PROFITS, VARIABILITY OF PROFITS AND FIRM SIZE :
THE EVIDENCE FROM GREEK INDUSTRIAL FIRMS

J. Tzoannos

The study investigates empirically whether there exists a relationship between (a)
profitability and firm size and (b) variability of profitability and size in the Greek
manufacturing sector.

The investigation is carried out separately for four manufacturing scctors (food,
textiles, chemicals, and rubber and plastics) and is based on annual observations
on profits and size for 229 firms over the period 1971-1978.

To test for the existence of the above relations analyses of variance arve performed
with the data obtained separately for cach sector.

The results of the test carried out indicate thal firm size does not affect either pro-
fitability or its variability in Greek manufacturing.

The present study investigates empirically whether there exists a
relationship between (a) profitability and firm size and (b) variability
of profitability and size in the Greek manufacturing sector.

This investigation is considered useful not only because ol the im-
plications that the existence of those relationships has for the theory
of growth of firms' but also for practical reasons and in particular the
correct formulation of government policy towards small firms® espe-
cially in a developing economy.

Profitability is expected on theoretical grounds Lo vary between
firms of different sizes if there exist economics scale. These could be
either of a technical nature at plant level® or other economies such as
those related to managerial activity market research, or the avoidance
of risk via diversification. Baumol! has argued that «ncreased money
capital will not only increase the total profits of the lirm. but because
it puts the firm in a higher echelon of imperfectly competing capital
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groups. it may very well also increase its earnings per dollar of invest-
ment»,

Differences in the variability of profits between firms ol different
size could be attributed to the effects of diversification. Large lirms tend
to be more diversified and are therefore in a better position to offset
losses from one activity against profits from another. Thus. they are
expected to enjov a relatively more stable stream of profits through
time!,

Statistical Unit in the Investisation

The statistical unit in the present invesligation is that of the ma-
nufacturing firm rather than of the manufacturing plant. Thus, in exa-
mining the effects of size on profitability we are looking not only for
the existence of technical economies at plant level but for other econo-
mies as well which are related to other functions within the firm apart
from production.

The analysis is carried out separately for different industrial sectors.
This is deemed necessary so as to eliminate the problem of different
degrees of competition that firms in different sectors have to face.
furthermore, demand conditions are bound to be more similar for firms
operating within the same sector. Also, the errors that result when
making comparisons between companies which follow different account-
ing conventions, especially those concerning the valuation of assets and
the treatment ol depreciation allowances for tax purposes, are likely
to be smaller when the firms belong to the same sector.

Sources and Nature of the Data Used

The present analysis is based on information concerning four se-
parate manufacturing sectors oul of a total of twenty into which ma-
nufacturing companies are classified according to the classical two
digit system. The seclors examined are those of food, textiles, chemicals,
rubber and plastics. The analysis is confined to those sectors only for
the usual reasons associated with minimising research costs. However, the
sample of those sectors has been selected randomly from the total po-
pulation which means that the results obtained from the analysis per-

1. Alexander S, «The Effect of Size of Manufacturing Corporations on the Di-
stribution of the Rate of Returns. Review of Economics and Statistics, Vol. 31, 1949,



formed here can reasonably be used inmaking inferences about the whole
of the industrial sector.

The data used consist of annual observations for the eight years
1971 to 1978 on net profits and total assets for individual companies
belongine to the above seclors.

The period is considered to be long enough so as to offer a sulfi-
cient number of observations on profits and their variability, but shorl
enough in terms of having a relative homogeneity in the data.

The source ol these observations has been the Register of Industrial
Firms kept by the Federation ol Greek Industries. which in coopera-
tion with the Institute of Economic and Industrial Research in Athens
compiles and classifies the balance sheets and the profit and loss accounts
of all industrial enterprises operating under the legal form of societé
anonymes and limited lability and employing capital over drs. 500
thousand.

The above Register excludes enterprises operating under various
forms of personal companies. However, limited liability companies as
opposed to the société anonymes are very similar to the other types
of personal company in terms of their size profile. the rules governing
their operation and their tax treatment. Hence, the exclusion of other
forms of personal companies is not expected to produce any biases in
the results.

The analysis performed here covers a sample of 229 individual
firms in total. This number has been obtained by taking from the Re-
aister of the F.G.I. all firms belonging to the above four industrial
sectors in 1971 except those that failed to continue their operations in
the period 1971-1978 or those for which data were not available in anyone
ol those vears.

It is assumed here that the events which led to the exclusion of
firms from the present sample are not systematically related to their
size and hence that this exclusion does not introduce any bias into the
analysis. This assumption implies that bankrupteies during the period
examined were not related to size. It should also be noted that the
population in the Register of the I".G.I. consisted in 1971 of 1125
companies in total. Thus the sample used here represented approxima-
tely 200, of that population.

The classification of the companies included in the sample into
darge» and smally ones has beendone according to their opening size in
1971. Size is measured in terms of total assets owned. The dividing
line hetween large and small is the size of b0 million in total assets.



314

The Tollowing table presents the number of companies examined
in each industrial sector and size group:

TABLI 1

Classificalion of Companies Into Sectors and Into Size Groups

Total Assets Over 50 million Less than 50 Total
Seclor Drachmas million Drachmas
I"'ood 43 23 66
Textiles 63 27 90
Chemicals 13 16 ol
Rubber and Plastics 35 9 22
Total 154 73 2929

The size variable used here follows the definition used by Baumol!
as «the amount of owned and borrowed money capitaly. Of course total
assets is one of many alternative measures of firm size, such as employ-
ment and turnover, each with its advantages and disadvantages in
terms ol representing accurately a multidimensional concept. Fortuna-
tely, it has been found empirically in many countries* including Greece?
that there is a close correlation between these alternative measures.

The use of the eriterion of 50 million drs. in total assets for the
classification of companies into large and small although arbitrary is
considered reasonable given the size distribution of Greek manufacturing
firmst.

The measure of profitability used here is the ratio of pre-tax net
profits to total assels. It should be stressed that this ratio should be
taken in practice as an approximate indicator of the performance of the
lirms examined, because of the well known difficulties concerning the
accuracy of the published profit data.

The comparisons between firms using the above ratio are affected
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by the existing difference in the treatment of depreciation allowances
for tax purposes. For many firms as a result of the system ol investment
incentives the amortisation charges in certain years are much higher than
the true depreciation of fixed assets while for others they are lower. We
believe that, by averaging the profitability ratios for each individual
lirms over the years examined. the influence ol these differences upon
the results will be minimal.

It will be noted also that is has been decided to deduct interest
charges from the profit figure to be used. This deduction makes the
results of the analysis sensitive to the differences in gearing between
firms. On the other hand, il interest charges had not been deducted, the
analysis would have been affected by the differences in the degree of
capital intensity. Labour intensive firms would, ceteris paribus. have
shown a lower degree ol profitability in comparison to the capital in-
lensive ones.

It will be noted also that we are using pre-ltax rather than after
tax profits. This is due to the fact that the interest in the present
analysis lies with the degree of efficiency involved in the use of resources
employed by the firms examined rather than with how prolits are di-
stributed. Furthermore, the use of after tax data would have accentuat-
ed the aforementioned problems related to the use of depreciation al-
lowances.

Since we are primarily interested on how effectively firms utilise
the resources employed by them, total assets is the scale variable nsed
in the denominator of the profitability ratio.

Methodology Used

The analysis of the above data performed here takes the form ol
testing the two null hypotheses, (a) that average profitability is the
same in the two size groups and (b) that average variability in profita-
bility is the same in the two size groups, by one-way analysis of variance,
separately for each industrial sector. Thus, eight tests are performed
in total.

For testing the first hypothesis, we estimate first the average pro-
itability ratio over the period 1971-1978 for each individial firm in the
sample. Then, separately for each sector, the observations on average
profitability are classified into the two groups according Lo size, sepa-
rately for each industrial sector, and an analysis of variance test is
then performed. For testing the second hypothesis we estimate first
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TABLIE 2

Analysis of Vartance of Average Profitability for the FFood Sector

Source of Variation

Sum of Squares

Degrees

of Freedom Mean Square

Between Size Groups

Within Size Groups

Total

17 == 0.0654  Critical Fpg al 5%
Average Profitability Small Firms

1.8095 1 1.8095
1794.1187 64 28.0331
1995.9282 65 27.6296

= 3.99
= 3.38%, Large Firms = 3.62%

TABLE 3

Analysis of Variance of Average Profitability for the Textiles Sector

Source of Variation Su

Degrees

m of Squsres of Freedom

Mean Square

Between Size Groups 10.4413 1 10.4413
Within Size Groups 2620.7956 88 29.7817
Total 2631.2369 89 29.5644
[* = 0.35059 Critical Fi,g at 5% = 3.96

Average Profitability : Small Firms = 5.48%, Large Firms = 4.63%

TABLE 4

Analysis of Variances of Average Profitability for the Chemicals Sector

Source of Variation

Sum of Squares

Degrees

of Freedom Mean Square

jetween Size Groups 0.908%4 1 0.9084
Within Size Groups 1080.0534 49 24.0827
Total 1180.9618 50 23.6192
F = 0.0377 Critical Fy,4 at 5% = 4.03

Average Profitability @ Small Firms

- 5.87, Large Firms = 6.01
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the coefficient ol variation of profitability for the period 1971-78 for
each firm. Then, the observations obtained are classified into the two
size groups and an analysis variance test is performed.

TABLLE 5

Analysis of Variance of Average Profitability for the Rubber and Plastics Sector

Degrees

Source of Variation Sum ol Squares of Freedom — Mean Square
Between Size Groups 22.43005 1 2243005
Within Size Groups 1188.8874 20 59.44437
Total 121131745 21 57.68178

I = 0.3773  Critical F 5 at 5% = 4.35
Average Profitability: Small Firms — 11.82, Large Firms — 5.53.

The Results Obtained

The results obtained from the analysis ol variance performed on
the average profitability data are presented on tables 2-5 respectively
for the food, textiles, chemicals, and rubber and plastics sectors. On the
same tables the average profitability figures for all the firms in each
size group are also presented.

In two sectors (textiles, rubber and plastics), average proflita-
bility appears to have been higher in the small firms group. while in the
other two (food, chemicals) it appears to have been higher in the large
firms group.

The results, however, from the analysis of variance indicate that the
differences in average profitability between small and large firms in all
the sectors examined are not significantly different from zero at the
usual levels of significance. Thus, it appears that size has no effect on
profitability in all the sectors examined.

[t should be pointed out that, in order to check whether the above
results are not due to the particular dividing line used here to classify
firms into large and small ones, a scatter diagram of average profita-
bility against size was constructed for each industrial sector. In all
the sectors examined no clear pattern relating profitability to size was
revealed, by these diagrams. Furthermore, no particular size group was
found to have a distinetly different level of profitability to the others.
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Thus, a different dividing line to the one used here, would not have
produced any different results.

The fact the above results have been found to hold in all the sectors
examined combined with the fact that these sectors have been selected
randomly, make it reasonable to infer that for the whole of the Greek
manufacturing industry no significant relationship exists between size
and profitability.

One possible explanation why size does not appear to affect profi-
tability could be that over the range of firm sizes to be found in the
Greek manufacturing sector costs remain constant. Some support for
this explanation can be derived from the fact that most firms that are
treated as large by our criteria would be treated as small according
to the criteria used in advanced industrialised economies. E.g. the
Bolton Committee' in Britain defined as small firms those employing
less than 200 people®.

Another explanation, not necessarily incompatible with the pre-
vious one, could be that within each sector there is considerable pro-
duct differentiation, which enables high cost small firms to sell to mar-
kets prepared to accept higher prices. It should in fact be born in
mind that the industrial sectors, as defined, consist of companies whose
products are directed to a variety of different markets with only very
loose links between them.

On the other hand, this constancy of cost over different firm sizes
implied by the results may be due to a genuine lack of economies of scale
at firm level either because of a lack of technical economies at plant
level® or other economies, such as those related to management and mul-
tiplant operations®, rather than the the small range of sizes in the sample
in comparison to those existing in other economies. In fact the empirical
evidence from other countries lends little support to the existence of
a systematic positive relationship between size and profitability®$,

I. Committec of Inquiry on Small Firms, Chairman J.I5. Bolton, «Reporty,
Cmnd 4811 H.M.S.0. London 1971.

2. See also Hassid J. «Greek Industry and the E.E.Co, Institute of Economic
and Industrial Research, Athens 1980 Vol. 1, Ch. 3.

3. Haldi J. and D. Whitcomb, «lconomies of Scale in Industrial Plantsy,
op. cit.

h. Scherer F.M., AL Beckenstein, E. Kaufer, R.D Murphy, «The Economics
of Multiplant Operationsy, Harvard University Press, 1975.

5. Singh A.and G. Whittington, «Growth, Profitability and Valuations, op. cil.

6. Marcus M., «Profitability and Size of Firmy», Review of Economics and
Statisticss, Vol. 51, 1969.
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This explanation gains some support from the evidence obtained in
the study by Nikolaou' on inter-size efficiency differentials in Greek
manufacturing. That study which was based on a census of manufactur-
ing establishments (rather than firms) for 1969, found larger establish-
ments to be less efficient than smaller ones. Size was measured by the
number of persons emploved.

Although the present analysis does not cover the same time period.
the evidence obtained here taken in conjunction with the above eviden-
ce obtained by Nikolaou could possibly be taken to suggest the lack
of pecuniary economies related to firm size, such as those suggested
by Baumol®, which if they existed would have compensated for the
absence of technical economies.

The results obtained from the analysis of variance performed on the
variability of profitability data are presented on tables 6-9 respectively
for the food, textiles, chemicals, and rubber and plastics sector.

[t is clear from the values of the F statistic for all sectors that the
null hypothesis that there is no difference between large and small firms
concerning the variability of their profitability cannot be rejected. Again,
in order to check whether the above result is not due to the particular
dividing line used the relevent scatter diagrams were constructed and

TABLE 6

Analysis of Variance of Variability of Profitability for the Food Sector

Degrees

Source of Variation Sum of Squares of Freedom Mean Square
Between Size Groups 202.645 | 202.6450
Within Size Groups 73593.941 6% 1149.9053
Total 73796.586 65 2135.332
I" = 0.1762  Critical F 1,5 al 5%, = 3.99

1. Nikolaon K., «Inter-size Efficiency Differentials in Greek Manufacturingy,
Center of Planning and Economic Research, Athens 1980.

2. Baumol, W.J., «Business Behavior, Value, and Growlhy, op.cil.



TABLLE 7

Analysis of Variance of Variability of Profitability for the Textiles Sector

Source of Variation

Degrees
Sum of Squares  For Freedom  Mean Square

Between Size Groups 11.4627 1 11.4627
Within Size Groups 819.9594 88 9.3177
Total 831.4221 89 9.3418
I = 1.2302 Critical I' [ 44 al 59, = 3.96

TABLI 8

Analysis of Variance of Variability of Profitability for the Chemicals Sector

Source of Variation

Degrees
Sum of Squares  of Freedom  Mean Square

Between Size Groups
Within Size Groups

52,660,257 1 52660.257
24

1,221,333.4 49 925,171

Total

,273,993 50 25,479.874

F = 2.1127 Critical I, at
11

Analysis of Variance of Variability of Profitability for the Rubber and Plastics Sector

5% 4.03

TABLE 9

Source of Variation

Degrees
Sum of Squares of Freedom  Mean Square

Between Size Groups
Within Size Groups

Total

7.7887 | 7.7887
954.2677 20) 954.2627
962.0514 21 962.0514

F = 0.1632

Critical F ,,5 at 5% = 4.35
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examined for the existence ol any size group with a variability in pro-
litability different to the others. No such group was found to exist. The
alternative hypothesis that larger firms experience, in general. less va-
riability of profitability is based on the idea that they are more diversi-
fied than smaller ones and consequently in a better position to oflsel
losses in one activily against profits in another’2, Thus large (ivms are
expected to show greater inter-temporal stability in their profitability.

The evidence from relevant studies concerning American® and
3ritish®? firms seems in general to support that alternative hypothesis.

The present results which indicate that the variability of profita-
bility in Greek manufacturing industry is on average the same for
large and small lirms could be due to large lirms here not heing much
more diversified than small ones. This again might be related (o the
fact mentioned previously that most of the firms (hat ave treated as
large by the standards of the present study and of Greek practice would
be treated as small by the standards used in Britain and Amovica.

Summary and Suggestions for Further Research

The evidence from the present investigation suggests that livimn size
is not a significant factor concerning differences between firms in profita-
bility and its variability through time.

These results could be attributed to the lack of economies of scale,
the existence of highly differentiated product markets within each
manulacturing sector and a small degree of diversification of activities
in comparison, to the state of manufacturing firms in advanced Western
economies.

These results have the important implication that in Greek mann-
facturing profitability is not a contraint on the future growth of firms.
Nor is it a positive inducement.

. Alexander S, «The Effects ol Size of Manufacturing Corporations on (he
Distribution of the Rate of Returny, op. cil.

2. Dyckman T.R. and H.O. Stekler, «I7irm Size and Varviabilityy, Journal
of Industrial Economic, 19€5.,

3. Stekler, H.O., «The Variability of Profitability with Size of Finms, 1947-
1958y, American Statistical Association Journal, 1964,

i Samuels JML and Do Smyth, «Profits; Variability of Profits and Firm
Sizev, Keonomica, 1968,

3. Singh AL and G Whittington, «Growth, Profitability and Valuations, op. cit.
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It would be interesting to verify this by examining the relationship
between growth and profitability, as well as the persistency of profita-
bility through time.

Also, it would be useful to extend the analysis to cover the remaining
sectors in Greek manufacturing so as to confirm whether the present
findings hold for all of them.
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