holds, "But from a natioral point 

of view it is desirable thax growth in productive capacity

should be fostered where it is most needed and where the use
9of sacrce resources is at its most efficient." Considering 

this view, we have measured the growth of capital in real 

t erms.

This implies that our definition of growth of industry 

relates to the growth of physical assets, fhe non-availability 

of data on physical assets and, the difficulties involved in 

aggregating than even if data are available, has led us to 

use the value concept of physical assets for this purpose.

8 See for example : (i) Stigler, G.J. Ibid, (ii) Singh, A. and 
Whittington &.J Growth Profitability and Valuation, A Study, 
of II.K.Quoted companies1'.Cambridge Univ.Press, Cambridge, 1968 .
(iii) Hart, P.: oj?.cit. (iv) Mayer, J. and Kuh, E.;
Investment Decisions9 * 11, H.U.P. Cambridge, Mass., 1958.

9 Parker, J.E.S. i Profitability and Growth of British
Industrial firms. Manchester School of Economics & Social
Studies, May, 1964, p.40.
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She value concept of capital assets enables us to 

aggregate different types of capital assets (e.g. plant, 

machinery, buildings, etc.) Asjhas been discussed in Chapter 

IV and presented in'Sable 4*5 and 4.6, it is possible to 

formulate the capital series(yalue of physical assets')on 

consistent basis by adjusting the price variations overtime. 

She value measure of capital is further preferred because it 

incorporates the changes in quality of capital indirectly.

An assumption, that higher quality capital- assets are rela­

tively costlier than the lower ones, is incorporated in value 

measure of capital (when expressed at constant prices). 

Considering all these points we have defined growth in terms 

of value of capital expressed at constant (1950-51) prices.

We have estimated the growth rates for each of the 21 manu- 

facuturimg industries over the whole period under study.

Hence, growth rate for every industry is calculated by taking 
11yearly changes in value of capital and re expressed in 

percentage terms. In short, yearly growth rates for each of 

21 industrjesas well as for each of the sectors mentioned 

earlier are thus worked out and are presented in la ole 5.1* 

These are then related to profit rates of respective indust­

ries over time.

10 Hart, P.E.: op.eit., pp.223-224.
11 See Stigler, Mayer, J. and Kuh, E.s Investment

Decision, H.U.P. Cambridge, Mass., 1958.
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TABLE 5»1 : Yearly Rate of Growth of Physical Assets at
Constant (1950-51 ) Brices (Per cent per annum) t. B y Xr\clustv)

Industry 1951- 1 952- 1953-
1952 1 953 1954

COflSUMERS GOODS SECTOR
1 . Grains & Pulses 1 .1 -5.9 11.9
2. Edible Vegetable & Hydrogenated Oils -4.8 5.1 -1 .7
3. Sugar 11.8 11.4 -12.4
4» Tobacco 6.1 4.2 -11 .0
5. Cotton Textiles 1.5 5.1 0.7
6. Silk-Rayon & Woollen Textiles 15.7 12.4 9-3
7. Medicines & Pharmaceutical Preparations 3-9 C

O • IV
)

2.7
8. Matches 12.1 9.5 3.5
9. Pottery China Earthernware & Structural -0.7 11.3 2.5

Clay.
10. Paper & Paper Products 5-4 10.5 1.9

Total 3-1 6.6 -0.7

BASIC GOODS SECTORS
11. Iron & Steel 1 .8 7.8 4.3
12. Aluminium 8.4 19*0 4 .5
13- Basic industrial Chemicals 0.6 13.6 -0.2

14. Cement 2.5 12.5 2.2
Total 2.1 10.0 3-3

CAPITAL GOODS SECTOR
15* Transport Equipment 4.6 13.4 9.9
16. Electrical Machinery^Apparatus & 6.0 36.6 -13.0

Appliances 7-9 13.8 6 .8
17* Machinery (Other than Transport exc.) 
18. Perrous/ifon-Perrous Metal Products. 5-7 -9.1 1 .5

Total 6.9' 15.5 4-5
INTERMEDIARY GOODS SECTOR
19. Jute Textiles 4 .0 -3.2 0.8
20. Other Chemical Products 30.7 5.1 -2.7
21. Rubber & Rubber Products 18.0 18.9 -4.5
Total 4.9 -2.0 0.4

WHOLE MARUPACTURII\G SECTOR 3.5 6 0 0.6



242

CONSUMERS GOODS SECTOR
1. 0.0 18.4

2. -1 .4 11.3
3- 13.7 33.9

4. -5.1 202.8

5. 1 .9 7-9
6. 10.1 24-3
7. 3-7 13-2
8. 3-5 -1 .1
9. 5 .4 29.7
10. 7.2 21 .7
Total 3-6 14.7
BASIC GOODS SECTORS
11 . 6.1 11.0

12. 8.2 17.5
13. 2.8 -5.9
14. 3.3 18.0

Total 5.2 11 .4
CAPITAL GOODS SECTOR

15. 13.5 155.6
16. 11.6 57.2
17. 7.8 1 .9
18.
Total
INTERMEDIARY

13.1 -1.0
go§d! sicioRy

19. -0.9 10.7
20. 9.9 171 .1
21 . 7.6 5.9
1 octal -0.3 13.0
WHOLE MANUFACTURING SECTOR

3-7 . 16.

Table 5«1 (contd.)
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Table 5»1 (contd.)

Indu­
stry

1960-
1961

1961-
1962

1962-
1963

1963-
1964

1964-
1

1965- 
1966

1966- 
1967

1967-
1968

1968'
1969

CONSUMERS GOODS SECTOR

1 . -29.1 -1.6 6.5 2.0 -6.0 7.1 -5.3 7.9 4.3
2. 16.2 3.8 1 .1 1 .8 1.7 -17.0 6.0 -0.2 7.2
3- 20.1 11.1 -7.2 -10.8 6.9 -3-8 8.5 -9.1 8.1
4. -3.1 • 10.3 10.3 -0.5 -6.1 -2.2 5-2 15.8 7.2
5. 14.5 5.1 6.3 4.8 4.9 —11 .8 1 .1 6.7 2.6
6. 21.8 25.1 16.3 9.4 6.6 48.1 '5.9 9.1 4.0
7. 160.1 17-5 12.2 11 .8 5.5 51 .6 8.6 11 .6 5.1
8. -0.4 0.4 6.5 2.7 -3.4 3.6 -2.4 9.7 2.4
9. 26.5 7.2 7.6 6.1 -0.3 43-3 -5.6 3-4 2.4
10. 15-3 7.8 12.6 18.1 7.1 17-9 5.9 4.9 3.8
Total 16.2 7.3 5.3 3.9 4.9 -2.1 3.1 5.1 3.7
BASIC GOODS SECTOR

11 . 2.8 2.0 2.1 1 -7 0.4 2.2 5.3 3.8 -0.1
12. -7.6 34 • 6 9.7 9.1 7.9 91 .5 19.7 8.1 7.6
13. 68.1 25.2 22.1 13.8 9.8 21 .9 16.9 13.1 11.9
14. 4.8 5.4 6.0 8.2 4.3 3.8 3.6 12.1 . 7.2
Total 7.8 6.7 6.1 5.4 3.3 10.9 8.6 7.9 4.9
CAPITAL GOODS SECTOR '
15. 28.6 15.5 ' 9.6 20.1 9.2 16.1 15-8 5.9 0.3
16. 81 .1 13.9 11.2 15.5 11 .5 57.0 14.4 11.0 -0.9
17. -32.9 14.7 20.4 8.3 8.6 29.5 9.7 11 .5 0.1
18. 1278.3 8.7 16.8 5.3 5.1 31 .7 10.3 7.0 0.8
Total 28.6 13.8 13.8 13.6 8.8 29-3 -13.1 8.5 -0.1
IHTERIVIEDIARY GOODS SECTOR

19. -1 .9 2.7 9.1 5.1 0.8 -24.3 2.4 -0.1 1.9
20. 3-1 11 .4 5.5 6.1 7.1 183.9 4". 8 10.7 10.1
21. 29.9 19.2 1 0.9 2.6 3.7 35.3 7.2 5.5 10.2
Total 0.7 4.7 9.1 4.9 1 .5 -5.4 3.6 2.7 4.9
WHOLE MAHUTACTURIHG SECTOR

13.7 7.8 7-1 5.8 4.8 5.9 6.6 6.3 3.3
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Taole 5-1 (contd.)

Indu­
stry

1969-
1970

1 970-
mi

1971-
1972

ms-
1973

1979-
1974

1974- 
1975

CQKSTMERS GOODS SECTOR
1 . 5.5 -8.6 0.9 -1 .9 -2.4 8.2
2. 7.0 -18.1 4.5 2.7 -2.9 6.0 ■ •'
5- 16.5 15.3 -4 .2 -11 .5 6.6 — ©•2
4. 4.1 6.4 26.0 2.8 -8.6 4.0
5. 0.7 -3-8 4.0 3.8 2.0 2.5
6. 6.9 -7.8 5.9 7-9 7-.6 18.5
7. 3.5 18.0 9.8 7.3 -1 .9 6.0
8. 0.6 >4-A H* HA
9- 2.2 -8.8 -7.6 5.7 4.2 3.9
10. 2.6 5.7 5-7 6.4 3.7 6.6
Total 3 • 6 -0.7 3-9 2.6 2.7 4.7
BASIC GOODS SECTOR
11 . 0.9 3.5 3.4 2.9 3.6 1 .1
12. 1 0.5 2.3 5.5 7.0 -3.2 4.9
13- 8.5 61 .2 8.4 6.1 4.2 8.0
14. 4.3 6.3 2.6 2.0 -0.3 1 .2
To tal 4.5 18.7 5.2 4.3 2.5 4.0
CAPITAL GOODS SECTOR
15- 3.7 -3.5 7.2 4.3 2.1 7-3
1©. 0.1 27.8 7.0 2.3 - 0.4 10.0
17- 1 .1 31 .8 10.1 2.4 -0.2 7.8
18. 0.4 -11.2 10.6 3-9 1.9 7.9
Total 1 .7 10.8 8.4 3.2 1.0 8.2
IITERMEDIiffiT GOODS SECTOR
19. 3.8 4.8 2.8 0.5 1 -7 0.8
20. 0.8 22.4 8.0 12.4 0.0 15.8
21 . 8.5 8.1 21 .2 5.9 -3.7 13.5
Total 4.0 8.9 7.3 4.3 0.2 6.9
TOOLE IVIAMJEACTDROG SECTOR

3.4 7.5 5.6 3-4 2.0 5.5

Source ; Tables'. 4.5 and 4.6
NcJjl; Hf\- Not a ventage-.
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Ttie relationship "between rate oi growth of capital and 

rate of profit is also examined for inter-industry variations 

in growth of capital and rate of profit. For this, continuously 

compounded rate of growth of capital and average rate of 

profit are calculated, so as to get the cross-section or 

inter-industry variations for each plan period, sub-period 

and the whole period under examination. Yfith the help of the 

above inter-industry analysis, we will be in a position to 

compare our time series results with those of inter-industry 

results.

The whole economic system and mainly the industries in 

India are influenced by policies adopted in five year plans, 

as well as the Industrial Policy Resolutions. Considering 

this, the whole period under study has been divided plan-wise 

viz., First Flan period : 1951-52 to 1955-56, Seeond Plan 

-Period i 1956-57 to 1960-61; Third Plan period! 1961-62 to
-1^66-^ tr*

1965-66; Annual Plan period^ Fourth Plan period: 1969-70 to 

1973-74- However, following other studies, we have divided 

the whole, period from 1950-51 to 1973-74 into two sub periods 

also viz., 1950-51 to 1960-61 being termed as 1st sub period 

and 1961-62 to 1973-74 being termed as IInd sub period. The 

reason for dividing the period like this is the industrial 

progress in India which took momentum from the beginning of 

Third Five Year Plan.'
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Having determined about the relevant periods, we have 

estimated the growth rates for each of the above mentioned 

periods for each industry in the following way.

As has been observed earlier we have esximated the growth 

rate of capital using continuous compounding formula. In other 

words, we have regressed value of capital (see Cnapter IT,

Table 4*5 and 4.6, pp. 2-1~7-~2-lcl)on time over the above mentioned 

periods. r4he growth rate formula for continuous compounding 

is expressed as follows :
E = aegt

where K is the total value of capital (at constant prices) 

g is the growth rate 

t the time factor,

a is constant and e is the base of natural logarithm.

This formula can be used in logarithmic form for simple 

regression purposes, as

logeK = logga + gt.

When we regress this, we get the value for regression 

coefficient g, i.e. growth rate. Thus by applying the conti­

nuous compounding formula for estimatiig growth rates over 

relevant time periods, we can estimate the rate of growth 

through regressing loggK on time. "The regression coeffi- • 

crent ' g* gives us the rate of growth of capital stock over 

the relevant period. She continuously compounded growth rates

(
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over relevant periods for each industry are presented in 

Table 5.2.

(B) Profit Rate :

The two concepts of profit rate defined in Chapter 

II, viz., gross profit rate, and net profit rate each separa­

tely have been taken for explaining growth of industries 

over time. However, in case of cross-section analysis the 

profit rates are simply averaged over the relevant time 

periods. In other words, for plan-wise relationship between 

profitability and growth, the profit rates are averaged 

over 5 years (over 1st, Ilnd, Illrd and lYth plan years' 

period) or 3 years (Annual plan period).

IY. THEORETICAL RELATIONS ;

Our discussion on the general considerations about 

growth profitability relationship has led us to postulate 

a positive association between growth and profitability. Thus 

we intend to examine whether the rate of profit has any 

influence on the growth of the industry. In other words, we 

intend to examine the extent of explanation of groYrth of the 

industry provided through its profitability.

On the basis of the arguments forwarded earlier, we 

postulate that rate of profit affects the growth of the 

industry positively. Having formulated this hypothesis,
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we have endeavoured to establish this relationship by- 

extending the ex'cersie to both time series and cross-seotion 

studies. Thus to examine the above hypothesis, the following 

relations have been considered.

1. In an expanding economy like ours, where there is no 

market constraint on the demand for final product, current 

rates of profit are expected to affect the current invest­

ment decisions. Moreover, the imperfectness in the capital 

market, the high cost of borrowed capital and the difficul­

ties involved in acquiring ita result in raising the oppor­

tunity cost of capital high, consequently making profits 

cheaper and easily approachable (internal) source of finance. 

Here, an existence of positive association between current 

rate of growth as well as profitability is assumed and the 

following model of equation (1 ) is fitted for individual 

industries over time as well as for cross section of indust­

ries over the relevant periods. I he model being,

= c>C +$1^ + e • • • • (1)

1. Though current events play an important role in shaping 

the future expectations, these can not be based on pure 

imagination. Experiences of recent past are a good guide for 

future expectations and predictions. A firm, while under­

taking new investment would always consider whether it would 

be sufficiently profitable in the future or not. A firm having
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lower rates of profit with existing capital may wish to make 

larger investments if it expects excellent profitable oppor­

tunities to be made through an access to new production tech­

nique or raw material etc. On the other hand, a firm enjoying 

very large profits in the boom period may seem tdibe unwilling 

to expand its capacity if it predicts an end to the boom 

conditions. Thus predictions about future profitability enable 

the firms to take decisions about current levels of invest­

ments. However, our examination of persistency of profit rates 

averaged over 5 years period (see Chapter III, Section IX,

Table 3*7) has proved that profits have a tendency to per­

sist over a small period i.e. in the near future only i.e.

5 years here, and hence past rates of profits can be taken as 

good reflectors of profit rates in the near future. This 

implies that past performance of the industry can'be.treated 

as guide for undertaking investments in the industry. Secondly, 

as has been pointed out earlier, retained earnings of the 

current year are normally utilized as internal source of 

finance for the next year, rather than for the same year.

This implies that last year’s retained profits go for this 

years investment. Hence, past profitability plays dual role 

in investment process. On one hand, it acts as a predictor 

of future prospects about profitabilily, and on the other as 

an internal source of finance for undertaking investment in
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future. Considering these points we have taken one year time 

lag in profit rates and fitted equation (2), the moderl 

fitted is given below :

Gt + e ... (2)

However, we are aware of the fact that one year time 

lag is very small. In a mixed economy like India, where the 

economic activities are greatly affected by the government 

policies, the private industries also are no exceptions, 

normally, there is a loss of at least two to three years for 

getting the work done with respect to licensing, expansion 

of the existing units etc. Moreover, the time required for 

ploughing back the profits varies from industry to industry 

as it depends upon the differences involved in gestation 

period. This implies that not only should the time lag be 

longer than 2-3 years, but it should be different for 

different industries e.g. a longer time lag is neeessary in 

case of Iron & Steel Industry compared to Grains and Pulses. 

However, different time lags for different industries could 

have been made arbitrarily which could have been objectionable. 

Though, the growth; profitability relationship for each 

industry with different time lag in profit rates would have 

been more meaningful, our physical capacity to work, as well 

•as the limitation of time, have forced us to confine our 

analysis to one year time lag in profit rate.
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3. The (1 )st and (2}nd equations deal with simple linear

relationship between growth and profitability. However, it is

possible that this relationship may be lag-log linear one.

Hence the following equation (3) is fitted to meet the above 
12requirement.

log Gt =</+ $ log P^+e ...(3)

However, the limitation faced while fitting l@g-log 

model is that only positive values for growth and profit rates 

can be included in the observations. This implies that indust­

ry-wise relationship includes only those years for which both 

profitability and growth rates, have positive signs. Similarly, 

a cross-section analysis for industries over relevant period 

also includes those industries for which both these rates are 

positive.

Y. METHODOLOGY :

The above mentioned hypothesis about the relation­

ship between profitability and growth are empirically tested-
15for each of the 21 Indian Manufacturing industries over 24 

years’ as well as for 21 industries for given points of time

12 Similar type of study has been undertaken by Singh, A. and 
Whittington, G. for U.K. Quoted Companies in their work,
(See Singh, A. and Whittington, G.s op.cit., pp.148-158) 
However, their study relates to inter-company analysis while 
ours deals with inter-industry as well as industry-wise (over­
time) analysis.

13 Since data on Match industry are not available for the whole 
period i.e. 25 years, and since the total amount of capital 
stock possessed by this Industry is very small, we have 
omitted it from cross section analysis for relevant periods.
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(averaged over the relevant period). The relationship (time 

series for every industry and cross-section of industries 

over relevant period) has been examined by means of regres­

sion analysis. Following models as mentioned above are 

fitted for both the time series analysis of industries.'

1. G^ — |3P.j_+e_|_ ... (1 )

2. Gt =<^+ £Pt-1+ et ... (2)

3. ’ l°g10 =<^+ P loSio Ft+et ... (3)

Where G- = yearly rate of growth

P = Gross or Bet profit rates 

t = years

oi & jB are the parameters, while e is the error term.

Equation (1 ) tests the hypothesis that growth rate in 

period t is a linear function of profitability in period t.

In other words, it tests the hypothesis that current rate of
» , i

growth is a linear function of current rate of profit.

Equation (2) tests the hypothesis that growth rate of period 

t is a linear function of rate of profit of t-1 period. In 

other words, it tests the hypothesis that current rate of 

growth depends upon the rate of profit with one year time lag.

Equation (3) is a log-log relation i.e. log of rate of 

growth regressed on log of profit rate. It tests the hypo­

thesis that a given proportionate change in rate of profit
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is associated with a proportionate change in rate of growth.

She above mentioned models are also fitted to inter­

industry analysis with following interpretations of the 

variables, viz., rate of growth and rate of profit (gross 

or net).

Rate of growth in ease of cross-section analysis (for 

all the three models) refers to the continuously compounded 

rate of growth over relevant periods. Rate of profit refers 

to average of profit rates (gross or net, each separately) 

over relevant periods and t refers to relevant time period.

VI MAIN FIltDISO-S ;

We discuss below the main findings of -fitting the 

three relations discussed in Section V, ’METHODOLOGY' of this 

chapter. We discuss the results of 'Time Series Analysis' 

first and then proceed with the results of "Gross Section 

Analysis".

A. (i) Time Series Analysis : Relation 1

Equation (1) is fitted to analyse the industry-wise 

and sector-wise relationship between growth and profitability- 

over time. The results of equation (1) are presented in 

Table 5.3 and are summarised below :
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(a.) Growth and Gross Profit Rate :

It can be noticed from Table 5*3 that growth-profita­

bility relationship without ary time lag in profitability 

shows no significant association for any of the industries

over time v?hen grov^th is related to gros.s profit rate. It

2can be observed from this Table that the value of B , the 

coefficient of determination, is very low for each of the 

21 industries and is statistically non-significant.

Table 5*3 reveals the Sectoral relationship between 

growth and gross profit rate. It can be observed from this 

Table that equation (1) proves a "poor fit" when fitted to 

Sectors too.

(b) Growth and Profit Bate :

However, when growth rates are regressed on net

profit rates fitting the same model (see Table 5*3), we

2observe a slight improvement in the value of E for majority 

of the industries (particularly in ease of Sugar, Electrical 

Machinery, Basic Industrial Chemicals, Medicines and Pharma­

ceuticals, and Matches). However, only in case of Electrical

2Machinery, Apparatus & Appliances is E statistically signi­

ficant with positive correlation coefficient, at 5$ level, 

its value being .1917. It indicates that variations in net 

rate of profit explain variations in growth rates to the 

extent of 19.2^ Over the period (1951-52 to 1974-75).
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Further, |S, the regression coefficient relating growth to 

profitability in the linear regression, assumes the value 

worth 2.708 for Electrical Machinery Industry. It Implies 

that a one percentage point increase in the net profit-rate 

of Electrical Machinery Industry, led, on an average, to 

2.7 percentage point increase in its growth rate. In short, 

current rate of net profit in case of this industry has been 

found to be positively associated with the current rate of 

growth of the industry.

Table 5»3 also indicates the same linear regressions 

fitted to the Sector-wise data on growth and profitability. 

Similar type of results are derived. It can be seen from 

Table 5*3 that growth rates of sectors are not strongly 

associated with net profit rate implying thereby that 

equation(l) is unable to establish ary relationship between 

these two variables.

pOne important point to be noticed further is that R 

as well as $ assume varying values for different industries 

over the same period. However, the results are significantly 

satisfying only for one industry. This leads us to say that 

a simple linear model without time lag in profit rate is
CL

not good fit for establishing the relationship between real
A-

growth of the industry and its profitability over time. Same 

is true for sector-wise relationship.
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A. (ii) Time Series Analysis : Relation 2

Since the equation (1 ) i.e. simple linear model 

without time lag, proved to he a poor fit, we attempted to 

explore the relationship by fitting equation (2) for each 

industry and sector over time, ^he results of equation (2) 

i.e. linear equation with one year time lag in profit rate, 

are briefed in Table 5.4. Following conclusions can be drawn.

(a) Growth and Gross Profit Rate :

Equation (2) is observed to be a good fit for only 

one industry i.e. Cement industry, when growth is regressed 

upon gross profit rate. This is obvious from the values of
2 -iR , the coefficient of determination. l^he coefficient of

correlation assumes significantly positive value indicating

thereby that increase in past profitability of Cement industry

over the said period resulted into the current real growth
2of the industry. The value of R with one year time lag in 

gross profit rate is .2262 for Cement industry. This implies 

that variations in real growth of Cement industry are explained 

to the extent of 22,6fo by variations on its gross profit 

rates with one year time lag, over the period.

Table 5*4 further reveals that equation (2) proves to 

be a poor fit when sectoral growth rate is regressed upon 

sectoral gross profit rate. The results are statistically 

found to be non significant.
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(b) Growth and Wet Profit Rate l

It is observed, from Table 5*4 that regression 

results for equation (2) show slight improvement in the 

sense that the (2nd) model is capable of expluring the 

growths profitability relationship in case of 3 industries 

(results are statistically significant at 5$ level) when 

growth is regressed upon net profit rate with one year time 

lag. Table 5*4 reveals that growth is positively related to 

net profit rate over the period under study in case of 3 

industries viz., Sugar, Iron & Steel and Cement. This is 

indicated by positive sign for coefficient of correlation. 

Variations 'in real growth of Sugar, Iron & Steel and Cement 

industries are explained by variations in net profit rates 

(with one year time lag) to the extent of 17$, 20$ and 19.6$ 

respectively. B, the linear regression coefficient also 

varies significantly for these industries and assumes values 

worth 1 .349, *595 and .677 for Sugar, Iron & Steel and Cement 

industries respectively*

A further look into Table 5*4 indicates that equation

(2) is unable to explain growth j profitability (net profit

rate) relationship for differ eat manufacturing sectors and 

?the values of R are statistically non-significant.

A. (iii) Time Series Analysis : Relation 3»

In short, the explanation of growth:profitability
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relationship through simple linear models with or without 

lag has not proved to be satisfactory. Out of 21 manufactur­

ing industries, the relationship is significantly proved only 

in case of 3 industries visz., Sugar, Iron & Steel and 

Cement, all having positive association between growth and 

profitability, lo explore the relationship further, we have 

fitted log-log model as presented in equation (3)* The 

results are summarised in Table 5*5.

(a) Growth and Cross Profit Rate :

It is obvious from Table 5*5 that the growth 

profitability relationship is not better explored even with 

the fitting of log-log equation (3) for gross profit rate.

It is observed that there exists significantly positive 

association between these two variables only in case of one 

industry, i.e. Machinery (Other than Transport, etc.), while 

the results are statistically non-significant for other 

indust ri es.

The correlation coefficient assumes positive value with

pR valueing .2068 for this industry. It implies that 21^ 

variations in log values of real growth of Machinery^fither 

than Transport,etc) Industry are explained by variations 

in log values of gross pnifit rate.
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|3, the regression coefficient assumes the value worth 

2.316 which impliesjthat an increase in gross profit rate by 

1# led, on an average to 2.3$ increase in its real growth 

rate. Thus, real growth of this industry can be said to be 

highly elastic to its gross profitability. This is so because 

|3 assumes value greater than unity which implies that the 

higher the profitability the more growth rises for any given 

rise in profitability. In other words, if we would plot 

this type of regression line, measuring growth only axis 

and gross profit rate on x axis, we would get an upward 

sloping curve of increasing steepness. If ^ assumes value 

less than unity, it implies that growth does not increase 

so much in response to a change in profitability. However, 

this equation (equation 3) also has proved to be inadequate 

for explaining the industry-wise growth : profitability 

relationship with respect to gross profit rate over the 

time under study.

(b) Growth and let Profit Rate :

However, as observed in earlier two models, when 

growth is regressed upon net profit rate, the loglog model 

proves a better fit. It is obvious from the results briefed 

in Table 5*5* The log-log model of growth and net profit 

rate relationship is a good fit in case of 5 industries 

viz., Edible Vegetable & Hydrogenated Oils, Sugar,
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@7&to©J7 ftiam iraaspoirt? 0ft$&9£# HiMMtiritot&gtt. ftJk&wian&M, &©$.

Medicines and Pharmaceutical Preparations Industries, QWt 
WachiyieT'/^OtV\£Y+Vvan TVauspenrt £+c)y Basic: IvtduS+if i&i CKewilals, <?ut 
of these five industries, four (except Sugar) indicate a

strong 'positive eorrelationbetween real growth of the

industries and net profit rates of respective industries

(See Table 5.5).

p assumes negative value for Sugar Industry, p being 

-.586, indicates that proportionate* change in growth rate 

of this industry is negatively related with proportionate 
change in its net profit rate overtime.1^

The log-log model (with respect to net profit rate) is 

observed to be significant foy«r Edible Yeg. & Hydrogenated 

Oils and Medicines and Pharmaceutical Preparations at 5fo 

level and Sugar, Machinery (Other than Transport etc.) and 

Basic Industrial Chemicals at 1$ level.

B. (i) Cross Section Analysis s Relation 1

We have seen that time series analysis of industry 

and sector-wise growth profitability relationship indicated 

that these two do not seem to be associated over period for 

different industries and sectors, le now proceed to examine 

the hypothesis for cross section, also, with the help of the

14 p, the regression coefficient in case of Sugar Industry
assumes negative sign when log-log linear model is fitted . 
However, we have observed earlier that when equation (2) is 
fitted, taking one year l§g in net profit rate, J^, assumes 
significantly positive value (see Table 5*4). This might 
probably the result of dropping of negative observations in 
log-log model. Please see Sing, A. and Whittington, 6. op.cit.,
p.158.
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similar types of models fitted for the time series analysis 

in the earlier section. In other words, we want to examine 

that to what extent the growth of industry is influenced hy 

the rate of profit when the latter is considered as gross 

and net. The rate of growth as per discussed earlier is 

taken as continuously compounded rate of growth of capital 

while profit rate has simply been averaged over the rele­

vant perious (i.e. 1st, Ilnd, Illrd, Annual, and IVth 

Plan periods and sub-period I(1950-51 to 1960-61) and II 

(1961-62 to 1973-74) and whole period (1950-51 to 1974-75).

So far as Relation 1 is concerned, subscript 't' given 

in the model discussed earlier 5 indicates the relevant 

time period (i.e. different plan and sub-periods). The 

results of fitting Relation (1) to data for cross-section 

of industries are presented in Table 5-6 and the findings 

are summarised below s

(a) Growth and Gross Profit Rate' :

Table 5*6 reveals that Relation 1 (equation (1)) 

proved to be a 'poor fit' for the periods of 1st, Ilnd, Illrd 

and lYth plans, while, it proved to be a 'good fit* for the 

period of Annual Rians (i.e. 1966-67 to 1968-69), thereby 

establishing strong positive association between growth and

15 The model of equation (l) fitted to time series data is as 
follows s

G^. = c4 + P P.{- + e ....(1 )



TT
gT

^a C
O

jE .3
15

18
5"

. t’ 
te

.s»
t ts 

a^
pV

i^
d te 

pa
 re

x w
et

d-
rs

 oL^ -
 Ra

te
 of 

gr
ow

th
 of 

ca
pi

ta
l at

 co
ns

ta
nt

pr
ic

es
'd

ur
in

g r
el

ev
an

t pe
rio

ds
, i.e

. 1s
t, I

ln
d,

 Ill
rd

, A
nn

ua
l, IV

th
 pla

n p
er

io
ds

 an
d 

su
b-

pe
rio

d 1
, II 

an
d w

ho
le

 pe
rio

d.
 lor

 de
ta

ils
 pl

ea
se

 re
fe

r to
 the

 te
xt

.
'P

^ =
 Gr

os
s o

r ts
le

t P
ro

fit
 Ha

te
s ov

er
 pla

n p
er

io
d o

r su
b-

pe
rio

ds
.

1.
 Gro

w
th

 & 
Pr

of
it R

at
es

 are
 bo

th
 me

as
ur

ed
 in 

pe
rc

en
ta

ge
 ter

m
s. 2

. Pi
gu

re
s in

 Br
ac

ke
ts

 
in

di
ca

te
 the

 sta
nd

ar
d e

rr
or

s. 3
. **

**
 de

no
te

 5$
 and

 1$ 
le

ve
l of

 sig
ni

fic
an

ce
 re

sp
ec

tiv
el

yv
’ 

4.
 F t

es
t is

 ap
pl

ie
d to

 R2
, wi

th
 R^

 hav
in

g f
ol

lo
w

in
g c

rit
ic

al
 va

lu
es

: 
df

 Level
 of 

si
gn

i-

+ 
e .

 Wh
er

 e
 Gj

=^
+p

t
N

ot
es

? R
eg

re
ss

io
n E

qu
at

io
n =

 G^
So

ur
ce

: Ta
bl

es
 3.1

, 3*
2 an

d 5
*2

.

G
ro

w
th

 and
 Ne

t P
ro

fit
 Ra

te

CM
Pi

M-
c-
CM
0
.

A
OO

O
•

*
*
vo
CM
M-
A

•

*
A
O
CM
tA

•

*
03
CM
O
tA

c—
CM
tA
O

•

*
*
coM-
O
VO

M-
A
CO
r-

•

£Q

1

A|>- 
A CM 
CM A
. .

1 •

1

ITS
r- CO
VO r-*
1n •

•
1 ^

*
* ■—' 
vo cn 
vo vo
v- -M-
. .

CM^-

* 'R
* C—
T- CM
C— r- 
tA .
. ^—*

* tA
co 0
VO CM 
LA •

1

VO C— 
CM t- 
tA M-

• •
1 w

*
*
co c-
M- tA 
A CM

• •

VO
O A
CM A
C- •

V

*
* ^ 
r- A 
VO VO
CO t—

• »
O CM

in 
VO A
co c—M- * 1 

* r- 
VO r-

* ^ 
A CO 
M- t- 
O c—

• •
-sh

T

CM
CO CM
IA CM
M- •

• T-
CM

v— 
VO -r- 
03 1—
0 •
. CM

T

*
*
LAO
C— LA 
03 LA

« .
CM tA

* ^ 
v- VO
e— a
13- A
A •

• CM

03
VO £— 
03 T- 
CO '
. A

A-—'

0
-p
<d
Pi

-P
•H

O
fH

fH

CM
Pi

$

O
•

1
'—'

CM

A
0
.
r

CM
VO
CM
V"*

•

*
M"
CT3
O
tA

•

tA
tA
in
r—

*

tA
03
CM
O

«
T

s^/

*
03
M-
O
A

•

O
A
VO
O

•

03
m
0
U

c5

tP
u

X3
-P
£
O
fM

cb

f4
r- O 
03-=*-

• •
1 '

a co c\io00 •
• T

1 w

£— T— 
V- K-\
O VO

* •

* t—
CO M- 
r— r~
't-d

X--N.
VO 

LA tA 
CM CM 
M- •

t—
VO CTv 
K*N *‘3-

• »
1 ^

3k r— 
O A 
A A 
03 *

VO A
O VO
c- •

» _s

M- A 
03 M-
vo vo
. .

O to
v-~ v—'

O

in coVO A

C d
a t-

*5^“ vo
CT\ O
T— fO

• *
Y c-

CM
T~ t3~
T- VO
T“ •

»
•>—s

O
tnpf\ 
0 CO 
LA *

• CM

*
* ^ 
M- LA 
03 03 
M- A

• •
A M*

AO 
CM CM 
M- CO

* •
to to

1 w

0
r- O
V" "'sf’ 
to ♦

• VD

Pe
rio

d

vo
LTV

1
LTV
LTV
cn
0

£} += 
o3

I—1 CM 
PM A

•P r— 
03 a 
Pi a 

•■H \— 
Ph—•' Se

co
nd

 ^*l
an

 
(1

95
6-

57
 to 

19
60

-6
1 ) vo

vo
1

A
VO
03

_ 0 
3 -P 
cd
H C3J
PM vo

1
a 1—
P VO

•H a
XI v— A

nn
ua

l Pl
an

s
(1

96
6-

67
,1

96
7-

68
,

19
68

-6
9)

M-
c-

1
tA

03

O3 -p

t—1PM O 
C- 

X3 1 
-P 03
h co
P 03
O P" 
Ph—'

VO
1

0
vo
03
^— 

M
O

TO -P 
O
•ri x—
Pi la
0 |

PM O
1 LA 

X3 03
ps

CQ—^ Su
b-

Pe
rio

d I
I 

(1
96

1-
62

 to 
19

73
-7

4)

1

03
T—

Td
0 0•H -P
U0 r- 
ft A

l
0 O

H A
0 A

Xj t~*
C*—/TA

B
LE

 5.6
 : G

ro
w

th
:P

ro
fit

ab
ili

ty
 Re

gr
es

si
on

 Re
su

lts
 ; O

ro
ss

-S
ec

tio
n o

f In
du

st
rie

s. 
a"

tri
o-

n 1)



( 274

pprofitability for Annual Plan Period. R , the coefficient of 

determination is observed to be around .5094, while, the 

regression coefficient'assumes value around .418. The results 

are found to be statistically significant at 5$ level. (See 

Table 5.6).

Similarly, when the same relation is fitted to Sub­

period I (195 0-51 to 1960-61 ), and the whole Period (1950- 

51 to 1974-75), the results are found to be statistically 

non-significant while in case of sub-period II (1961-62 to

1975-74) we observe a strong positive association between
2growth and gross profit rate. R and ^ are observed to be 

having values around .3049 and .930 respectively. The results 

are statistical iy found to be significant at 5</> level (See 

Table 5*6).

(b) G-rowth and Bet Profit Rate :

Table 5-6 further reveals the results of the 

relationship between rate of growth and net profit rate for 

the same periods, when Relation 1 is fitted. It can be 

observed from Table 5.6 that equation (1) proved to be a 

'poor fit* for the periods of 1st and Ilnd Pive Year ^lans 

(results are statistically non-significant) while it is found 

to be a 'good fit' for the periods of Illrd, Annual and IYth 

Plans. However, the extent of explanation provided by net
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profit rate differs widely. Ihis is obvious from the values 
of R2 being .5426, .5205 and .3029 for Illrd, Annual and IYth 

Plan periods respectively. Similarly J3, the regression coe­

fficient also varies for the three periods, having values 

around 2.166, .371 and .568 for Illrd, Annua! and IVth Plan 

periods respectively. The results are found to be statistically 

significant at 1 $ level for the first two periods and at 5fo 

level for IYth plan period.

Table 5-6 further reveals the results of relationship 

between growth and net profit rate when Relation 1 is fitted 

for Sub-period I (1950-51 to 1960-61 ), Sub-period II (1961-62 

to 1973-74) and the Whole Period (1950-51 to 1974-75). It 

can be observed from Table 5*6 that equation (l) proved to be 

a 'good fit1 for Sub-period II (1961-62 to 19/3-74) only 

while for Sub-period 4 (1950-51 to 1960-61 ) and for the Whole 

Period (1950-51 to 1974-75) it proved to be a 'poor fit'.

Hence, a strong positive association is established between 

growth and net profit rate for the period 1961-6 2 to 1973-74.

pR p the coefficient of determination, assumes value around 

.6048 while p is found to be 1.348. The results are statis­

tically observed to be significant at 1 fo level (see Table 5.6).

In short, as far as the Indian Manufacturing Industries

are concerned, we can trace a strong positive association
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between growth and profitability from the beginning of 

Illrd Plan onwards i.e. from 1961-62 onwards. Our conclusion 

gets confirmed as the results of fitting equation (l) to 

plan periods and subperiods are tallying.

B. (ii) Gross Section Analysis ; Relation 2.

So far as Relation 2 (Equation -2) fitted in the
16time series analysis earlier is concerned, where t-1 sub­

script indicated one year time lag, is now taken as one- 

period time lag so far as the present analysis is concerned. 

Thus, the rate of profit with t-1 indicates one plan or 

sub-period time 1% while rate of growth indicates the conti­

nuously compounded rate of growth as discussed earlier, I he 

relation is fitted taking different industries into account 

for both gross and net concepts of rate of profit.

(a) Growth and Gross Profit Rate s .

The results of fitting equation, (2) in order to 

explore the relationship between growth and gross profit 

rate, are presented in fable 5*7 and the findings are briefed 

below J

Equation (2/ has proved to be a ’poor fit’ for all the 

Plan Periods, except, the Annual Plan Period (i.e. 1966-67 to

16 The model of equation (2) fitted to time series data is 
as follows ;

G^ — oi. + pP^_.| •+ e .. . (2)
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SABLE 5-»7 : Growth-Profitability (with one-period time-(qffl)Regression

Results : .Gross Section of Industries*) £Retahon 2.1

Period Growth & Gross Profit Rate Growth ,and Net Profit Rate
c*- ...JB..... 2R <aL ..........P.............

II Plan Period 
1956-57 to 17.210* -.837 ( -).064 17.003* -.881 (- ) .1 26
1960-61 (6.244) (.754) ■ (4.619) (.547)
III Plan Period 
1961-62 to 8.420 .202 .006 .186 1 .064 .137
1965-66 (6.637) (.623) (6.257) (.631)
Annual Plan Period
1966-67 to -2.366 .690* .294* 2.035 v .350 .072
1968-69 (2.948) (.252 ^ (3.028) (.297)

IV Plan Period 
19fe-70 to 1 .381 .278 .077 -.948 . 64 0** .535**
1973-74 (2.581 ) (.227) (1 .348) (.140)

Subperiod II 
1961-62 to 9-952* ■-.359 (-).033 9.365* -.512 ( -).035
1973-74 (4.088) (.455) (3.274) (.384)

Source i Sables 3.1, 3*2 aid 5.2.
Notes: Regression Equation= Gt ~c^+ ?Pt-1+et

where G. is continuously compounded rate of growth of 
capital at constant (1950-51 ) prices.

Gross or bet Profit ^ate with one-period lfijg,

t refers to relevant periods i.e. 1st, Ilnd, Illrd 
Annual, ivth Plan periods and sub-period I,II and 

arv^ whole period.
1. Growth^Profit rate are both measure in percentage terms.
2. Figures in brackets indicate standard errors.
3. *, ** denote and 1 f>, level of significance respectively.
4. ' t' test is applied to oL & B

2 1 2
5* F test is applied to R with R having following critical 

values.
df Bevel of significance 

H 5%
18 .315 .197
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1968-69), for whieh results are statistically observed to be 

significant at 5$ level, with R and J3 having values around 

.294 and .690 respectively. This implies that there existed 

strong positive correlation between growth of industries 

during Annual flan Period and the gross profit rate earned by 

the same industries during Illrd five Year Plan period.

As far as fitting of this relation for sub-period II is 

concerned, the results are found to be statistically non­

significant proving equation (2) as a ’poor fit*.

(b) G-rowth and Ret Profit Rate :

When equation (2) is fitted to explore the relation­

ship between growth and net profit rate," it is observed 

Relation 2 prated a 'poor fit1 for the periods of 1st, Ilnd, 

and Illrd and Annual Plans, while it proved to be a 'good 

fit' for the IVth Plan period. R^ and are found to be around 

.535 and .640 respectively. She results are observed to be 

statistically significant at 1 fo level (See Table 5*7)*

When eq.uation (2) is fitted for subperiod II, it 

proved to be a ’poor fit' as the results are statistically 

found to be non-significant.

B. (iii) Cross Section Analysis ; Relation 3»

So far as Relation 3 (Equation-3) is concerned,
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subscript 't' given in the model discussed earlier for time 
17series data , indicates the relevant time periods (i.e. 

different plan periods and sub-periods etc.)

(a) Growth and Gross Profit Rate :

Table 5*8 presents the regression results of

log-log model (equation-3) of growth and profitability. It

can be observed from the table that except for the period ■

of Annual Plans, the results are found to be statistically

non-significant when growth is regressed...! upon gross profit

rate. As far as the fitted relation of Annual Plan Period
2 have’

is concerned, we observe that R^ and Rvalues around .656 

and 1.125 respectively. The results are statistically signi­

ficant at 1 fo level.

However, wh&U we come to the results of sub-period I,

II and whole period, we observe from Table 5*8 that equation

(3) proves a poor fit for sub-period I and whole Period.

While, the results of fitting equation (3) are found to

be statistically significant for Sub-period II. It canbe
2observed from Table 5.8 that R and p assume values around 

.237 and 1.781 respectively when log of growth rate is 

regressed upon log of gross profit rate for sub-period II.

17 The model of equation (3) fitted to time series data is as 
follows : loglQGt = oL+ p loglQPt+e ...(3)
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TABLE 5 .8 s Growth!profitsbility (log-log linear model)
Regression Results : .Cross Section of Industries, CK.e,/arh'p3i 3)

Period Log of Growth & Log of Log of Growth & Log of Net
Gross Profit Rates________ Profit Rate

pR^ ________ |R* 1 2 3 4

1st Plan Period
1951-52 to 
1955-56

.789**
(.240)

.055 
(. 286)

.002 .517
(.289)

.29©
(-337)

.044

Ilnd Rian Period 
1956-57 to 1.014
1960-61 (1 .213)

-.152
(1.260)

(-).0Q©3 -.005 
(1 .049)

.918 
(1 .095)

.040

Illrd PlanPeriod 
1961-62 to -.660
1965-66 (1 .040)

1 .533 
(.989)

.131 -1 .184
(.747)

2.139**
(.746)

.340**

Annual Plan Period 
1966-7 to -.412
1968-69 . (.198)

1 .125** 
(.198)

.656** .014 
(. 105 )

.798**
(.113)

.759**

IVth Plan period 
1969-70 to -.071
1973-74 (.368)

.726
(.350$)

.212 -.004 
(.426)

.701
(.416)

.179

Sub-period I 
1950-51 to 
1960-61

.798
(.843)

-.076
(.921)

(-).OO^ .874
(.442)

-.009 (■
(.5©?)

-).000©2_

Sub-period II 
1961-62 to 
1973-74

-1 .102 
(.841 )

1.781* 
(.799)

.237* -2.141**
(45%)

1**
(•(69)

Whole Period 
1950-51 to 
1973-74

-.268
(1.396)

1 .074 
(1 .407)

.031 -.921
(.879)

1.854 
(.942)

.177

Source: Tables 3* 1» 3*2 and 5.2.
Motes? Regression Equation = I*og|{|G+ = £k+pio&.-P+ + et wiaere loS 

G^ denotes log of rate of growth?cdiHpounaed continuously 
for relevant periods (i.e. 1st,find,Illrd,Annual & IV Plans, 
sub-period I, II and whole period); log P, denotes log Oross 
or Met Profit ^ate for the same relevant periods.

|5 are the parameters and e is the error term.
1. Pigures in bracket indicate standard errors.
2. *,** denote 5$ and 1$ level of significance respectively.
3. t test is applied to & p parameters.
4. P test is applied to r2 , with r2 having following critical 

values:
df Level of significance 

.315 ' .19718
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(b) Growth and Met Profit Rate ;

Table 5*8 reveals the fitting of equation (3), 

relating log of 'growth rate to log of net profit rate for 

different industries. - It can be observed from Table 5*8 that

equation (3) proved to be a 'good fit' in case of the fitted
1

relations for the periods of Illrd and Annual Plans, while it 

proved to be a 'poor fit’ for the perioas of 1st and Ilnd and 

IVth Plans. It can further be observed from Table 5 »8 that
2 CVTVS* ?>

Rfor the 'good fit* assumes values around .340 and .75^ ^i2-' 

'll-respectively for Illrd and Annual Plan periods. The results 

are statistically observed to be significant at 1# level

However, when we turn to the results for sub-periods we 

observe that equation (3) proved a 'good fit* for Sub-period 

II only while it proved to be a 'poor fit* for sub-period I 

and Whole Period. The fitted relation (3) of Sub-period II 

seem to be having R2 and |3 around and 2* fa respectively.

The result are statistically found to be significant at 5$ 

level.

Similar type of analysis has been undertaken by Singh,

A. and Whittington G. for U.K. Quoted Companies. However, 

their study relates to inter-firm analysis while ours relates 

to inter-industry analysis. Moreover, our concept of growth 

and its measurement differs from theirs. Singh, A, and

18 Singh, A. and Whittington, G.s op.cit., pp.148-158.
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Whittington, G. in their study have measured growth by 

annually compounding the net assets of the firms (net assets 

are defined as total fixed assets plus current assets minus 

current liabilities). In other words, our concept of growth 

indicates real growth of the industry while theirs denotes 

monetary growth. Similarly the concept of profit rate used 

by them, Pre-Tax Hate of Heturn on Net Assets (indicator 5) 

differs from our gross profit rate concept while our net 

profit rate concept tallies with their ’Post-Tax Hate of, 

Return on Equity Assets (Indicator 6).

Moreover, the periods over which the growth and profit 

rates, are averaged in their study, differ from ours. They 

have averaged the growth and profit rates over six or 12 

years' period, the years for averaging being 1948-1954, 

1954-1960 and 1948-1960 and have termed these periods as 

Sub-Period I, ^>ub-period II, and Whole Period respectively. 

However, we have considered the plan years for averaging 

growth and profit rate for the reasons explained earlier.

Inspite of these discrepancies, our results with 

respect to growth-profitability relationship tally to some 

extent with those derived by Singh, -4. and Whittington, G, 

They have found that growth and profitability are positively 

associated with profitability explaining on an average about 

50fo of the variation of growth rates between firms.
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A one percentage point increase in the finn’s post-tax 

profitability on equity assets led on average to a .7 percen­

tage point increase in its growth rate. The regression coe­

fficient ’b’, relating growth to profitability in the linear
19regression equation varied significantly between industries

Pand over time. The degree of explanation of growth (r ) 

achieved in different industries and over different time 

periods, also varied to a considerable degree.

We have observed through our empirical findings the 

similar type of results for growth-profitability relationship 

at inter-industry level. We brief below the conclusiors drawn 

from the regression results of time series and cross-section 

analysis.

VII. COHQLDBION i

So far as- ’Time Series Analysis' of growth profita­

bility relationship is concerned, we have found, strong posi­

tive association in case of eight out of twenty-one industries, 

viz., Edible Vegetable and Hydrogenated Oils, Sugar, Medi­

cines and Pharmaceutical Preparations, Iron and Steel,

Basic Industrial Chemicals, Cement, Electrical Machinery, 

Apparatus and Appliances, Machinery (Other than Transport etc.).

19 Singh, A. and Whittington, G. in their study have fitted 
models of our equations (l) and (3). The third one fitted by 
them is & = a+b log P+ €. . Instead of this we have fitted
the equation with time lag i.e. our equation (2).



r 284

As far as Sugar industry is concerned, we have found that 

equation (2) indicates strong positive association between 

growth and net profit rate while log-log model (Equation-5) 

reveals strong negative association between the two. Hence, 

the results of the expected relation between growth and pro­

fit rate for 'Time series' are not very encouraging.

The log-log model has proved to be a better fit than 

the models of equation (1) and (2).

Growth Profitability relationship for different sectors 

could not be established.

Het profit rate has proved to be a better explanatory 

variable than gross profit rate while explaining the real 

growth of industries in India overtime.

In the case of Cross-section analysis, there existed 

a strong positive correlation between industry gross profit 

rates and real growth rates for the period of Annual Plans 

and sub-period II.

Similarly strong positive association among different 

industries is detected between real growth and net profita­

bility for the periods of Third, Annual and Poufth Hans 

which coneides with the strong positive correlation of 

sub-periodB-In other words, Indian Manufacturing Industries 

show positive correlation between growth and profitability 

for sub-period II i.e. 1961-62 to 1973-74.
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Net profit rate explains growth variations tetter than

the gross profit rate and hence is a tetter explanatory

variable in growth process of the industries. Singh, A. and 
20Whittington, G-. have also derived similar conclusion in 

their study.

The 1st and Second plans as well as sub-period I show 

a negative sign (statistically non-significant) for correla­

tion coefficient. While sub-period Second and Third Annual 
PeWc>»l3

and fourth flan^indicate strong positive correlation (statis­

tically significant). This is as per our expectations because 

it was from the Third Plan period onwards that real expan­

sion of manufacturing industries in India took place. The 

first and Second Plan period witnessed the beginning and 

establishment of majority of manufacturing industries. These 

manufacturing industries once having established could grow 

fast with the help of high levels of profitability in the 

latter period.

Moreover, the Indian Government, acknowledging the 

importance of speedy industrialisation, encouraged the 

industries through - Second'Plan and IndustryoJPolicy fiesolu- 

tion of 1956, the results(of which are reflected in the 

following period of expansion of the industries ,(i»e.

1961-62 onwards).

20 Singh, A. and Whittington, op.cit., p.158.
(b) The choice of indicators of profitability.
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VIII.LIMITATIONS s

The fore-going analysis with respect to growth 

profitability relationship (Industry-wise overtime and 

Inter-industry) had teen undertaken with the intention of 

exploring causal relationship between these two variables. 

Three different models which are applied had some limita­

tions which have already been discussed. They may be briefed 

as follows 5

Equation (1) relating growth to profitability, explains 

current growth rates with current profit rates assuming 

simple arithmetic relation between the two. However, the 

profits of current year are normally ploughed back in the 

industry in next year rather than in the current year and 

hence, the current year relationship happens to be weak.

This is what has been observed'in this study particularly 

in case of industry-wise regression analysis i.e. Time 

Series /Analysis.

To avoid this limitation we tried to explore the rela­

tionship through taking one year time lag which as we have 

observed, is very short one. Moreover, due to the differences 

in the gestation period of different industries, the time 

lag involved in ploughing back profits also varies industry- 

-wise. We have already mentioned earlier, that due to the 

arbitrariness involved in deciding the time lag, and trial
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error method being physically beyond our reach, we stuck 

to one year r. time l3g only. However, we sincerely feel 

that further exploration, applying different time lags for 

different industries would be more meaningful.

Thirdly, the growth profitability relationship has been 

examined through fitting <m& leg-log model also. The results

of this model (particularly Indus try-wise) also are misleading
\

because the model is applied to restricted number of obser­

vations (as observations with negative values are dropped 
out). ^

Since our intention is to examine growth profitability 

relationship, we have purposefully avoided to explain other 

factors influencing the growth of the industry through the 

regression model.Some of the other factors which affect the 

growthjof the industry are retention ratio, liquidity ratio, 

gearing ratio, diversification, mergers, location etc.

While concluding we can say that due to limitations of

time lag, we have not been able to give precise relationship

between growth and profitability for each industry over time.

However, we are happy to add at the same time that we have-

succeeded in establishing a close positive association between 
growth and profitauility at inter-industry level from Illrd 
Five Year Plan period (i.e. 1961-62 to 1973-74) and onwards.

See Singh, A. and Whittington, G-. : op.cit., p.158 for detail 
discussion on limitations of log-log model.


