Firm Size and the Division of Labor *

In 1951 George Stigler wrote in his deservedly famous article:*

“Broadly viewed, Smith’s theorem suggests that vertical disintegration is
the typical development in growing industries, vertical integration in declining
industries. The significance of the theorem can therefore be tested by an appeal
to the facts of vertical integration™.

Looking at the evidence of the period from the end of the sixties to
the present day, it seems that events have developed quite differently
from the way predicted by Adam Smith as long ago as 1776 in The Wealth
of Nations and by Stigler many years later,

The recent publication of Ttaly’s 1981 Industrial Census has
highlighted a phenomenon of which there had already been some signs
for a number of years — the fact that manufacturing firms in every sector
are reducing their size, This phenomenon has been noted and amply
documented by, among others, G. Zanetti2 and it is therefore unnecessa-
ty here to do more than present a self explanatory table which gives the
most important details (Table 1).

* T wish to thank numerous friends and colleagues for the time they gave to reading and
discussing this article. In particular, I am grateful to A, Brero for his help on several empirical points
and to F. Momigliano, M. Salvati, P. Sylos Labini and 3, Mariotti, who gave me the idea for a radical
change to the approach adopted in an early version of this paper. Naturally, | remain entirely
responsible for the content. The paper was prepared in connection with a research project that is
under way in Turin with the support of the Ministry of Education (contribution in the academic year
1981-82, 40%).

1 . STIGLER, “The Division of Labour is Limited by the Extent of the Matket”, Journa/ of
Political Economy, LIX, June 1951, pp. 185-193. The title of the article is also the title of chapter 3,
Book 1 of The Weaith of Nations.

2 Cf, G. ZANETTI, “Struttura industriale ed efficienza del sistema economico italiano: linee
evolutive ¢ aspetti programmatici’, Economia ltaliana, No, 2, 1983,
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The reduction in the average size of firms is not limited to Italy.?

; For the sake of comparison, Table 2 shows the average size of
i1 383 2 HE 2 = 3 % T 3 establishments in some important manufacturing industries in the
. H 3| == T= U.S.A. between 1967 and 1977. Data are given for the older industriali-
sed states of the north-cast and north-center (New York, Pennsylvania,
N Massachusetts and Michigan), certain southern and south-western
| N7 Hl a2 nn e g 1 | states (Alabama, Georgia and Texas), where industry has been booming
) - for at least the last ten years, and California. For each sector the average
3 © o o size in 1967 has been put at 100 and the corresponding index calculated
EE = 3 for 1977. Even in the United States, there has been a noticeable
il 2 8 RoB & reduction in the size of establishments in every sector except chemicals.
g s < In other countries of the Furopean Community (West Germany,
g EE R g R 2 the United Kingdom and Denmark, though possibly not Francej the
é o E - same tendency has been observed in sample data for the years 1975 to
= E EF O S 1978.* A period of three years is obviously too short to draw valid
% g % 3 g8 " g g conclusions about a long-run trend, but more recent census data are not
oL =0 . yet available to confirm this evidence.?
a5 & & B R The reduction in the average size of firms may occur for one of two
G- g% 948 g= |= reasons: a) the appearance of a large number of small new firms, and b)
g R |59 h g % the reduction in the average number of employees in existing firms of all
o § sizes. ' .
%5 féf B8 9 %)2 é S BRRERRS In the case of Ttaly, the census data indicate that both factors have
5T | 2 - g% |= contributed. Similar conclusions have been drawn for the other Euro-
Al A pean countries.® (Unfortunately the US Census data made available to
S E 11 . o . |E 53 |5 . - o o o e the author did not allow the observation of changes within size*groups.)
HE E =T I §- I Undoubtedly, we are dealing with a very widespread flevelop‘m_cnt,‘
o ; 2T affecting the industrial structure of almost all the western industrialised
2 iz 2 % g N countries and reversing the tendency which, although affecting coun-
g E.E 588 |8 & Sla g e s og o tries in different ways, was observable everywhere until the end of the
< 2 § < 2 - - y sixties. It is not surprising that after a decade of prolonged stagnation of
3 & the world economy there should have been a reduction in employment
2883 |; E in manufacturing industry. One would not, however, necessarily
= E 23 ¥R YR IR | -
;‘é — =
:‘f g * The 1981 Industrial Census provides data on;fﬁi_nf:lividual ::T'Stabﬁsﬁamems and not on féLrThs.
henomenon i 981 for cmple e yerage mamherof sl mpets e 106 ey
R = I S % “ For ohservations on the period 1975-78 see T), BAROIN and P. FRACHEBOUD, La contribution
. = g H 7 E " des PME a Vemplot en Europe, Centre de Recherche Travail et Société, Université des Paris IX
v I S 2 & % B g 8 5 E | Dauphine, 1982 . ' T .
& o & 4 & E 5 ¥ 32 3 ﬁ) E B © _Measuring the size of a fitn in terms of the number of employees is obviously not ideal, but
§ s & 5 I i thel:eels no convenient alternative when dealing with intemnational comparisons,
3 3 Cf. D. BAROIN and P, FRACHEBOUD, op. ¢, 1982,
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expect the average size of firms to have fallen — it would seem more
likely that the recession would have hit the smaller marginal firms first,
eliminating them from the market and leaving the larger firms untouch-
ed. As this has not occurred, we must look for an alternative and more
general explanation.

The attempt to find an acceptable general explanation is not
without pitfalls, National differences must be kept in the background,
together with any interpretations based on institutional aspects. None-
theless, the scale of the phenomenon justifies the effort.

The line of argument I intend to follow here is simple enough. My
hypothesis is that the observed reduction in the average size of firms is
caused by two concurrent factors:

(1) the increased rigidity of the overall cost structure of business
firms (for which labor rigidity is an important, but not the only
explanation); :

(2) the increased uncertainty in both factor and product mar-
kets, which makes more flexible organisational structures desirable.

Until the beginning of the seventies world demand was growing at
a steady rate. When the first oil-crisis occurred and the price of raw
materials rose, conditions began to change very rapidly. Firms were
faced with a situation in which markets were no longer expanding as
fast as before and were sometimes actually shrinking. It therefore
becane necessary to find new strategies in order to keep market share in
the increasingly aggressive climate, characterised by far greater uncer-
tainty in both product and factor markets, The general climate also
deteriorated rapidly in the labour market. The attempts to reduce job
losses were often in vain, the unions became increasingly bitter and
union-management relations became more rigid in virtually all the
western industrialised countries,

Labour, traditionally a “variable factor”, has become gradually less
“variable”.” If we represent this graphically, at each level of production
the short-run average cost curve takes on a more pronounced asymme-
tric U-shape. Due to the increasing “fixity” of labor costs, the slope of

7 See also W.QT's remarkable anticipation of this change in his *“Labor as a Quasi-Rigid
Factor”, Journal of Political Econory, 1961,
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the curve to the left of the optimum production level becomes steeper
than to the right, where in fact it may actually stay unchanged, as with
flexible labour (Figure 1).
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The consequence is fairly obvious. With flexible labor, Jet SACE
and SAC; be two short-run AC curves tangent to LAC at q; and q,.

Suppose there are technological indivisibilities such that there is no
other SACT between SACY and SACS. If the firm wants o produce g, it
will operate on SAC] as SAC; {q) < SAC! (q). With semi-rigid labor the
relevant curves become SACY and SACS. If desired output stays at g, the
firm will now reduce capacity and operate on the right-hand side of
SACH since SACY (q) < SACE (g).

The reduction in capacity is therefore a direct consequence of the
downward rigidity of labor costs. The increased rigidity of labor,
however, has not occurred alone. Uncertainty has increased in both
product and factor markets, making it more difficult for firms to plan in
the short-term. Frequent adjustments have become more and more
necessary and this too requires a high degree of flexibility.

In a world of monopolistic competition and open economies, like
the one we live in, the room for manoeuver on price available to cach
firm is limited and usually linked to the possibility of product diversifi-
cation. I shall therefore limit the analysis here to the question of quantity
adjustments.
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For both new and existing firms it has become increasingly
important to choose an organisational structure which will guarantee
ample margins of ex-post flexibility. I shall therefore concentrate on the
new forms of organisation which are emerging in answer to the need for

tlexibility.®

One interpretation of the reduction in the average size of esta-
blishments is the decentralisation of manufacturing industry — a
process which was much discussed in Italy in the seventies. The
underlying idea of many Ttalian studies was that the decentralization of
the manufacture of labor-intensive items not amenable to assembly-line
production, the move towards craft shops, small-scale manufacturing
units and the more extensive utilization of work-at-home were all ways
of recovering full labor flexibility in a decade characterized by a
progressive tightening of the labour market.

This idea can be set in the framework of the business firm put
forward by G. Stigler:

“it is better to view the firm as engaging in a series of distinct operations:
purchasing and storing materials; transforming materials into semi-finished
products and into finished products; storing and selling the outputs; extending
credit to buyers, etc. That is, we partition the firm not among the markets in
which it buys inputs but among the functions or processes which constitute the
scope of iis activity”,

Each function, which can be considered independently of all the
others, has an average cost function which varies according to the rate of
output.

Some functions will have a rising average cost curve, others a U
shaped curve, and others a falling curve. We reproduce here the
diagram proposed by Stigler to represent this situation. Y, Y, and Y,
are three “functions” of the firm needed to carry out the productive
process. The total average cost for the firm is therefore given by the
vertical sum of all the individual cost functions (Figure 2).

Why then does the firm not abandon fuction Y, which is subject to -
increasing returns, and allow another firm to specialise in its production

* Interestingly, when higher flexibility and frequent quantity adjustments become necessary,
even inventory management may fail to be an efficient buffer against market uncertainty if carrying
costs are rising rapidly.
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FIGURE 2
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to take full advantage of increasing returns and purchase it as a
semi-finished good at price P;?

As long as the firm produces less than g, there is a clear advantage
in doing this — measured by the lowering of the total cost curve AC
shown with the dotted line. Stigler maintained, however, that the
demand for function Y, may be too low to justify a new firm specialising
in its production. As he said “... the demand for market information
may be too small to support a trade journal”. If the industry expands,
however, the demand for Y, may become sufficient to justify the setting
up of a new specialised firm. This firm will initially enjoy a monopoly
situation but will be faced with an elastic demand and, in practice,
cannot make the firms which abandoned function Y, pay more for the
product than the average cost which they would incur if they carried out
the production themselves.

One of the implications of this model is that the phenomenon of
vertical disintegration, and therefore greater division of labor, is a
characteristic of expanding firms. Function Y, will be abandoned by
single firms only when there is sufficient demand for Y, in the whole
industry to justify specialised production. For the same and opposite
reason one would expect a tendency towards vertical integration in
declining industries. :

The connection between the level of vertical integration and the size
of the firm is straightforward. Other conditions being equal, the decision
to transfer any of the firm’s functions to a specialised outside firm must
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result in a reduction in the work-force of the original firm — the more
labor intensive the function transferred, the greater the loss of jobs.

Today, Stigler’s theory of vertical integration may find support in
the micro-electronics industry, but it seems at odds with shrinking firm
size in almost every other sector of manufacturing industry, In particu-
lar, it seems to be in conflict with the hypotheses put forward here to
explain the reduction in average firm size.

That the division of labor has historically occurred when markets
were growing is an unequivocable fact, and up to this point there can be
no arguing with Stiglet’s interpretation. The conflict arises when we
observe that in conditions of: (i) markets shrinking after a long period of
expansion; (ii) increasing uncertainty, and therefore unpredictability of
the outcome of decisions, resorting to vertical disintegration helps to
reintroduce margins of flexibility within the firm.

Many technological advances in the last twenty years have had the
effect of making an increasing number of functions of the firm more and
more specialised. Take, for example, most “‘business services”, such as
publicity and design, legal and fiscal services, software preparation,
market research and auditing, or even the manufacturing of certain
parts and components and maintenance operations, When these
functions are labor intensive and require increasingly specialised skills
and equipment, they are frequently characterized by high fixed or
semi-fixed costs. In some cases the “fixity” depends on the fact that a
function must be carried out by a group of specialists who cannot be
employed in other functions, in others these costs depend on the need
for equipment which can only be used for the specific function for
which it was designed.

Some of these functions can be separated from the main productive
process without affecting its efficiency. The degree of integration
achieved by firms, at least until the mid-sixties, suggests that the level of
activity of such functions, integrated over the years, should have
approximately reached the MES (minimum efficient size). When output
is lower than g*, the average cost of the function will rise rapidly for the
tirm as it would for any activity involving a fixed cost (Figure 3).

It then follows that in periods of slow growth and uncertainty of
demand, i.e. when demand falls short of q¥, firms are exposed to the
risk of finding their fixed, specialised structures severely underutilised.

|
2
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In these circumstances the incentive to resolve the “make or buy”
option by delegating the supply of business services or intermediate
goods to outside firms is strong. From the point of view of the cost
functions this means moving from a “MAKE” to a “BUY” type
configuration (Figure 4). For values of g < g* the average cost
associated with the BUY option rises less rapidly than with the MAKE

option.
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In conclusion, the conditions which prompted large-scale vertical
integration in the past may have become less relevant today. The
slowing of the growth rate in world markets and the resulting general
climate of uncertainty require a greater capacity for rapid upward and
downward adjustments.

The greater specialisation needed to carry out certain activities has
increased their “fixity” and introduced new elements of rigidity in the
cost structure. The trade-off between the advantages offered by vertical
integration and those of vertical disintegration have probably moved in
favour of the latter. Furthermore, in periods of prolonged stagnation,
both the product market and the labor market tend to become “buyers’
markets”. Competition among producers to maintain their market share
in the face of continuous attack from potential competitors is an
additional element which may favour vertical disintegration in
industry.®

Vertical disintegration can also be interpreted in another way.
While Stigler emphasizes the coexistence of a number of relatively
independent functions within the firm and bases his model of vertical
disintegration on precisely this assumption of independence, many
advocates of vertical integration place the emphasis on the interdepen-
dence of other functions which require similar skills, on the technologi-
cal characteristics of certain processes which permit joint production
and hence on the possibility of reducing risks and costs by internalizing
these functions through vertical integration. Here too there may be
incentives for vertical disintegration. A typical example is provided by
the costs of control and coordination. Let us take personnel manage-
ment which involves negotiations over pay, job organization, job
evaluation, internal mobility and so on. In a company with # groups of
workers, each group being homogeneous in terms of job assignment,
qualifications, skills and pay levels, but markedly differentiated from the
other groups, every decision on personnel must be negotiated with all

* A number of obscrvations made by B, BLUESTONE and B, HARRSGN in Capital and
Commnnities: Causes and Consequences of Private Disinvestment {1980) are particularly interesting
in this respect. All the firms in this period followed the strategy of diversifying purchases by
splitting orders between a number of suppliets. Many of the company owners interviewed justified
the search for “parallel suppliers” on the grounds given above,

G o e
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the groups in the firm and, before reaching agreement, all groups will
tend to consult with each other in order to create common platforms.
This means that the cost of each decision depends roughly on the total
number of interrelations between the # groups. This number is equal to:

(1) + (2) + (3) +e () =271

Supposing that cach interrelation has the same average cost K
(which could be given by the number of hours needed for inter-group
and intra-group consultation) the total cost of each personnel decision is
equal to K (27 — 1), and increases exponentially with 7.

Coordination costs (of which personnel management constitutes
one important aspect) will therefore increase more than proportionally
with the number of groups to be coordinated. Reduction of coordina-
tion costs can be achieved by containing K but it will prove more
effective to reduce the number of groups. Vertical disintegration is
undoubtedly one way to achieve this end. :

It could be argued that control and coordination will be costlier in
a highly vertically disintegrated organisation which buys in from outside
a large number of services and semi-finished goods. However the
coordination required in these cases consists of the rapid transmission
and processing of data and information, the costs of which have been
drastically reduced by the advent of information technology.

I have discussed some of the effects of the changing business
environment on the organisational structure of firms. I should now like
to look briefly at the effects of this change on market strategies. In
Europe two interesting developments have occurred in this respect:

@) in the field of consumer goods (which require complex sales
organisations and vast publicity campaigns) there is a growing number
of large firms who use their sales organisation to commercialize a wide
range of products bought externally but retailed under their own
brandname alongside a line of lead products produced inside the firm;

b) a parallel development is the increasing number of smaller firms

producing exclusively or prevalently for other firms (in the same
country or abroad) which deal with the commercialisation of their
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products thereby reducing to a minimum the sales organisation needed
by the smaller firm.

Both phenomena are occurring on a vast scale and affect almost all
traditional consumer sectors, certain houschold goods (electrical ap-
pliances, furniture), consumer electronics with intermediate technologi-
cal content (radio, television, tape-recorders, calculators, watches,
electronic games) and even traditional mechanical sectors (tools, bi-
cycles etc.). In these sectors international competition is fierce and plays
almost exclusively on price. Production technologies are well establish-
ed and there is little difference in unit output costs, especially where the
make or buy option can be easily exercised by producers. Consequently,
profit margins are gained or lost in function of efficiency and the
capacity to penetrate the commercial network. Even a commercial
organisation may be viewed as a service structure for the firm, requiring
a fixed (or almost fixed) investment and exhibiting decreasing average
costs. Hence, a firm which does not have its own brand-name to protect
or image to promote may find it profitable to place the commercialisa-
tion of its products in the hands of another specialised firm.

These tendencies are not common to all productive sectors .

however, The situation is rather different among manufacturers of
machine tools, heavy equipment and instruments involving high or
intermediate technology. Here competitiveness in world markets de-
pends more on non-price competition than on price. Commercialisation
and distribution are often entrusted to intermediate specialists (i.e.
dealers or representatives) rather than to a larger internal sales de-
partment. Market structures are typified by highly differentiated oligo-
polies in which each producer enjoys a quasi-rent derived from the
know-how accumulated over years of experience and learning by doing.
Each product occupies a niche in the market and is relatively protected
from potential entrants as long as the innovating capacity of the firm
allows it to maintain a quality advantage over its potential competitors,
Firms operating in this sector are not usually very large. The heaviest
fixed costs are not incurred in their sales organisation (generally
reduced to a minimum) but in Research and Development, product
planning and prototype development.

The notion of a multi-purpose as opposed to a uni-purpose fixed
structure, recently developed by W. Baumol and associates, is relevant
to our discussion here®, A multi-purpose “fixity”, typified by a sales
organization for consumer goods, generates “‘economies of scope” for

1 W.J. BaumoL, J. Panzar and RD. WiLLIG, The Theory of Contestable Markets and
Industry Structure, 1982. A fixed multipurpose structure, unlike a uni-purpose structure

. Fitm Size and the Division of Labor 379

the firm that owns it and the risk of its under-utilization in the face of
uncertainty is reasonably low, On the other hand a uni-purpose “fixity”
— say a group of machine tools aimed at performing a set of very
specific operations and manned by a handful of highly skilled specialists
— cannot be utilized other than for the special task for which it has
been designed and installed. It follows that a multi-purpose sales
organization will seldom be decentralized outside the firm, while a
uni-purpose tooling unit is a better candidate for transfer to an
independent specialized business that will supply its services on request.

ot oL oL
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We should ask ourselves at this point if there are models in
the literature capable of explaining the recent observed changes in
firm size. Many such models have, in fact, been developed.!' The
principal conclusion reached by most of them is that an increase in un-
certainty will produce a drop in optimal capacity when firms are risk
averse. This result holds if the average cost function is flat. A for-
tiori, it must hold if the average cost is asymmetrically U-shaped with
d SAC d SAC

dq |g dq iq
encountered with downward rigidity of labor costs.

As attractive as theoretical formulations of this sort may be, I do
not believe that they provide a good interpretation of the recent
developments in firm size. The basic problem is to explain not only why
the average size of firms is falling but also how. In other words, we must
discover what processes of internal reorganisation firms are adopting to
cope with the need for increased flexibility. The reduction in firm size,
measured in terms of the number of employees, is a reflection of this
need, but it is not in itself sufficient to explain the adaptation strategies
of business firms in the face of increasing uncertainty.

This is not surprising. Received theory assumes a world of high
information and low transaction costs, where all firms have access to the
same technologies and have the same capacity to bid for resources in

. as discussed above, this feature is often

generates economies of scope for the firm, This is why there are usually no advantages to be gained
from destructuring multi-purpose fixed structures, Uni-purpose structures, on the other hand, are
natural candidates for destructuring.

" For a good example see S.J. NICKELL, The Investment Decision of Firms, Cambridge
University Press (1978), pp. 73-78.
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competitive factor markets. In this hypothetical world, firms in a given
industry are all alike, attaining the same optimum size and exhibiting
similar organisational structures.'> Tn these conditions a reduction in
size of the firm would be an unambiguous sign reflecting a smaller
optimum size. In the real world, however, information is costly and
transaction costs are high, thus the reduction in firm size is an important -
signal but its full significance is not easy to identify.

Conclusion

It is curious to see that the study of industrial economics, which
developed as an independent discipline after the publication of the
pioneer work by P. Sylos Labini and J. Bain in the nineteen-fiftics on the
theory of oligopoly, has always tended to place emphasis on phenomena
connected with the growth of the firm, in particular of the large firm.
Economies of scale, minimum efficient size, concentration, mergers and
vertical integration are all recurrent themes of the theoretical and
empirical studies carried out in the name of industrial economics. We
are now approaching the end of a decade of stagnation, slower growth
and greater uncertainty, yet few traces of this fact are to be found in
micro-economic literature.

In this paper I have tried to draw attention to certain new and
significant processes which seem to characterize the industrial structure
of many western countries. The proposed interpretative framework is
tar from new. The question is whether, in view of recent experience,
Adam Smith’s old theorem should not be rephrased as: “the division of
labor has been limited by the extent of the market, but at times it may
also be enhanced”.

Torino

Brune CoNTING

'* The problem of the optimal size of the firm has recently been studied in a new way by WA,
BAUMOL and associates in the context of contestable matkets {see W.A, BAUMOL and D, FISCHER:
“*Cost-Minimising Number of Firms and Determination of Industry Structure”, Quarterly Jourial
of Economics, August 1978. Even in these contributions, however, there are no new proposals for
solving the problem of comparison between different organisational structures, even though there
are references to evaluation of different industrial structures in tesrms of social welfare.




