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ABSTRACT. This paper examines the extent of change and
stability in the population of UK firms through time in terms
of its size distribution, as defined by number of employees. It
was empirically found that the distribution of employment by
firm size remained surprisingly constant over the 1987—
1989 period. A major implication of this finding is that in
times of very high net job creation (involving high gross job
creation and loss), factors are at work in the economy to keep
the population distribution of firms (in terms of employment
concentrations) more or less stable. It is hypothesised that a
'natural' concentration exists for each different size band, and
that as change takes place, the proportion of total employ-
ment based in the size band will tend towards this natural
level.

The rise in the proportion of employment in small firms,
and the comparatively high job creation ability of small firms
in recent times has come about in part because of negative
rather than positive macro-economic infiuences. In recession,
small firms in aggregate in spite of their individual volatility,
are the most resilient. In prosperous times they do not
increase their proportion of employment share, while in times
of recession they do. Our results imply that large firms have a
very significant, if not the most significant, bearing upon
aggregate employment trends. On the other hand, small firms
inherently have more potential to create jobs than large firms.

The majority of public expenditure and legislative support
for UK business is (Urected at large firms, as a result of culture
and tradition. Even with the benefit of this support, large
firms in recent decades have still performed badly, in job
generation terms. In contrast, small firms have shown an
inherent advantage in their ability to create jobs. A shift of
govemment expenditure and legislative support from large to
small firms would further enhance and realise the potential of
small firms to benefit the economy and create jobs.
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1. Introduction

This paper examines the extent of change and
stability in the size distribution of the population
of UK firms through time, where size is defined by
number of employees. The distribution of the UK
firm population by size has been calculated for the
two points in time of 1987 and 1989.

A theory is proposed to explain why changes
take place in the distribution over time, and this is
contrasted with alternative explanations of change.
Observed changes in the proportion of total UK
private sector employment in small firms over the
1979—1989 period are also explained in the light
of this theory and some 'predictions' of the likely
employment distribution and job creation behav-
iour of UK firms over the 1989—1992 period are
made. Finally, some implications for policy makers
which can be derived from the theory are outlined.

2. The job creation perfonnance of firms, 1971
to 1989

A series of studies have been carried out in recent
years to examine the job generation behaviour of
British firms over four two year periods. All used
the very large business database of the Dun and
Bradstreet (D and B) credit rating and information
services organisation, which holds over 450,000
records of UK businesses. It is estimated that the
firms recorded on this database account for over
70% of UK private sector gross domestic product
(Robson and Gallagher, 1992a) and it is this
dataset which has been used in this analysis
together with data from published Value Added
Tax (VAT) statistics. The extensive validation and
grossing up procedures which were applied to the
data have been described in Daly, Campbell,
Robson and Gallagher (1991).

A number of criticisms have been made in the
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past about possible biases in the data (Storey and
Johnsonj 1986, 1987) and these have since been
adequately refuted (Gallagher and Doyle, 1986;
Doyle and Gallagher, 1987; Robson and Gallagher,
1992; Robson, 1992). As a result of ongoing
systematic improvements to the data by D and B
in recent years and the technical developments
implemented by the researchers in its manage-
ment, it now provides a soimd base from which to
estimate job creation and firm size distribution
trends at the economy level.

The four earlier job generation studies covered
the periods 1971-81, 1982-84, 1985-87 and
1987—89, and have been described by Gallagher
and Stewart (1986), Doyle and Galla^er (1986),
Gallagher, Daly and Thomason (1991) and Daly,
Campbell, Robson and Gallagher (1991). Over
the four time periods a number of strong and defi-
nite patterns emerged in terms of firm population
change, and the relative contributions of firms in
different size ranges to overall aggregate employ-
ment change. Irrespective of time period, the
smallest firms always showed the highest volatility
(i.e. the highest growth, contraction and death
rates). Similarly, the largest firms were always the
most stable. However, while in general the larger
firms individually were always better at retaining
their employees, with low volatility or churning,
they were not as successful in aggregate in
restraining their overall job loss as were their small
firm counterparts.

One remarkable finding was that the same
general relationships in term of the contributions
of differing size cohorts of firms to job creation
were observed over all of the four periods studied,
even though the net inflows and outfiows into and
from the employed work-force varied significantly.
For example, over the first two periods of 1971—
81 and 1982—84 there was a net employment loss
from the economy, whereas from 1987—1989
there was a net employment gain of around 1.1
million. Also, in each of the first three periods of
1971—81, 1982-84, and 1985—87, at least one
size cohort was a net loser of jobs. In addition, in
those times of high aggregate net loss, the fertility
index was negative for all but one size band. In
marked contrast, for the 1987—1989 study, all
size bands were net creators of jobs.

However, fundamental to die continued pro-
motion and understanding of small firms was the

finding that irrespective of the general economic
climate, small firms (defined as being of between
1 and 19 employees) are always 'net creators' of
jobs. More jobs are always created fi"om the birth
and expansion of small firms that are lost through
their contraction and death. They also 'create' the
highest proportion of net and gross new jobs in
relation to the proportion of aggregate employ-
ment which they represent at the start of any
period examined and this performance is also
repeated across different sectors, as described by
Daly, Campbell, Robson and Gallagher (1992).

3. The stability of the firm population, 1987-
1989

For the purposes of this study, the population of
firms was grouped into twenty narrowly defined
size cohorts. In the 1987—89 job generation study
it was found that over the period there had been
considerable change and movement between these
size cohorts due to firm births, deaths, contrac-
tions and expansions. Indeed, 1.2M net new jobs
were created of which more than 45% were con-
tributed by the 1 to 9 employee size cohort. The
initial expectation from this finding was that such a
large 'small firm contribution' would inevitably
have increased the concentration of employment
in small firms and hence resulted in a significant
change in the size distribution of UK firms.

Table I shows the distribution of the population
of firms at both the beginning and at the end of the
1987—1989 period. In spite of the high known
turbulence within the population, a most striking
feature is the great similarity in the overall struc-
ture of the firm population distribution at the two
points in time. TTiis strong stability was quite
imexpected. Table I also shows an absolute
increase in the nimibers of firms between 1987
and 1989.

One criticism would be that due to the time
period under study being so short, distribution
stability would have been expected. However, as is
discussed later in this paper, significant change in
the UK firm size distribution has been observed
over the 1979—1986 period. If this 7 year dura-
tion had been broken down into discrete 2 year
sub-periods, then for some, substantial change
would have been observed.

A major initial conclusion is that in times of
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TABLE I
U.K. firm size distribution at end 1987 and at end 1989

Firm cohort
size

1987

no. of
firms

percent
employment

1989

no. of
firms

percent
employment

1..4
5..9
10..14
15..19
20..24
25..29
30..39
40..49
50..69
70..99
100..199
200..299
300..499
500..699
700..999
1000..1499
1500..1999
2000..4999
5000..9999
lOOOO-t-

TOTAL

445596
234079
101159
49997
14198
8636
13908
7780
10268
7068
7227
2014
1411
456
354
270
131
301

' 123
179

8.4
10.8
8.0
5.7
2.1
1.6
3.2
2.3
4.0
3.9
6.7
3.3
3.6
1.8
2.0
1.9
1.2
4.1
3.4

22.0

452314
250067
106071
50976
21475
11096
15474
8489
10484
7427
7906
2212
1606
530
358
304
158
318
127
196

7.6
10.5
7.7
5.3
2.9
1.8
3.2
2.3
3.8
3.8
6.7
3.4
3.8
2.0
1.9
2.1
1.4
4.1
3.1
22.3

905156 100.0 947587 100.0

Note: Percentage figure refers to the proportion of total employees employed in said cohort

high net job creation, involving both high gross
creation and loss, and where also significant
structural change is taking place, forces are at
work in the economy to keep the overall firm
population distribution stable. The question arises
therefore: How can small firms create a dispro-
portionately high share of jobs, and yet the firm
size distribution in terms of employment remain
stable? First, an increase in the concentration of
employment in small firms need not only arise
throu^ the net job creation of small firms — it
may also arise through a high incidence of middle
and large sized firm contraction and death. It
is only through components of change analysis
which tracks individual firms through time that the
job generation performance of cohorts of firms
can be measured. Second, referring specifically to
the 1987—89 job generation results, it must be
noted that while much job creation arose through
the birth and modest expansion of firms in the
1 to 9 cohort, a relatively poor performance was

observed for the 10 to 19 size cohort; this being
due in part to the high contraction and deatii rates
of firms initially in this band. Through the theory
to be discussed in section 5, a reasonable conclu-
sion is that the growth of a large niunber of firms
into the 10 to 19 cohort may have yielded some
adverse effects on the incumbent firms therein.
Third, it is important to note that for the (most
fertile) 1 to 4 cohort, births of firms actually
exceeded deaths (in a ratio of approximately 3:2),
even though death rates, measured as a percentage
of initial stock, were higher in this cohort than in
any other. This served to counteract expansions
from this cohort greatly exceeding contractions of
larger firms into this cohort, and hence led in part
to the distribution stability observed. Also, given
that the distribution of firms by firm size is highly
skewed, (more than 50% of firms have less than 4
employees) any increase in the proportion of
employment in small or micro firms arising

^ larger firm contraction will not arise
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predominantly through the gain of employment in
the lower size cohort, (where there can only be a
minor effect in terms of firm numbers) but more
through the loss of employment from higher size
cohorts. On the other hand, if larger firms are
performing well which according to our findings is
a symptom of a non-recessionary climate, then
increased micro firm concentrations wiU only
ensue through significant growth in the number of
such firms. Obviously this will in general only
occur through the birth of 'micro' firms at a rate
which significantly exceeds their death rate. How-
ever, in the three earlier job generation studies it
had been foimd that the ratio of small firm births
to small firm deaths had remained more or less
constant. Thus it is very imlikely that in times of
non recession the proportion of employment
based in small firms will increase significantly, if at
all.

A further important conclusion fi-om previous
job generation work (Gallagher et al., 1991, Doyle
and Gallagher, 1987) was that small firm net posi-
tive job creation, accompanied by (comparatively)

large firm job loss must in general be a perma-
nently necessary condition, if the overall stability
of the firm population size distribution is to be
maintained. If this ware not the case, and if, for
example, all firms grew by an equal percentage,
then the result would be an 'explosive' exponential
increase in employment in large firms and a rapid
and gross distortion of the firm population size
distribution.

4. Production and non production population
distributions

The firm population was broken down into the
two broad sectors of production and non pro-
duction, where a broad 'production' sector was
defined by the UK Standard Industrial Qassifica-
tion first digit mmibers 0 to 5. In a similar way,
non production was defined by first digit numbers
6 to 9.

Tables II and HI show the population size
distributions of both groups of firms at the begin-
ning and at the end of the 1987—1989 period.

TABLED
Total employment in production and non production (Thousands)

Cohort
size

1..4
5..9
10..14
15..19
20..24
25..29
30..39
40..49
50..69
70..99
100..199
200..299
300..499
500..699
700..999
1000.. 1499
1500..1999
2000..4999
5000..9999
10000+

1987

Prodn

313
554
514
401
157
121
255
190
336
330
560
269
304
156
170
173
91
343
246
1951

7432

Non Prodn

900
1001
640
419
144
104
204
144
245
240
400
211
222
108
124
102
87
253
239
1225

7010

Total

1213
1555
1153
820
301
225
459
333
581
570
960
480
526
264
294
275
178
596
484
3176

14443

Percent

8
11
8
6
2
2
3
2
4
4
7
3
4
2
2
2
1
4
3
22

100

1989

Prodn

303
564
512
396
229
155
283
203
336
342
610
293
344
167
167
184
137
351
251
2091

7917

Non Prodn

897
1085
705
440
227
135
227
162
260
262
445
234
257
141
128
147
79
299
243
1417

7792

Total

1200
1649
1217
836
456
290
510
365
596
604
1055
527
601
308
296
332
216
651
494
3508

15709

Percent

8
10
8
5
3
2
3
2
4
4
7
3
4
2
2
2
1
4
3
22

100
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TABLE in
Percentages of total employment in sector by cohort for 1987 and 1989

Finn size

1..4
5..9
10..14
15..19
20..24
25..29
30..39
40..49
50..69
70..99
100..199
200..299
300..499
500..699
700..999
1000..1499
1500..1999
2000..4999
5000..9999
10000-1-

1987

Prodn

4.2
7.5
6.9
5.4
2.1
1.6
3.4
2.6
4.5
4.4
7.5
3.6
4.1
2.1
2.3
2.3
1.2
4.6
3.3

26.2
100.0

Non Prodn

12.8
14.3
9.1
6.0
2.0
1.5
2.9
2.0
3.5
3.4
5.7
3.0
3.2
1.5
1.8
1.5
1.2
3.6
3.4

17.5
100.0

Total

8.4
10.8
8.0
5.7
2.1
1.6
3.2
2.3
4.0
3.9
6.7
3.3
3.6
1.8
2.0
1.9
1.2
4.1
3.4

22.0
100.0

1989

Prodn

3.8
7.1
6.5
5.0
2.9
2.0
3.6
2.6
4.2
4.3
7.7
3.7
4.3
2.1
2.1
2.3
1.7
4.4
3.2

26.4
100.0

Non Prodn

11.5
13.9
9.0
5.7
2.9
1.7
2.9
2.1
3.3
3.4
5.7
3.0
3.3
1.8
1.6
1.9
1.0
3.8
3.1

18.2
100.0

Total

7.6
10.5
7.7
5.3
2.9
1.8
3.2
2.3
3.8
3.8
6.7
3.4
3.8
2.0
1.9
2.1
1.4
4.1
3.1

22.3
100.0

The overall structural stability of each distribution
is immediately apparent in terms of the change in
the proportion of total employees in the twenty
narrowly defined size-cohorts. Such stability was
not expected at this broad sector level, espedaUy
in the light of the known high level of small firm
volatility. Tables n and m also indicate both an
absolute and cumulative decrease in the propor-
tions of total employment accoimted for by the
smallest cohorts of firms in both sectors. Finally,
a slight shift of employees from small to large
firms was observable in both sectors. A further
major finding of this analysis therefore, is that in
times of very high net job creation (and of course
gross job creation and loss), forces are also at
work in the economy which tend to keep the
population distribution of firms within major
sectors more or less stable — at least in the short
to medium term.

It can also be seen that in the smaller cohorts,
the distribution is highly skewed towards non-
production firms, such that they outnumber pro-

duction in the 1 to 4 cohort by 3:1. However
at aroimd twenty employees, production firms
account for only about 50% of total employment,
and this proportion continues to increase up to
aroimd 200 employees, where the proportion in
production approaches 60%. As we move further
up through the cohorts to the 10,000-1- range, no
strong pattern emerges. Production holds the
greater proportion of employment throughout but
the difference in proportions between production
and non-production fluctuates considerably, espe-
ciaUy in the 1000-1- range.

4.1. Changes in the proportions of employees in
sectors over the period

Up to around 500 employees, the proportions
held in both sectors at the start of the period
remained similar to those at the end. In spite of the
turbulence which occurred within the lowest
cohorts over the period, the sectoral make-up of
both the 1 to 4 and 5 to 9 cohorts varied by a
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matter of only one or two percent. However at
above 1000 employees, significant change can be
observed in the sectoral constitution of a number
of cohorts. The non production proportion in the
1500 to 1999 band fell by around 10% but
increased by around 5% in the 2000 to 4999
range. Therefore, the a priori assumption that the
proportions of non production employment, par-
ticiJarly in the lower cohorts, have markedly
increased, was not substantiated. In simi, the
proportion of total employment in non production
increased from 48.5% to 49.6% over the period,
while that of production decreased slightly from
51.5% to 50.4%.

5. The forces which create equilibrium in the
population

What can be the case of this overall equilibrixmi?
What forces are at play in the economy which act
to compensate for these known movements and
shifts in population? One initial possibility is that a
'natural' concentration exists for each different
size band, and that as change takes place, the
concentration of employment in the size band will
tend towards this natural level. These natural
concentrations, however, need not be static and
can be fundamentally changed by other factors.
Inherent within this theory is the assumption that
firms in any sector generally tend to be in competi-
tion with other firms in their sector which operate
at an employment size close to their own. Of
course, if this were the case then for any size
cohort of firms, increased numbers of firms
therein would tend to squeeze the margins avail-
able to each firm and hence prohibit growth. For
the case of decreased concentrations the reverse
would be anticipated.

If for example increased concentrations in
micro firms arose mainly through the contraction
of firms from a neighbouring higher size cohort,
then on the one hand, 'gaps' may be left within the
higher size band, into which firms based in the
lower cohort could grow as well as perhaps
yielding the incimibent firms in the higher cohort
more room for expansion. On the other hand, the
'extra' potential of firms in the lower cohort to
grow may be completely offset by the increased
competition for the resources needed for growth,
arising from increased concentrations in the lower

cohort. Therefore, (assuming ceteris paribus con-
ditions), it is likely that after a short period, a
concentration change in the reverse direction to
that stated above will occur.

The tendency towards a natural level would
affect a cohort's job creation performance with in
general, higher concentrations of firms tending to
reduce expansion and birth rates, whilst increasing
stability, contraction, and the death rates of firms
in the cohort. It is the authors' contention that
this tendency may therefore give extra insight into
the past job creation performance of certain size
cohorts.

To elaborate, the performance of the 20 to 49
size group is discussed. For this particular cohort,
better than average job creation performance over
the 1982—1984 period, (Gallagher and Doyle,
1987) was followed by very poor performance
over the 1985—1987 period (Gallagher et al.,
1991) and subsequently by average performance
over the 1987—1989 period (Daly et al., 1991).
Some of the factors which may have contributed to
the poor performance of the 1985—87 period are
given in three groups. The first consists of reasons
which logically tie in with the 'natural concentra-
tion' theory described above. The second group
consists of anticipated causes which at face value
appear to be independent of the concentration of
firms within the size cohort of interest but are at
least partially dependent upon economic factors.
The third group are independent of economic
circxmistances and although contributing to the
demise of medium sized firms, would not be
thought to contribute to the increased failure rate
and general poor performance of such middle
sized firms over the period of interest. However, if
measures were adopted to improve the ability of
medium sized firms to overcome these problems,
their job creation performance would improve.

Group 1 'Natural concentration' causes of poor
job Creadon performance

i. Poor birth rates (because of an existing high
firm concentration)

ii. A high number of entries during the prior
period into the mediimi sized range, causing
greater competition, and therefore higher
death and contraction rates

iii. A lack of suitable labour, through increased
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competition, as labour needs become more
specific, (which prohibits growth).

iv. Insufficient demand to support increased
medium sized firm output

V. The poor performance of old inflexible bureau-
cratic middle sized firms in some sectors, in
relation to younger more technologically
aware (and often smaller) coimterparts.

vi. Poor competition by new middle sized firms in
some sectors, to old established medium sized
firms.

vii. A lack of availability of loan capital for
expansion.

Group 2 Factors related to the general economic
climate and time period

i. Excessive borrowing by growing firms, ren-
dering them likely to suffer the adverse con-
sequences of high interest rates.

ii. FaUing demand for the products and services
of medium sized firms.

Group 3 Factors independent of time and of the
economic environment

i. Poor or imsuitable management during a
transition phase.

ii. Inappropriate organisational structures (pre-
dominantly in those firms which have simply
expanded upon their prior small firm struc-
ture).

iii. Better (and improving) state treatment of large
and/or small firms.

iv. The effect of new technology, creating smaller
'optimal' employee levels (perhaps having
even more effect upon larger firms).

V. Increased legal requirements and bureaucracy
(compared to small firms).

vi. The greater industrial relations problems of
mediimi sized firms, compared to small firms.

Those points in the first group which are adverse
to medium sized firm survival and expansion, and
which support the natural concentration theory,
are those whose effect upon mediiim sized per-
formance would be anticipated to vary from
period to period. However as before, these points
are only relevant if it is assumed that an increase
or decrease in concentration in this cohort has

arisen through good or bad job creation perform-
ance. A relatively good performance of this
cohort, (assuming that the 1 to 19 cohort is always
the most fertile) over the 82—84 period combined
with the poorer perfonnance of the neighbouring
50 to 99 cohort, will most probably have resulted
in increased concentrations in the 20 to 49 cohort.
The poor job creation perfonnance of this cohort
(compared with that of the 50 to 99 cohort) which
was observed over the 1985—87 period was
foimd to have arisen mainly through increased
death and contraction rates — behaviour which
will have led to decreases in concentrations in this
cohort. Also, from Table I it is apparent that the
much improved job generation performance of the
20 to 49 cohorf over the 1987—89 period was
accompanied by an increase in the proportion of
total employment in this band of 1.1%. Unfor-
timately, these lines of argument ignore the effects
of growth into the 20 to 49 range from the 1 to 19
cohort. Such effects would be relevant if it was
found that expansion rates of firms of less than 20
employees varied significantly over time. Further
research is required on this matter. The second
group of factors would also be thought to vary
from period to period and therefore have an effect
on the job creation potential of this cohort.

Although the factors in the third group will
strongly influence the performance of medium
sized firms, their net effect would not be out of
proportion without a significant shift in the nature
of conditions facing firms of different size. These
factors would not vary significantly in the short
term, and therefore could not have contributed to
the important change in performance of medium
sized firms which was observed between the
1982-1984 and 1985-1987 periods. We thus
conclude that most of the factors which have
caused the change in performance of medium
sized firms over time are likely to have been a
direct consequence of the change in the number
and concentration of medium sized firms in the
overall firm population.

One implication of this conclusion is that when
medium sized firm concentration increases, it may
be necessary to provoke measures which will aid
structural shifts. This implies that changes should
be made to the third group of factors if medium
sized firms are to become net creators of jobs in
subsequent periods. Otherwise an increased con-
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centration in the size band will inevitably lead to
its decreased overall job creation performance.

In a similar way it can be argued that for the
smallest cohort of less than 10 employees, the
natural proportion of firms in the absence of any
state intervention, (and a recessionary economic
climate), would be lower than is the current
situation. However, further analysis would be
needed to detennine the true effect of current state
intervention. Indeed some commentators would
contend that the traditional level of UK state
support for small firms has always been minimal,
and has had only a very slight impact upon small
firm behaviour and performance.

If support for the small firm sector had in-
creased over the 87—89 period, yet had resulted
in a constant proportion of employment in small
firms, then in order to retain such concentrations
of employment in small firms (in a non reces-
sionary economic climate), it could be argued that
small firm state support would need to be in-
creased even further in the future. This would be
important if the small firm base is viewed as
important to the economy's general well being by
providing fiexibility, and acting as a seedbed and
test-bed for new technologies and innovation. This
argument only assumes that better conditions
facing small firms leads to increased employment
concentrations therein. The fact that increased
concentrations in small firms can arise through the
contraction of larger firms is not particularly
relevant in this context.

6. The natural concentration relationship and
firm population ecology

Since the earliest days of economic analysis,
theories of firm creation and behaviour have been
proposed, and the most widely quoted in recent
years have been of the biological type. Individual
and firm population behaviour are compared and
contrasted to the behaviour of living organisms
within an ecological system. Gallagher et al.
(1991) in their recent paper provided a review of
the most widely used analogies and models of firm
behaviour and with regard to biological analogies
in particular concluded that;

The development of theories of finn growth can be viewed
against the back-cloth of historical social attitudes. The

'Newtonian' view of the economy as a mechanistic system
gave way to a 'Darwinian' view based upon the competi-
tion of the young for resources. In spite of its limitations,
this view had the merit that it led researchers to start to
view the diversity of firms in the economy as a 'popula-
tion', which could be studied in ways similar to other
populations. (Gallagher etal., 1991,p. 271.)

The biological analogy has become more relevant
with the incorporation of dynamic system theory
where population structure and behaviour can
change through time. The dynamic characteristics
of firm populations have now been statistically de-
scribed in some detail (e.g. Doyle and Gallagher,
1986; Birch, 1987).

A thorough evaluation of the 'life cycle' view of
firm development and growth was attempted by
Shumpeter, as early as 1943. Batstone et al.
(1988) also reviewed biological or life-cycle
analogies of firm growth and pointed out that the
stress of these 'evolutionary' approaches to firm
growth is on the uncertainty of the market, which
in effect alludes to the role of selection pressure in
standard biological evolutionary theory.

Consider the population of firms within an
economy. At this level of abstraction, it is rea-
sonable to suggest that although the methods of
creation and stages of development of firms may
differ significantly between different parts of the
economy, certain basic 'population processes' will
be common to all of them. The size of this popula-
tion can change through time by firm births and
deaths, mergers acquisitions and divestments, and
immigration and emigration. Of new firm forma-
tions (i.e. births) only a small proportion survive
the first few years, and of these, only a very small
fraction grow into large firms.

6.1 IrUra-spedfic competition

In order to study further the way in which the
properties of the individual firm contributes to
overall population dynamics, the proposition
needs to be examined that each individual within a
population affects, and is affected by, other indi-
viduals within the population. Biologists have
identified a number of common features of intra-
specific competition in natural populations, some
of which may be relevant to a population of firms.
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a. Scarce resources

One feature of intra-specific biotogical competi-
tion is that the resources for which the individual
(firm) competes, are in limited, supply. For our
firm analysis, the relevant qualification is that the
requirements of firms within a given size cohort
would be essentially equivalent, and in liniited
supply. This of course is more likely to be the case
for individual size cohorts than for the firm
population as a whole. It is likely that the narrower
the size range, the more homogeneous the require-
ments of the firms therein (at this stage we can
ignore the differences which may exist between
firms within a narrow size cohort which are due to
the effects of sector or region).

b. Reciprocity

With reciprocity, the competing firms within a
population size cohort are all essentially equiva-
lent. This, again, is far more likely to be the case at
the cohort, rather than the global level.

c. Population density

The effects of competition on any individual (i.e.
the probability of that individual being adversely
affected) is greater, the greater the number of
competitors there are. The proposition made here
is that the effects of intraspecific competition are
density dependent, and these effects have a
tendency to regulate population size. A population
above or below its eqiioibdum size will be regu-
lated towards the equilibrium by being subject to
negative feedback. This aspect of the behaviour of
an ecological population serves therefore, as a
good analogy for the natural concentration model
described above. However, in the biological world
negative competition may also occur, in which
mortality actually decreases with increasing den-
sity. Given our results, this does not appear to be a
general feature of the business population al-
though ' some specialist sectors are known to
benefit from the effects of 'critical mass', as
population density increases (examples are micro-
electronics in Silicon Valley, heavy chemicals in
the Ruhr and the finance sector in the London
region). On the other hand, in human populations
more children are bom in times of high infant

mortality. Therefore, by analogy, an implication
may be that if the prospects of survival of new
firms were increased, fewer new firms woold be
established.

7. Long-term change in the size distributionof
UK manufacturing firms

In 'Bolton 20 Years On' (Stanworth and Gray,
eds.), trends in the distribution of UK manufac-
turing firms by employee size were presented for
tfie years 1924—1988. This data, shown in Table
IV, shows that there has been significant variation
iti the proportions of employment in firms of
differing size. It must be noted that enterprises and
establishments were defined by Stanworth and
Gray as small if they had less than 200 employees,
(which is different to the earlier definition used
here). The percentage of employment in small
(<200) establishments was at a maximum in
1924 at 44 percent, and then gradually fell to 27
percent in 1972. Since 1972 there has been a slow

TABLE rv
Employment in UK manufacturing

1924
1935
1948
1958
1968
1971
1972
1973
1975
1976
1977
1978
1980
1981
1982
1983
1984
1985
1986
1987
1988

Small as % of total

Establishments

44.1
43.9
36.9
32.1
29.9
27.9
27.4
27.4
28.9
29.8
29.5
29.6
31.9
33.9
35.3
36.2
37.8
38.2
39.2
38.7
39.2

Enterprises

38.4
_
23.7
19.2
21
21.5
20.7
21.9
22.6
22.5
22.8
24.3
25.9
26.7
27.8
30.3
30.4
30.5
31.1
31.2

Note: Small defined as less than 200 employees
Source: Stanworth & Gray (1991)
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rise, reaching 39% in 1988, a level which mirrors
that of the immediate post war period. However
between 1963 and 1978, only small deviations
from stability have been observed for the propor-
tion of employment in small (<200) manufac-
turing concerns both at the establishment and at
the enterprise level. Small changes over short
periods in this context would be expected, for they
could be disguising significant variation within and
between sub-groups in both the 1 to 200 and
200-1- size bands. One remarkable aspect of the
1978—88 period was a rise of over 8% in the
overall proportion of manufacturing employment
in small ( < 200) businesses at both establishment
and enterprise levels.

While Stanworth and Gray have presented the
best data available, a number of shortcomings
(outside of their control) are apparent in their
data. First, is an inability to examine trends in
other sectors, most notably services. Second, the
recent trend towards self employment may have
had an important impact upon their statistics.
Third, the data would have been more useful had
it been available in narrower cohort band widths.
Finally, some of the apparent changes may have
been due to better data collection and statistical
procedures.

Nevertheless it is clear from their data that
significant change can take place within the firm
size distribution of a sector over a long run of
years. On the other hand the distribution of firms
at the enterprise level, which is the key 'decision
making' level (Gallagher and Stewart, 1986) has
only varied slightly in recent years. The compara-
tively large jump from 1983 to 1984 (of 2.5%)
may have been due to a unique set of factors.
Significant changes in the share of small manufac-
turing firms took place in the early years after the
VAT (value added tax) series became available in
1979, Also very high lay-offs by large manufac-
turing firms took place during that year. Bannock
(1989) has examined in some detail the propor-
tion of total employment in small (<200) firms,
using a number of data sources, and his findings
are shown in Table V.

He concluded that the small (<200) firm
proportion of total employment had risen fi-om
49% in 1979 to 59% in 1986. Unfortunately this
data cannot be compared directly with the sta-
tistics from the analyses conducted here, as

TABLE V
% of total employment accounted for by firms in particular

cohort

1..2
3..5
6..10
11..19
20..49
50..99
100..199
200..499
500..999
1000-1-

% of total employment

1979

6.6
5.9
6.7
7.6
6.9
5.3

10.2
8.1
7.5

35.5

100

1986

9.7
8.9
7.3

10.1
6.7
6.9
9.9

11.9
10.5
18.2

100

Source: Bannock (1989)

Bannock's statistics include the self employed and
some other employee movement. Nevertheless,
significant change clearly took place in the propor-
tions of workers in both small and large firms over
the 1979 to 1986 period.

8. Changes in the size distribution of service and
manufacturing firms

It was shown earlier, that the proportion of
employment in small (< 200)-finns in manufac-
turing rose from 23% in 1978 to 31% in 1988.
From Table V it can be deduced that given any
initial ratio of total manufacturing employment to
total services employment, small (< 200) service
firms did not increase their share of total services
employment as much as small manufacturing firms
over the period. These results suggest that rela-
tively, the service firm employment distribution
was shifting upwards towards large firms, whilst
that of manufacturing was moving downwards
towards small firms. It is common hearsay, (also
supported by the research findings of Daly et al.,
1991) that much of the recent rise in the small firm
sector has been due to the birth of small 'non
ambitious' or 'lifestyle' service firms in recent
years, of which few would ever grow to over 200
employees. We would thus expect the employment
distribution of service firms to have remained
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stable, or even to have shifted towards very small
firms.

It is likely that the change in the distribution of
employment in manufacturing firms (by size) over
the 1978—1988 period fi-om large to small firms
was predominandy due to the significant deaths
and contractions of large manufacturing firms.
This was both a symptom and cause of this reces-
sionary period. The effects of rival economies
(such as Japan), and technology related factors
will also have been significant. In the absence of
this 'unusual' behaviour of large firms, which was
due to economic shock and recession during the
1978—1988 period, far more stability would have
been observed in the firm population size dis-
tribution.

9. The causes of shifts in employment from large
to small firms

Over the 1979—86 period (Table V), there was a
general drift in employment from large to small
firms, (although the years when most of this
change took place cannot be accurately defined).
This shift may have been caused by:

a. Political and social changes in attitudes to-
wards small firms, as a way to alleviate unem-
ployment.

b. A shift in tastes and demands from large to
small firm product and the proliferation of
consumer demand.

c. The effect of foreign competition on large
manufacturing industry.

d. The effect of new technology which rendered
small firms less prone to the 'economies of
scale' disadvantages.

An in-depth discussion of these factors in relation
to change in the size distribution of US firms, has
been provided by Acs and Audretsch (1990).

A difficult period for large firms may by neces-
sity, have led to a rise in the proportion of employ-
ment held in small firms. This rise and the
increased proportion of employment share over
1979—1986 may be viewed in part as a direct
consequence of the general recessionary economic
conditions prevalent over that period.

On the basis of our earlier theoretical discus-
sion similar conditions in the future would lead to
a repetition of this pattern. In recessionary condi-

tions, high small firm job creation, (in contrast to
large firm job loss) will lead to a higher proportion
of employees in smaU firms. But (all other factors
being unchanged) this will be a symptom of reces-
sion, and consequently may not offer any clues or
insight into how recession may be overcome. In a
similar way, in prosperous economic conditions
the reverse will become the case, with the propor-
tion of employment in large firms increasing. Sup-
port for this argument is provided by Schwalbach
(1990) who foimd that in West German manufac-
turing the proportion of people employed in small
firms actually fell over the 1977 to 1986 period.
Contrary to the then prevalent recessions in the
UK and the USA, where the proportions em-
ployed in small firms were increasing, this period
was one of growth for the West German economy.

Added explanations for firm size distribution
change during recession have been suggested by
Daly et al. (1991). During a recession there can be
positive infiuences which do not apply to all sizes
of firms, and in this context would not benefit
large firms. For example, large firms during reces-
sion may wish to withdraw from marginal or less
profitable activities, leaving open niches for small
firms either to provide specialised goods and
services or to operate in a local market.

Large firms may also wish to subcontract
peripheral activities such as cleaning or catering,
offering opportunities for start-up or expansion of
small business. In management strategy terms, the
Peters and Waterman (1982) philosophy of 'stick
to the knitting' became very popular with large
corporations. Much recent industrial restructuring
has involved the slimming down of large firms in
order to concentrate upon and protect core
activities during recession. Another important
factor is the significant number of people made
redimdant by large firms (or at least fearing the
possibility), who may view setting up business in
the 'skill deficient' small firms sector as a viable
and rewarding career move. All of these factors
would tend to result in increased small firm
concentrations in times of recession.

10. Employment and distribution change:
1987-1992

From the earlier results, it is apparent that it was
only by 1987 that the UK firm population dis-
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tribution had fully adjusted to the earlier shocks.
At the start ofthe 1987—1989 period, it looked to
be the case that large firms had temporarily
'regrouped by removing inefficiencies, and- by

responding appropriately to new technologies and
trade intemationalisation. It was only then that
they could begin expansion again. Because they
were then in equilibrium with ,their environment,
they performed well from an employment per-
spective over the 1987—1989 period. Unfortu-
nately it nowseems to be the case that some either
expanded too far with some disastrous conse-
quences or that new econcHnic problems may
have come interlay over the 1989—92 period.

The three yearperiod 19^9—92 saw a signifi-
can't rise in unemployment up to 3M, or 10% of
the total "wnrk-force; the highest of any of the
major economic powers, (Germany 4.6%, Japan
2.2%). Unemployment over this period increased
byl .2 M whichin effect, reversed the excellent net
positive job creation behaviour of small firms
throughout the 1987—1989 period. Several sig-
nificant job losses in large firms were responsible
for a larger amount of employment decline. More
recently, as a result of the continuity and severity
of the recession, even more small firms than would
have been anticipated have been adversely affected,
(highlighted recently by the record liquidation and
bankruptcy levels reached).

Because of falling demand in recent years, the
effect of large firm contractions upon small firms
in business terms may have counteracted the
'positive' effects of large firm redundancies, of
'releetsing' potential new members into the smaU
firm work-force. This may result in the final
perfonnance statistics showing that no 'broad' size
grouping of firms actually created any net new
jobs over the 1989—1992 period. On the other
hand, even if all size cohorts of firms do eventually
show negative net fertility indices, it can be pre-
dicted that those of the smallest size groupings will
certainly be of a lesser absolute magnitude than
those of the largest. Although the nature and
extent of the interaction between firms of differing
size needs further investigation, we can now
predict with some confidence on the basis of past
behaviour, that the proportion of total employ-
ment in small firms will have increased signifi-
cantly over the 1989—1992 period.

11. Conclusions

a. The Bolton Committee (1971) concluded that
the British sniall firm sector was at that time
severely underde^veloped in comparison with
those of Britain's major economic competitors.
One of our major ai'guments here has been that
the rise in the proportion of employment in small
firms, and the comparatively high job creation
ability of small firms in recent times has come
about in part 'because of negative rather than
positive niacro-economic influences. However,
this is certainly hdt the whole story, and the
improvemerUs which have been effected since then
will' have been the re&idt of a variety of other
impc»tant influences, and in particular,

i The rising 'consciousness-' of the impact on the
economy of small firms.

ii Specialisationi^ market differentiation, sub-
' contracting, and technology related factors,

iii Positive measures introduced by govemment.

Theoretical and enipirical research has now estab-
lished the necessity of having a strong small firm
base for a well functioning and growing economy.
Small firms provide flexibility and diversity, pro-
vide relevant support and inputs to large com-
panies, and they act as a seedbed for innovation,
new technologies and product development. Even
if the rise of small firms has come about partly
because of a recessionary economic climate, many
positive effects have arisen and will continue to
benefit the future economy.

b. For many decades the majority to public
expenditxu-e and legislative support for UK busi-
ness has been directed at large firms. This has
been the result of culture, tradition, ^nd even
accident (where funding initiatives aimed at small
firms have in practice been largely taken-over by
large firms). Even with the benefit of this support,
large firms in recent decades have still performed
badly in job generation terms. In contrast, small
firms have shown an inherent advantage in their
ability to create jobs. It can now be argued that a
shift of govemment expenditure and legislative
support from large to small firms would further
enhance and realise the potential of small firms to
benefit the economy and create jobs. However, it



Size Distribution of UK Firms 311

is important that the influence of large firms on
small firm behaviour should be fully recognised;
especially, for instance, any possible displacement
effects among large firms which may result from
such a shift. There is a danger that by viewing the
small firm sector in comparative isolation, sub-
optimal economic and political decisions may be
reached. On the other hand the great majority of
both direct and indirect aid t^ business and
industry in practical terms has always been taken
up by large firms. They have the infrastructure in
place which enables them to benefit most from the
wide range of governmental support and incentive
schemes which are available, whether for capital
equipment, training, or research and development.
Given the existing high ratio of actual total state
support for large firms compared to that for small
firms, the effect on large firms of a modest funding
shift would be insignificant, but in real terms could
markedly improve small firm performance.

If those small firms which are dependent on
large finps, and whose behaviour can yield posi-
tive or neutral effects upon large firms could be
targeted for preferential development, then both
large and small could benefit. What should obvi-
ously be avoided, is any shifting of resources
which would have a negative net economic and
employment effect. It may be that certain technol-
ogies and efficiencies can be best developed within
small firms, while others can be best developed in
large firms. Any re-direction of regulatory support
and funds which will enable these different sizes
of firms to play such natural roles, could be
beneficial all roimd. However for this to happen,
the whole nature and structure of current state
support in all of its forms would need to undergo
significant evaluation to enable a more careful
pin-pointing of areas for support to take place.

c. It was empirically found that over the 1987—
1989 period the distribution of employment by
firm size remained surprisingly constant. This
occurred even though the vast majority of net new
jobs were created by small (1 to 9 employee) firms
over this period. A major implication of this
finding is tiiat in times of high net job creation,
factors are at work in the economy to keep the
population distribution of firms more or less
stable.

d. This finding supports a 'physical' type of
explanation of the behaviour of firms. It can be
hypothesised that if the nimiber and concenfration
of firm in a size group should increase over a
period, then, in general, the concentration of firms
in this grouping would be expected to fall in the
subsequent period. The unusual job creation
behaviour of the 20 to 49 size cohort which has
been observed over the 1982—1989 period, can
now been explained on the basis of this hypothesis.
The assumption of a general tendency towards
distribution stability may be useful in the predic-
tion of any particular cohort's survival and job
creation performance in future time periods.

e. Stability will not of course necessarily be the
case for all time periods. In particular, in times
of recession, or where significant economic or
cultural shock has had a crippling influence upon
large firm employment levels, stability would not
be expected. In these cases an increase of employ-
ment share held by small firms can come about
through large and mediiun firm contraction.

f. In recession small firms in aggregate in spite of
their individual volatility, are the most resilient. In
prosperous times they do not increase their
proportion of employment share, while in times of
recession they do. Our results, when examined
together with the historical VAT statistics, imply
that large firms do of course have a significant
bearing upon aggregate employment trends. On
the other hand, small firms inherently have more
potential to create jobs than large firms. A shift of
support from large firms to small firms may
enhance and better realise such potential.
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