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CHAPTER - V :

PROFITABILITY AND GROWTH

I. NEED FOR EXPLORING THE RELATIONSHIP

Rate of investment is one of the dominant factors
affecting the business activ?ties in any economy. Capital
accunulation 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 téchnological
development, the rate 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 pfofit 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 V 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
?tatic state is baseless. The economic environment prevailing
at the time of classicals or neoclassicals was entirely
different from what it is in modern times. The World Wer Ist
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 t0 re—~examine the relationship between

profitability and growth.

IT. SOME GENERAT, CONSIDERATIONS AND HYPOTHESIS ABOUT
THE PROFITABILITY AND GROWTH RELATTIOWSHIP

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 be left no incentive
for the firms to grow and the relationship between profitabi-
lity and growth would vanish. However, the character, strength
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 fimm is viewed
not merely as a profit maximising abstraction but as a unique
administrative and social organisation, possessing the

capacity for initiating its own biological growth.1

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 tﬁe need for investing in fixed assets and
stock. This implies that a firm havimg 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

Subrahmanism, K.K. and Papola, T.S.: Profltablllty and Growth
of Pirms: The Case of Indian Chemical Industry) in 'Anveshak',
June 1971,pp.13%1-142.
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to provide and acquire finance. The provision of finance can

‘be made through interml 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 o f profit. In generdl,
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 gources.of finance also (external
sources/), i.e. through borrowing bank loans etc. However,
firms are reluctant to increase their debt ar their cubstanding
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 .
in investment, and vice-versa".2 Howéver, g word of caution
is required here. Our study covers the growth of industry
which is comprised of a number of companies. &s has been
observed, the companies covered in a particular industry may
be involved in more than one actiVitS&% and therefore they may
create other suall companies for thelr convenience. In such

a situation high profits earned by parent company by its one

Schultze, C.L. : National Tncome Anzlysis ,Foundations of
Economic Series, Prentice-Hall of lndia Pvt.Ltd.,1976, p.92.
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activity may reflect in high retained earnings but may not
and necessarily be reinvested in the same company. Another
important poirmt to be remembered is that even though profits
of any company in a particular year are high, they would not
automatically generate a large increas%ﬁn 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
rirm wishes more capital or not. These earnings normally
accrue over the year, not on Decembef 31, and if the enter=-
prise does not wish to increase (or decrease) dividends or
investment commensurately, it can reduce its short term (or,»

3

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 ﬁosition,
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 pprofitability, higher will

be the capacity to reinvest. Moreover, the secornd source of

Stigler, G.J. : Capital and Rates of Return in Manufacturing
Industries, A Study by the National Bureau of Economic
Research, Princeton University Press, Princeton, New Jersey;
1963, pp.T3-T4. :
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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 IX

of Chapter III), then, the higher the profitability, brighter
would be the prospects for atiracting new potential invest—
ment through raising the borrowings as well as issuing new
shares in the capital market. This implies that the levellof
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 socurce of funds
out of which the firm finances its investment. Profits,

therefore, play a dual role in the investment process as

both an incentive and a source of fun.ds."4

The second important factor that arfects the growth of
the firm is its willingness to grow. This factor does not
depend much on profitability and is influenced by many other
factors such as existence of competition, the state of demand,
management's policy decisious regearding diversification,

technological development etc. and, Government policies as

SChultze, CeLie Op-Cito, p092.
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in case of India ete. However, given the production tech-
nigue and the interna; efficiency, all thesé factors have
contingent effect on profitability. Moreéver, a feeling of
radequate security that the management requires, as well as

its reasonably fair attitude towards the share holderé, also,
depend%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 expansien that they
consider profitable. This assumpition 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
salke of the firm that is, 1o 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 poliey growth of profits becomes equivalent as the

5

criteria 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

Penrose, E.T. : 'The Theory of the Growth of the Firm".
Basil Blackwell, Oxford, 1972), Chapter I.
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industry, from period to period and from size to size.
However, given the ability to grow, the rationality on the
part of entrepreneur in an expanding economy like ours,
assumes that business decisiouns would be growth oriented.
Tbis‘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 &lso. 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 crop."6

Stigler, by adding to these possible reasons argues,
"In an empirical study, therefore, we should not expect %o
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-

7

tively correlated with rate of return." However, 1in the

Hart, P.E. : Studies in Profit, Business Saving and Invest-
ment in the United Kingdom, 1920~-62, Vol.II, George Allen &
Unwin Ltd., London, 1968, p.223.

7 Stigler, G.J.: op.cit., p.73.



world of imperfectiOn and under the dynamic situations,
verfect 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 Five Year FPlans, Industrial and Licen-
sing Policies etc. Though the Government policies also weigh
profitability as an indicator of financial performence of
firms, it has to consider other important factors like
priority areas etc. while framing the policies,Bn 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.

111 CONCEPTS

(&) Growth Rate :

The growth of an industry can be measured in terms
of employment, sales, output, turmover or capital. However,
as far as this study is concerned, we have chosen capital as
the concépt for growth. This is so, because, in an expansion

of an industry it is the addition to capital that is affected



by the earning power of the firms in the industry.8 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, redl
growth of the industry, that is more important from the
national point of view. This is so because, this concept
enables the government authorities fto trace and foster the
growth of those industries which are importent from natiomml
point of view, and, to utilize the scarce resources more
efficiently. Hence, Parker holds, "But from a2 natioml point
of view it is desirable that growth in productive capacity
should be fostered where it is most needed arxd where the use
of sacrce resources is at its most efficient."9 Comsidering
this view, we have measured the growth of capital in real

terms.

This implies that our definition of growth of industry
relates to the growth of physi;al assets. The non-availability
of data on physical assets and, the difficulties involved in
aggregating them even if data are available, has led us to

use the value concept of physical assets for this purpose.

See for example : (i) Stigler, G.J. Ibid. (ii) Singh, A. and
Whittington G.: Growth Profitability and Valuation, A Study.
of U.K.Quoted companies’,Cambridge Univ.Press,Cambridge,1968.
(1iii) Hart, P.B.: op.cit. (iv) Mayer, J. and Kuh, E.:
Investment Decisions”, H,U.P.-Cambridge, Mass., 1958.

Parker, J.E.S. ¢ Profitability and Growth of British

Industrial Firms. Manchester School of Economics & Social
Studies, May, 1964, p.40.
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The value concept of capital assets enables us to
aggregae different types of capital assets (e.g. plant,
machinery, buildings,ete.) A%has been discussed in Chapter
IV and presented in Table 4.5 and 4.6, it is possible to
formulate the capital SeriesCQalue of physical assets)on
consistent basis by adjusting the price variations overtime.
The 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
weasure of oapital1o (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~-
facuturing industries over the whole period under study.
Hence, growth rate for every industry is calculated by taking
yearly changes11 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 Taolé 5.1.
These are then related to profit rates of respective indust-

ries over time.

Hal"t, POE-: OPQCit', pp0223“2240
ek,

P ")
See Stigler, GstZ Mayer, J. and Kuh, E.: Investment
Decision, H.U.P, Cambridge, Mass., 1958.
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TABEE 5.1 ¢ Yearly Rate of Growth of Physical Assets at
Constant (1950-51) Prices (Per cent per annum):By Industryy

Industry 1951~ 1952~ 195%=
1952 1953 1954

COMSUMERS GOODS SECTCR

1. Grains & Pulses 141 -5.9 11.9
2. Baible Vegetabie & Hydrogenated Gils -4 .8 51 ~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
T. Medicines & Pharwaceutical Preparations 3.9 8.2 2.7
8. Matches ' 12.1 9.5 3.5
9. Pottery China Barthernware & 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. Aluminivm 8.4 19.0 4.5
1%, Basic Industrial Chemicels 0.6 13.6 =0.2
14 . Cenment 2.5 12.5 2.2
lotal 2.1 10.0 3.3
CAPITAL GCODS SEGTOR
15. Transport BEquipment 4.6 1%3.4 5.9
16. Electrical Machinery,Apparatus & 6.0 36.6 =1%.0
Appliances

TG 13%3.8 6.8
17. Machinery (Other than Transport etc.)

18. Ferrous/Non-Ferrous Metal Products. 5.7 -G.1 1.5
Total 6.9 15.5 4.5
LT ERMEDIARY GOODS SECTOR
19. Jute Textiles - 4.0 -%.2 0.8
20. Other Chemical Products 30.7 5.1 -2.7
21. Rubber & Rubber Froducts 18.0 18.9 -4.5
Total 4.9 -2.0 0.4
WHOLE MAWUFACTURIING SECTOR 3.5 6.3 0.6
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Lndustry 1995 1986 1937 195 1939 19%0.
CONSUMERS GOODS SECTOR
1. 0.0 18.4 9.6 4.3  =3.1 5.0
2. ~1.4 11.3 0.8 =6 7.7 34
3. 13.7  33.9 9.4 3.9 -1.5 5.1
4. 5.1 202.8 0.5 4.2 6.7 4.3
5. 149 T.9 6.7 4.7 0.% 0.5
6. 10,1 24.3  19.8 7.1 2.2 4.0
7. 3.7 1%.2 3.0 7.2 9.5 7.3
8. 3.5 -1.1 1.4 9.0 4.6 1.0
9. 5.4 29.7 137 8.7 6.9 LY
10. 7.2 21.7 7.2 17.6 10.0 4.8
Total 3.6 14.7 7.3 5.4 1.2 1.6
BASTCG GUODS SECTORS
11. 6.1 11.0 17.2 33.6 15.8 5.1
12. 8.2  17.5 5.5  24.6 11.5 7.0
1%, 2.8  =5.9 5.9  11.1  24.6 13.1
14 . 3.3 18.0 11.8 16.3% 11.6 2.0
motal 5.2 11.4  14.3  27.0 15.2 5.0
GAPTTAL GOGDS SECTOR
15, 13.5 155.6 39.3 4.8 2.5 4.5
16. 11.6  57.2  12.5 7.5  12.5  10.7
17. 7.8 1.9 10.1  17.0 9.2 . 8.5
18. 13,1 =1.0 7.1 1.2 10.2 6.3
ToFetmorary codiS smotog” 46 192 68 7
19. -0.9  10.7 1.5 -40.8 71.0 -0.8
20. 9.9  171.1  16.7 11.6 2.3 7.7
21. 7.6 5.9 6.9 8. 15.8 4.7
TGtal © 0.3 13.0 2.4 =35.7 60.3 0.0
WHOLE MAFRUFACTURING SECTOR

3.7 16.0 9,3 4.3  10.3 2.9
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1964- 1965~ 1966- 1967~

Indu- 1960~ 1961~ 1962- 1963- 1968~
stry 1961 1962 1963 1964 1945?“ 1966 1967 1968 1969
CONSUMERS GQUDS SEQGTCR
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 3.1 541 3.7
BASIC GOODS SECTCR
11. 2.6 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 GOCDS 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. -%2.9  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 1%.8 13.8 13%3.6 8.8 29.3 13%3.1 8.5  ~0.1
TITERMEDI ARY GOODS SECTOR
19. -1.9 2.7 .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
el. 29.9 19.2 10.9 2.6 3.7 35,3 T.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 MANUFACTURING SECTOR

13.7 7.8 7.1 5.8 4.8 5.9 6.6 6.3 3.3
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Irdu= 1969- 1970- 1971- 1972- 1975~ 1974-
stry 1970 1971 1972 1975 1974 1975
CONSUMERS 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
3. 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 =%.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 NA NA N NA NA
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
Mo tal 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. 10.5 2.3 5.5 7.0 -%.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
o tal 4.5 18.7 5.2 4.3 2.5 4.0
CAPITAT, GOODS SEGTOR |
15. 3.7 =3.5 7.2 4.3 2.1 7.3
16. 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. =-11.2  10.6 3.9 1.9 7.9
Total 1.7  10.8 8.4 3.2 1.0 g.2
THTERMEDIARY 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
WHOLE MANUFACTURING SECTOR

5.4 7.5 5.6 3.4 2.0 5.5

Source : Tables: 4.5 and 4.6

Nele: NA:= Net Available .
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The relationship between rate or growth of capital and
rate of profit is also examined for inter-industry variations
in growth of capital end rate of profit. For this, contimwously
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. With 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., Pirst Plan period ¢ 1951-52 to 1Y55-56, Seecond Plan
‘Period ¢ 1956-57 to 1960-61; Third Plan period: 1961-62 to

c1966-€T to 1968-69
1965-663 Annual Plan periodk Fourth Plan period: 1969-70 to
1973~74 . However, following other studies, we have div;ded
the whole periocd from 1950-51 to 197%-T74 into two sub periods
also viz., 1950-51 to 1960-61 being termed as Ist sub period
and 1961-62 to 1973~74 being termed as IInd éub period. The
reason for dividing the period like this is the industrial
prdgfess in India which took momentum from the beginnimg 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 estimated the growth
rate of capital using continuous compounding formula. In other
words, we have regressed value of capital (see Cnapter IV,
Tabdle 4.5 and 4.6, pp.212-219)on time over\the above mentioned
periods. The growth rate formula fér continuous compounding
is sxpressed as follows
K= aegt
where K is the total value of capital (at constant prices)

g is the growth rate
t the time factor,
a 1s constant and e is the base of natural logarithm.

This formula can be used in logarithmic form for simple

regression purposes, as

LogeK = logea + g%,

When we regress this, we get the value for regression
coefficient g, i.e. growth rate. Thus by applying the conti-
nucus compoundirg formula for estimating growth rates over
rel evant time periods, we can estimate the rate of growth
through regreésing 1ogéK on time. “fthe regression coeffi-
crent 'g' gives us the rate of growth of capital stock over

the relevant period. The continuously compounded growth rates
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over relevant periods for each industry are presented in

Table 502.

(B) ©Profit Rate :

The two concepts of profit rate defined in Chapter
IT, 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 croos—section analysis the
profit rates are simply averaged over the relevanit time
periods. In other words, for plan-wise relationship Yetween
profitatility and growth, the profit rates are averaged
over 5 years (over Ist, IInd; ITIrd and IVth plan years'

period) or 3 years (Annusl plan period).

IV. THEQORETICAL 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 growth 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 excersie to both time series eand cross-section
studies. Thus to examine the above hypothesis, the following

relations have been considered.

1. In an expanding ecomomy 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 éapital high, consequenxiy 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. The model being,

Gt=o(+BPt+e veos (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 firwm, while under-
taking new investment would always consider whether it would

be sufficiently profitavble in the future or not. A firm having
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lower rates of profit with existing éapital may wish to meke
larger investments 3f 1t expects excellent profitable oppor-
tunities to be made through an access to néw production tech-
nigue or raw material etc. On the other hand, a firm enjoying
very large profits in the boom period may seem tébe unwilling
to expand its capacity if it predicts an epd 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 & 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 futwre. This
implies that past performance of the industry can be. treated
as guide for undertaking investments in the indusiry. Secondly,
as has been pointed out earlier, retained earnings of the
current year are normally utilized as internal source of
firnance 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 duel role

in investiment process. On one hand, it acts aé a predictor

of future prospects about profitability, and on the other as

an internal source of finance for undertekirg investment in
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future. Considering these points we have taken one year time
lag in profit rates and fitted eguation (2), the moderl
fitted 1s given below :

Gy =cA+BP,_, + e .o (2)

However, we are aware of the fact that one year time
lag is very smali. In a mixed economy like India, where the
economic activities are greatl& 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 wvaries from industry to industry
as it depends upon the differences involved 1n gestation
period. This implies that not only should the time 1ég be
longer than 2-3 years, but it should be different for
different industries e.g. a longer time lag is necessary 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 mbre meaningful, our physical capacity to work, as well
‘as the limitation of time, have forced us %o 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

requirement.12
Log Gy =A+ B log P +e cee(3)

However, the limitation faced while fitting leg-log
model is that only positive values for growth and profit rates
can be included in the observatiors. This implies that indust-
ry-wise felaiionsbip 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.

V. METHODOLOGY :

The above mentioned hypothesis about the relation-

ship between profitability and growth are empirically tested-

13

for each of the 21 Indian Manufacturing industries ’ over 24

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

Similar type of study has been undertaken by Singh, A. and
Whittington, G. for U.K. Quoted Companies in their work,

(See Singh, 4. and Whittington, €.: 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) anslysis.

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.



(averaged over the relevant period). The relationship (time
series for every industry and crosé~section of indusitries
over relevant period) has been examined by means of regres-—
sion analysis. Following models as mentioned above are

fit ted for both the time series analysis of industries.

T Gy =l + BB e, ‘ ees (1)
2. Gy =+ PP _ i+ ey eee (2)
3, Im&oGt:d+E]ﬁ&opg@t eee (3)
Where G = yearly rate of growth
P = Gross or Net profit rates
t = years

oA & B are the parameters, while e is the error term.

Bquation (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 og
growth is a linear function of current ratelof profit.
Equation (2) tests the hypothesis that growth rate of period
t is a linear function of rate of préfit of t-1 period. In
other words, it tests the hypothesis that current rate of

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

Equation (%) is a log-log relation i.e. log of rate of
growth regressed on log of profit rate. 1t tests the bypo-

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

The 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 case of cross=section analyéis (for
sll the three models) refers to the contimuously 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 PINDINGS

We diséuss below the main findings of fitting the
three relations discussed in Section V, 'METHODOLOGY' of this
chapter. We discuss the rééults of 'Time Series Analysis'
first and then proceed with the results of "Cross Section

Analysis".

A (i) Time Series Analysis : Relation 1

Bquation (1) is fitted to analyse the industry-wise
and sector-wise relationship between growth and profitability.
over time. The results of egquation (1) are presented in

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

» 1t 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 when growth is related to gross profit rate. It
can be observed from this Table that the value of Rz, the
coefficient of determination, is very low for each of the

21 industries and is statistically non-significant.

Table 5.3 reveals the Sectoral relationéhip between
growth and gross profit rate. It can be observed from this
Table that equation (1) proves a "poor fit" when fitted %o

Sectors too.

(b) Growth and N@& Profit Rate :

However, when growth rates ére regressed on net
profit rates fitting the same model (see Table 5.3), we

observe a slight improvement in the value of 32 for majori

259

ty

of the industries (particularly in case of Sugar, Electrical

Machinery, Basic Industrial Chemicals, Medicines and Pharma-

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

Machinery, Apparatus & Appliances is Rz statistically signi~

ficant with positive correlation coefficient, at 5% level,
its value being .1917. It indicates that variebions in net
rate of profit explain variations in growth rates to the

extent of 19.2f, Over the period (1951-52 to 1974=75).
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Purther, B, the regression coefficient’relating growth to
profitability in the linear regression, assumes the value
worth 2.708 for Electrical Machinery Industry. It implies
bhat a one percentage point increase in the net profit. rate
of Eiectrical Machinery Industry, led, on an average, %0

2.7 percéntage 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 t5 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 sectérs are not strongly
associated with net profit rate implying thereby that
equation(1) is unable to establish any relationship between

these two variables.

One important point to be noticed further is that R®

as well as P assume varying values for different industries
over the same period. However, the results are significantly
satisfying only for one industry. This leads ué to say that
a simple linear model without time lag in profit rate is
notzgood fit for establishing the relationship between real

growth of the industry and its profitapility over time. Same

is true for sector-wise relationship.



A. (ii) Time Series Analysis & Relation 2

Since the equation (1) i.e. simple linear model
without time lag, proved to be & poor fit, we attempted to‘
explore the relationship by fitting equation (2) for each
industry and sector over time. The 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 indusiry, when growth is regressed
upon gross profit rate. This is obvious from the values of
RQ, the coefficient of determination. Yhe coefficient of
correlation assumes significantly positive value indicating
thereby that increase in past profitability of Cement industry
over the sgid period resulted into the current real growth
of the industiy. The value of R2 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 22.6% by variations on its gross profit

rates with one year time lag, over the period.

Table 5.4 further reveal s 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 Net Profit Rate !

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 exploring the
growth: 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 posiéively related to
net profit rate over the period undér study in case of 3
industries viz., Sugar, Iron & Steel and Cement. This is
indicated by positive sign for coefficient of coffelation.
VariétionS'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 coefficilent é&lso
varies significantly for these industries and assumesvalues
worth 1.%49, .595 and .677 for Sugar, Iron & Steei and Cement

industries respectively.

A further look into Table 5.4 indicates that equation
(2) is unable to explain growth : profitakility (net profit
rate) relationship for differ ent manufacturing sectors and

the values of 32 are statistically non-significant.

A. {(iii) Time Series Anslysis : Relation 3.

In short, the explamation 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 % industries visz., Sugar, Iron & Steel and
Cement, all having positive association between growth and
profitability. To 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 Gross 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 profitlrate.
It is observed that there exists significantly positive
association between these two variables only in case of one
iﬁdustry, iee. Machinery(@ther than Transport, etc), while
the results are statistically non-significant for other

industries.

The correlation coefficient assumes positive value with
R2 valueing .2068 for this industry. It implies that 21%
variations in log values of real growth of Machinery(bther
than Transport,etc) Industry are explained by variations

in log values of gross ppafit rate.
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B, the regression coefficient assumes the value worth
2.316 which implies%hat an incfease in gross profit rate by
1% led, on an everage to 2.3% increase in its regl growth
rate. ihué, real growth of this industry can be said to be
highly elastic to its gross profitability. This is so because
B assumes value greater than unity which implies that the
higher the profitatility the more growth rises for any given
rise in profitability. In other words, if we would plot
this type of regression line, measuring growth on 'y axis
and gross profit rate on x axis, we would get an upward
sloping curve of increasing steepness. 1If B assumes value
less than unity, it implies tha{ growth does not increase
so much in response to a change in profitebility. 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 Net Profit Rate

However, as observed 1n earlier +two models, when
growth is regressed upon net profit rate, the ;oalog model
proves a better fit. It is,obvioué 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., Bdible Vegetable & Hydrogenated Oils, Sugar, Raghineny
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Ghivery thay Fvanspokt eke., Pasie Undmebwial Chewicsis, bud
lledicines and Pharmaceutical Preparations Industries, @
Machinery (Other than Transport etedgBasic Indusitial Chemicals, Out
of these five industries, four (except Sugar) indicate a
strong 'positive correlationbetween real growth of the

industries and net profit rates of respective industries

(See Table 5.5).

ﬁ 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.14

The log-log model (with respect to net profit rate) is
observed to be significant foy: Edible Veg. & Hydrogenated
0ils and Medicines and Pharmeceutical Freparations at 5%
level and Sugar, Machinery[Other than Trarsport etc.) and

Basic Industrial Chemicals at 1% level.

B. (i) Cross Section Analysis 3 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 assocliated over period for
different industries amd sectors. We now proceed to examine

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

, the regression coefficient in case of Sugar Industry
assumes negative sign when log-log linear model im fitted .
However, we have observed earlier that when equation (2) is
fitted, taking one year 1@g in net profit rate, B, 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, G. op.cit.,

r.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 by
the rate of profit when the latter is considered as gross
and net. The rate of growth as per discussed earlier is
taken as continwously compounded rate of growth of capital
while profit rate has simply been averaged over the rele-
vant perious (i.e. Ist, IInd, ITIrd, Annual, and IVth

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

(1961-62 to 1973%3-74) and whole period (1950-51 to 1974-75).

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

15 indicates the relevant

in the model discussed earlier
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

(a) Growth and Gross Profit Rate

Table 5.6 reveals that Relation 1 (equation (1))
proved to be a2 'poor fit' for the periods of Ist, IInd, IIIrd
and IVth plans, while, it proved to be a 'good fit' for the
period of Annual Plans (i.e. 1966-67 %o 1968~69), thereby

establishing strong positive association between growth and

The model of equation (1) fitted to time series data is as

follows 3 -
Gt=d+BPt+e . ‘.0'0(1)
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profitability for Annual Plan Period. RZ, the coefficient of
determination is observed to be around .3094, 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 (1950-51 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
197%-74) we observe a strong positive association between
growth and gross profit rate. 32 end P are observed to be
having values around .3049 and .93%0 respgctively. The results
are statistical ly found to be significant at 5% level (See

Table 5.6).

(b) Growth and Net 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 Ist and IInd Five Year Plans
(resul ts are étatistically non—significant) while it is found
to be a 'good fit' for the periods of IITrd, Annuval and IVth

Plans. However, the extent of explanation provided by net



profit rate differs widely. This is obvious from the values

of RZ being .5426, .3205 and .3029 for IITrd, Annual and IV+h
Plan periods respectively. Similarly B, the regression coe-
fficient also varies for the three periods, having values
around 2.166, +371 and .568 for IIIrd, Annual and IVth Plan
periods respectively. The results are found to be statistically
significant at 1% level for the first two periods and at 5%

level for IVih plan period.

Table 5.6 further reveals the results of relationship
between growth énd net profit rate when Relation 1 is fitted
for Sub-period I (1950-51 to 1960-61), Sub-period IT (1961-62
to 1973-74) and the Whole Period (1950-51 to 1974-75). It
can be observed from Table 5.6 that equation (1) proved to be
a 'good fit' for Sub-period II (1961-62 to 19/3=74) only
while for Sub-period L (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 1961-62 to 1973=T74.
RZ@ the coefficient of determination, assumes value around
.6048 while B is found to be 1.348. The resul ts are statis-

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

In short, as far as the Indian Menufacturing Industries

are concerned, we can trace a strong positive association
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between growth and profitability from the beginning of
IITrd Plan onwards i.e. from 1961-62 onwards. Qur conclusion
gets confirmed as the results of fitting equation (1) to

plan periods and subperiods are tallying.

B. (ii) Cross Section Analysis : Relation 2.

So far as Relation 2 (Bquation -2) fitted in the
time series analysis earlier16 is concerned, where t-1 sub-
script indicated one year time lag, 1s 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 18g while rate of growth indicates the conti-
nuously compounded rate of growth as discussed earlier. The
relation 1s fitted taking different industries iumto account

for both gross and net concepts of rate of profit.

(a) Growth and Gross Profit Rate @

The results of fitting equation, (2) in order to
explore the relationship between growth and gross profit
rate, are presented in Table 5.7 and the findings are briefed
below :

Equation (2) has proved to be a 'poor fit' for all the

Plan Periods, except, the Arnmual FPlan Period (i.e. 1966~67 to

The model of equation (2) fitted to time series data is
as follows :
Gy = oL+ PP, + e eee(2)
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TABLE 5.7 : Growth-Profitability (with ore-period timela@)Regression
Results : ' Cross Section of Industriess (Relation 2.)

Periocd Growth & Gross Profit Rate Growth and Net Profiﬁ Rate

Y B 72 A B R®

II Plan Period '

1956-57 to 17.210%  =.837 (=-).064 17.003% =,881 (-).126

1960-61 (6.244) (.754) (4.619)  (.547)

IIT Plan Period

1961-62 %o 8.420 .202 .006 .186 1.064 .137

1965-66 (6.637) (.623) (6.257) (.631)

Anmaal Plan Period

1966-67 to -2.%66 .690% «2G4% | 2.0%5 350 072

1968-69 (2.948) (.252 § (3.028) (.297)

IV Plan Period

1969-70 to 1.381 .278 077 -.948 BAOR® 535 %%

1973-T4 (2.581) (.227) (1.348) (.140)

Subperiod IX

1961-62 to 9.952% =,350 (-).0%3% 9.%365% =.312 (=).035

1973-74 (4.088) (.455) (3.274) (.384)

Source : Tables 3.1, 3.2 ard 5.2.
Notes: Regression Equation= G =L+ PPL_qtey |
where Gt is continuously compounded rate of growth of
capital at constant (1950-51) prices.
Pi_1= Gross or bet Profit Yate with one-period lag,

t refers to relevant periods i.e. Ist, IInd, IIIrd
Annual, IVth Plan periods and sub-period I,II and
whole period.

d
1. Growtgz§rofit rate are both measure in percentage terms.
2. Figures in brackets indicate stardard errors.
3., *, **¥ denote 5% and 1%, level of significance respectively.
4. 't' test is applied to L & B )

5. P test is applied to Rz with R® having following critical
" values.
df Dbevel of significance
1% 5%

18 «315 <197
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1968-69), for which results are statistically observed to be

significent at 5% level, with R2

and B having values around
+294 and 690 respectively. This implies that there existed
strong positive correlation between growth of indusiries
during Annual Plan Period and the gross profit rate earned by

the same industries during IITrd 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) Growth and Net Profit Rate :

When equation (2) is fitted to explore the relation-
ship between growth and net profit rate,” it is observed
Relation 2 proted a 'poor fit' for the periods of Ist, IInd,
and IIIrd and &Annual Flans, while it proved to be a 'good
£it' for the IVth Plan period. R° and B are found to be around
535 and .640 respectively. The results are observed to be

statistically significamnt at 1% level (See Table 5.7).

When equation (2) is fitted for subperiod IT, 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 edrlier for time
series data17, indicates the relevant time periods (i.e.

different plan periods and sub-periods etc.)

N {
(a) Growth and Gross Profit Rate

Table 5.8 presents the regression results of
log-log model (equation-3) of growth and profitability. I+
can be observed from the table that except for the period
of Annual Plans, the results are found to be Statisticallf
non-significant when growth is regressed..] upom gross profit
rate. As far as the fitted relation of %nnugl Plan Period

o nave

is concerned, we observe that R® and B/values around .656

and 1.125 respectively. The results are statistically signi-

ficant at 1% level.

However, wh®@N we come to tThe results of sub-period I,
IT1 and whole period, we observe from Table 5.8 thet equation
(%) 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 éub~period IT. It canbe
observed from Table 5.8 that Bz and P assume values around

237 and 1.781 respectively when log of growbth rate is

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

The model of equation (3) fitted to time series data is as
follows : log,gb, = ol+ P log gPite eee(3) -
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TABLE 5.8 ¢ Growthiprofitability (log-leg linear model) |
Regression Results ¢ ' Cross Section of Industries,(Refation 3)

Period og of Growth & Log of Log of Growth & Log of Net
Gross Profit Rates Profit Rate
A B r% A B R®

Ist Plan‘Period

1951-52 1o LT8G% .055 .002 517 .290 L044

195556 (.240)  (.286) (.289)  (.337)

IInd Plan Period :

1956-57 +Ho 1.014 -.152  (~).0089 ~-.005 .918 .040

1960-61 (1.213)  (1.260) (1.049)  (1.09%)

TIIrd PlanPeriod

1961-62 to -.660 1.533 131 -1.184 2,139%K | FL0%%

196566 (1.040)  (.989) (.747) (.746)

Annual Plan Period '

1968-69 . (.198) (.198) (.105) (.113%)

Ivth Plan period

1969-70 to ~-.071 .726 .212 -.004 .707 .179

197%~74 (.368) (.3500 (.426) (.416)

Sub-period 1

1950-51 to .798 -,076 (~).0004 .874 -.009 (-).000@2

1960-61 (.843) (.923) (.442) (.563)

Sub-period IT '

196162 to  +=1.102  1.781%  .2357% —2.43°  2.QGF% 335

1973-74 (.841) (.799) ( 6530 (.660)

Whole Period . .

1950-51 to -.268 1.074 .0%1 -.921 1.854 77
©197%=T4 (1.396)  (1.407) (.879) (.942) 5

Source: Tables 3.1, 3.2 and 5.2.

Notes: Regression Equation = Log, G, =o +Blo P + e, where log
Gy denotes log of rate of g%owth“c %ﬂ&ed contlnuousLy
for relevant periods (i.e. Ist,Ifnd, IIIrd Anmual & IV FPlans,
sub-period I, II and whole period); log P, denotes log bYross
or Net Frofit ®ate for the same relevant Periods.
K& P are the parameters and e is the error term.

1. PFigures in bracket indicate standiard errors.
2. *,%% denote 5% and 1% level of significance respectively.
3. t vest is applied to << & B parameters.
4. F test is applied to R2 , with RZ having following critical
valuess
af Level of significance
1% 5%
18 « 315 TW197
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2 | (b) Growth and Net Profit Rate :

Table 5.8 reveals the fitting of equation (%),
relating log of growth rate to log of net profit rate for
different industries. -1t can be observed from Teble 5.8 that
equation (3) proved to be a 'good fit' in case of the fitted
relations for the periods of IIIrd and Annual glans, while it
proved to be a 'poor fit' for the perious of Ist and IInd and
IVth Plans. It can further be observed from Table 5.8 that
R%k?ES g%e 'good fit' assumes values around .340 and 79§ ,and, 2l

2+ 312 -398 respectively for ITTrd and Annual Plan periods. The results

are statistically observed to be significant at 1% level

However, when we turn to the resulis for sub-periods we
observe that equation (3) proved a 'good fit' for Sub-period
IT only while it proved to be 2 'poor fit' for sub-period I
and Whole Period. The fitted relation (3) of Sub-period II
seem to be having R2 and F around F¥% andz,@éi respectively.
The result are statistically found o be significant at 5%

level.

Similar type of analysis has been undertsken by Singh,
A. and Whittington ¢.1® for U.x. 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.: 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 Rate of Return on Net Assets (Indicator 5)
differs from our gross profit rate concept while our net
profit rate concept tallies with their 'Post-Tax Rate of

Return on Equity Assets (Indicator 6).

Moreover, the periods over which the growth and profit
rates aré 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, Sub-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 discrepencies, our results with
respect to growth-profitability relationship tally to some
extent with those derived by Singh, A, and Whittington, G.
They have found that growth and profitability are positively
associated with profitability explaining on an average about

506 of the variation of growth rates between firms.
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A one percentage point increase in the firm's post-tax
profitatility on equity assets led on average to a .7 percen~
tage point increase in its growth rate. The regrgssion coe—
fficient 'b', relating growth to profitability in the linear

19 varied sigrnificantly between industries

regression equation
and over time. The degree of explanation of growfh (r2)
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

amalysis.

VII. CONCLUSION :

So far as 'Time Series Analysis' of growth profita-
bilify relationship is concerned, we have found.strong ﬁosi-
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. ).

Singh, A. end Whittington, G. in their study have fitted
models of our equations (1) and (3). The third one fitted by
them is G = a+b log P+ € » Instead of this we have fitted
the equation with time lag i.e. our equation (2).
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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-3)
reveals strong negative association between the two. Hence,
the results‘of the expected relation between growth and pro-

fit rate for 'lime 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.

Net profit rate has proved to be a better explanatory
variable than gross profii 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, Amnual and Fourth FPlans
which concides with the strong positive correlation of
sub-periodll-In other words, Indian Manufacturing Industries
show positive correlation between growth and profitability

for sub-period II i.e. 1961-62 to 197%-74.
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Net profit rate explains growth variations better than
the gross profit rate and hence is a better explanatory
variable in growth process of the industries. Singh, A. and
Whi ttington, G.2® @ave also derived similar conclusion in

their study.

The Ist and Second plans as well as sub-period I show
a negative sign (statistically mon-significant) for correla-
tion coefficient. While sub~-period Second and Third Annual

Perreosls
and Fourth Plan,indicate strong positive correlation (statis-

Y3
tically signifiéant). 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, acknovwledging the
importance of speedy industrialisation, encouraged the
industries thréugn -Second Plan and IndustrjulPolicy Resolu-
tion of 1956, the results ,of which are reflected in the
following period of expansion of the industries (i.e.

1961-62 onwards).

Singh, A. and Whittington, G.: op.cit., p.158.
(b) The choice of indicators of profitability.
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VIII.LIMITATIONS
| The fore-going analysis with respect to growth
profitability relationship (Industry-wise overtime and
Inter-industry) had been undertaken with the intention of
exploring causal relationship between these two variables.
Three different modéls which are applied had some limita-
tions which have already been discussed. They may be briefed

ags follows ¢

Equation (1) relating growth to profitability, explains
current growth rates with current profit rates assuming
simple arithmetic relation be tween the two. However, the
profits of current year are normally plelghed back in the
industry in next year rather than in the current year and
hence, the current year relationship hap?ens 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 limitafion 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 indus tries, 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 eur reach, we stuck
to one year : time 1dg 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 emd lg-log model also. The results
of this model (particularly industny—wise) also are misleading
becaﬁse the model is applied to restricted numbér of obser-
vations (as observations with negative values are dropped

out).21

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
growth@f 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 profitaebility for each industry over time.
prever, we are happy to add at the same time that we have

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

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



