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Abstract 
Malmberg, B. 1990. The Effects of External Ownership - A Study of Linkages and 
Branch Plant Location. Geografiska Regionstudier, 24. 153 pp. Uppsala. ISBN 91-
506-0832-0. 

Distributor: Uppsala University, Department of Social and Economic Geography, 
Box 554, S-751 22 Uppsala, Sweden. 

In this study a theoretical approach to the analysis of branch plant location is developed 
and evaluated against data on Swedish multiplant firms and empirical evidence in the 
external control literature. 

The basic tenet of the analysis is that a spatial separation of ftrm activities implies an 
increase in the time-costs of coordination and control. The existence of these 
decentralization costs will, to a large extent, determine the location of activities in 
multi plant firms. Firstly, the establishment and survival of a branch plant will depend 
on the existence of a locational advantage vis-a-vis the headquarters. Secondly, there 
will be a differentiation between headquarter plants, characterized by activities with 
high decentralization costs, and branch plants, characterized by activities with low 
decentralization costs. 

The first proposition is supported by the distance-decay pattern found in branch plant 
location, the greater sensitivity of branch plants to place-bound location factors, the 
fmding that closure rates are higher for branch plants and by the positive effect of loca
tional advantages on branch plant survival. Furthermore, the concentration of salaried 
employees and R&D functions in headquarter plants, the homogenization of branch 
plant activities and the high incidence of small branch plants located close to the head
quarters may be interpreted as an adaptation to differences in decentralization costs. 

Finally, a theoretical model for the spatial distribution of industrial linkages is 
developed, and it is shown that branch plants, as parts of larger firms, may be expected 
to have less local linkages. This tendency is, however, difficult to demonstrate 
empirically because some branch plants are established to take advantage of local 
markets or input supplies. 
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Chapter 1 

Introduction 

In the last 20 years, the analysis of multiplant enterprises, and studies 
that focus on the characteristics of branch plants have been a major 
field in economic geography and regional research. A brief survey of 
the major journals yields a large number of articles addressing ques
tions concerning branch plants or multiplant enterprises. The attention 
given to the organizational form of economic activities is not hard to 
explain, as most studies are explicitly motivated by the growing impor
tance of multi-locational firms. 

Notwithstanding the important expansion of knowledge in this field, 
an evaluation of the multiplant enterprise/branch plant literature shows 
that a number of unresolved issues remain. In this study, I will try to 
identify some of these unresolved issues and propose a theoretical 
framework for the analysis of branch plant characteristics that offers a 
unified approach to many of the questions raised in the literature. 

Multiplant firms in the geographical literature 
Although most studies concerning multiplant firms have been published 
since 1970, the existence of such firms was acknowledged much 
earlier. 

As early as 1932, Schmidt observed that the working conditions of a 
branch plant are quite different from those of a firm's main plant. The 
settlements where branch plants are located are often characterized by 
lower costs of land, buildings, labour and, in many cases, by better 
access to markets and raw materials, but also, Schmidt states, by higher 
costs of capital, machinery and intermediary goods. He concludes that 
these conditions will stimulate a division of labour between branch 
plants and main plants where each plant will be assigned a production 
profile according to the advantages and disadvantages of the location. 
Examples of such divisions of labour are given, according to Schmidt, 
by firms such as Singer and International Harvesters that produce 
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valuable machine parts in their main plants whereas heavy parts are 
manufactured in branch plants located near markets.! 

Some 25 years later, McNee argued that: "Geographers should study 
the functional organization of industry in terms of its corporate units as 
well as in terms of aggregate industries" .2 He builds this argument on 
the observation that the institutional organization of space has been an 
important area of interest of geographers and on an assertion that the 
corporation is the most important industrial institution in non
totalitarian states. 

It was, however, not until around 1970 that the spatial behaviour of 
corporations became a popular object for geographical studies.3 This 
may be seen partly as a consequence of the increased interest in beha
vioural approaches in geographical research, partly as a reflection in 
regional research of a widespread concern for the social effects of an 
emerging globalized economy, dominated by giant corporations. 

The attempts made by geographers and others to analyse the spatial 
aspects of a corporate economy may be classified, according to their 
approach, as either functional or regional. The functional studies have 
as their object of study what McNee called the corporate region, that is 
the spatial structure of different firms. Those that have analysed the 
corporate economy with a regional approach have instead focused on 
the question of external control, and the effects of external control on 
regional development. 

The geography of a corporate economy- functional perspectives 
The studies of corporate behaviour in space which appeared during the 
1970s were heavily influenced by the works of such economists and 
managerial scientists as Chandler, Cyert, March, Marris, Penrose, 
Thompson and Simon, who had all been questioning the passive image 
of firm behaviour set out in the traditional, neoclassical theory of the 
firm.4 This attack on the neoclassical theory of the firm served as an 
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Schmidt, P. H. (1932) Einfiihrung in die allgemeine Geographie der Wirtschaft. 
Jena: Fischer Verlag. 
McNee, R. B. (1958) Functional geography of the frrm, with an illustrative case 
study from the petroleum industry. Economic Geography, 34, 321-337. 
Quotation from p. 321. 
About 90 % of the articles and books listed in Watts' bibliography of 
geographical literature on the spatial behaviour of large industrial enterprises were 
published from 1970 and onwards. See Watts, H. D. (1980) The Large 
Industrial Enterprise. London: Croom Helm. 
Chandler, A. D. (1966) Strategy and Structure: Chapters in the History of 
American Industrial Enterprise. New York: Doubleday. Cyert, R. M. &March, 
J. G. (1963) A Behavioural Theory of the Firm. Englewoods Cliffs: Prentice
Hall. March, J. G. & Simon, H. A. (1958) Organizations. New York: Wiley. 
Marris, R. (1966) The Economic Theory of Managerial Capitalism. Glencoe, 
NY: Free Press. Penrose, E. (1959) The Theory of the Growth of the Firm. 
New York: Wiley. Simon, H. A. (1960) The New Science of Management 
Decisions. New York: MacMillan. Thompson, J.D. (1969) Organizations in 



inspiration and guide-line for those geographers who, dissatisfied with 
neoclassical location theory, developed a behavioural approach to loca
tion theory. 

The behavioural school did not, however, develop a unitary concep
tual basis and perhaps this was due to the heterogeneity of the alter
natives to established economic theory that were presented in the 1960s 
and 1970s. Instead, a major part of the studies in the behavioural 
tradition concerning the spatial structure of corporations were 
essentially case studies. These studies show that the spatial development 
of those firms that had become large corporations exhibits many 
similarities, common traits that have been summarized in a number of 
descriptive models.s 

A more direct attempt to accommodate location theory to the 
existence of large corporations was made by those researchers who 
analysed the different locational forces affecting the administrative and 
operative units of firms. Such an analysis becomes important when the 
establishment of multiplant firms has made a spatial separation of 
administrative and operative functions possible. An early example is 
found in Tornqvist's work. 6 On the basis of extensive studies of contact 
patterns in Swedish enterprises, he concludes that top-level man
agement is very dependent on face-to-face contacts with the 
representatives of other firms and organizations. 

Strong forces will thus pull high administrative functions towards 
metropolitan locations where face-to-face contacts are easily estab
lished, whereas operative units are more likely to be located in 
peripheral areas where labour and land may be cheaper.? Similar 
arguments concerning the functional specialization within multiplant 
enterprises have, with variations, also been put forWard by Hymer, 
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Action. New York: McGraw-Hill. See also pp. 29-30 in Hay, D. A. & Morris, 
D.J. (1979) Industrial Economics. Oxford: Oxford University Press. 
McNee, R.B. (1974) A systems approach to understanding the geographic 
behaviour of organizations, especially large corporations. In F.E.I. Hamilton 
(Ed.), Spatial Perspectives on Industrial Organization and Decision-making 
(47-75). London: Wiley. Taylor M.J. (1975) Organizational growth, spatial 
interaction and location, Regional Studies, 9, 313-323. HAkanson, L. (1980) 
Multinationella foretag: FO U-verksamhet, teknikoverjoring och foretagstillviixt 
(Sind 1980:4). Stockholm: Statens Industriverk & Liber Forlag. Hfranson, L. 
(1979) Towards a theory of location and corporate growth. In F.E.I. Hamilton & 
G.J.R. Linge (Eds.), Spatial Analysis, Industry and the Industrial Environment 
-Progress in Research and Applications: Volume 1 -Industrial Systems 
(pp. 115-138). Chichester: Wiley. Watts (1980). 
Tomqvist, G. (1970) Contact Systems and Regional Development (Lund Studies 
in Geography Ser. B. No. 35). Lund: University of Lund, Department of 
Geography. 
The importance of face-to-face contacts for the choice of metropolitan locations 
had earlier been stressed by Hoover, E.M. & Vemon, R. (1959) Anatomy of a 
Metropolis (Anchor book edition 1962). New York: Doubleday. See e.g. chapter 
3 and4. 
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Westaway, Massey and others.s It is, however, important to remember 
that this tendency towards metropolitan location of headquarter 
functions is not strong enough to produce coinciding spatial structures 
of different large corporations. In a paper from 197 5, Pred shows that 
the location pattern of the headquarters of the largest industrial corpo
rations both in Europe and in the United States are clearly asym
metrical. Although a large proportion of the headquarters are located 
in the largest centre, a majority of the surveyed firms are head
quartered in other major centres. This means that the core of one 
corporate region will overlap with the periphery of another corporate 
region, and thus differences in the functional compositions of the diffe
rent units within a firm cannot solely be explained by reference to the 
characteristics of the location.9 

The argument put forward by Tornqvist and others concerning the 
location of different corporate functions may be seen as an application 
of the principles of classical location theory, with the important diffe
rence that contact linkages have been substituted for material linkages 
in the analysis. Therefore, this argument gives an essentially static 
picture of corporate locational policy. A more dynamic approach to 
corporate location was introduced when product cycle concepts, 
originally employed in order to explain certain patterns in international 
trade, were applied to the analysis of multiplant firms. On the basis of 
empirical findings in the United States, Dicken has proposed that in the 
early stages of a produet cycle, production will be located at or close to 
corporate headquarters, whereas later, the more standardized, routine 
operations, characterizing the mature stages of a product cycle, will be 
located to more distant branch plants.IO 

In the 1980s, the stagnation, decline, or failure of many large corpo
rations meant that the geography of the firm lost some of its earlier 
appeal. Instead, the focus of regional research has shifted to other 
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Hymer, S. (1972) The multinational corporation and the law of uneven 
development, in J.N. Bhagwati (Ed.) Economics and World Order (pp. 113-
140). London: MacMillan. Westaway, J. (1974a) Contact potential and the 
occupational structure of the British urban system 1961-1966: An empirical 
study. Regional Studies, 8, 57-73. Westaway, J. (1974b) The spatial hierarchy 
of business organizations and its implications for the British urban system. 
Regional Studies, 8, 145-155. Massey, D. (1976) In what sense a regional 
problem? Regional Studies, 13,233-243. 
Pred, A. (1975) Diffusion, organizational spatial structure and city-system 
development. Economic Geography, 71,252-268. 

lO Dicken, P. (1976) The multiplant business enterprise and geographical space: 
Some issues in the study of external control and regional development, Regional 
Studies, 10, 401-412. See also: Erickson, R. A. (1976) The filtering-down 
process: Industrial location in a non-metropolitan area. Professional Geo
grapher, 28, 254-260. Erickson, R. A. & Leinbach, T. R. (1979) Characteristics 
of branch plants attracted to non-metropolitan areas. In R.E. Lonsdale & H.L. 
Seyler (Eds.) Non-Metropolitan Industrialization (pp. 57-78). Washington D.C.: 
Winston. 
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areas, for example to the study of the spatial implications of techno
logical change and high technology development. In the meantime, 
however, developments within economic theory have made it easier to 
transcend traditional location theory in a way that will allow an 
analysis of modem business phenomena without relaxing the rigour 
that characterizes the classical contributions to location theory. Central 
to these developments of economic theory has been the analysis of 
multinational firms. 

In order to explain the expansion of multinational corporations, 
economists have been forced to reinitiate a discussion started in the 
1930s concerning the very existence of firms. To an economist, a firm 
may be defined as a unit within which non-market exchanges of goods 
and services take place. In order to explain the existence of firms it is 
thus necessary to state why transactions within the firm are substituted 
for market transactions, or, in other words, why some types of 
exchange are internalized within the firm. A rational explanation of the 
internalization of some transactions is that the cost (broadly defined) of 
an internal transaction is lower than the cost would be if the transaction 
was made in the market. It is therefore necessary to analyse the com
parative transaction costs of internal and external (market) exchange in 
order to explain the existence of firms. And it is in the analysis of 
transaction costs that economists have been forced to abandon the 
perfect knowledge assumption made in the traditional theory of the 
firm.ll 

Instead, the transaction cost approach establishes a link between 
uncertainty and costs. There are, for example, in the exchange of 
labour, a number of circumstances that may create uncertainty over the 
terms of exchange. For the buyer, it is difficult to know in advance the 
quality of the labour power he is buying. It may also, afterwards, be 
hard to measure the exact contribution of a labourer. For a firm hiring 
labour these uncertainties may become costly - either because wages 
are set too low to ensure a supply of qualified labour or because 
workers with low performance are paid high wages.12 

The establishment of a relation between uncertainty and costs 
explains why the transaction cost approach has been more accepted by 
economists than other attempts to discard the assumption of perfect 
knowledge in economic analysis. Economists are skilful in explaining 
behaviour with reference to relative costs or cost differentials, and the 
transaction cost approach, therefore, fits nicely into their analytical 
framework. The association between uncertainty and costs also permits 
the assumption of rational behaviour to be preserved while allowing 

11 Williamson, 0. E. (1975) Market and Hierarchies: Analysis and Anti-Trust 
Implications. New York: Free Press. 

12 Williamson (1975, chapter 4). 
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for uncertainty. This is important, since the assumption of rational 
behaviour is fundamental in economic theory. The transaction cost 
approach has been used in the economic theory of multinational firms 
in order to explain their existence, sector distribution and development 
pattems.13 The key question- why internal transactions between the 
units of multinational corporations have been substituted for market 
exchange - is answered with reference to the difficulties that are 
associated with market exchange of intangible assets like goodwill, 
product knowledge, or process know-how. A firm that wants to realize 
the value of such assets may be forced to establish its own foreign 
subsidiaries when direct export would be too expensive and the 
marketing of for example a product license could endanger the future 
market position of the firm.14 

The fact that the transaction cost approach has been successfully 
incorporated into economic theory indicates that this approach also will 
benefit location theory. Several geographers have, in different con
texts, applied this method and demonstrated its analytical power. 

For example, Clark uses an analysis of the employment relation, that 
is the social and economic relation established between an employer 
and his employee, to argue that the decentralization of manufacturing 
industry in the United States may partly be explained as the outcome of 
a strategy aimed at reducing conflicts between labour and capital in the 
production process. He discusses under what circumstances a firm will 
choose to internalize labour supply in order to reduce labour costs and 
when an externalized labour market is preferable. Because of difficul
ties in combining different labour market strategies in the same place a 
firm trying to restructure its labour relations may choose to do this 
through the establishment of a branch plant in a new, peripheral 
location.1s 

A more broadly designed attempt to use the transaction cost 
approach in the analysis of different spatial configurations of economic 
activities has been made by Scott. He argues, in a number of studies 
published from the beginning of the 1980s, that location analysis must 
be based on a thorough understanding of how linkage relations are 
established and maintained. 

A central thesis in these studies by Scott is that tendencies of firms to 
agglomerate in space are related to the type of labour process used by 
the firms and the nature of the linkages that are associated with this 
labour process. fu general, the spatially determined costs of large-scale, 
standardized linkages are significantly lower per volume and distance 

13 See e.g. Buckley, P. J. & Casson, M. (1985) The Economic Theory of the 
Multinational Enterprise. London: MacMillan. 

14 See chapter 3 below. 
15 Clark, G. L. (1981) The employment relation and spatial division of labour: A 

hypothesis. Annals of the Association of American Geographers, 71, 412-424. 
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unit than the corresponding costs of linkages that are small-scale, have 
variable physical characteristics, and/or are subject to such 
specifications that they cannot be effectuated without face-to-face 
contacts between buyer and seller. Firms with labour processes that 
presuppose linkages of the second type will thus show a stronger 
tendency to locate close to suppliers and markets.16 

In a paper from 1986, Scott combines the analytical tools he has 
developed for the analysis of linkage formation with the concepts of the 
transaction cost approach.17 This combination describes the problem of 
procunng inputs for a production process as a four-alternative 
decision: 

LOCATION 
OF SUPPLY 

Close 

Distant 

MODE OF TRANSACTION 

Internal External 

Vertical Local 
integration integration 

Branch Disinte-
plant gration 

To understand how firms choose between these alternatives is central 
for those who are studying questions of location and regional develop
ment, since it is through these decisions that the spatial division of 
labour is . ultimately determined. Scott has also shown that economists 
may run into problems if they try to explain patterns of internalization 
and externalization without taking into account the fact that the trans
action costs of these alternatives are not independent of the location of 
buyer and seller. 

The geography of a corporate economy- regional perspectives 
The study of corporate behaviour in space from a functional view
point has thus made considerable progress in the last 20 years, although 
many problems remain to be solved. Unfortunately, the alternative 
approach, using a regional perspective on the corporate economy, has 
produced very few conclusive results concerning the regional impact of 

16 Scott, A. J. (1983a) Location and linkage systems: A survey and re-assessment. 
Annals of Regional Science, 17, 1-39. Scott, A. J. (1983b) Industrial 
organization and the logic of intra-metropolitan location: 1. Theoretical 
considerations. Economic Geography, 59, 233-250. Scott, A. J. (1985) Location 
processes, urbanization, and territorial development: An exploratory essay. 
Environment and Planning A, 17, 479-501. Scott, A. J. (1986) Industrial 
organization and location: division of labour, the firm, and spatial process. 
Economic Geography, 62, 215-231. 

17 Scott (1986). 
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large corporations, despite the considerable efforts that have been 
devoted to the problem. From a regional perspective, the growing 
importance of large, multi-locational corporations may be observed as 
a relative decline in the number of locally controlled establishments. 
Throughout history, such transfers of control and ownership to non
locals or foreigners have repeatedly been identified as a major political 
and economic problem, inspiring national and regional, popular and 
elitist, movements against foreign or alien interests. During the 20th 
century foreign owned companies have been the primary target of 
many such movements, as 1938 in Mexico, 1951 in Iran, and 1960 in 
Cuba. 

Thus, external or foreign control has, in many circumstances, been 
defined as something inherently bad. However, such instances of 
opposition against foreign influence have often been separated by 
extended periods when foreigners are welcome and their contributions 
are held in high esteem. It is therefore not self-evident that an intro
duction of external ownership should be accompanied by uneasiness or 
opposition. 

The shifting attitudes in Western Europe towards the large invest
ments made there by U.S. corporations after the Second World War, 
may be seen as an example of how the views on foreign influence can 
change. These large investments were first appreciated as valuable 
support for the recovery of the European economy. During the 1960s, 
however, the situation changed drastically. An early sign of an increas
ing suspicion towards U.S. direct investments in Europe was the sharp 
reactions triggered in France when two U .S. subsidiaries in 1962 laid 
off large numbers of workers. The negative attitudes in popular 
opinion and in the press against letting U.S. interests into the food 
manufacturing sector, and against U .S. acquisitions in the French 
motor industry in 1963, confirmed that a shift in opinion was under 
way.ls 

When Jean-Jacques Servan-Schreiber published "Le Defi Americain" 
in 1967, such opinions were rapidly diffused to other European coun
tries. Servan-Schreiber's book was, in fact, not primarily intended to 
provoke emotions against those U.S. corporations that were penetrating 
Western Europe. On the contrary, Servan-Schreiber devotes a large 
part of his work to a description of what makes these firms superior to 
their European competitors. He urges the "Europeans" to emulate the 
U.S. firms in order to secure an independent future for "Europe". 

However, the use of martial metaphors, for example headings such 
as "The Assault on Europe", "America's Arsenal", and "Counter-

18 Graham, N.A. (1982) Developed countries and multinational corporations: 
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attack", to strengthen the effect of his argument, invites anti-American 
feelings.19 It is thus not surprising that the book had a great impact2o, 
given that it was published at a time when the United States was both 
escalating the bombing of North Vietnam and sending in increasing 
numbers of soldiers to South Vietnam. 

As the anti-war movement gained momentum in Europe, the 
U.S. corporations could not avoid being affected by, and associated 
with, the new image of the United States as an imperialistic super
power threatening world peace.21 In the United Kingdom, for example, 
trade union resistance against multinational corporations increased in 
the late 1960s, resulting in a re-evaluation by the Government of 
earlier policies towards foreign direct investments.22 The new image of 
the United States also affected the social sciences when the notion of an 
imperialistic, exploitative world system with multinational corporations 
as the key actors was substituted for the "Free world against commu
nism" world view of the cold war.23 

A survey of the studies, published from the early 1970s and on
wards, that analyse the regional effects of a dependency on externally 
controlled establishments shows that they were influenced to a great 
extent by these more radical trends in popular opinion and social 
science discourse. 

Godlund's survey from 1972 of the extent of external control in the 
manufacturing industry of Norrkoping in Sweden, provides an early 
example of a study that views diminishing local control as potentially 
harmful. Godlund, who refers to Servan-Schreiber in his introduction, 
shows that, as employment in the formerly dominating textile industry 
of Norrkoping fell sharply, the share of manufacturing employment 
accounted for by externally controlled establishments in the city rose, 
from 5 % in 1914 to 51 % in 1967. This development is then related 
to the low level of white-collar employment in the city and to defi
ciencies in the service sector. Godlund also formulates a hypothesis 
stating that plants located at larger physical and psychological distances 
from the central decision-making unit of the firm suffer an increased 
risk of movement, closure or lay-offs. This hypothesis is illustrated 

19 See e.g. the Swedish translation: Servan-Schreiber, J-J. (1968) Den amerikanska 
utmaningen. Stockholm: Bonniers. 

20 Graham (1982, p. 263). 
21 See p. 772 in International Relations (1945-c.1970), (1974). In The New 

Encyclopredia Britannica - Macropedia (vol. 9, pp. 751-778). Chicago: 
Encyclopredia Britannica. See also Block, E. (1976) Amerikabilden i svensk 
dagspress 1948-1968. Bibliotheca Historica Lundensis XLI. 

22 Graham (1982, p. 263). 
23 Note for example the difference in conceptions of economic development 

between Rostow and Frank. Rostow, W.W. (1960) The Stages of Economic 
Growth: A Non-Communist Manifesto. Cambridge: Cambridge University 
Press. Frank, A. G. (1967) Capitalism and Underdevelopment in Latin America. 
New York: Monthly Review Press. 
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with examples from Norrkoping industry. However, as it was 
published in Swedish, Godlund's study has gone practically unnoticed 
outside Sweden.24 

Instead, it is possible to designate Firn's 1975 paper "External 
control and regional development: the case of Scotland" as a possible 
original reference for the concept of external control.25 This, at least, 
is a paper which is very frequently referred to in later studies of 
external control, especially by those who have surveyed the extent of 
external ownership in different regions from 1975 and onwards.26 Firn 
reports findings from two surveys concerning the level of external 
control in the Scottish economy. 

In the first survey, a component of change analysis focusing on the 
Clydeside conurbation, he found that the level of external control in the 
manufacturing sector of west central Scotland was much higher than 
expected - 58% of manufacturing employment was in externally 
controlled enterprises in 1969. Furthermore, only 37 % of the 
employment created in new establishments was accounted for by local 
enterprises. 

These results motivated an extended study where the 3000 largest 
manufacturing enterprises in Scotland were surveyed. The study 
showed that the level of external control in Scotland was indeed very 
high. Only 41 % of Scottish manufacturing employment in 1973 was 
in establishments where the ultimate ownership was located in Scotland. 

It is interesting to note that only a minor part of Firn's paper is 
concerned with the question of why a large amount of external control 
might be a problem for a regional economy. The fact that it is a 
problem is implicit in most of the text, and although Firn tries to 
formulate "the problems of external control" in scientific terms, it 
seems fairly clear that external control was defined as a problem in 

24 Godlund, S. (1972) Naringsliv och styrcentra, produktutveckling och trygghet
Forandringar betraffande struktur, agande och sysselsattning inom industrin 
belysta med exempel fdn Norrkoping. In Expertgruppen fOr regional 
utredningsverksamhet (ERU), Regioner att leva i - Elva forskare om 
regionalpolitik och viilstand (pp. 85-118). Stockholm: Allmanna Forlaget 

25 Firn, J.R. (1975) External control and regional development: the case of 
Scotland. Environment and Planning A, 7, 393-414. 

26 Firn (1975) is e.g. referred to in: Dicken (1976). Smith, I.J. (1979) The effect of 
external takeovers on manufacturing employment change in the Northern region 
between 1963 and 1973. Regional Studies, 13, 421-437. Park, S.O. & Wheeler, 
J.O. (1984) The role of industrial organization in change in manufacturing in a 
peripheral region of the U.S. Tijdschrift voor Econ. en Soc. Geografie, 75, 22-
35. Todtling, F. (1984) Organizational characteristics of plants in core and 
peripheral regions of Austria. Regional Studies, 18, 397-412. O'hUallachain, B. 
(1985) The role of foreign direct investment in the development of regional 
industrial systems: Current knowledge and suggestions for a future American 
research agenda. Regional Studies, 20, 151-162. Cromley, R.G. & Leinbach, 
T.R. (1986) External control of non-metropolitan industry in Kentucky. 
Professional Geographer, 38, 332-342. 
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public debate before it was introduced into regional research. Thus, in 
a discussion about the processes behind growing external control, Firn 
states: 

The process [of growing external control] has not been an overnight one: 
the seeds of the current problem - if problem it is - go back a long time, 
and yet it is only within the past 5 years or so that high levels of external 
control in Scottish manufacturing have evoked concern. Why?27 

The hypotheses Firn presents of what constitutes the problems of 
external control are very cautiously formulated: 

When major decisions are made elsewhere . . . much of the drive, 
enthusiasm, and invention that lies at the heart of economic growth is 
removed, reduced, or at best suppressed.28 

It is also probable that a region dominated by branch plants is unlikely to 
have a large research and development component. 29 [italics added] 

There seems to be a mismatch in terms of the male-female ratio between 
jobs that have been lost to the region, and those that have replaced them in 
new enterprises. The nature of new jobs provided by external plants has 
been principally oriented towards female, semi-skilled assembly opera
tions in, for example, electronics plants, whereas the jobs lost have been 
mainly of male, highly paid, skilled craftsmen. Therefore there seems to 
have been a net wage reduction per new job provided, as well as an 
element of deskilling, although this assertion remains to be proved)O 
[italics added] 

The lengthy citations above can be justified as they are extracted from 
an early exposition of conceptions of branch plant characteristics that 
have, since then, been reproduced in various studies. If Firn's contri
bution is compared with Godlund's study, some similarities may be 
noted. Their regions of study have both experienced a pronounced 
decline in their traditional manufacturing industries. The establishment 
of a large, externally owned sector, controlling over 50% of manu
facturing employment in each region, may, therefore, be viewed, not 
as a reflection of locational advantages, but as a sign of economic 
weakness. Firn, in particular, emphasizes the loss of entrepreneurship 
associated with increased external control. It thus seems as if the 
conception of external control as a regional problem is related to the 
deteriorating position of a local capitalist class. 

Such an association between a disappearing or weakened regional 
capitalist class and the perception of external control as a problem is 
also discernible in other regions, like the Northern and North West 

27 Fim (1975, p. 409). 
28 Firn (1975, p. 410). 
29 ibid. 
30 ibid. 
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regions of England, where other studies of the extent of external 
control have been conducted.31 

The possible negative effects of a branch plant dominated economy 
have also attracted attention from those engaged in evaluating regional 
policy. In an early contribution to the study of branch plant charac
teristics, Townroe sought "to examine some of the fears of the 
reception areas of mobile industry at becoming a 'branch plant 
economy'. "32 The concern that has arisen in these regions is, according 
to Townroe, a consequence of the dominance of branch plants in the 
movement of industry stimulated by regional policy and "this unease 
has been directed at four supposed attributes of branch plant 
movements" in comparison with the transfer of entire firms:33 

• Branch plants will not bring managerial decision-making to the 
area. This "may introduce or perpetuate a socio-economic im
balance" and also impede "future self-generating and self
sustaining growth from within the area. "34 

• "Branch plants ... are more likely to be female-employing estab
lishments than are transfers". This is seen, probably from a male 
perspective, as a problem, because it may lead to "strains in family 
relationships", and because female employment often generates 
lower income.35 

• "That branch plants are easier, managerially, to establish than 
transferred operations; but this ease means that branch plants are 
also more likely to be closed and withdrawn in time of trouble and 
recession. "36 

• " ... the branch plant will be less likely than a transfer to try to 
purchase and sell locally in the new area"37 

Townroe collects evidence from different sources in order to evaluate 
the motivations of these concerns, and although the evidence does not 
allow any definite conclusion, he finds that "the case for discriminating 
between branches and transfers in investment assistance or with opera
ting subsidies is weak".38 

Townroe's paper provides a very clear example of how the questions 
concerning the regional impact of externally controlled establishments 

31 See Smith (1979), and Dicken, P. & Lloyd, P. E. (1978) Inner metropolitan 
industrial change, enterprise structures and policy issues: Case studies of 
Manchester and Merseyside. Regional Studies,12, 181-197. 

32 Townroe, P. M. (1975) Branch plants and regional development. Town Planning 
Review, 46, 47-62. Quotation from p. 59. 

33 Townroe (1975, p. 47). 
34 ibid. 
35 Townroe (1975, p. 48). 
36 ibid. 
37 ibid. 
38 Townroe (1975, p. 60). 
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were introduced into the scientific discourse from the outside. He 
explicitly states that the propositions about branch plant characteristics 
that he tries to test empirically have their origin in areas receiving 
branch plants. In Firn's paper, this is less clear. Fim, and also 
Godlund, are, instead, trying to formulate these hypotheses in a way 
that makes them compatible with established knowledge, and their 
cautious formulations may be seen as an expression of the difficulties in 
reaching such a compatibility. 

A more critical position is taken by Dicken, who, in a 1976 paper, 
examines these hypotheses concerning the effects of external control. 
His argument against the "general hypothesized view of the effect of 
external control" is based on both the limited empirical evidence that 
has been presented and on a critique of the concept of external control. 
According to Dicken, the external control concept is of doubtful value 
because of the difficulties inherent in giving it an unambiguous defini
tion. "What is meant by 'external'?" Dicken asks. Is it that control is 
located in another city, region or country? He goes on to discuss the 
definition and identification of control and points to three types of 
problems: Firstly, how to determine, in terms of ownership or other 
relations, when a firm is under the control of other actors; secondly, 
the need to distinguish between potential and actual control; and 
thirdly, the large variation between firms in how control is exercised. 

In combination, these difficulties lead Dicken to consider instead the 
spatial effects of different types of business organization, and he 
concludes: " .. .identification of control per se is but the very first step; 
on its own it tells us little about the existing and potential impact of 
multiplant enterprises on local communities or larger regions".39 

It is, perhaps, not surprising that a stricter examination of the con
cept of external control by a economic geographer trained in location 
theory leads to a near abandoning of the concept. This demonstrates 
that the hypotheses of the effects of external control indeed have very 
little support in traditional location theory. The fundamental assump
tion of traditional theory is that location behaviour should be under
stood as the outcome of rational decisions. Even if this assumption was 
criticized and partly modified by the behavioural approach to location 
theory, it has never been replaced by an alternative assumption. Thus, 
when Dicken examines the concept of external control, he finds nothing 
in external or in control that in itself influences rationallocational be
haviour. 

Despite this inability to find a firm theoretical base for hypotheses 
about the effects of external control, research taking these propositions 
as its starting point has continued, and interest in the field has spread to 
Ireland, Austria, West Germany, Finland, Israel, France and the United 

39 Dicken (1976, p. 410). 
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States.4o A number of studies have concentrated on the supposed effects 
of ownership on the spatial pattern of linkage relations.41 Some have 
examined whether branch plants have higher closure rates than other 
establishments.42 Others have investigated the functional differentiation 
between locally and externally controlled plants.43 The accumulation of 
empirical results has, however, not produced any consensus, and ten 
years after Dicken's paper was published, his call for more substantive 
empirical research was repeated by J ackson. 44 

Purpose and outline of the present study 
In this study, I will argue that many of the difficulties encountered in 
studies of external control may be resolved if the empirical studies are 
based on a more rigorously formulated theory of location in multiplant 
firms. I will build upon an analysis of the costs involved in a decentral
ization of interrelated activities and how these problems will affect 
location decisions, in order to show that, if multiplant firms are 
rational and make decisions according to a principle of profit maxi
mization, there will be both discrimination against branch plants and a 
differentiation of branch plants from headquarter plants. 

Branch plants will be discriminated against, because an activity will 
be located to a branch plant only if this location offers lower costs or 
better marketing possibilities than the headquarter location. Branch 
plants will be differentiated from headquarter plants, because the 
activities that are located to branch plants will be characterized by 

40 O'Farrell, P. N. (1976) An analysis of industrial closures: Irish experience 1960-
1973. Regional Studies, 10, 433-448. Todtling (1984). Virkkala, S. (1984) 
FlerkommunfOretag och centrum-periferi i Finland [Multi-municipality firms 
and center-periphery in Finland]. Nordisk Samhiillsgeografisk Tidskrift, 1, 15-17. 
Razin, E. & Shachar, A. (1987) Ownership of industry and plant stability in 
Israel's development towns. Urban Studies, 24, 296-311. Donnelier, J.C., 
Lopez, A. & Lang, G. (1987, September) Functions of industrial head-offices 
and dependency between regions in France. Paper presented at the 5th European 
colloquium of quantitative and theoretical geography, Bardonecchia, Italy. 

41 Britton, J. N. H. (1976) The influence of corporate organization and ownership 
on the linkages of industrial plants: A Canadian enquiry, Economic Geography, 
52, 311-324. Klimasewski, T. (1978) Corporate dominance of manufacturing in 
Appalachia. The Geographical Review, 68,94-102. Marshal!, J.N. (1979) 
Ownership, organization and industrial linkage: A case study in the Northern 
region of England. Regional Studies, 13, 531-557. McDermott, P. J. (1976) 
Ownership, organization and regional dependence in the Scottish electronics 
industry. Regional Studies, 10, 319-335. Razin, E. (1987) Ownership structure 
and linkage patterns of industry in Israel's development towns. Regional Studies, 
22, 19-31. See chapter 7 for additional references. 

42 See chapter 4 for references. 
43 See chapter 6 for references. 
44 Jackson, R.W. (1986) Measuring the impact of external economic 

ownership. Geographical Analysis, 18, 313-323. 
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lower decentralization costs than the activities that are located to the 
headquarter. The argument is structured in the following way: 

In chapter 2, I present some background data concerning multiplant 
firms and external control in Swedish industry. 

Chapter 3 contains an analysis of the factors that explain the ex
istence of multiplant firms. This analysis is based on the transaction 
cost approach. 

In chapter 4 and chapter 5, I present both a theoretical and an empir
ical analysis of branch plant discrimination. The empirical analysis is 
based both on evidence of branch plant closure rates available in the 
literature, and on data concerning branch plants in the Swedish manu
facturing sector. 

In chapter 6, I continue the theoretical analysis of location in multi
plant firms. Here, a formal demonstration of the need for a functional 
differentiation between headquarter and branch plants serves as a back
ground for a discussion of the empirical evidence of such differen
tiation. 

In chapter 7, I address the questions if and why linkage patterns are 
influenced by plant status. Due to the weak theoretical base of most 
linkage studies, a considerable part of this chapter contains the 
presentation of a model for linkage formation that permits the question 
of ownership influence on linkage patterns to be addressed. 

A summary of the argument is provided in chapter 8. 
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Chapter 2 

Multiplant Firms in the 
Swedish Manufacturing and 
Mining Industries - A Survey 

In Sweden, as in other countries, the concentration of ownership of 
industry to a few powerful ownership groups and the increasing 
importance of the largest manufacturing companies has been subject to 
considerable debate. As a reflection of the concentrated ownership 
pattern, there has been a corresponding spatial concentration of power. 
This spatial aspect of corporate growth has also attracted some 
attention, but there has been no complete survey of the geography of 
ownership concentration.45 

Since the beginning of the 1970s, a more visible expression of the 
spatial extension of firm activities - the international expansion of 
Swedish corporations - 'has come into focus. The largest Swedish 
companies have increasingly located their investments to other coun
tries, and a number of studies have been investigating the possible 
causes and consequences of this development.46 Most companies opera
ting plants outside Sweden also have their operations within Sweden 
divided between multiple plants located to different parts of the coun
try. However, the share of production and employment accounted for 
by such national multiplant enterprises has not been analysed. 

In this chapter, the results of a survey of the multiplant firms in the 
Swedish manufacturing and mining industries will be reported. The 
purpose is both to demonstrate the importance of multiplant production 

45 See however Nordstrom, L. (1974) Mellanregionala beroenden - maktens 
regionala koncentration. In Statens offentliga utredningar, Produktionskostnader 
och regionala produktionssystem (SOU 1974:3, pp. 345-369). Stockholm: 
Allmruma Forlaget. A study of multiplant firms in Sweden is also reported in 
Butzin, B. (1986) Zentrum und Peripherie im Wandel- Erscheinungsformen 
und Determinanten der "Counterurbanization" in Nordeuropa und Kanada 
(Miinstersche geographische Arbeiten, Heft 23). Paderbom, BRD: Schoningh. 

46 See Swedenborg, B. (1979) The Multinational Operations of Swedish Firms. 
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and to provide a basis for the analysis of the effects of external control 
that follows in subsequent chapters. 

Multiplant firms - definitions and data47 

This survey of multiplant firms in the Swedish manufacturing and 
mining industries is based on primary data from Industrial Statistics of 
Statistics Sweden. The Swedish Industrial Statistics includes Major 
divisions 2, 3, and 4 of the International Standard Industrial 
Classification of all Economic activities (ISIC), (i.e. mining, manu
facturing, and production of electricity, gas, etc.). The statistical unit in 
Industrial Statistics is the establishment. For each establishment, infor
mation concerning employment, production and costs are gathered by 
means of an annual survey. It is also specified in which municipality48 

the establishment is located and which firm is responsible for the ope
rations at the establishment.49 

The excerpt from Industrial Statistics used in this and subsequent 
chapters includes, for each of the years 1965, 1970, 1975, 1980, and 
1982, all manufacturing and mining establishments in firms with at 
least two establishments in these sectors. For each establishment, there 
are data on the following variables: firm identity number, location 
(municipality), establishment identity number, industrial sector (4-digit 
level ISIC), number of male workers, number of female workers, 
number of male salaried employees, number of female salaried em
ployees, firm name, and, for 1975, 1980 and 1982, the registration 
municipality of the firm. 5o 

However, because of the establishment concept used by the Industrial 
Statistics, the multi-establishment criterion cannot be used as an unam
biguous definition of multiplant firms. In Industrial Statistics, an estab
lishment is not necessarily an assembly of spatially contiguous work
places. Similar operations located to different parts of a municipality 
may thus be reported as a single establishment if all operations belong 

47 The first two sections of this chapter are based on Malmberg, B. (1985) Rumsligt 
uppdelade foretag i svensk industri - en kartliiggning (Arbetsrapport inom 
Bergslagsprojektet). Uppsala: Uppsala universitet, Kulturgeografiska 
institutionen. 

48 The Swedish territory is since 1983 divided into 284 municipalities. See pp. 21 
and 267-268 in Lundmark, M. & Malmberg, A. (1988) Industrilokalisering i 
Sverige - Regional och strukturell foriindring (Geografiska Regionstudier 
Nr 19). Uppsala: Uppsala Universitet, Kulturgeografiska Institutionen. See also 
Atlas over rikets indelningar (1985). Gavle: Lantmateriet Kartforlaget. 

49 Official Statistics of Sweden (1982) Manufacturing 1980 (Part 1). Stockholm: 
National Central Bureau of Statistics. 

50 Industrial Statistics, primary data (1984). Establishments in Multiplant Firms in 
Swedish Manufacturing and Mining Industry (1965, 1970, 1975, 1980, & 1982) 
[Machine-readable data file: Tape No. N755 and N3860]. Stockholm: Statistics 
Sweden (Producer). Uppsala: Uppsala universitet, Kulturgeografiska 
institutionen (Holder). 

19 





major part of this increase occurred from 1965 to 1975, and since 
1975, multiplant firms have had a fairly stable share of employment. 

These data do not, however, give the whole picture of how multi
locational organizations control the Swedish manufacturing and mining 
industries, since Industrial Statistics only reports the direct owner of an 
establishment- not the ultimate owner. The direct owner may, even if 
it is a single plant firm with only one location, be a member of a multi
locational corporate group. To distinguish between these different 
forms of multi-locationality, the term multiplant firm will be used only 
for the case where a sole firm, disregarding establishments belonging 
to any parent company, subsidiary or group member, is multi
locational. The term multi-locational group will be used to cover those 
cases where at least two of the establishments belonging to members of 
the group are located in different municipalities. Finally, when the 
term multi-locational organizations is used it includes both multiplant 
firms and multi -locational groups. 

As Industrial Statistics does not include information concerning 
possible parent companies or subsidiaries, this source cannot by itself 
be used to establish the importance of multi -locational groups in the 
Swedish manufacturing and mining industries. Data on the parent
subsidiary structures of Swedish industry may, instead, be collected 
from Statistics Sweden's listing of group structures.52 From this 
source, it may be determined if a specific firm is a member of a group, 
as a parent, or as a subsidiary company, and the list also contains 
information on the number of municipalities in which the group has 
establishments. Thus, given data on which firms that are active in the 
manufacturing and mining industries, Statistics Sweden's listing of 
group structures allows for a classification of these firms as either 
being part of multi-locational groups or not.53 

Unfortunately, a listing of all firms active in manufacturing indus
try, that is of both all single plant and all multiplant firms in Industrial 
Statistics, has not been available for the whole of Sweden. Instead, for 
the purpose of this study, an excerpt of all establishments with more 
than 9 employees in 1980, located in the six counties of the Bergslagen 
region in central Sweden, has been used.54 With this regional sample, 

52 Centrala Foretagsregistret, CFR (1981) Koncernregistret 1980-12-31. 
Stockholm: Statistics Sweden. 

53 It should be noted that this classification differs from the classification of 
multiplant and single plant firms. The listing of group structures is based on a 
register that includes firms from all industries and thus a group identified as 
multi-locational in the group structures listing does not necessarily have 
manufacturing establishments in more than one municipality. 

54 Industrial Statistics, primary data (1983) Industriarbetsstiillen i Bergslagen 
(1965, 1970, 1975, & 1980) [Machine-readable data file: Tape No. N3059]. 
Stockholm: Statistics Sweden (Producer). Uppsala: Uppsala universitet, 
Kulturgeografiska institutionen (Holder). 

21 



Figure 2.2 Manufacturing employment in six Bergslagen 
counties 1980, by organizational status. 
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the importance of multi-locational organizations in Swedish manu
facturing industry may be illustrated. The results are presented in 
Figure 2.2, which indicates that the employment share of multi
locational organizations is very large in the Bergslagen counties. In 
total, about 80 % of total employment in mining and manufacturing is 
accounted for by plants in multi-locational organizations. Only between 
12 % and 24 % of the employed work in organizations with their 
activity restricted to a single municipality. The development of manu
facturing and mining industries in Bergslagen is thus highly dependent 
on decisions made within multi-locational organizations. 

Multiplant firms and the spatial concentration of 
power 
Multiplant firms, like all business enterprises, have a hierarchical 
structure. The ultimate decision-making power over the resources in a 
firm is, even if operational decision-making is more or less decentral
ized, in the hands of the management, as the representatives of 
ownership. 

The establishment of multiplant enterprises adds a spatial dimension 
to this organizational division of superior and subordinate functions. 
The hierarchical structure of firms makes it possible to classify the 
establishments of a firm into those that are exercising control over 
other units and those that are being controlled from other units of the 
firm. It is, for both practical and theoretical reasons, difficult to survey 
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the power structure of a firm in its entirety. However, to identify top 
management - the board and the managing director - with the 
highest level of the hierarchical structure is relatively un
problematical. 

When a limited company is registered in Sweden, it must specify 
where the board will be seated.55 In order to determine the geogra
phical location of the board of a Swedish firm it is therefore possible to 
use data on the registration municipality of firms that are available in 
Centrala foretagsregistret [The Central Firm Register] of Statistics 
Sweden. 

It is thus possible to maintain that a firm is controlled from the 
municipality where it is registered. When there are several plants in a 
firm, located in different municipalities, this means that the power over 
activities in the firm will be more spatially concentrated than the actual 
economic activities, and a number of plants will be externally con
trolled. The interest that has been directed towards multiplant firms is 
to a large degree determined by these effects - spatial concentration 
of power and the emergence of externally controlled plants. It could, 
therefore, be valuable to analyse how the existence of multiplant firms 
affects the regional distribution of decision-making power. The results 
of such an analysis are presented in the maps of Figures 2.3 - 2.5. 

In Figure 2.3, the distribution of Swedish manufacturing employ
ment in different municipalities in 1982 is shown. It may be noted that 
manufacturing employment has a relatively even distribution, at least in 
Southern Sweden. The concentration of employment to the metro
politan areas of Sweden is quite modest.56 

Neither does the distribution of employment in multiplant firms in 
1982, shown in Figure 2.4a, exhibit a concentration to metropolitan 
areas. However, a number of municipalities in the interior of south 
Sweden have relatively little employment in multiplant firms.57 This is 
more clearly demonstrated in Figure 2.4b where the distribution of 
employment in multiplant firms relative to total manufacturing 
employment is shown as redistribution values.58 Redistribution values 
have most frequently been used to analyse changes over time in the 

55 Aktiebolagslagen (2 kap 4 § 2 p, SFS 1975:1385). (1975). 
56 See Lundmark & Malmberg (1988). 
57 See also Butzin (1986, p. 129). 
58 The redistribution values, ri, are calculated as: 

1 . ( totempi) * ~ 1 . ri = mu tiempi - Itotempi ""'mu ttempi 

where multiempi, is the number of employed in multiplant firms in municipality 
i, and totempi , is total manufacturing employment in municipality i. That is, the 
redistribution values are the difference between the actual number of employed in 
multiplant firms and the number of employed in multiplant firms that would be 
expected if the municipality's share of total multi plant employment was the same 
as its share of total employment in manufacturing. 
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spatial distribution of manufacturing employment.59 They may, how
ever, be used also to illustrate the difference in distribution over spatial 
units between any two variables, as the redistribution values represent 
those deficits or surpluses that have to be evened out in order to give a 
variable the same distribution as the comparison variable. 

As may be seen from Figure 2.4b, most of the surplus municipalities 
are concentrated to a region in the central part of Sweden, within 200 
km. of Stockholm. Other surplus municipalities are found along the 
Gulf of Bothnia coast, in Northern Sweden, around the eastern part of 
lake Vanern, in Gothenburg and some of the surrounding coastal 
municipalities, and in the southernmost part of Sweden. However, over 
a large area, extending south and southeast from the southern part of 
lake Vanern, all municipalities, with a few exceptions, have a less than 
proportionate share of multiplant employment. Most municipalities in 
the inland part of Northern Sweden also have deficits, and, perhaps 
surprisingly, the three largest towns on the west coast of Scania. 

In Figure 2.5a, where the number of employees in multiplant firms 
that are controlled from different municipalities is shown, a picture of 
pronounced concentration emerges. 31.2 % of the total employment in 
multiplant firms is controlled from the county of Stockholm, whereas 
only 11.6 % of total manufacturing employment is found in the same 
county. Apart from Stockholm, other important centres of control are 
Gothenburg, Linkoping, Malmo and Eskilstuna. In Figure 2.5b the 
effect ofmultiplant firms on the regional distribution of power is more 
directly illustrated by means of redistribution values. On this map, it is 
possible to see not only which municipalities are gaining control but 
also which suffer from a net loss of control of employment. The most 
striking feature in Figure 2.5b is the large number of municipalities 
suffering from small net losses and the very small number expe
riencing large net gains in control. Thus, there are 159 municipalities 
with a net loss of employment control of between 50 and 5000 
employees. Together these municipalities lose control of 115 977 
manufacturing employees. However, the three municipalities with the 
largest net gain of control over manufacturing employment alone gain 
control of 116 865 manufacturing employees. 

59 See e.g Zelinsky, W. (1958) A method for measuring change in the distribution 
of manufacturing activity: The United States, 1939-1947. Economic Geography, 
34, 93-126. Tornqvist, G. (1963) Studier i industrilokalisering (Meddelande Nr 
153). Stockholm: Stockholms universitet, Geografiska institutionen. Lundmark 
& Malmberg (1988, pp. 32-42). 

24 













Factors behind the spatial concentration of power 
Multiplant firms thus contribute to a geographical concentration of 
decision-making power in the Swedish manufacturing and mining 
industries. Two different factors may explain this pattern of spatially 
centralized control: 

• The high degree of industrial concentration, that is a large share 
of industrial output, or employment, being controlled by the 
largest firms. 

• The spatial concentration of headquarter functions to metropolitan 
areas. 

The size distribution of multiplant firms is illustrated in Table 2.1. 
More than half of those employed in multiplant firms in 1982 were 
working in one of those 36 firms with more than 2 500 employees. 
The largest six multiplant firms alone accounted for almost a quarter 
of the total employment in multiplant firms. 

From Table 2.2, where the share of multiplant firms in different size 
classes controlled from the three metropolitan counties of Sweden is 
shown, it is very obvious that the Stockholm area has a strong attrac
tion for the headquarters of multiplant firms. For all firm size classes, 
the county of Stockholm has the largest share of multiplant firm head
quarters. The Gothenburg and Malmo metropolitan areas are also 
important centres of control for Swedish manufacturing industry. The 
county of Malmohus has a larger share of headquarters than the 
Gothenburg area. However, in comparison with Stockholm and 
Gothenburg, Malmo has very few of the headquarters of the largest 
multiplant firms. Table 2.2 also shows that about half of all multiplant 
firms have their headquarters outside the metropolitan counties. This is 

Table 2.1 Multiplant firms in 1982, by size of firm. 

Share of total 
Firm size Number of Number of multiplant firm 
(No. of employees) firms employees employment ( %) 

- 99 148 8545 1.97 
100-499 176 41878 9.64 
500-999 65 46054 10.60 

1000-2499 63 104400 24.02 
2500-9999 30 132367 30.46 

10000- 6 101374 23.32 
All firms 488 434618 100.00 

Source: Industrial Statistics (1984). 
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Table 2.2 

Firm size 
(No. of emp.) 

- 99 
100-499 
500-999 

1000-2499 
2500-9999 

10000-

All Firms 

Multiplant firms in 1982, by size of firm and location 
of headquarters. 

Location of headquarters 

County of 
County of County of Gothenburg and 
Stockholm Malmohus BohusUin Other Counties 

(%) (%) (%) (%) 

28.4 6.1 6.1 59.5 
19.9 11.9 8.5 59.7 
29.2 7.7 4.6 58.5 
34.9 17.5 4.8 42.9 
33.3 3.3 13.3 50.0 
33.3 0.0 16.7 50.0 

26.6 9.6 7.2 56.6 

Source: fudustrial Statistics (1984). 

true also for the largest multiplant firms. Those municipalities where 
these firms are headquartered become important centres of decision
making power in spite of the small number of multiplant firms having 
their headquarters there. 

An analysis of the spatial concentration of power that does not take 
into consideration the existence of multi-locational groups is, however, 
of limited value. Many non-multiplant firms are, as was indicated in 
the preceding section, parts of multi -locational groups, while a large 
part of the multiplant firms are subsidiaries to larger parent compa
n1es. 

When these parent-subsidiary relations are brought into the analysis 
of the geography of control, the picture of the spatial concentration of 
power will change. How the spatial distribution of decision-making 
power changes when group ownership relations are taken into account 
may be illustrated by the, earlier used, data on multi-locational groups 
in the six Bergslagen counties in 1980: 

If only the redistribution of power that is caused by multiplant firms 
is taken into account, those five municipalities which are the most 
important control centres of manufacturing employment in Bergslagen 
are together in control of more than 34 % of all manufacturing 
employment in the region. 

When the additional redistribution effect of group ownership is 
calculated, the share of Bergslagen manufacturing employment con
trolled from the five most important centres of control rises to 
50 %.(See Table 2.3) It is clear from Table 2.3 that when group 
ownership is introduced the most marked increase in control occurs for 
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Table 2.3 

Municipality 

Stockholm 
Vasteras 
Sandviken 
Gothenburg 
Falun 

Other municipalities 

Manufacturing and mining employment in Bergslagen 
in 1980, by mode of control and location of control. 

Control of manufacturing and mining employment in 
Bergslagen from: 

Independent firms 
Establishment and multi-locational 
located in the Firms registered in groups registered in 
municipality the municipality the municipality 
(No. of emp.) (No. of emp.) (No. of emp.) 

20097 48173 
16464 17790 19108 
8790 10558 11501 

9474 10638 
4137 6735 8801 

165438 130175 96608 

Source: Industrial Statistics (1984) and Centrala Foretagsregistret (1981). 

Stockholm. This indicates that the characteristic pattern of localization 
of headquarter functions in multiplant firms to Stockholm is also valid 
for multi-locational organizations. The picture of Stockholm as the 
dominating centre of control would thus, most certainly, be reinforced 
by a complete study of the effect of group ownership structures on the 
regional distribution of decision-making power in the manufacturing 
sector.6o 

External control - a reflection of the spatial concentration of power 
Simultaneously with a spatial concentration of decision-making power 
to a small number of control centres, the hierarchical structure of 
multiplant firms creates units where the industrial activity is dependent 
on decisions made in those control centres, that is, externally controlled 
units or branch plants. In this study, an establishment will be classified 
as a branch plant, or as externally controlled, if it is located outside the 
registration municipality of a multiplant firm. Other units in multiplant 
firms will be classified as headquarter plants. 

Of the 434 618 employed in multiplant firms in 1982, 55% were 
employed in branch plants. The share of externally controlled 
employment varies between counties. In most counties, between a 
quarter and a third of all manufacturing and mining employment is in 
branch plants. Norrbotten and Gotland are counties with exceptionally 

60 See Tomqvist (1970, pp. 120-124), Nordstrom (1974) and Ahnstrom, L. (1973) 
Styrande och ledande verksamhet i V iisteuropa - en ekonomisk-geografisk studie. 
Stockholm: EFL 
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Table 2.4 Employment in Swedish manufacturing and mining 
industry in 1982, by county and organizational status 
of plant. 

Employment in Employment in Employment in 
branch plants headquarter plants single plant firms 

County Abs. % Abs. % Abs. % 

Stockholm 24213 26.1 34264 36.9 34298 37.0 
Uppsala 6130 38.3 2875 17.9 7014 43.8 
Sooermanland 9890 34.0 5223 18.0 13947 48.0 
Ostergotland 14924 32.4 15465 33.6 15652 34.0 
Jonkoping 7422 17.9 7486 18.1 26528 64.0 
Kronoberg 5301 25.6 2155 10.4 13235 64.0 
Kalmar 8838 30.6 4198 14.5 15827 54.8 
Gotland 2324 72.9 866 27.1 
Blekinge 9447 50.8 1492 8.0 7666 41.2 
Kristianstad 6541 24.4 3641 13.6 16600 62.0 
Malmohus 13900 20.6 16210 24.1 37218 55.3 
Halland 4181 21.6 3653 18.9 11521 59.5 
Gothenb. & Bohus 12606 17.0 33326 44.9 28226 38.1 
A.Ivsborg 15295 30.4 4175 8.3 30866 61.3 
Skaraborg 11231 36.6 2531 8.2 16956 55.2 
Vlirmland 10297 34.6 5028 16.9 14472 48.6 
Orebro 9462 29.4 7524 23.4 15165 47.2 
Vastmanland 10147 26.9 18880 50.1 8676 23.0 
Kopparberg 15446 49.6 3984 12.8 11742 37.7 
Gavleborg 9238 26.6 14789 42.5 10738 30.9 
Vastemorrland 8044 33.7 6452 27.0 9386 39.3 
Jamtland 2115 33.1 598 9.3 3684 57.6 
Vasterbotten 6129 30.7 2404 12.0 11459 57.3 
Norrbotten 14894 74.1 250 1.2 4951 24.6 

All counties 238015 29.7 196603 24.5 366693 45.8 

Source: Industrial Statistics (1984). 

high shares of branch plant employment. Almost 3/4 of those employed 
in mining and manufacturing in these counties work in externally con-
trolled establishments. Blekinge and Kopparberg also have high rates 
of external control with almost one in two employees in branch plants 
(see Table 2.4 ). 

However, the pattern of external control will, as did the pattern of 
spatial concentration of power, change when group ownership is taken 
into account. Again, this may be illustrated with the Bergslagen data. In 
1980, 35% of manufacturing and mining employment in the Bergs-
lagen counties was in branch plants, whereas 57 % of employment was 
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Table 2.5 The spatial distribution of branch plant regions ln 
relation to headquarter regions in 1975. 

Number of Total Probability of 
regions with number of branch plant 

Location of region branch plants regions location 

Coinciding with HQ region 34 67 50.75% 
Regions 30- 100 km. from HQ 139 404 34.41% 

11 100- 199 11 136 949 14.33% - -
11 200- 299 11 92 923 9.97% - -
11 300- 399 11 55 702 7.83% - -
11 400- 499 11 35 442 7.92% - -
11 500- 599 11 11 290 3.79% - -
11 600- 699 11 13 224 5.80% - -
11 700- 799 11 6 198 3.03% - -
11 800- 899 11 9 177 5.08% - -
11 900- 999 11 5 117 4.27% - -
11 1000-1099 11 2 95 2.11% - -
11 1100-1199 11 0 62 0.00% - -
11 1200-1299 11 0 31 0.00% - -
11 1300- 11 0 9 0.00% - -

All regions 537 4690 11.45% 

Source: Industrial Statistics (1984). 
Note: Branch plants in firms with no establishments in the registration munici

pality excluded 

tional references, and the distances between headquarters and branch 
plants are measured as euclidean distances between the centroids of 
these regions.63 

The distribution of these branch plants over different distance classes 
is illustrated in Figure 2.6. This graph suggests a distance decay pattern 
in branch plant localization, but as it is based on absolute figures, the 
possibility cannot be excluded that this pattern is no more than a 
reflection of the spatial structure of Swedish manufacturing in relation 
to the dominating headquarter regions. However, by relating these 
absolute figures to a variable that in some way captures this spatial 
structure, the effect of distance on the probability of branch plant lo
calization may be, at least partly, disentangled. 

In Table 2.5, the spatial distribution of labour market regions in 
relation to the different headquarter regions is chosen as a generalized 

63 The centroids have been calculated using the boundary coordinates of the 
municipalities in each region: Statistical Analysis System (1982) [Machine 
readable data file: Boundary point coordinates for 277 Swedish municipalities]. 
Cary, NC: SAS Institute. For the algorithm used to calculate centroids, I am 
indebted to Karl Forsberg, Department of Mathematics, Uppsala University. 
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Chapter 3 

Why Are There Multiplant 
Firms? 

In the preceding chapter it was demonstrated that multiplant firms have 
concentrated decision-making power to a few centres of control and 
that a large share of employment in the manufacturing and mining 
industries in a number of regions has thus come under external control. 
The question of why firms operating multiple establishments occupy 
such an important place in the industrial structure is, therefore, of 
considerable interest. Yet, in economic geography there have been few 
attempts to study the determinants of multiplant production. 

For an analysis of why production is organized in multiplant firms, it 
is, instead, possible to draw on the theory of international direct 
investment.65 This theory seeks to explain the appearance of multi
national firms, but, because multinational firms are only a specific 
category of multiplant firms, a theory that is valid for the former may, 
to some extent, also be valid for the latter. 

Reasons for multiplant production 
Two fundamental conditions have to be fulfilled if multiplant produc
tion is to be more advantageous than single plant production: Firstly, it 
must be more profitable to split up production among several locations 
than to have centralized production. Secondly, however, there must 
also be advantages associated with the coordination of several produc
tion units by a single firm. If there are no such advantages, a spatial 
split of production units motivated by for example transport costs, 
could lead, not to the formation of a multiplant firm, but to the forma
tion of as many single plant firms as there are production units. 

65 For a succinct and comprehensive statement of this theory see Swedenborg 
(1979, chapter 2). 
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Advantages of spatial separation 
A spatial separation of production units may become advantageous 
either because of a dependence on spatially extended markets for inputs 
and outputs, or because of differing locational requirements of specific 
parts of a production process. 

The first case obtains when it is costly to distribute finished products 
to a spatially extended market, or when only finite amounts of inputs 
are available at different locations. Then there will be a pressure 
towards a decentralization of production in order to reduce transport 
costs. This pressure is, however, in many cases checked by the 
existence of economies of scale.66 The study of how location patterns 
are shaped by the interplay between transport costs and economies of 
scale has been a major field in location analysis.67 

The second case, where the spatial separation of production activities 
is a reaction to differing locational requirements, has, on the other 
hand, been most intensively studied in the theory of international trade. 
The general propositions of this theory are based on the notion of 
comparative advantages. A location (country) has a comparative advan
tage for those activities that have the highest relative productivity. The 
differences in productivity will, through the mediation of prices, be 
reflected in the relative profitability of activities. The result will be a 
specialization in those activities that have comparative advantages. 68 As 
this theory is not based on any specific assumptions about how produc
tion is organized, it may be used to explain why a firm does not choose 
the same location for all its production units. 

Advantages of administrative coordination 
Why then is it advantageous to coordinate spatially decentralized 
production in a single firm? A possible explanation for the integration 
of spatially separated units into a single firm may, of course, be a 
desire to increase market power and reduce competition, that is mono
polization. 69 A reduction of competition will, in general, make it pos
sible to raise prices and thereby increase the profit margin. These 
higher profit margins may strongly favour a coordination of different 

66 See Malmberg, B. (1984) En lokaliseringsmodellfor rumsligt uppdeladeforetag 
[A localisation model for multi-plant fmns]. Unpublished undergraduate essay, 
Uppsala universitet, Nationalekonomiska institutionen. 

67 See e.g. Losch, A. (1954) The Economics of Location. New Haven, CT: Yale 
University Press. Christaller, W. (1933) Die zentralen Orte in Siiddeutschland, 
Jena: Fischer Verlag. Gough, P. (1984) Location Theory and the Multi-Plant 
Firm: A Framework for Empirical Studies, Canadian Geographer, 28. 

68 See for example pp. 33-41 in Lundberg, L. (1982) Internationell handel och 
industristruktur (TilUimpad samhallsekonomi 6). Malmo: Liber. 

69 See chapter 2 in Hymer, S. (1976) The International Operations of National 
Firms: A study of Foreign Direct Investment. (M.I.T. monographs m 
economics; 14). Cambridge: MIT Press. (Orginal work presented in 1960). 
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units operating in the same industrial sector. As it is difficult to enact 
an anti-trust legislation that prevents the establishment of monopolies, 
the possibility that multiplant firms are established in order to realize 
monopoly profits cannot be ruled out. 

However, in the economic literature there has been a preference for 
discussing the advantages of coordination in terms of the optimal size 
of firms. Traditionally this discussion has been based on an analysis of 
economies of scale. Most efforts in this area have been placed upon 
studying the existence of economies of scale at the plant level, that is, to 
analyse how unit costs are influenced by the production volume at a 
specific location. Firm size is here seen to be determined to a large 
degree by the minimum optimal scale, that is the minimum size neces
sary to reach the minimum unit cost. Of course, this research has no 
immediate relevance for the understanding of multiplant production. 
To explain the emergence of multiplant production, however, this type 
of analysis has been extended to encompass also economies of scale that 
may be attained through a coordination of several plants. Here, the 
reduction in costs attained when marketing, research and administrative 
costs are shared by different plants has been mentioned as possible 
sources of such economies of scale. 10 

This mode of analysis, which focuses on economies of scale, has, 
however, increasingly been supplanted by the transaction cost ap
proach, where the size of the firm is seen as being determined by the 
degree to which it is profitable to substitute coordination through 
administrative hierarchies for coordination through markets.7t 

Markets and administrative hierarchies have distinctive advantages 
and disadvantages depending on the character of the activities that are 
coordinated. Coordination through markets implies that those involved 
in an exchange confront each other as buyers and sellers, and that 
prices are decisive for their decision-making. In an administratively 
regulated system the exchange is, instead, guided by rules and decisions 
made by superiors. Coordination through markets is, in general, most 
effective when there are a large number of sellers and buyers of well
defined homogeneous products. 

In other cases, when there are few sellers and buyers and when 
products are less well-defined and less homogeneous, the transaction 
costs of market exchange may become substantial. The transaction costs 
may be larger in this case because more information is required or 
because information is concealed in negotiations. Difficulties in de
fining product quality may also raise costs - either because working 
out a contract covering all contingencies becomes expensive, or because 

70 See Scherer, F.M., Beckenstein, A., Kaufer, E. & Murphy, R.D. (1975). The 
Economics of Multi-Plant Operation (Harvard Economic Studies, Vol. 145). 
Cambridge: Harvard University Press. 

71 See Williamson (1975). 
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an increased risk-level has to be accepted.72 Very important for the 
advantages associated with an administrative coordination of 
decentralized production units are the transaction costs involved in the 
exchange of knowledge. 

In principle, a buyer cannot know the value of a specific piece of 
knowledge if this knowledge is not already available to him. But, on 
the other hand, if he has already been fully informed, he cannot be 
deprived of this knowledge if he chooses not to buy. A seller of know
ledge must, therefore, be careful not to deliver his product before an 
agreement has been reached. This dilemma implies that buying and 
selling knowledge on a market entails considerable uncertainties and 
therefore transaction costs. If, on the other hand, the exchange of 
knowledge is coordinated within the bounds of a single organization, 
this dilemma may be avoided. To a firm that is attempting to maximize 
profits, it will be advantageous if for example a cost-reducing produc
tion method is rapidly diffused within the organization. Therefore the 
different units of a firm do not necessarily have to be charged for the 
knowledge that is made available to them. Knowledge is, thus, a type of 
intangible asset that gives rise to high transaction costs if it is traded on 
a market. Buying and selling other kinds of intangible assets, like, for 
example, the goodwill of a certain trademark, are also associated with 
high transaction costs and may therefore be better exploited if they are 
used only within an organization. 73 

Within this framework, it seems fruitful to regard the growth of 
firms as the outcome of a process where the firm has chosen to expand 
its production in order to realize the value of those intangible assets 
that have been created within the organization. The coordination of 
spatially decentralized production units by a single organization may, 
thus, be advantageous as it permits an effective exploitation of innova
tions and market investments. The amalgamation of several production 
units into a single organization does, however, also create problems. If 
all exchanges are to be guided by rules or administrative decisions, 
there will be strong demands for an efficient handling of information 
flow within the organization. Unlike market transactions, where a large 
number of actors is often an advantage, increasing firm size rapidly 
produces administrative problems. The growth of large corporations 
has, however, shown that there is probably no absolute upper boundary 
for how large a firm may grow.74 

The benefits that flow from a joint exploitation of intangible assets 
are most suited to explain the existence of horizontally integrated 

72 Williamson (1975, chapter 2). 
73 See pp. 3-7 in Caves, R.E. (1982) Multinational Enterprises and Economic 

Analysis (Cambridge surveys of economic literature). Cambridge: Cambridge 
University Press. 

74 See Penrose (1959). 
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multiplant firms. A transaction cost analysis may, however, also pro
vide an explanation of vertical integration. In a situation where the 
exchange of products requires substantial adaptations from either buyer 
or seller a reliance on market coordination can often lead to high 
transaction costs. The integration of different stages of the production 
process into a single firm may, thus, be advantageous if the design of 
one production site makes it dependent on another site. If, for example, 
a smelter is built to exploit a specific type of ore available only from a 
certain mine, this would create a dependency between the units making 
a market regulation of the exchange difficult. When both units are part 
of the same firm, however, the need for elaborate contracts to control 
the exchange will be reduced and the risk level of the investment will 
be lower.75 

This analysis of possible advantages of coordination thus points to 
three different factors that can make an organizational integration of 
spatially separated production units profitable: 

• An increase in market power through reduced competition. 

• Joint exploitation of intangible assets in a way that reduces trans
action costs. 

• Reduced transaction costs in small number exchange of products 
requiring specialized means of production. 

The employment share of multi plant firms 
in the Swedish industry - An explanatory model 
Do these factors then explain the existence of multiplant firms in the 
Swedish manufacturing and mining industries? A possible way to 
answer this question is to analyse if variations in the employment share 
of multiplant firms in different industrial sectors may be accounted for 
by differences in transport costs, intangible assets, industrial con
centration etc. 

In Table 3.1, data on the share of employment in multi plant firms 
for different industrial sectors 1970-1982 are presented. The degree of 
variation is quite marked. The mining, electrical, steel, paper and pulp 
industries exhibit very large employment shares for multiplant firms. 
Textiles and clothing, wood, metal goods, printing, and other manu
facturing industries have low shares throughout, whereas other sectors 
are more close to the average. 

The use of industrial sectors as a base for the analysis of factors that 
explain the existence of multiplant firms is advantageous because it 
permits the use of published data for the explanatory variables. 
However, using the employment share of multiplant firms by industrial 

75 See Williamson (1975, chapter 5) and Caves (1982, pp. 15-18). 
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Table 3.1 Employment share of multiplant firms 1970-1982, by 
industrial sector. 

Employment share in multiplant firms 

1970 1975 1980 1982 
Code Industry (ISIC 1968) % % % % 

2 Mining and quarrying 85.3 81.6 93.3 90.2 
31 Food, beverage and tobacco 50.4 61.0 60.4 62.3 
32 Textiles, clothing, leather 29.6 28.3 26.7 23.4 
33 Wood and wood products 24.3 22.9 25.4 26.2 

341 Paper and paper products 70.8 73.0 73.8 76.5 
342 Printing 5.4 15.1 15.1 16.2 
351-4 Chemicals and petroleum 53.9 51.9 60.6 60.0 
355 Rubber products 52.4 53.7 35.7 56.4 
356 Plastic products 27.6 32.9 35.3 34.6 
36 Non-metallic minerals 50.3 62.3 67.1 62.4 
37 Basic metals 83.7 76.7 77.9 75.2 
381 Metal products 33.0 32.7 33.9 32.7 
382 Machinery 54.1 56.4 50.2 48.6 
383 Electrical 77.1 80.0 77.6 75.7 
384 Transport equipment 59.6 66.9 65.7 69.2 
385 Scientific equipment 16.8 30.3 27.9 27.8 
39 Other manufacturing 20.4 27.7 17.7 1.1 

Source: Industrial Statistics (1984 ). 

sector as the dependent variable and data on industrial sectors as ex
planatory variables could be misleading if Swedish multiplant firms 
were composed of establishments from different industrial sectors. In 
that case, it might be fallacious to argue that an establishment has be
come part of a multiplant firm by referring to average characteristics 
of the industrial sector to which the establishment belongs. 

A preliminary analysis of the data on Swedish multiplant firms for 
1980 shows, however, that the main part of those employed in multi
plant firms are working in firms with multiple plants in the same 
industrial sector (4-digit level ISIC). Although 69.6 % of those em
ployed in multiplant firms do work in firms with plants in different 
sectors, only 11 % are working in an establishment that is the firms' 
only plant in the sector. An analysis based on sector data is therefore 
justified. 

Explanatory variables 
The explanatory variables used in the following analysis have been 
chosen so as to admit an evaluation of the arguments presented earlier 
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in this chapter. To capture the possible importance of variations in 
transport costs, two measures of the transport intensity of different 
sectors have been chosen. The first measure is based on a cross
classification of occupations and sectors in the 1980 census. From this 
cross-classification, it is possible to get data on how many of the 
employed in a sector are in transport occupations. The share of 
transport employment in the sector may then be used as an indicator of 
the amount of cost reductions that may be obtained through a spatial 
separation of production units.76 The second measure of transport 
intensity uses the data given by Industrial Statistics concerning the 
amount, in metric tons, of raw materials used in different sectors in 
1975. Set in relation to the number of working-hours in the sector, an 
indicator of raw material transport costs is obtained.77 These two 
indicators of the importance of transport cost are complementary. The 
first indicator, transport employment, has a weakness in that it does not 
include transport costs that are borne by the sellers of raw materials. 
Partly, this deficiency is compensated for by the raw materials 
transport cost indicator as this variable is based on the consumption of 
raw materials, irrespective of who is responsible for their transport. 
Similarily, the limited reliability of the raw material transport cost 
indicator as a measure of the transport cost of finished products is to a 
degree compensated for by the transport employment variable. 

There have been very few attempts to measure directly the possession 
of intangible assets by different firms. Instead the preferred approach 
has been to analyse the quantity of resources used in order to produce 
intangible assets in the form of production knowledge or goodwill. In 
the present analysis, the share of research and development costs in 
value added in 198178 and the share of sales employment in the sector79 
are used as indicators of these two forms of intangible assets. 

In the theoretical discussion, small-number exchange of products 
requiring specialized means of production was put forward as a 
possible cause of plant integration. In the following analysis, the share 
of internal deliveries, that is the share of sectorial output that is used as 
input in the same sector,so is used to indicate a potential for vertical 
integration between establishments in the same sector. The arguments 

76 Regional Statistical Data Base, RSDB (1982) Population and Housing Census 
1980: Economically Active Population (By occupation and industry) [File 
available from on-line data base]. Stockholm: Statistics Sweden. 

77 Official Statistics of Sweden (1977a), Manufacturing 1975 (Part 1). Stockholm: 
Statistics Sweden. Table 6 and 9. 

78 Statistiska meddelanden (1981) Forskningsstatistik - Teknisk och 
naturvetenskaplig forskning och utveckling inom foretagssektorn 1981 (SM 
U 1983:27). Stockholm: Statistics Sweden. 

79 Regional Statistical Data Base, RSDB (1982). 
80 Statistiska meddelanden (1980) Input-output tables for Sweden 1975 

(SM N 1980:3). St_ockholm: Statistics Sweden. 
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Table 3.2 Share of employment in multiplant firms: explanatory 
variables. 

Variable Transformation Expected effect 

Transport employment, % log(x) positive 
Raw material transport costs, 

tonnes per 1000 man-hours log(x) positive 
Research and development costs, % log(l+x) positive 
Sales employment,% none positive 
Internal deliveries, % none positive 
Employment in small plants, % log(l+x) negative 

Note: See Table 3.3 for sources. 

for this choice of indicator are that a large share of deliveries to other 
establishments in the same sector indicates both a specialization of pro
duction units, and the existence of input and output linkages between 
the production units in the sector. The presence of linkages between 
specialized production units should, according to transaction cost analy
sis, make an administrative coordination advantageous, at least if only a 
small number of firms are engaged in the exchange. Thus, it may be 
expected that a large share of employment in multiplant firms can be 
found in sectors with large shares of internal deliveries. 

The last variable that is included in the analysis is the share of 
employment in small plants, that is employment in plants with less than 
20 employees.s1 This variable is intended to mirror the degree of com
petition in the sector. A large share of small establishments shows that 
the economies of scale at plant level are not very significant. It also 
implies that the barriers to entry in the sector are not high and that the 
possibilities for a successful cartelization or monopolization are 
limited. The search for monopoly profits has been identified as a sepa
rate explanation of the establishment of multiplant firms. Sectors with a 
large share of small establishments should, therefore, be expected to 
have small shares of multiplant firms. It is also possible to find trans
action cost arguments for a hypothesis of a negative relationship be
tween plant size and the advantages of multiplant firm organization: 
When the number of sellers or customers increases, then the advantages 
of market coordination are strengthened. Administrative coordination 
is, on the other hand, made more difficult when an increasing number 
of units have to be monitored and controlled. 

In the statistical analysis, these six explanatory variables has been 
used to account for the variation in the share of employment in multi-

81 Official Statistics of Sweden (1982, Table 2). 
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Simple regression 

The more detailed results of the simple regression analyses, that are 
found in Table 3.3, indicate that all but one of the hypothesized rela
tionships are confirmed. 

The research and development costs, employment in small plants, 
internal deliveries, raw material transport costs, and transport em
ployment variables, all produce significant simple regression results, 
with the expected sign of the regression coefficient. The sales employ
ment variable, however, for which a positive relationship was ex
pected, has a negative but insignificant coefficient. 

The simple regression results thus indicate that five out of six explan
atory variables have a significant effect on the response variable. In 
order to determine if the effect of each variable still persists when the 
effect of other variables is allowed for, it is, however, instructive to 
perform a stepwise multiple regression analysis. 

Table 3.3 Relationship between share of employment in 
multi plant firmsf and transformed explanatory vari
abies. Results from simple regression analyses. 

Std. Proba-
Coeff. n R2 F bility 

Transport employmenta 0.371 57 0.138 8.779 0.0045 
Raw material transport costsb 0.464 55 0.215 14.544 0.0004 
Research & development costsC 0.359 57 0.129 8.148 0.0061 
Sales employmenta -0.037 57 0.001 0.074 0.7861 
Internal deliveriesd 0.325 57 0.106 6.490 0.0137 
Employment in small plantse -0.801 57 0.642 98.493 0.0001 

Notes: a Regional Statistical Data Base, RSDB (1982) Population and 
Housing Census 1980, Economically Active Population (By occupation 
and industry) [File available from on-line data base]. Stockholm: Statistics 
Sweden. 
b Official Statistics of Sweden (1977a), Manufacturing 1975 (Part 1). 
Stockholm: Statistics Sweden. Table 6 and 9. 
c Statistical Reports (1981) Forskningsstatistik - Teknisk och natur
vetenskaplig forskning och utveckling inom foretagssektorn 1981 (SM 
U 1983:27). Stockholm: Statistics Sweden. 
d Statistical Reports (1980) Input-Output tables for Sweden 1975 (SM 
N 1980:3). Stockholm: Statistics Sweden. 
e Official Statistics of Sweden (1982) Manufacturing 1980 (Part 1). 
Stockholm: Statistics Sweden. Table 2. 
f Industrial Statistics (1984). 
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Multiple regression 

The results of the stepwise regression are presented in Table 3.4. In 
the final multiple regression model only four variables were included: 
internal deliveries and sales employment were left out, since their 
inclusion would not provide any significant improvement of the re
gression model. 

The fact that internal deliveries has a significant effect only in the 
simple regression model and not in the multiple regression model may 
be explained by collinearities between this variable and some of the 
explanatory variables that are included in the model. This is apparent 
from the correlation matrix of the explanatory variables presented in 
Table 3.5. Internal deliveries is thus positively correlated with both 
research and development costs and raw material transport costs and 
negatively correlated with employment in small plants. This pattern of 
correlation means that the weak effect of the internal deliveries varia
ble on the response variable that was demonstrated in the simple re
gression analysis may be captured by the research and development 
costs, raw material transport costs and the employment in small plants 
variables in the multiple regression model. 

Collinearity may also explain that the variable raw material trans
port costs is not included until the fourth step, although the R2 value of 
this variable was higher in the simple regression analysis than the R2 
value for the transport employment variable which is included in the 

Table 3.4 Relationship between the share of employment in 
multiplant firms and the transformed explanatory 
variables. Results from stepwise regression analysis. 

Regression coefficients (standard errors in parentheses) 

Share of Share of Raw mate-
employment transport Share of rial trans-
in small employ- R&D port costs AdjustedR2 

Intercept plants ment costs 

Step 1 91.432 -23.109 0.624 
(2.427) 

Step2 82.604 -21.464 9.240 0.669 
(2.347) (3.216) 

Step3 67.230 -18.753 12.729 6.411 0.695 
(2.539) (3.435) (2.763) 

Step4 48.580 -15.487 9.400 9.982 3.671 0.740 
(2.570) (3.351) (2.800) (1.179) 

n=55 

Source: See Table 3.3. 
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Table 3.5 Correlation matrix for the explanatory variables. 

Raw Employ-
Transport material Sales mentin 
employ- transport R&D employ- Internal small 
ment costs costs ment deliveries plants 

Transport em-
ployment 1.000 

Raw material 
transport costs 0.516 1.000 

R&D 
costs -0.313 -0.359 1.000 

Sales employ-
ment 0.606 -0.090 -0.242 1.000 

Internal deliv-
eries -0.091 0.165 0.189 -0.078 1.000 

Employment in 
small plants -0.244 -0.325 -0.347 -0.098 -0.305 1.000 

Source: See Table 3.3. 

second step. As may be observed in the correlation matrix, there is a 
stronger negative correlation between raw material transport costs and 
employment in small plants than between transport employment and 
employment in small plants. The employment in small plants variable is 
included in the regression model in the first step of the stepwise proce
dure. The remaining variance in the response variable is then better 
accounted for by the transport employment variable. 

Discussion 
The results of the statistical analysis may now be summarized. Building 
upon the theoretical considerations presented earlier in this chapter, six 
variables were selected as potential indicators of advantages or dis
advantages associated with multiplant production. 

Two variables were chosen to measure the importance of transport 
costs for the location decisions made in different sectors: raw material 
transport costs and transport employment. Both these variables have a 
significant effect on the share of employment in multiplant firms. The 
theoretical argument concerning a relationship between high transport 
costs and advantages with spatially decentralized production is thus 
supported. 

Two variables were chosen as indicators of firms' possession of in
tangible assets: research and development costs and sales employment. 
The first of these variables has, as expected, a significant positive effect 
on the share of employment in multiplant firms. The second has, 
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contrary to expectations, a non-significant, negative effect on the re
sponse variable. This second result must, however, not be interpreted 
as a refutation of the theoretical argument stating that the possession of 
intangible assets will encourage administrative coordination. Instead, 
there are reasons to suspect that sales employment does not really mea
sure possession of intangible assets in the form of market good-will. 
Firstly, this variable is a much less direct measure of intangible assets 
than the research and development costs variable. Secondly, the high 
correlation of sales employment with transport employment indicates 
that the sales employment variable is more related to the physical dis
tribution of goods than to sales promotion. The conclusion that may be 
drawn is, therefore, that the argument that the possession of exclusive 
production knowledge ·will encourage administrative coordination has 
been supported by the empirical evidence, whereas a corresponding 
effect of market goodwill remains unproven. 

The internal deliveries variable was included in order to account for 
a positive effect of interlinked, specialized production units on the 
advantages of administrative coordination and, thus, on the share of 
multiplant employment. The existence of such an effect was supported 
by the simple regression results, but in the multiple regression model 
this effect was diluted by the influence of other variables. It has, thus, 
not been possible to show an independent effect of the internal de
liveries variable and, therefore, the expected relationship remains to be 
proven. 

The original motive for introducing the last variable, employment in 
small plants, was to see if the search for market power could explain 
the existence of multiplant firms. It was, however, recognized that a 
positive effect of this variable on the response variable could also have 
other interpretations. The statistical analysis showed that employment 
in small plants was the single most successful predictor of the share of 
employment in multiplant firm. Prediction is, however, not equivalent 
to explanation, and the predictive success of this variable raises the 
question of why this empirical relation is so strong. It may be the 
search for monopoly profits, or the transaction costs involved in coor
dinating small plants, or yet some other factor. This attempt to test a 
number of theoretical propositions thus ends up discovering a strong 
empirical regularity that demands a theoretical explanation. 

The main achievement of this chapter is, however, that it has been 
possible to show that the existence of multiplant firms may be related 
both to the advantages of a spatial separation of production units, and 
to the advantages associated with the coordination of spatially separated 
production units. 
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Chapter 4 

Decentralization Costs and 
Discriminatory Behaviour 
Towards Branch Plants 

Problems with multiplant production 

Is external control a problem? This is, essentially, the question ad
dressed by the studies of branch plant characteristics that were 
presented in chapter 1. 

The related question of why external control could be a problem, is 
more seldom raised. A view often expressed by those directly affected 
by, for example, a branch plant closure, is that the decisions about 
branch plants are, at least to some extent, influenced by the fact that the 
decision-makers are located far away from the plant.s3 But few 
geographers have been willing to elaborate such arguments. 84 

In an attempt to give the analysis of multi-locational firms a more 
thorough theoretical base, Massey, in her book "Spatial Divisions of 
Labour", instead argues that the position and characteristics of branch 
plants will only be understood if the spatial relations established by 
these firms are conceptualized as relations of production, that is as 
social relations. She maintains that the alleged negative effects of exter
nal control are often based on an insufficient analysis of the social pro
cesses that govern the spatial restructuring of production. That external 
control could lead to leakages of profits out of a region, for example, 
is a proposition that she would not accept without qualifications. Even 
with local ownership, some investments are directed to other regions, 
and more so if the locally owned firms are large and multi-locational. 
"Regionally-based capital is not necessarily regionally 'loyal'; indeed, 
given that it is reasonably enterprising, it would be foolish to be so". 

83 See for example, Forskargruppen fOr studier av kommunala beroendefOr
hiDlanden (1981) Kommunala beroendeforhdllanden (Forskningsrapport Nr 67). 
Uppsala: Uppsala universitet, Kulturgeografiska institutionen. 

84 Westaway (1974b) is an exception (see the last section of this chapter). 
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Some of the characteristics of branch plants may instead, she maintains, 
be deduced from the lack of certain functions of economic ownership, 
but more important is the type of spatial structure of production in 
which the plant is incorporated. 85 

The reluctance to attribute to branch plants certain traits because of 
the spatial separation of management and operative functions is a 
reflection of a widespread dissatisfaction among radical geographers 
with explanations that describe social outcomes as consequences of spa
tial arrangements.86 And, although Massey states that "geography 
matters", she is careful not to leave the door open for spatialist expla
nations. 

The possibility of an effect of the spatial separation, that is the dis
tance, between headquarter and branch plant on the operation of the 
branch plant should, however, not be ruled out without a careful exam
ination of why it could be of interest for a capitalist, profit-maximizing 
firm to discriminate against branch plants in decisions about pro
duction. In order to decide if a multi -locational firm may have rational 
grounds for treating branch plants located far from the headquarters in 
a discriminative way, it is necessary to analyse the organizational and 
productive processes of firms with a materialist perspective. This is so 
because the spatial aspects of social processes are closely linked to 
physical aspects of human life. The effects of distances on production 
processes in branch plants may thus be traced if one follows how the 
conditions for coordination, in time and space, of the different projects 
which constitute a manufacturing firm are affected by a spatial separa
tion of headquarter and production plant. 

Taking the physical aspects of the processes involved as a starting 
point for the analysis is, of course, one important characteristic of 
time-geography, and the concepts developed by Hagerstrand for this 
purpose may be useful. 87 If the insights gained in that way are to be 
effectively incorporated into a model of branch plant production, it is, 
however, necessary to establish a link between the material and busi
ness (or value) sides of firm activities. A model for how this may be 
done is given in Marx's analysis of the labour process as being, at the 
same time, production of use value by concrete labour and production 
of exchange value by abstract labour. 88 Here Marx uses labour time 

85 See pp. 101-109 in Massey, D. (1984) Spatial Divisions of Labour - Social 
Structures. and the Geography of Production. Basingstoke: MacMillan. 
(Quotation from p. 102). 

8 6 See e.g. Sayer, A. (1985b) The difference that space makes. In D. Gregory & 
J. Urry (Eds.), Social Relations and Spatial Structures (pp. 49-66). Basingstoke: 
MacMillan. 

87 Hagerstrand, T. (1970) What about people in regional science? Papers of the 
Regional Science Association, 24, 7-21. 

8 8 See Marx, K. (1974) Kapitalet (Forsta boken, 3:e uppl.). Staffanstorp: Cavefors. 
(Original work published 1867). 
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and embodied labour as links between the physical world of use values 
and the social world of exchange values.s9 

The effect that decentralization of production, from the headquarter 
location to a distant branch plant, will have on the time-space paths of 
those engaged in the organizational and manufacturing projects of a 
firm, may, thus, be captured through an analysis of differences in the 
time spent on various activities. In general, decentralization of produc
tion will lead to more time being spent on the task of coordinating the 
activities of headquarter and branch plants. 

This increase will, in part, follow from a continued reliance on face
to face contacts, despite the increased time-cost of such contacts after a 
spatial separation of functions.9o But coordination may become more 
demanding even if the frequency of such meetings is reduced, because 
considerable costs are associated with alternative means of communica
tion, for example telecommunications, especially when more complex 
messages have to be exchanged.91 

A decentralization of production will thus only have no effect on the 
time spent on coordinating activities when there is no need for coordi
nation between the headquarters and the decentralized function, or 
when such coordination is already carried out without the use of face
to-face contacts. And, as both these cases must be rare, an increased 
time-cost of coordination may be taken as an almost certain effect of 
multiplant production.92 

In his study of industrial movement in Great Britain, Luttrell gives 
some illustrations of how the coordination problem may be solved.93 
He observes that the managers chosen for newly opened branch plants 
in many cases had a higher status than would be expected with respect 
to the size of the plant. He also notes that the frequency of control visits 

89 Harvey, D. (1982) The Limits to Capital. Oxford: Blackwell. 
90 See Hedberg, B. (1970) Kontaktsystem inom svenskt niiringsliv (Meddelanden 

fr§n Lunds universitets geografiska institution, A vhandlingar LXIV). Lund: 
Gleerups. Here, the pattern of face-to-face contacts in four manufacturing firms 
with decentralized production plants is presented. From Hedberg's data, it is 
possible to conclude that about 40 % of the contacts with people from other 
regions were made with representatives for other establishments in the same firm 
(see pp. 64, 103, 128, and 210). 

91 Maggi, R. (1988, August) Towards an Economic Theory of Barriers to 
Communication. Paper presented at the 28th European Congress of the Regional 
Science Association, Stockholm. 

92 In stating that multi-locationality in itself produces a need for extensive 
managerial hierarchies, Massey (1984, p. 71) implicitly acknowledges this effect 
of multiplant production. 

93 Luttrell, W.F. (1962) Factory Location and Industrial Movement (Vol. 1). 
London: National Institute of Economic and Social Research. Quotation from 
pp. 328-329. 
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from the headquarters was related to the capacity of the branch plant 
management:94 

Depending on the arrangements within the firm, effective control could be 
exercised by fortnightly visits, or by visits made every three months or 
even less frequently. For small subsidiary branches with little staff of their 
own, frequent visits were essential and they were invariably made when 
the distance from the parent factory was short; but it was noticed that the 
more distant branches of this kind were apt to be neglected, and they were 
visited the least often of any. 

If a rational spatial arrangement of a firm's activities is to be attained, 
then the effect of decentralized production on the time-cost of coordi
nation must be taken into account in decisions about location. Just how 
important the increase in time-cost will be depends on the opportunity 
costs of the resources used for this purpose. If the extra amount of 
labour time required can be supplied by cheap white-collar labour, 
then the costs of multi plant production can be held low. If, on the other 
hand, the highest levels of management also will suffer from increased 
time-costs through decentralization, costs may become substantial. 

The high opportunity cost of managerial time is a consequence of the 
important role assigned to managers in modern capitalist economies. 
As managers of an extensively developed social division of labour they 
have come to incarnate the productive power of a highly developed 
economy. But capitalist managers are not only responsible for an effi
cient production of use values. From the stand-point of the owners of 
capital, the major responsibility of a manager is to ensure a high return 
on the capital invested in the firm. And both these functions of manage
ment are fulfilled in a hierarchical structure, where the success or 
failure of the enterprise may depend, to a large extent, on the quality 
of the decisions made at the top. In her analysis of the factors that 
determine the growth of firms, Penrose has emphasized that limitations 
in the managerial capacity of a firm constitute the major constraint on 
the ability of a firm to grow and earn more profits. The managerial 
capacity of a firm grows when the existing staff accumulates expe
rience and it may be extended through recruitment of new staff. The 
ability to expand through recruitment is however also restricted 
because new managers will require training by the existing managers if 
they are to be effective members of the managerial staff. The develop
ment of a firm thus comes to depend very much on decisions about 
how managerial time should be allocated between different tasks.95 

In this perspective, it is clear that no firm will decide to decentralize 
production to a distant branch plant unless the branch plant location 
offers significant advantages over the headquarter location. It also be-

94 Luttrell (1962, pp. 328-329). 
95 Penrose (1959). 
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comes easy to understand why most firms do not operate multiple 
plants in different locations. The fact that branch plant production will 
make communication within a firm more difficult and therefore will 
have certain costs associated with it, may provide an explanation for 
many of the features characterizing branch plants and multiplant enter
pnses. 

A general proposition of branch plant location 
The most general proposition that can be made concerning branch plant 
location is that, because branch plant production makes the internal 
communication in a firm more difficult, no production will be located 
to a branch plant unless a branch plant location offers cheaper inputs, 
higher output prices, or a reduction in transport costs. To construct a 
formal proof of this proposition is relatively easy but requires the 
adoption of an adequate notation. 

Production possibilities in multiplant firms 
A notation that offers both generality and clearness of argument is 
provided by the modem microeconomic concept of production possi
bility set.96 The production possibility set of a firm describes the tech
nological opportunities that a firm faces, that is, all alternative produc
tion possibilities that the firm may choose between. The elements of the 
production possibility set are individual production plans describing the 
physical characteristics of a particular production process in terms of 
input and output. For example, a particular spinning-process may be 
described in the following way: 10 pounds of cotton, 6 hours of 
labour time, and 1 spindle as inputs will give 10 pounds of yam as 
output. 

A production plan may be conveniently described by a vector of net
puts, That is a list of quantities with one entry for each good or service 
that is used as input or produced as output by a particular production 
plan. A positive entry in the list indicates that this good or service is a 
net output of the production plan, and a negative entry that it is a net 
input. The netput vector for the spinning process described above 
would thus be: 

- 10 lbs. 
- 6 h. 
- 1 
+ 10 lbs. 

(cotton) 
(labour time) 
(spindles) 
(yam) 

The concept of a netput vector may be generalized to the case where n 
different goods and services serve as inputs or outputs. If an individual 

96 See pp. 8-9 in Varian, H.R. (1984) Microeconomic Analysis (2nd. ed.). New 
York: Norton. 

55 





ding production plan, y~· in Ye. These plans will be identical with re
spect to the quantities of different goods and services used or produced, 
with one exception: because of the increased time-cost associated with 
decentralized production, the entries corresponding to those types of 
labour services that make up for the differences in time-cost, will be 
smaller, that is, have higher absolute values, in y% than in y~·, reflecting 
that more labour time will be needed after a decentralization of pro
duction. This may be expressed in the following way: 

Y~·.i ~ ! y{,i , i = { 1, 2, 3, ... , n } (4.5) 
j=l 

A condition for branch plant production 
The question of whether a firm will choose to decentralize production 
may now be formulated: when will it be more advantageous to follow a 
production plan y~ and thus decentralize at least some parts of produc
tion, than to follow a production plan y~·, that is to keep all activities in 
the headquarter location? The answer to this question is that a profit
maximizing firm will choose y~ if this production plan is more profi
table then y~·. But, in order to establish the relative profits of different 
production plans, it is necessary to bring the prices of inputs and out
puts in different locations into the picture. If the same notation is used 
for prices as for inputs and outputs these prices may then be repre
sented by the non-negative price vector: 

p= P1.P1• ... ,p1,p2,p2, ... ,p2, ... ,pn,Pn' ... ,pn (4.6) 
[ 

1 2 m 1 2 , m 1 2 m] 

This is a vector with one pric~ for every input and output in each of m 
locations, wp.ere each price~ is associated with a corresponding input 
or output, ~- The profit 1tk earned by a production plan with decentral
ized production, y~, may then be obtained as the vector product py~ 
(i.e. each price in p is multiplied with the corresponding element in y k 

and the resulting products are all summed). Or, 

(4.7) 
i j 

Here p{y{ will be a cost, that ~s .it will have a negative sign, if y{ is a net 
input. If ~ is a net output, p{y{ will be a revenue, that is it will have a 
positive sign. The profit earned by the corresponding production plan 
when centralized to the headquarter, y~·, may be obtained in the same 
way, as: 

(4.8) 
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Now, assume that the prices of all goods, net outputs and net inputs, are 
the same in all locations: 

1 2 3 m } Pi =Pi =Pi = ... =Pi =Pi , i = { 1, 2, 3, ... , n (4.9) 

That the prices are the same in all locations, makes it easy to compare 
the profits gained by pursuing production plan y% and y~· respectively, 
by using expression ( 4.5). This expression compares the quantity of 
commodity i that is consumed or produced by production plans k and 
k'. The contribution of commodity i to the profit of the firm may be 
obtained if this quantity is multiplied with the price of commodity i,pi. 
Applying this operation to ( 4.5) gives: 

h ~ . 
Pi Yk',i ~PiLY t_i 

j=l 

But from this follows that 

Or, 

c n h n m · 
1tk' :::: py k' :::: L PiY k',i ~ L LPiY~.i :::: 

i j 

(4.10) 

d 
PYk = ~ 

(4.11) 

Thus, if prices are the same in all locations, then the profit will never 
be higher with decentralized production than with centralized produc
tion. Moreover, if (4.10) is a strict inequality for at least one netput, 
then profits will be higher when production is centralized. Therefore, 
it is clear that decentralized production can only take place when price 
differentials between locations promote branch plant production. This 
becomes clear if (4.10) is reformulated to account for such price diffe
rences: 

h h > ~ j j 
PiYk',i <~Pi Yk,i 

j=l 
(4.12) 

Decentralized production can be more profitable than centralized pro
duction only if the right-hand side of (4.12) is larger than the left-hand 
side fo.r some i. This will be the case if yi is a net input and p? ~s larger 
than pi, j * h, or if y i is a net output and pf is lower than pi, j t:. h. 
How much lower input prices or higher output prices must be at the 
branch plant location in order to make decentralized production profi
table will depend both on how much extra time the coordination of a 
decentralized production process will require and the opportunity cost 
of these hours. It is clear, however, that given uniform technological 
conditions in headquarter and branch plant locations, no production 
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will be decentralized unless some output prices are higher or some 
input prices, for example wages, land prices, or material inputs, are 
lower at the branch plant location. 

However, if a production possibility set is characterized by de
creasing returns as long as production is located to the same place, then 
decentralized production could be a response, not to differences in 
prices, but to technological conditions. In a spatial context, the 
existence of decreasing returns to scale is intimately related to 
transport costs. Dependence on spatially dispersed inputs or the need to 
distribute output to a spatially dispersed market will, in general, lead to 
a situation where each increase in production will be followed by a 
more than proportionate increase in the demand for transport. 

The distinction between the technological description of production 
possibilities and the price pattern may, however, be difficult to make in 
a spatial context. If a firm completes all purchases and sales at the fac
tory gate, the larger transport demand induced by a growing volume of 
production will be reflected in higher input prices or lower output 
prices and not as a property of the production possibility set.97 

It would, therefore, be an analytical possibility to regard the produc
tion possibility set as describing only the technological properties of 
production inside a plant. In this case, the possibility of a production 
possibility set showing location-specific, decreasing returns to scale is 
small, as most production processes may be duplicated without loss in 
productivity. A general proposition of branch plant location can thus 
be formulated: 

• As long as the production possibility set of a profit-maximizing 
firm is not characterized by location-specific, decreasing returns 
to scale, no production will be located to branch plants unless 
input prices (c.if.) are lower or output prices (f.o.b.) higher at the 
branch plant location. 

It is thus clear that branch plants are at a disadvantage in decisions 
about location. Due to the increase in the time-cost of coordination 
associated with decentralized production, branch plant locations have to 
offer better opportunities than headquarter locations if any production 
is to be located there. And, in many cases, production at the head
quarter location might be preferred by multi plant firms, although 
direct production costs would be lower in alternative locations.98 

This proposition has important consequences for the empirical study 

97 See also Malmberg (1984) for a discussion of these effects and their 
consequences for optimal plant size. 

98 If the behaviour of potential competitors is taken into account, it may be 
necessary to qualify this conclusion. That is, the prevention of competition could 
be a reason to establish branch plant production in spite of high decentralization 
costs. The implications of decentralization costs for competition strategies is, 
however, outside the scope of this study. 
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of branch plants. Firstly, it provides a stimulus to investigate what kind 
of locational advantages branch plants exhibit when compared with 
headquarter plants. Secondly, the importance of locational advantages 
for the establishment of branch plants can be used as an explanation for 
branch plant closures. 

Closures and discrimination against branch plants 
In studies of the closure of manufacturing plants, an assumption of 
discriminatory behaviour towards branch plants often provides the 
basis for a hypothesis of higher closure rates among branch plants. A 
number of studies have also shown that branch plants often have a 
higher closure rate than other plants. 

Branch plant closure rates- empirical evidence 
In a study of plant closures between 1968-1973 in the County of 
Skaraborg, Sweden, Clark reports that small branch plants, with 20-99 
employees, have a high propensity to close. Their closure rate, 40 %, 
was about 3 times as high as the closure rate for independent, locally 
owned plants. The closure rate for larger branch plants (more than 100 
employees) was lower, 7 %, but no parent plants of this size were 
closed during the survey period.99 

The closure rates of large manufacturing plants (more than 100 
employees) have also been studied by Smith in the Northern region of 
England. From Table 4.1, which is based on Smith's data, it is clear 
that locally controlled plants, that is single independent and regional 
headquarter plants, have the lowest closure rates, whereas externally 
controlled plants, that is regional-branch/subsidiary plants, external 
branch plants, and external acquired plants, all show higher closure 
rates. In the table, a closure is classified according to the ownership 
status of the plant at the time of the closure. The closure rate is then 
obtained by relating the number of closures to the number of plants in 
each category, when changes in ownership status during the period 
have been taken into account (See column (B) of Table 4.1).100 

These findings are reinforced by Healey's results, concerning plant 
closures in multiplant enterprises in the British textile and clothing 
industry 1967-1972. In this study, plants are not classified according to 
the geographical locus of ownership. Instead, closure rates are com
puted for four different functional categories: parent company head 
office, parent company branch plants, subsidiary company head office, 
and subsidiary company branch plants. If the latter three are, as in 

99 Clark, U. E. (1976) The cyclical sensitivity of branch and parent plants, Regional 
Studies, 10, 293-298. 

1oo Smith (1979). 
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Table 4.1 Closure rates of large manufacturing plants in the 
Northern region, U.K., 1963-1973. 

(A) (B) (C) (D) (F) 

Net change Closure 
1963 in owner- Total rate 
plants ship statusa A+B Closuresb D/C 

Ownership status (No.) (No.) (No.) (No.) (%) 

Single independent 131 -66 65 10 15.4 
Regional-headquarter 79 -34 45 4 8.9 
Regional-branch/subs. 100 -38 62 12 19.4 
External acquired 87 139 226 52 23.0 
External branch 251 -1 250 53 21.2 

Total 648 0 648 131 20.2 

Source: Adapted from Smith, I.J. (1979) The effect of external takeovers on manu
facturing employment change in the Northern region between 1963 and 
1973. Regional Studies, 13, 421-437. See pp. 426-427, and 432. 

Notes: a Including change in ownership status for non-surviving plants. 
b Classified according to ownership status at the time of the closure. 

Table 4.2, combined to form a single category of externally controlled 
plants, then the higher closure rate of dependent plants becomes very 
clear. The survival rate of plants located at the headquarters is thus 
significantly higher than that of decentralized plants.tot 

The closure rates of manufacturing plants in Ireland have been stud
ied by O'Farrell and by O'Farrell & Crouchley. The first study covers 
the period 1960-1973 and focuses on the difference in closure rates 
between indigenous and multinational enterprise establishments that 
have received grant aid from the New Industry Program of the Irish 
Industrial Development Authority. The second study encompasses all 
manufacturing establishments outside Dublin county, which had at least 
three employees at any time between 1973 and 1981, and reports 
closure rates for indigenous single plant, Irish multiplant and multi
national branch ownership categories. 

These two studies reach different conclusions concerning the closure 
rates of branch plants and locally controlled plants. The first study 
found no significant difference in closure rates between indigenous and 
foreign-owned plants. In the second study, however, substantial 
differences were reported: the highest closure rate, 32.1 %, was 
recorded for multinational branches. For indigenous single plants 
firms, the closure rate was lower, 24.0 %. The lowest percentage of 

lOl Healey, M. J. (1982a) Plant closure in multi-plant enterprises - the case of a 
declining industrial sector. Regional Studies, 16, 37-51. 
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Table 4.2 Closure rates of plants in 64 multiplant firms in the 
British textile and clothing industry, 1967-1972. 

Closures 
Plants 1967-72 Closure rate 

Status (No.) (No.) (%) 

Parent company head office 54 2 3.7 
Parent company branch } 
Subs. company branch 261 64 24.5 
Subs. company head office 

Total 315 66 21.0 

Source: Adapted from Healey, M.J. (1982a) Plant closure in multi-plant enter
prises- the case of a declining industrial sector. Regional Studies, 16, 37-
51. See p. 46. 

non-survivors was found among Irish multiplant firm establishments, 
with a closure rate of 16.4 %.102 

In the second study, the results obtained through a comparison of 
overall closure rates were further strengthened through the estimation 
of a logit model of plant closure that permits an assessment of owner
ship effects while making allowance for the influence of size, industrial 
sector etc. This analysis shows that Irish plants have a significantly 
lower closure probability than foreign-owned plants also when the 
unfavourable size and sector distribution of Irish plants have been 
allowed for. 

A recent study of engineering industry plant closure in metropolitan 
U.S.A., by Howland, was not specifically intended to analyse diffe
rences in closure rates between branch plants and independent plants. It 
aimed, instead, at detecting the relationship between local economic 
conditions and plant closure. However, in the logit model used for 
estimating the effect of local economic conditions, ownership variables 
were introduced in order to allow for influences of establishment type 
on the closure rate. The estimated model does not support any of the 
hypothesized effects of local economic conditions on plant closure, but 
the ownership variables are shown to influence closure probabilities 
strongly. Although Howland does not give closure rates for different 
ownership categories, such rates may be computed from her estimates, 
in order to make them comparable to other studies of plant closure 
(See Table 4.3).103 

With the exception of the study by O'Farrell, all the above studies 
have reported higher closure rates for branch plants or externally 

102 O'Farrell (1976). O'Farrell, P.N. & Crouchley, R. (1983) Industrial closure in 
Ireland 1973-1981: Analysis and implications. Regional Studies, 17, 411-427. 

103 Howland, M. (1988) Plant closures and local economic conditions. Regional 
Studies, 22, 193-207. 
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Table 4.3 Closure rates of metropolitan plants in three eng1-
neering industries, U.S.A. 1975-1982. 

Closuresh 
Plants a 1975-82 Closure rate 

Ownership status (No.) (No.) (%) 

Independent } 
Headquarters 

7471 1813 24.2 

Branch 
Subsidiary 

Total 

Source: 

Notes: 

854 449 52.6 
419 164 39.3 

8744 2427 27.8 

Based on Howland, M. (1988) Plant closures and local economic condi
tions. Regional Studies, 22, 193-207. (pp. 202-205) 
a Data on plant numbers for different ownership categories are only 
given for branches and independents by Howland. The number of sub
sidiaries and headquarter plants have therefore been estimated using the 
proportion of headquarter and subsidiary plants reported by Healey 
(1982). 
b The number of closures for different ownership categories has been 
calculated on the basis of the overall closure rates and the estimated in
creases in closure probabilities reported by How land. 

controlled plants. There are however other exceptions. Much cited is a 
study by Atkins, where it is shown, that branch plants opened in the 
U.K. between 1945 and 1961 were not more vulnerable than their 
respective parent plants during the 1966-1971 period.l04 Also, in a 
study of non-metropolitan Wisconsin, Erickson found that branch 
plants were not more susceptible to closure than other establish
ments.1os 

The closure rate of branch plants - theoretical considerations 
Is it possible that these findings may be compatible with each other? On 
the one hand we have Clark, Smith, Healey, O'Farrell & Crouchley, 
and Howland reporting higher closure rates for branch plants, and on 
the other hand Atkins, O'Farrell, and Erickson finding no significant 
differences. Before this question is addressed, it is necessary to review 
the theoretical arguments put forward for differences in closure rates 
between ownership categories to see if these arguments give any 
guidance as to how these disparate findings may be explained. The 
explanations given in the literature as to why branch plants should have 

104 Atkins, D.H.W. (1973) Employment change in branch and parent manufacturing 
plants in the UK: 1966-71. Trade and Industry, 12, 437-439. 

105 Erickson, R.A. (1980) Corporate organization and manufacturing branch plant 
closures in non-metropolitan areas. Regional Studies, 14, 491-501. 

63 



higher closure rates are very diverse. The arguments vary in scope and 
are based on different assumptions of firm behaviour. 

An early opinion on why branch plants would be likely to close 
states that branch plants are used as production buffers by manufac
turing firms and are closed down in recessions when demand is low.I06 
Later, Westaway introduced a behavioural explanation for the discrim
ination against branch plants. In the search for investment opportuni
ties, organizations will concentrate on those areas with which they are 
most familiar. This will give a bias against those locations that are 
farthest away from the head office. That is, the discrimination against 
branch plants is based on a lack of awareness of investment opportuni
ties in the branch plant locations. Decision-makers in multiplant firms 
will, furthermore, be less restrained by the social control that locally 
resident managers are subject to. As a consequence, the community 
interest is less likely to be taken into account in business decisions, and 
a branch plant may thus receive less advantageous treatment in deci
sions about closures.l07 Healey suggests a similar explanation when he 
states that low status plants are probably more vulnerable to closure 
because, "they will be perceived differently when closure decisions are 
being made" .108 

Not all studies, however, base their hypotheses of a high closure rate 
for branch plants on an assumption of discrimination. More important, 
according to Watts & Stafford, is the fact that, when a plant is closed 
down by a multiplant firm, then this is not equivalent to a failure of the 
firm, which is the case when single plant enterprises are closed 
down.1°9 Another approach, perhaps the most widely used, is to attri
bute differences in closure rates to the fact that multiplant and multi
national firms are more able than single-plant firms to evaluate a 
number of alternatives before they make decisions about location.llO 
Studies focusing on plant closures in relation to mergers also point to 
the fact that merger failures and acquisitions made in order to 
eliminate competitors, may explain the closure of branch plants 
following a takeover.lll 

Of these approaches, the one emphasizing the specific decision
making context of multiplant firms, is probably most useful if the di-

106 See Loasby, B. J. (1967) Making location policy work. Lloyds Bank Review, 83, 
34-47. Quoted in Clark (1976). House, J. W. (1969) Industrial Britain: The 
North-East. Newton Abbot: David & Charles. Quoted in Clark (1976, p. 293). 
Watts, H.D. (1981) The branch plant economy- A study of external control. 
London: Longman. See also Townroe (1975, p. 48). 

107 Westaway (1974b, p. 149 and p. 151). The latter part of the argument is also 
reproduced in Watts (1981, p. 22). 

108 Healey (1982a, pp. 37-51). 
109 Watts, H.D. & Stafford, H.A.(1986) Plant closure and the multi-plant firm: 

Some conceptual issues. Progress in Human Geography, /0,206-227. 
110 Firn (1975), Howland (1988), and O'Farrell & Crouchley (1983). 
111 Smith(1979, p. 424). See also Leigh & North (1978). 

64 



vergent results of the empirical studies are to be explained. According 
to this view, branch plants may well have high survival rates if they are 
situated in favourable locations. A problem with this explanation, how
ever, is that it cannot explain the findings that plants located at the 
headquarters have higher survival rates. If closure decisions are only 
made in response to differences in for example wages or transport 
costs, such an outcome would be improbable. 

The behavioural explanation of branch plant discrimination put for
ward by Westaway, is in many respects appealing, as it confronts the 
assumption of perfectly rational decision-makers with common-sense 
conceptions of human behaviour. But, although it is human to fail, it is 
hard to accept an explanation of branch plant discrimination that pre
supposes systematic failures of multiplant firms to find at least near 
optimal solutions. It is, in fact, interesting to note that one explanation 
of the high closure rate of branch plants is based on a notion of supe
rior rationality of multiplant firms and another on an assumption of 
bounded rationality. 

The proposition derived in the theoretical part of this chapter, con
cerning the conditions for branch plant location, does, however, make 
it possible to reconcile these contradictory explanations of the closure 
rates of branch plants. According to this analysis, the decentralization 
of certain production activities presupposes locational advantages that 
may compensate for the higher coordination costs incurred by the spa
tial separation of different firm activities. As these extra, decentraliza
tion costs will, to some extent, persist as long as the branch plant is 
operated, the survival of an already established branch plant becomes 
dependent upon the preservation of some locational advantages over the 
headquarter location. If input and output prices are equalized between 
headquarter and branch plant locations, the rationale for branch plant 
production vanishes and branch plant survival will be endangered. 

This argument may be used as an explanation of observations of 
higher closure rates for branch plants than for locally controlled 
plants. It is, however, important to note that the analysis of how diffe
rences in production possibilities affect decisions about branch plant 
production does not result in a general statement of branch plant vulne
rability. The vulnerability of a branch plant cannot be determined 
without reference to the locational advantages that once motivated its 
establishment. Instead, statements about the relative closure rate of 
branch plants must take into account the locational advantages that have 
motivated their existence. 

A plant established to capture a pool of cheap labour may be shut 
down in response to unionization and wage increases, whereas the wage 
level of an externally controlled mine may be bid up without employ
ment consequences if the ore is richer than in other places. 
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Vulnerability thus is a relative concept. A branch plant with strong 
locational advantages vis-a-vis the headquarter will not be as vulnerable 
as a branch plant that lacks such advantages. 

Decentralization costs may, therefore, explain the contradictory 
results of the two studies of plant closures in Ireland, where compa
rable closure rates for foreign-owned and national establishments were 
found for the period 1960-1973, whereas multinational branches had 
much higher closure rates than indigeneous firm in the 1973-1981 
period. During the latter period wages were, according to O'Farrell & 
Crouchley, rising fast in IrelandJI2 Through this increase in labour 
costs Ireland may have lost some locational advantages necessary for 
branch plant survival. The apparently contradictory results may thus be 
interpreted as a result of this loss of locational advantage that affects 
externally controlled plants more than those plants that are nationally 
headquartered. 

112 O'Farrell & Crouchley (1983, p. 413). 
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Chapter 5 

Locational Advantages and 
Branch Plant Survival 
-An Empirical Study 

The analysis in the preceding chapter of the reasons for discrimination 
against branch plants in the location decision-making of multiplant 
firms, led to two related propositions: 

• Branch plants should have locational advantages over their head
quarters. 

• Branch plant survival should not be analysed without taking into 
consideration the locational advantages that have motivated the 
establishment of the plant. 

In order to test these propositions, an empirical study of branch plants 
in the Swedish mining and manufacturing industries has been con
ducted, using the excerpt from Industrial Statistics that was presented 
in chapter 2.113 

Location factors for branch plants 
In chapter 2 a branch plant was defined as an establishment located 
outside the registration municipality of the firm responsible for the 
operation of the establishment. According to this definition, there were 
1638 branch plants in the Swedish mining and manufacturing industries 
in 1975.114 These 1638 establishments accounted for 13.2 % of all 
mining and manufacturing establishments, and for 28.4% of total 
employment in these sectors. 

In order to permit a study of branch plant survival, the 1638 branch 
plants present in 197 5 have formed the base population for the analysis 
in this chapter. To find out if the locations of these branch plants do 
exhibit advantages over their headquarter's locations, indicators for a 
number of location factors have been calculated. 

113 Industrial Statistics (1984). 
114 This number does not include branch plants of ftrms with only one establishment 

in mining/manufacturing. 
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Labour cost and availability 
It is safe to assume that lower labour cost in many cases is the decisive 
locational advantage of a branch plant location. Because of improved 
transport facilities, reduced transport rates, and a decline in the em
ployment share of those manufacturing sectors that are engaged in the 
large-scale transformation of raw materials, the importance of trans
port cost considerations in locational decision-making has, according to 
several industrial location analysts, been reduced during the post-war 
period.11s At the same time, wage rates have increased and shortage of 
labour has been a recurrent problem for many firms and in many 
regions. As a consequence, there has been a growing need to take 
advantage of the substantial spatial differences in the availability, cost, 
and quality of labour.J16 With respect to branch plant location, the 
availability of cheap labour has been mentioned by multiplant firm 
decision-makers as the most important motive for establishing a branch 
plant.117 

Although the utility of a specific labour market for a manufacturing 
firm cannot be fully captured by the prevailing wage rate, there are, 
for an empirical study, few alternative measures of the attractiveness of 
different locations. In Sweden, data on hourly wage rates in different 
manufacturing sectors are published for 70 different labour market 
regions.118 Combined with the information on blue-collar employment 
for each of the branch plants in 1975, these wage rates may be used to 
construct an index of the branch plant's labour cost relative to the 
headquarter location: 

wb* Lb+ wb * Lb 
Relative labour cost of branch plant= : f ;:' '~ (5.1) 

Wj * L 1 + W m * L m 

Here wJ and w: are the wage rates of the branch plant region b, for 
female (subscript f) and male (subscript m) workers in the relevant 
industrial sector. The corresponding wage rates in the headquarter 

. h h b b 
reg10n hare w1 and wm, and L1 and Lm are the number of female and 
male workers employed in the branch plant. This index measures the 

115 See e.g. Tornqvist (1970, pp. 24-26), and Lever, W. (1974) Manufacturing 
linkages and the search for suppliers and markets. In Hamilton, F.E.I. (Ed.) 
Spatial Perspectives on Industrial Organization and Decision-making (pp. 309-
333). London: Wiley. Lever does not, however, agree with this view. 

116 See Lundmark & Malmberg (1988, pp. 14-18), and Storper, M. & Walker, R. 
(1983). The theory oflabour and the theory oflocation. International Journal of 
Urban and Regional Research, 7, 1-41. 

117 See Erickson (1976), and pp. 72-73 in Mikus, W. (1979) Industrielle 
Verbundsysteme (Heidelberger Geographische Arbeiten, Heft 57). Heide1berg: 
Universitiit Heidelberg, Geografische Institut. 

118 Official Statistics of Sweden (1977b) Wages 1975 (part 2). Stockholm: National 
Central Bureau of Statistics. 
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cost of employing the branch plant work force in the branch plant 
region relative to the cost of employing the same number of female and 
male workers in the headquarter region. If a reduction in labour cost is 
the rationale for branch plant production this index of relative labour 
cost should be less than one. 

The index of relative labour cost suffers from a number of weak
nesses. It is based on data on the average wage level of a labour market 
region that may include settlements of quite different character, sepa
rated by relatively large distances. Considerable wage spread within the 
statistical areas can, thus, be expected in some cases. In order to pre
vent the identification of single firms, detailed data on the wage level 
have also been suppressed for some areas before publication. 

As the ideal measure of labour cost at the headquarter would be the 
marginal cost of employing an extra worker, these weaknesses become 
accentuated when a multiplant firm dominates the labour market in the 
headquarter municipality. Then the marginal cost of expanding the 
labour force at the headquarter plant may be substantially higher than 
the average wage used in the calculation of relative labour cost.l19 

In order to account for this possibility, the index of relative labour 
cost has been complemented by a measure of headquarter plant domi
nance in the labour market of the headquarter municipality. The mea
sure selected is the share of headquarter employment of total mining 
and manufacturing employment in the headquarter municipality. If this 
share is higher than 10 % it may be assumed that the employment 
share is so large that a significant expansion of the labour force cannot 
be made without regard to the effect of this expansion on total labour 
demand and hence on the local wage level. 

Cost of land 
The availability of land has been put forward, by some writers, as an 
location factor of considerable importance. In their analysis of regional 
employment change in the United Kingdom, Fothergill & Gudgin 
argue that an increased demand for floor space and the difficulty of 
expanding industrial sites in large cities are the main reasons for the 
shift in manufacturing employment towards smaller settlements.120 By 
means of a geometrical argument, concerning the relationship between 
the area of a circle and its circumference, they show that the number of 
factories in constrained locations will be higher in larger settlements. 
At the same time the cost of land increases with city size.l21 From this 

119 Sherer, F.M. et al. (1975, p. 31). 
120 Fothergill, S. & Gudgin, G. (1982) Unequal Growth - Urban and Regional 

Employment Change in the UK. London: Heinemann. 
121 This relation between land values and settlement size is demonstrated for 

Swedish cities in: Carlegrim, E. (1976) Markviirden (Rapport R1:1975). 
Stockholm: Statens rAd fOr Byggforskning. 
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follows that the relative settlement size may be used as an indicator of 
locational advantages that are related to the costs and availability of 
land. For branch plants located in smaller settlements than their head
quarters, the lower cost of land may be the advantage that makes 
branch plant production profitable. The relative settlement size is here 
defined as: 

population of largest settlement 
R 

1 
. 

1 
. _ in branch plant municipality 

e attve sett ement SIZe -population of largest settlement (5.2) 

in headquarter municipality 

A serious disadvantage of this measure is that it is not directly based on 
cost of land data. Because of the relationship between settlement size 
and labour cost that has been demonstrated, for example in the U.S., 
lower relative settlement size may also be an indicator of lower labour 
cost.122 This must be taken into consideration when the results of the 
empirical analysis are interpreted. 

Transport cost of raw materials 
Transport cost is, as was demonstrated in chapter 3, a factor that in 
many cases makes a spatial separation of production units profitable. 
However, to determine if a multiplant firm has set up a branch plant in 
order to reduce the transport cost of raw materials is difficult for both 
practical and theoretical reasons.l23 In this study, it has not been pos
sible to make a separate transport cost analysis for each branch plant 
and headquarter location in order to detect if the branch plant offers 
transport cost advantages. 

Instead the strategy chosen is to determine for which plants the 
amount of raw materials used per working-hour is so large, that the 
increase in total transport costs, following a relocation from a point of 
minimum transport cost to a location where wages are lower, cannot be 
compensated for by the reduction in total labour cost. Or, expressed in 
other words, to try to determine for which plants the slope of the total 
transport cost surface is steeper than the slope of the total labour cost 
surface. If this is the case, it is possible to expect a tendency towards 
localization to the point of minimum raw material transport cost. And 
if a location to the point of minimum raw material transport cost can
not be excluded, it may be assumed that branch plant production has 
been established in order to reduce transport costs. 

It is possible to use published data on the amount of raw materials 
used by different manufacturing sectors ( 4-digit ISIC) as a basis for the 

122 Fuchs, V. R. (1969) Hourly earnings differentials by region and size of city. In 
G. J. Karaska & D.F. Bramhall, (Eds.) Locational Analysis for Manufacturing -
A Selection of Readings (pp. 125-129). Cambridge, MA: MIT Press. 

123 Sherer et al. (1975, pp. 1-31). 
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computation of a measure of raw material transport cost importance. 
The amount of raw materials used by each plant was estimated under 
the assumption that all plants in the same sector use the same quantity 
of raw materials per working-hour. Transport costs were calculated 
using a constant transport rate of 0.20 kr. per 1000 kg. and km., which 
is less than the mean cost for truck transport in 197 5 but more than the 
mean cost for railway transport.124 For each plant, and for each re
gion, the following calculation was made for a hypothetical movement: 

Net gain/loss of movement from region i to region b, per km. 

= w; zJ + w~ ~~- (w~z; + w~ l~) I dib - R uJ + l~) * 0.20 (5.3) 

b 
Where: 11 = 

R = 

Number of working-hours of female workers in the 
branch plant. 
Number of working-hours of male workers in the 
branch plant. 
1000 kg. of raw materials used per working-hour in 
branch plant (average for sector). 
Euclidean distance between the centroids of region b 
and i, km.125 
Hourly wage in region i for workers of gender j. 

The maximum value of these net gains for each plant was chosen as a 
measure of the importance of raw material transport costs. If the 
maximum value was less than zero, this was taken as an indication of 
such substantial transport cost differentials between different locations 
that the higher managerial cost of branch plant production could be 
compensated for by the reduction in transport costs. It must, however, 
be emphasized that this measure does not take into consideration 
whether a branch plant is really located at a point of minimum raw 
material transport cost. As a consequence, it is not possible to state that 
a plant for which the computed maximum value is less than zero has a 
better location than the headquarters. Instead, this measure selects 
plants for which raw material transport costs must be taken into con
sideration if an optimal location is to be achieved.126 

124 Official Statistics of Sweden (1976b) Statistical Abstracts of Sweden 1976. 
Stockholm: National Central Bureau of Statistics. (Table 162 and Table 177). 

125 When b = i , that is for movements within a region, d ib was set to an arbitrary 
non-zero value. 

126 A problem with this method for assessing the importance of transport costs 
advantages arises for those establishments that are located at or near a point of 
minimum labour cost. In these cases a movement may give a net loss even if the 
amount of raw materials used is low. The assignment of a possible raw material 
transport cost advantage to these establishment may, however, be defended 
because it cannot be excluded that their location is at a point of minimum raw 
material transport cost. 
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Distribution costs 
Another advantage of branch plants over headquarter locations, related 
to transport costs, pertains to those plants that produce goods with 
qualities that make them sensitive to long-distance transport. Examples 
of such qualities are bulkiness and perishability .121 

To establish the importance of distribution costs for different sec
tors, data on the volume of exports and imports128 in relation to the 
volume of production129 for 1975 have been used. Ceteris paribus, 
exports relative to production, and imports relative to consumption, 
will be lower for products with high distribution costs. 

If significant distribution costs are assumed to be reflected in an 
export share130 and an import share131 lower than 15 %, then the 
following manufacturing sectors have high distribution costs (!SIC
codes in parenthesis): Slaughtering (3111), manufacture of dairy pro
ducts (3112), manufacture of bakery products (3117), manufacture of 
prepared animal feeds (3122), malt (3133), soft drinks and carbonated 
water (3134), manufacture of wooden containers (3312), manufacture 
of containers and boxes of paper and paper board (3412), printing 
(3420), manufacture of cement, lime, and plaster (3692), other manu
facture of non-metallic mineral products (3699), manufacture of furni
ture and fixtures primarily of metal (3812), manufacture of structural 
metal products (3813) and manufacture and service of aircraft (3845). 
All these sectors, with the exception of the last, do manufacture goods 
which are either perishable, bulky or heavy. The establishment of a 
branch plant in these sectors may, therefore, be motivated by an 
attempt to lower distribution costs. 

Regional policy 
As in other West-European countries, it is possible for Swedish firms 
to obtain subsidies if they locate manufacturing plants to development 
areas. For those branch plants that are located in such areas, it is 
possible that their existence is motivated by the government subsidy. 

Cost of fixed capital 
The cost items discussed above can be assumed to include most of the 
factors that may be relevant for the establishment of new branch plants. 
Not all plants with branch plant status are, however, originally estab
lished as branch plants but may have acquired this status through a 
merger. For plants that have become branch plants through a merger, 

127 Sherer et al. (1975, pp. 1-31) and Gough (1984). 
128 Time Series Data Base, TSDB (1982) Svensk utrikeshandel 6-siffer SNI [File 

available from on-line data base]. Stockholm: Statistics Sweden. 
129 Official Statistics of Sweden (1977a). 
130 Export value I production value. 
13 1 Import value I (production value + import value - export value). 
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an absence of the locational advantages indicated above vis-a-vis the 
headquarters would not contradict the proposition that no production 
will be located to branch plants unless the higher coordination costs are 
compensated for. This follows from the fact that an already established 
manufacturing plant may represent a locational advantage in itself 
because of the investments in fixed capital that have been made 
throughout its history. That is, the advantage of a branch plant that has 
been bought by another firm may be that it provides cheap fixed capital 
to a firm that otherwise would have had to build and equip new 
production facilities. 

This advantage of branch plants that have been acquired may also 
protect old branch plants from closure when other locational advan
tages have deteriorated. As a consequence, a failure to point out a loca
tional advantage for a branch plant would be more damaging to the 
theoretical analysis of this study if the plant is newly established than if 
it has been operated for a relatively long period of time. 

A means of classifying the different establishments of this study by 
age is provided by the establishment identity number. From 1962 and 
onwards the two first digits in this number denotes the year in which 
the establishment first was registered as a manufacturing or mining 
establishment by Statistics Sweden. If this is taken to be the birth year 
of the establishment, branch plants established before 1965 may be 
classified as old. The locations of these plants do not necessarily have to 
conform with the locational cost pattern of 197 5 because they are not 
newly built. 

Locational advantages of branch plants in 1975 
The extent to which the branch plants of 1975 do have some of the 
above specified characteristics is indicated in Table 5 .1. The number of 
branch plants here is 1053 out of a total of 1638. Branch plants located 
in the same labour market region as the headquarters have been exclu
ded, because there is no data on wage differences within labour market 
regions. Furthermore, only plants in multiplant firms with a manufac
turing establishment in the headquarter municipality are included. 

In summary, this table shows that 3/4 of the branch plants are 
located to smaller settlements than their headquarters, 3/4 are older 
than 10 years and almost 2/3 are located to regions with lower labour 
cost than their headquarter regions. For about 30 % of the branch 
plants surveyed, headquarter plant dominance, significant raw material 
transport costs and significant distribution costs, were recorded as 
possible locational advantages. These results indicate that the advan
tages of branch plants are more often based on lower labour cost and 
lower cost of land than on transport cost advantages. 

To test the proposition that no production will be located to a branch 
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plant unless it offers some compensating advantage over the head
quarter location, the number of branch plants that do not possess any of 
the locational advantages listed above were calculated. The results are 
presented in Table 5.2. 

Only nine of the 1053 branch plants analysed do not have any of the 
advantages listed in the table. Furthermore, out of these nine plants 
only three still existed as branch plants in 1980. Two of these plants 

Table 5.1 Locational advantages of Swedish branch plants. 

Number of Percentage 
establish- of branch 

Possible location factors mentsa plantsa 

Lower labour costh 
(Relative labour cost less than 1.00) 677 64.3 

Headquarter plant dominance of labour marketc 
(Employment share of HQ plant greater than 10 %) 322 30.6 

Lower cost of landd 
(Relative settlement size less than 1.00) 813 77.2 

Significant raw material transport costse 
(Net loss of moving to low-wage region) 322 30.6 

Significant cost of distributionf 
(Export and import share of sector less than 15%) 300 28.5 

Possibility of government subsidyK 
(Branch plants located in development areas) 245 23.3 

Fixed capital at lower costh 
(Establishment older than ten years) 793 75.3 

n = 1053 

Notes: a Industrial Statistics (1984). 
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National Central Bureau of Statistics. 
c Industrial Statistics (1984) and Official Statistics of Sweden (1979b) 
Population and Housing Census 1975 (Part 7:1, Economically active day
time population and commuting in municipalities and localities). 
Stockholm: National Central Bureau of Statistics. 
d Official Statistics of Sweden (1976a) Population and Housing Census 
1975 (Part 3:2, Population in localities). Stockholm: National Central 
Bureau of Statistics. 
e Official Statistics of Sweden (1977b). Official Statistics of Sweden 
(1977a), Manufacturing 1975 (Part 1). Stockholm: National Central Bureau 
of Statistics. (Table 6 and 9). Official Statistics of Sweden (1976b) 
Statistical Abstracts of Sweden 1976. Stockholm: National Central Bureau 
of Statistics. (Table 162 and Table 177). 
f Time Series Data Base, TSDB (1982) Svensk utrikeshandel 6-siffer 
SNI [File available from on-line data base]. Stockholm: Statistics Sweden. 
g Regional Statistical Data Base, RSDB (1984) [Stodomdiden fro m 
1982--07--01]. Stockholm: Statistics Sweden. 
h Industrial Statistics (1984). 



were classified as "other machinery manufacturing or machinery 
repair" by Statistics Sweden. Representatives of these two firms have 
confirmed that the machinery repair was the principle activity of the 
firm. This implies that these plants may be characterized as having a 
locational advantage because of the significant distribution costs asso
ciated with repair activities. The last of these establishments was a food 
manufacturing plant located in the town Lidkoping with the head
quarter plant in Vanersborg's municipality. A closer examination of 
the headquarter plant showed that although this plant did not dominate 
the labour market of the headquarter municipality, it accounted for 
almost all manufacturing employment in the small settlement where the 
firm was headquartered. 

In summary, this means that, for each of the branch plants surveyed 
that survived as branch plants until1980, it has been possible to find at 
least one possible locational advantage that could compensate for the 
increased coordination costs associated with branch plant production. 

Table 5.2 Accumulated number of plants with at least one of the 
listed locational advantages. 

Possible location factors 

Lower labour cost 
(Relative labour cost less than 1.00) 

Headquarter plant dominance of labour market 
(Employment share of HQ plant greater than 
10%) 

Lower cost of land 
(Relative settlement size less than 1.00) 

Significant raw material transport costs 
(Net loss of moving to low-wage region) 

Significant cost of distribution 
(Export and import share of sector less than 15%) 

Possibility of government subsidy 
(Branch plants located in development areas) 

Fixed capital at lower cost 
(Establishment older than ten years) 

n =1053 

Source: See Table 5.1. 

Accumulated 
number of 
establish
ments 

677 

795 

996 

1007 

1021 

1025 

1044 

Accumulated 
percentage of 
branch plants 

64.3 

75.5 

94.6 

95.6 

97.0 

97.3 

99.1 
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A model of branch plant survival 
According to _ the general proposition of branch plant location that was 
derived in chapter 4, a branch plant without compensatory locational 
advantages would face an acute danger of being closed down. If this 
proposition is true, and if the measures of locational advantages used in 
the preceding section are valid, then it would be possible to find a 
correlation between these measures of locational advantages and the 
survival probability of branch plants. This expectation thus gives an 
opportunity for a joint test of the proposed theoretical framework and 
the measures of locational advantages presented above. 

The survival of the branch plants in operation during 197 5 has been 
determined with the help of a list of all branch plants in the Swedish 
mining and manufacturing industries in 1980. Those branch plants of 
197 5 that may be found in this list have survived, whereas those that 
cannot be found have not survived as branch plants and may have been 
closed down entirely ,132 

For Swedish manufacturing industry, the period between 1975 and 
1980 was very difficult. During these years, Swedish industry expe
rienced a severe crisis with a sharp decline in manufacturing produc
tion. An important component of this crisis was an increase in manu
facturing costs, caused by higher energy prices, higher wages, and 
increased labour taxes.133 It may, therefore, be expected that multiplant 
firms during this period were forced to evaluate closely the per
formance and profitability of their branch plants, and this is an 
argument in favour of selecting this period for a study of branch plant 
survival.134 

M ode[ design 
For the analysis of the relation between locational advantages and 
branch plant survival, a logit model was used,135 To ensure an accep
table size of the sub-populations formed by a cross-classification of the 
branch plants according to their possession of different locational 
advantages, the two locational advantages associated with transport 
costs were merged into a single classification variable: lower transport 
costs. Because of the very indirect nature of the fixed capital cost mea
sure, this variable was not used in the logit analysis. A preliminary 

132 Industrial Statistics (1984). 
133 See pp. 261-264 in Eklund, K. (1988) Vdr ekonomi. Stocholm: Tiden. 
134 For an analysis of the regional development of the Swedish manufacturing 

industry during this period see: H[kanson, L. & Danielsson, L. (1985) Structural 
adjustment in a stagnating economy: Regional manufacturing employment in 
Sweden, 1975 -1980. Regional Studies, 19, 329-342. 

135 Wrigley, N. (1985) Categorical Data Analysis for Geographers and Environ
mental Scientists. London: Longman. 
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analysis of the explanatory power of the different locational advantages 
showed that possibility of government subsidy could be excluded from 
the logit analysis without significant loss of explanatory power. Four 
variables were finally used in the analysis: lower labour cost, head
quarter dominance of local labour market, lower cost of land, and 
lower transport costs. A description of the sub-populations obtained 
through the use of these variables is given in Table 5.3. 

Mter a preliminary investigation of alternative model formulations, 
the following model was selected, (g represents the different sub
populations formed by a cross-classification of the explanatory 
variables): 

surv1vmg 

1 
plants in g 

0 g non-surviving 
plants in g 

s 
=log~ 

nsg 

= (3 1 + f3 2Landg + f33Labourg + f34Transg + f3sHqdomg 

+ f3 6Transg*Hqdomg (5.4) 

where: Landg = 1 if relative settlement size :::;; 1 
- 1 if relative settlement size > 1 

Labourg = 1 if relative labour cost :::;; 1 
- 1 if relative labour cost > 1 

Transg = 1 if moving to low-wage region gives 
net loss, or if export share of 
sector < 15 % and import share of 
sector< 15% 

-1 otherwise 

Hqdomg = 1 if employment share of HQ 
plant> 10 % 

-1 if employment share of HQ 
plant:::;; 10 % 

Transg*Hqdomg = 1 if Transg= Hqdomg 
-1 if Transg-:~; Hqdomg 

The explanatory variables thus are coded to 1, if a branch plant has a 
specific locational advantage, and coded to -1 if a branch plant does not 
have that advantage. It is therefore expected that all parameters should 
be positive, because the presence of a locational advantage should 
increase the survival probability. 
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Parameter estimates 
The model was estimated using weighted-least-square yielding the 
following result (estimated standard errors in parentheses): 

s 
log~ = 0.643 + 0.144 Labourg + 0.247 Landg -0.141 Transg 

ns g (0.084) ( 0.072) ( 0.084) ( 0.078) 

+ 0.023 Hqdomg -0.231 Transg*Hqdomg (5.5) 
( 0.082) ( 0.078) 

This result shows that the parameters for both Landg and Labourghave 
the expected signs and are also statistically significant (p = 0.003 and 
p = 0.045 respectively). Both being located in a smaller settlement, 
and being located to a region where wages are lower than in the head
quarter region, thus increase the survival probability of a branch plant. 

It is, however, more difficult to interpret the result for the Transg 

Table 5.3 Share of non-surviving branch plants, by locational 
advantages. 

Possible locational advantages 

Lower Lower HQ Lower Share of 
labour cost of domi- transport non- Size of 

Population cost land nance costs survivors population 

g=1 no no no no 50.0% 32 
g=2 no no no yes 32.0% 25 
g=3 no no yes no 35.4% 48 
g=4 no no yes yes 61.5% 13 
g=5 no yes no no 33.7% 101 
g=6 no yes no yes 27.0% 100 
g=1 no yes yes no 25.6% 39 
g=8 no yes yes yes 61.1% 18 
g=9 yes no no no 46.2% 39 
g=10 yes no no yes 23.1% 13 
g=ll yes no yes no 32.4% 34 
g=12 yes no yes yes 36.1% 36 
g=13 yes yes no no 26.8% 157 
g=14 yes yes no yes 27.7% 264 
g=15 yes yes yes no 16.7% 102 
g=16 yes yes yes yes 28.1% 32 

Total 30.1% 1053 

Source: See Table 5.1. 
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Table 5.4 

Possible transport 
cost advantage 

yes 
yes 
no 
no 

Estimated effects of transport cost characteristics and 
headquarter dominance on branch plant survival. 

Headquarter Estimated effect on Number of branch 
dominance survival odds plants in category 

yes -29.5% 99 
no +6.9% 402 
yes +48.4% 223 
no -10.7% 329 

Source: See Table 5.1. 

and Hqdomg variables. The parameter for Transg is significant but has 
a sign opposite to the expected, whereas the Hqdomg parameter has the 
correct sign, but is not statistically significant. Furthermore, the 
interpretation of the effect of possible transport cost advantages and 
headquarter dominance cannot be made without taking the (significant) 
parameter of the interaction variable Transg*Hqdomg into account. 

With respect to the transport cost variable, Transg. and the head
quarter dominance variable, Hqdomg, a branch plant may be one out of 
four different types. The effect, according to the estimated model, on 
branch plant survival of these different combinations is given in 
Table 5.4. 

From this table it is clear that the presence of an interaction variable 
in the estimated model implies that the effects of Hqdomg and Transg 
become non-additive. Although the presence of one of these possible 
locational advantages has a positive effect on branch plant survival, the 
presence of both has a negative effect. 

To summarize, the picture of branch plant survival given by this 
model is the following. Branch plants with lower labour costs, located 
in a smaller settlement than their headquarters, without significant 
transport or distribution costs, and with headquarter plants that domi
nate their local labour market have the largest probability of survival 
(see population 15 in Table 5.3: 83% observed and 81 % predicted 
survival probability according to the estimated model). Conversely, 
branch plants with higher labour costs, located to a larger settlement 
than their headquarter, with significant transport or distribution costs, 
and a headquarter plant that dominates its local labour market will have 
the lowest probability of survival (see population 4 in Table 5.3: 38% 
observed and 48 % predicted survival). 

The conclusion with respect to the different locational advantages 
analysed in this chapter is that, with a certain degree of confidence, 
relative labour cost and relative settlement size can be assumed to be 
true indicators of locational advantages for the branch plants studied. 
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The measures used here to indicate locational advantages related to 
transport and distribution costs seem to be somewhat less reliable. The 
lower probability of survival associated with the combination of head
quarter dominance and significant transport/distribution costs may, 
however, be caused by increased economies of scale and decreasing 
transport costs, the combined effect of which might tend to make a 
branch plant production system originally motivated by transport cost 
reasons obsolete. 

The parameter estimate of Hqdom8 was not significant, but it cannot 
be discarded at once as an indicator of branch plant advantages. If 
headquarter dominance is not combined with large transport or distri
bution costs, it does have a positive effect on branch plant survival. A 
good indicator of this is that, if all branch plants with significant trans
port or distribution costs are excluded from the model, the parameter 
associated with Hqdom8 becomes significant and with the expected 
positive sign. 

Conclusions 
The empirical study presented above shows that it is possible to find 
possible locational advantages for all branch plants in the Swedish 
mining and manufacturing industries in 1975, which were located out
side the headquarters' labour market region, and which survived as 
branch plants until 1980. It has also been shown that several of these 
locational advantage indicators have had a positive effect on branch 
plant survival. This positive effect has been most clearly demonstrated 
for lower relative settlement size and lower relative labour cost. But 
headquarter dominance and transport cost advantages may, with the 
exception of branch plants with both dominating headquarters and 
possible transport cost advantages, also have a positive effect on branch 
plant survival. 

This can be seen as a confirmation of (or, a failure to falsify) the 
theoretically deduced proposition that production will not be located to 
a branch plant unless it offers some advantage that compensates for the 
increased costs associated with branch plant production. The study also 
demonstrates that studies of branch plant survival, such as those pre
sented in chapter 4, should not be made without consideration of the 
presence or absence of branch plant locational advantages. 
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Chapter 6 

The Differentiation of Branch 
Plants from Headquarter Plants 

Since the 1970s, two powerful metaphors have had a pervasive in
fluence on geographical thinking on regional differentiation and de
velopment.136 

The first of these metaphors, labelled by Sayer as "Hymer's stereo
type"137, equates the structure of the urban system with the hierarchical 
structure of the large corporations. In Hymer's version, long-term 
strategic planning within corporations is assigned to the major me
tropolis, divisional management to regional capitals, and routine 
production to the periphery _138 In a more modern version, 
management and control functions are assigned to the business 
complexes of large cities, skilled manufacturing tasks to specialized 
growth centres, and integrated, mass production branch plants with de
skilled processes and assembly work to scattered peripheral 
locations .139 Settlements of different importance will, therefore, 
acquire a structure similar to that of a manufacturing corporation, with 
high-order centres characterized by top-level management functions 
and lower-order centres by manual, low-skilled production. 

The second metaphor is that of a life-cycle of products. Like a living 
organism, a product will, according to this metaphor, have a childhood 
(or early phase), then grow up, mature, and finally die. Each phase has 
a distinct character that affects the locational requirements of the pro-

136 On the role of metaphors in geographical discourse see Livingstone, D.N. & 
Harrison, R.T. (1981) Meaning through metaphor: Analogy as epistemology. 
Annals of the Association of American Geographers, 71, 95-107. The power of 
metaphor has been stressed by many writers. For examples see: Olsson, G. 
(1980) Birds in Egg I Eggs in Bird. London: Pion. Petersson, 0. (1987) 
Metaforernas makt. Stockholm: Carlssons. Sarup, M. (1988) An Introductory 
Guide to Post-structuralism and Post-modernism. Hemel Hempstead: Harvester 
Wheatsheaf. 

137 Sayer, A. (1985a) Industry and space: a sympathetic critique of radical research. 
Environment and Planning D: Society and Space, 3, 3-29. 

138 Hymer (1972). 
139 Scott (1986). 
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ducti on process. During its lifetime a product will, therefore, migrate 
from the densely populated breeding areas in major urban centres, to 
more peaceful environments in the "industrial backwaters of non
metropolitan areas".140 The product-cycle model has been the basis for 
another metaphor - influential at least in the United States - the 
filtering-down theory of industrial location. In this model, industries 
are supposed to "filter down through the system of cities, from places 
of greater to lesser industrial sophistication")41 In the U.S. research on 
branch plants, which, to a large degree, has been based on the filtering
down metaphor, branch plants are viewed as a response by large 
corporations to the locational requirements of mature products.142 

Together, these metaphors give an image of a sharp differentiation 
between branch and headquarter plants. This differentiation is, how
ever, primarily based on the locational characteristics of different ur
ban places. Small settlements offer unskilled, low-wage labour and 
therefore attract branch plants with routine, deskilled production pro
cesses. Metropolitan areas offer a "sophisticated" industrial environ
ment and therefore attract "new-born" industries and management 
functions. 

In this chapter, the differentiation of branch and headquarter plants 
will be analysed within the formal framework that was utilized in 
chapter 4 to establish the necessary conditions for a decentralization of 
production to branch plants. The analysis will be based on a formula
tion of the conditions for multiplant production. It will be shown that a 
derivation of the conditions for the establishment of multiplant firms 
will generate definite statements on how branch plants and headquarter 
plants are differentiated. Thus, the question addressed here is: what 
determines which activities are carried out at the headquarters and 
which are decentralized to branch plants? 

However, the analysis will not only provide a stringent formulation 
of how establishments in multiplant firms are adapted to the conditions 
present at their location, that is to the phenomena described in Hymer's 
stereotype and product cycle theory. It will also show that the range 
and type of activities that are carried out at branch plants will be partly 
determined by the decentralization costs associated with the physical 
separation of the branch plant from the headquarters. The theoretical 
analysis is followed by an evaluation of the empirical evidence of 
branch and headquarter plant differentiation. 

140 Erickson (1976, pp. 254-255). 
141 Thompson, W.R. (1969) The economic base of urban problems. In 

N. W. Chamberlain (Ed.), Contemporary Economic Issues, Homewood, Ill: 
Irwin. 

142 For a critique of the product cycle concept see Storper, M. (1985) Oligopoly and 
the product cycle: Essentialism in economic geography. Economic geography, 
63, 260-282. 
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If these inequalities are added, the following expression is obtained: 

pbyl + phy2 ~ phyl + pby2 

~ (pb -ph) (yl- y2) ~ 0 

Which may be expressed as: 

dpdy ~ 0 

if !\p = (pb -ph) and !\y = (Y1 - Y2). 

(6.3) 

(6.4) 

Expression ( 6.4) sets out, in a condensed form, the implications for the 
differentiation of the branch plant's production from headquarte-r pro
duction that follow from the assumption of profit maximization 
alone)43 It states that if tlJ,e price of one good is higher i.ti the branch 
plant location, and thus one element in !\p is positive, then the corre
sponding element in !\y must be non-negative. That is, if the good is a 
net output, then the output of this good must be at least as high at the 
branch plant, or if the good is a net input, then the use of this good 
cannot be higher at the branch plant than at the headquarter location. 
Expression (6.4) thus states that branch plants and headquarter plants 
should be specialized according to the prices prevailing in the respec
tive locations. 

This result is not very surprising, as it may be seen as a compact 
restatement of a fundamental hypothesis in economic geography, name
ly that the productive efforts of a city or a region will be directed to
wards the sectors offering the greatest advantages. But, if this was the 
only conclusion that could be drawn with respect to the differentiation 
between branch and headquarter plants, then there would not be very 
much ground for assuming that external control will lead to a different 
sector composition of production or functional specialization than 
would local control. This is not the case, however, as expression (6.4) 
follows directly from the assumption of profit maximization. The pic
ture will change if the assumption, fundamental in this study, of an i:u--, 
creased time:.cost of coordination following a decentralization of pro
duction is re-introduced. 

Differentiation because of decentralization costs 
To do this, the vector describing a production plan may be divided into 
two parts. The first part contains those netputs that are unchanged, or 
constant, when a production plan is decentralized from the headquar
ters to a branch plant. The second, variable part contains the labour
time entries of the netput vector that are increased after decentraliza-

143 Varian (1984, pp. 57-59). 
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tion. Let the constap.t parts _of y 1 and y 2 be denoted y l,c and y 2,c' and 
the variable parts y1

1 
and y1

2 , where j is the location superscript. The 
~ ~ b h 

locational superscripts are now necessary as y1 and y 1 are not iden-,v .v 
tic al. 

The price vectors associated with these netput vectors may also be 
split in two parts, one for those prices that are associated with constant 
netputs, and one for those prices that are associated with variable net
puts. That is, ph and ph are divided into p~ and p~, and p~ and p~, 
respectively. Conditions (6.1) and (6.2) may now be rewritten as: 

(6.5) 

h +hh>b +bb PcY2,c PvY2,v- PcY2,c PvY2,v (6.6) 

Adding of the inequalities gives: 

( b h) ( ) > h( h h ) b( b b ) Pc-Pc Yt,c-Y2,c- PvYl,v-Y2,v -PvYl,v-Y2,v (6.7) 

Assume now that the price of the variable netputs are the same in both 
locations, that is p; = p ~ ;;;;;; p v· This is not an unreasonable assumption 
if these variable netputs are made up of the labour time of people who 
may travel between headquarters and branch plant. The time-cost of 
these transports is then already included in y~. Applied to ( 6. 7) this 
gives: 

b h b h 
(Pc- Pc) Yt,c+ Pv(Yl,v- Yl.v) 

b h b h 
~ (Pc -Pc) Y2,c + Pv (Y2,v- Y 2,v) (6.8) 

Here, Y~.v- Y~.v and Y~.v- Y~.v represent the higher input requirements 
that follow from a decentralization. Pv(Y~.v- Y~.) and Pv(Y~.v- Y~.) are 
valuations of these higher input requirements, that is, they represent 
the cost of decentralizing production plans y 1 and y 2 respectively. It 
should be remembered that, since the entries in y v are inputs, they have 
negative signs. The difference y~ - y~ v and the cost p (y~ - y~ ) are, 

l,V , V l,V l,V 

therefore, negative numbers when the input requirements are higher at 
the branch plant. 

The first term on each side of the inequality (6.8), (ph -ph)y1 and 
b h c c ,c 

(Pc - p ) y 2 , instead represent the change in profit after a decentral-c ,C 

ization that results from the differences in prices of the constant netputs 
between headquarter and branch plant location. 

By adding these two components, the cost of decentralization, ex
pressed by p~(Yf.x- Y:,v), and the potential revenue of a decentralization, 
given by (Pc -p c)Y i c' the total change in profits resulting from a 
decentralization is obtained. The left-hand side of (6.8) thus represents 
the change in profits resulting from a decentralization of y 

1 
and the 

right-hand side the change in profits following a decentralization of y 
2

• 
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branch and headquarter plants. Notice first that if decentralization costs 
were not taken into account in decisions about localization, then areas 
A, B, and C would represent the available alternatives. When de
centralization costs are introduced, the picture will change. Now area 
A no longer represents profit maximizing alternatives. Instead the 
combinations present in area D have become profit maximizing 
alternatives. An analysis of area A and area D thus gives an answer to 
the question of the locational impact of external control. 

Area A, then, represents production alternatives for which the 
branch plant location is more suited for production plan y 1 than for 
production plan y2, as long as only the prices of the constant netputs of 
the production plan are taken into consideration. However, when 
decentralization costs are introduced, these alternatives are ruled out, 
because of the higher decentralization cost of y 1. 

On the other hand, for the alternatives located in area D, the prices 
work against locating y 1 to the branch plant. But for these combina
tions, the decentralization cost of y 1 is sufficiently low in comparison 
with the decentralization cost of y2 to encourage a branch plant loca
tion for y 1• 

Differences in decentralization costs thus sort the production projects 
of a multiplant firm in the following way: 

• Some projects with high decentralization costs are located to the 
headquarters, although the relative prices are more favourable in 
the branch plant location. 

• Other projects, with low decentralization costs, are located to 
branch plants, although the prices in the branch plant locations 
relative to the prices in the headquarter location favour other 
projects more. 

Headquarter and branch plants are, thus, not only differentiated in 
response to the advantages of the location as they are expressed in 
prices. There are also reasons to expect that the production plans 
carried out at headquarters will be more geared to activities that have 
high decentralization costs, and branch plants to activities with low 
decentralization costs. 

This means that the impact of price differentials between locations 
on the functional differentiation of plants in multiplant firms is weak
ened for production projects that cannot be decentralized without sig
nificant increases in the time-cost of coordination. 

Implications for the differentiation of branch and headquarter plants 
The above analysis indicates which type of activities are decentralized 
to branch plants, and which are kept at the headquarters. The charac
terization of this differentiation is, however, dependent on the concept 
of decentralization costs. It is, therefore, necessary to analyse this con-
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cept further before it is possible to formulate empirically testable pro
positions based on the above argument. 

As explained in chapter 4, a large part of decentralization costs may 
be attributed to the increase in the time spent on coordinating activities. 
Low decentralization costs would, thus, characterize projects that may 
be coordinated without frequent face-to-face contacts. In a paper con
cerning the existence of increasing returns to scale in the production of 
knowledge, I have argued that face-to-face contacts are of special 
importance in situations where it is difficult to reach understanding, 
either because unfamiliar problems are being confronted or because the 
discussants are unfamiliar with each other.144 If this assumption is 
correct, then a number of hypotheses concerning the differentiation 
between headquarters and branch plants follow: 

• White-collar employees and management will be concentrated to a 
headquarter. 

A manufacturing firm can, to some extent be seen as a cooperative 
project, where profits and survival depend on the successful solving of 
a number of technical, commercial, financial, and organizational prob
lems.145 The ability to solve these problems will be related to the skills 
and knowledge of those involved. And, if cooperation requires face-to
face contacts, a physical separation of firm staff members will make 
problem-solving more time-consuming. Management activities may, 
thus, be expected to have high decentralization costs, whereas a 
concentration of white-collar employees and management to the head
quarters may increase the problem solving capacity of a firm. 

This hypothesis is, of course, not surprising, since headquarters are 
defined as the place where management is located. But also the fact that 
a majority of multiplant firms have only one dominating headquarters 
has to be explained. 

• Small-scale, unstandardized, or newly introduced and untested 
production methods will be more common at the headquarter 
plant. 

This hypothesis is in accordance with the argument above concerning 
the increased need for face-to-face contacts in unfamiliar situations. 
During a development phase, many problems are likely to arise, and, as 
argued in the above mentioned paper, problem-solving is an activity 
that, in many cases, is characterized by increasing returns to scale. 
Thus, a concentration of development activities to a single unit may 
often be advantageous. The localization of development activities to the 
headquarters may further facilitate the monitoring of expensive devel-

144 Malmberg, B. (1987) Dispersed or concentrated production of knowledge? 
(Working paper from Cerum 1987:27). UmeA: Cerum. 

145 See Penrose (1959, chapter 3). See also chapter 1 in Alien, T.J. (1977) Managing 
the Flow ofTechnology. Cambridge, MA: MIT Press. 
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opment projects.J46 A higher frequency of small-scale production 
methods at headquarter locations may also be the result of a fixed-cost 
element in decentralization costs. In many cases it would be possible to 
coordinate branch plant activities without frequent face-to-face 
contacts, if standardized systems for communication are established.147 
After an initial investment, such a system, using modem information 
technology, may permit communication to a low variable cost. But if 
the initial investment is to be profitable, then the scale of the 
decentralized production project must not be too small. From this 
argument follows also that: 

• The activities carried out at a branch plant will be less diversified 
than the activities located to the headquarter plant. 

If the headquarter location has an advantage with respect to small-scale 
activities then it may, of course, be expected that headquarter activities 
are more diversified than the production located to branch plants. 

• At branch plants, only projects favoured by locational advantages 
specific to the place or region in question will be carried out. On 
the other hand, projects which cannot benefit from any such 
location-specific advantages, but have high decentralization costs, 
can be located at the headquarters. 

The formal analysis in this chapter has shown that two different sets of 
factors influence the location of activities in multiplant firms. The first 
set is composed of those place~bound location factors, analysed intra
ditional location theory, that are expressed in the availability and price 
of inputs and in the conditions for marketing outputs. The second set is 
made up by firm-specific location factors, determined by the need for 
interaction between different firm activities, that are expressed as de
centralization costs. In order to maximize profits a firm must, in deci
sions about location, not only adapt to place-bound location factors, but 
also to the firm-specific location factor. Activities that would have been 
located at a branch plant if only place-bound location factors were 
taken into account may be located at the headquarters because of high 
decentralization costs. Decentralization costs may thus distort the loca
tion of activities within a multiplant firm. 

146 See also Krumme, G. & Hayter, R. (1975) Implications of corporate strategies 
and product cycle adjustments for regional employment change. In L. Collins & 
D.F. Walker (Eds.), Locational Dynamics of Manufacturing Activity (pp. 325-
356). London: Wiley. 

147 Compare the time-geographic analysis in Nordplan (1980) Strukturomvandling 
inom niiringslivet- konsekvenser for orter och sysselsiittning: Forstudie 
(Rapport 1980:3). Stockholm: Nordiska institutet for samhallsplanering: "In 
general it is the case that the less a relation is characterized by variation and by 
non-predictable events, the easier it is to establish standardized contact routines. 
Frequently such standardization leads to a diminished importance of the friction 
of distance and to increased possibilities of connecting remote activity bundles". 
(In translation, p. 106). 
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Empirical evidence 
Since the behavioural perspective was introduced in studies in eco
nomic geography in the 1960s, there has-been a steady increase in the 
number of investigations in which the organizational dimension plays 
an important role. It is therefore, to a large extent, possible to base an 
empirical assessment of differentiation between branch and headquarter 
plants on published results. 

White-collar employment in branch and headquarter plants 
A lower proportion of white-collar employment in branch plants than 
in headquarter plants is perhaps the empirically most well-established 
effect of external control on employment characteristics. Since the end 
of the 1970s, studies from many European countries have consistently 
reported similar findings. 

Watts refers to a study by Crum & Gudgin of more than 1800 estab
lishments in UK multi-locational, manufacturing corporations. In this 
study, a high proportion of non-production workers were found in 
headquarter plants, whereas branch plants have higher shares of 
manual workers.148 

Data on the difference in white-collar employment between branch 
and headquarter plants are also provided in a very detailed study of the 
structure of multiplant enterprises by Mikus.149 This study is based on 
an extensive survey of 370 multiplant firms in South-West Germany, 
Switzerland, and Northern Italy. Mikus finds a clear difference in 
white-collar employment between branch and headquarter plants. Thus 
a large majority of the branch plants (72 %) have less than 10% non
production employment, whereas 78 % of the headquarter plants have 
a share of white-collar employment that is higher than 10 %. 

Similar results are reported for Austria by Todtling. In a study 
based on the 1973 industrial census he found that "all groups of manu
facturing industries' headquarters had above-average shares of white
collar workers" _150 

A study of multiplant and multi-regional firms in France by 
Donnelier, Lopez, and Lang, not only replicates these results, but also 
adds a further dimension to this picture of headquarter specialization. 
Their study is based on a matching of data for manufacturing firms 
from the Enquete annuelle d'entreprise of 1983 and establishment data 
from Enquete sur la structure des emplois of 1984. They find that the 
share of manufacturing employment in multi-regional firms in France 

148 Crum, R. & Gudgin, G. (1978). Non-production activities in U.K. 
manufacturing industry, Brussels: European Economic Commission. Referred 
to in Watts (1981, pp. 26-27). 

149 Mik:us (1979). 
I 5o Todtling (1984, p. 405). 
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Table 6.1 Headquarter surplus of white-collar employ
ment in Swedish multiplant firms in 1982, by 
size of the headquarter white-collar employ
ment surplus. 

No. of white-collar employees 
at headquarters 

Headquarter surplus of white- No. of Surplus/ 
collar employment firms Actual Expected Deficit 

<0 49 4711 5015 -304 

~ 0 and< 10 206 7311 6616 695 

~ 10 and< 100 130 36660 32230 4430 

~ 100 25 34049 24746 9303 

All finns 410 82731 68607 14124 

Source: Industrial Statistics (1984). 
Note: Only firms with a registered establishment in the headquarter location 

are included. 

data thus provide additional evidence of the differentiation of branch 
and headquarter plants in terms of white-collar employment. 

A concentration of white-collar employment to headquarters is also 
found when a comparison is made between white-collar employment at 
headquarters and branch plants in the same firm. In Table 6.1 the 
surplus of white-collar employees at multiplant firm headquarters is 
calculated as the difference between the actual number of salaried em
ployees at the headquarter establishment and the number of salaried 
employees that would be expected there if white-collar employment 
was the same in branch and headquarter plants. The firms have then 
been grouped according to the size of the headquarter white-collar 
employment surplus. 

From this table, it is clear that the tendency to concentration of 
white-collar employment at headquarter plants is valid for all but a 
·small minority of the multiplant firms; only in one firm out of eight is 
white-collar employment smaller than expected at the headquarters. 
The surplus of white-collar employees at the headquarter is small how
ever, between 1-10 employees, for about 50% of the firms. These 
firms are also, on average, small in terms of white-collar employment 
in comparison with those firms that have large surpluses of employees. 
The total surplus of salaried employees at the headquarters is 14 126, 
which means that total white-collar employment in the headquarter 
establishments is 20% higher than it would have been if the composi
tion of the work-force was the same in both headquarters and branch 
plants. 
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Small-scale and untested production methods at the headquarter plant 

The proposition presented above, that small-scale, unstandardized, re
cently developed and untested production methods will, to a large ex
tent, be located close to the headquarters, is, of course, very similar to 
the propositions in product-cycle theory of how products are located in 
their "early phase". There are, however, some important differences. 

Firstly, in product cycle theory it is primarily the skill requirements 
of the early stage that exert a locational pull towards a central location. 
Implicitly, this location is assumed to be both a headquarter location 
and a location in a large urban centre.1s2 In the analysis presented in 
the first section of this chapter, however, the rationale for a location of 
early phase production processes to the headquarters is that these pro
cesses may be assumed to have higher decentralization costs in terms of 
time and money spent on coordination. A location of for example re
search and development activities to the headquarters could therefore 
be expected, even if the headquarters are located in a small city. 

Secondly, the formal analysis presented above is less categorical 
about how locational requirements are related to the age of a particular 
method than the product-cycle theory approach. The important 
variable is decentralization cost, and if this cost is small, then branch 
plant production may be advantageous also for new products. 

There are, however, few empirical studies available that have in
vestigated the differentiation of production processes of branch and 
headquarter plants, using the categories provided by product cycle 
theory. In order to give some empirical illustration of how early phase 
production methods are located within multiplant firms, I will instead 
primarily use studies of the spatial distribution of research and devel
opment functions and innovations. 

Research and development activities can safely be classified as having 
many of the characteristics of an early phase production process. They 
are unstandardized, and each project is, in general, relatively small
scale as there is little replication involved. It may, therefore, be 
assumed that the decentralization costs of research and development are 
relatively high and that headquarter locations are preferred. 

In a study of research and development activities in the U.S., Malecki 
provides an analysis of how research and development activities are 
located within corporations. Using data on research and development 
locations for 330 large U.S. firms, Malecki is able to show that the 
headquarter urban area is a very frequently selected location for re
search and development laboratories. Of 118 firms with only one re
search and development location, 113 (95.8 %) have a research and 
development unit in the headquarter urban area. Among firms with 

152 See e.g. Dicken (1976, p. 410) and Erickson (1976, p. 255). 
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multiple research and development locations, 177 out of 212 (83.5 %) 
have a research and development unit in the headquarter urban area.t53 

These findings are complemented by a study of research and devel
opment location in the British pharmaceutical industry by Howells.154 
In a survey of 83 pharmaceutical manufacturing enterprises, firms with 
separate research departments were asked to state which factors had 
been important for the location of their research facilities. Proximity 
to the head office was mentioned as the main location factor by the 
largest number (34.2 %) of the 38 companies that responded to this 
question. A further 26.3% mentioned proximity to the main corporate 
production unit as the main location factor, but it is not possible from 
Howells' paper to determine to what degree these units are located near 
the headquarters. 

Oakey, Thwaites & Nash have studied the regional distribution of 
innovations in British manufacturing industry. They found that the 
innovations introduced at branch plants were more often developed 
elsewhere than the innovations introduced at headquarter plants. The 
probability of an innovation being introduced from the outside was 
more than twice as high if the first commercial introduction of an 
innovation was made at a branch rather than at a headquarter plant.155 

A final piece of evidence that could be interpreted as a sign of a 
specialization in headquarter locations in early phase production activi
ties is provided by Healey. In an analysis of product changes in 64 
multi plant enterprises in the U.K. textile and clothing industry, Healey 
finds a clear difference between headquarter plants and dependent 
plants in the number of products added and lost. The probability of a 
product being added to the production program was more than five 
times higher, and the probability of a product loss almost four times 
higher, for headquarter plants than for branch or subsidiary plants. 
This certainly indicates that production at the headquarter plant is more 
flexible than branch plant production. It may also be taken as a reflec
tion of a process where new products are added to the production pro
gram whereas old products are -shifted out to other production units, 
within or outside the firm.156 

153 Malecki, E.J. (1980) Corporate organization of R and D and the location of 
technological activities, Regional Studies, 14, 219-234. 

154 Howells, J.R.L. (1984) The location of research and development: Some 
observations and evidence from Britain, Regional Studies, 18, 13-29. 

155 Oakey, R.P., Thwaites, A.T. & Nash P.A. (1980) The regional distribution of 
innovative manufacturing establishments in Britain, Regional Studies, 14, 235-
253. 

156 Healey, M.J. (1982b) Product changes in multi-plant enterprises, Geoforum, 12, 
359-370. 
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Homogenization of activities at branch plants 

I have argued above that the presence of a fixed-cost element in de
centralization costs may result in an increased probability for large
scale production processes to be located at branch plants. Assume, for 
example, that the principallocational advantage of a branch plant loca
tion is that wages are 10 kr. lower per hour. A production project that 
requires 10 000 man-hours per year can, then, bear a maximum de
centralization cost of 100 000 kr. Assume now that another project 
requires 100 000 man-hours per year. This project may then be profi
tably located to the branch plant if decentralization costs are less than 
one million kr. The ability of a large project to bear larger decentral
ization costs makes it more probable that relatively large-scale produc
tion processes will be located to branch plants as long as these costs are 
less than proportional to production scale. Therefore, branch plants 
may also be expected to be more homogeneous than headquarter plants 
in terms of the type of production processes carried out. 

An indication of the validity of this argument is provided by Luttrell 
who, in a study of the costs associated with the establishment of branch 
plants, finds that : 

In the cases in which a narrow range of products and processes, in relation 
to the branch's size, was undertaken, the problems of establishment and 
growth were greatly eased; whereas in the cases in which a branch had a 
more varied programme than the equivalent department or section of its 
parent factory, this factor often led to high costs.157 

Empirical results relating to this hypothesis are, however, not very 
numerous. The results presented by Mikus concerning the range of 
production activities that are carried out at branch plants and main 
plants are therefore very valuable. In two of the four industries sur
veyed by Mikus the share of establishments with only one production 
stage was about twice as large for branch plants as for headquarter 
plants: electrical industry (18.6% compared to 8.8 %) and chemical 
industry (26.9 % compared to 14.5 % ). In the precision mechanics 
industry, one-stage production plants were more than three times as 
common among branch plants (45.4% of branch plants, 13.1 % of 
main plants). Only in the food industry did branch and headquarter 
establishments have equal shares of one-stage production plants.15& 

But, even without direct information about the structure of produc
tion activities, it is possible to get indications of the degree of diversi
fication in the labour process from employment data. If, for example, 
the structure of the labour force is analysed in terms of male and 
female employment, it may be argued that establishments with very 
high shares of female employment or establishments with very high 

157 Luttrell (1962, p. 311). 
15& Mikus (1979, pp. 87-88). 
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Table 6.2 Establishments in Swedish multiplant firms in 1982 
by level of female employment share and plant status. 

Branch plants Headquarter plants 

Share of female employment No. % No. % 

0-10% 498 35.2 114 21.2 

10-20% 340 24.1 126 23.4 

20-30% 195 13.8 112 20.8 

30-40% 91 6.4 68 12.6 

40-50% 96 6.8 47 8.7 

50-60% 73 5.2 32 5.9 

60-70% 40 2.8 22 4.1 

70-80% 27 1.9 11 2.0 

80-90% 22 1.6 5 0.9 

90-100% 31 2.2 2 0.4 

All establishments 1413 100.0 539 100.0 

Source: Industrial Statistics (1984). 

shares of male employment are less diversified than plants with a more 
balanced labour force. This argument is based on the well-documented 
existence of a strict occupational segregation by sext59, or sex 
typingt6o, that assigns certain jobs to women and other jobs to men. It 
is therefore improbable that a plant with a wide variety of labour tasks 
will employ only men or only women, whereas, in plants where only a 
small number of tasks are present, high shares of either female or male 
employment may be expected. 

In Table 6.2 Swedish branch and headquarter plants are classified 
according to the share of total female employment in the establish
ments. A comparison of the number of branch and headquarter plants 
in each class shows that the share of branch plants in the extreme types 
of establishments - with very high or very low shares of female 
employment - is relatively high, whereas headquarter plants are over
represented among establishments with moderate shares of female 
employment. In Figure 6.3 this difference in the distribution of branch 
and headquarter plants among establishments with different levels of 

l59 Dex, S. (1985) The Sexual Division of Work. Brighton: Wheatsheaf Books. 
Walby, S. (1986) Patriarchy at Work. Cambridge: Polity Press. 

160 Milkman, R. (1987) Gender at Work. Urbana: University of lliinois Press. 
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tain extent, this lack of diversification may be explained by the lower 
share of non-production activities at branch plants. 

However, the results also show that the hypothesis put forward by 
Townroe and Fim162 concerning a higher ratio of female employment 
in branch plants must be re-formulated. This hypothesis does not take 
into consideration, and cannot explain, that both plants dominated by 
females and plants dominated by males are more common among 
branch plants than among headquarter plants. It may also be noted that 
it is the comparatively small number of branch plants dominated by 
female labour that have attracted attention and not the large number of 
branch plants employing predominantly men. 

Indications of a lack of diversification in branch plants are also pre
sent in the data presented in a study by N ordplan on the occupational 
structure of salaried employees in two large Swedish manufacturing 
companies. This study uses a register of salaried employees held by the 
Swedish employers' confederation (SAF), where white-collar em
ployees are classified according to the level and function of their occu
pation. In the study the original 60 functions used in the classification 
are reduced to five groups: planning and management functions, pro
duction preparatory functions, production-attached functions, market
ing functions, and service functions. From the data given in the report, 
it is possible to calculate and compare the employment shares of these 
different functions at the headquarter establishment and at the branch 
plants for the two companies. 

This comparison shows that the salaried employees at the headquar
ter locations are more evenly distributed among these functions than 
are the branch plant employees. In the two headquarter locations, no 
group of functions has a smaller employment share than 12 % nor a 
larger employment share than 31 %. Also, the employment share of 
the largest function in the headquarter establishment is, in both firms, 
about twice the employment share of the smallest function. In the 
branch plants, however, there are large size differences between func
tions. Here, the largest function, which for both firms is production
attached functions, has more than 40 % of the white-collar employ
ment, and is five to seven times larger than marketing, the smallest 
function of the branch plants for both firms with less than 9% em
ployment share.163 

Although these results cannot be generalized because of the case 
study character of the investigation, they nevertheless indicate that the 
stronger specialization of branch plants suggested by their shares of 
female employment may also be reflected in the composition of their 
white-collar labour force. 

162 See chapter 1. 
163 Nordplan (1980, pp. 30, 44, and 47). 
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Different sensitivity of branch and headquarter plants to place-bound 
location factors 
The last of the propositions advanced above implies that branch plants 
should be expected to be more closely adapted to place-specific location 
factors than head,quarter plants. The reason for this is that decentral
ization costs serve as a kind of trade barrier, protecting the 
headquarter location from competition from locations with place
bound locational advantages. It may, therefore, be expected that not 
only activities favoured by place-bound locational advantages, but also 
activities with high decentralization costs will be found at the 
headquarter location. An activity carried out at a branch plant must, 
however, as pointed out in chapter 4, have a place-bound locational 
advantage that compensates for decentralization costs. 

Although this proposition is formulated at an abstract level, empiri
cal studies may still be able to provide at least some circumstantial evi
dence concerning this hypothesis. In order to test the proposition of a 
difference in sensitivity to place-bound location factors between branch 
and headquarter plants it is necessary to: 

1. Identify and measure a place-specific location factor that might be 
assumed to have an effect on plant location or plant activities. 

2. Measure the impact of this location factor on branch and head-
quarter plants. 

In the literature, I have found two studies that more or less follow this 
procedure. The first one is the study by Malecki, referred to above, on 
the location of research and development laboratories within manufac
turing corporations. He identifies three important locational factors for 
research and development: availability of skilled labour, inter
organizational interaction, and integration with production. These 
location factors give rise to three types of research and development 
locations: innovation centre location, location at corporate headquarter, 
and production facility location. To measure the impact of these 
location factors, he performs a discriminant analysis on those U.S. 
urban areas that have more than four research and development 
laboratories. These urban areas are classified according to the presence 
of headquarters with attached research and development facilities, the 
importance of manufacturing, the amount of federal scientific activity, 
and the university research intensity in the area. 

Guided by the results of the statistical analysis, Malecki identifies 
four types of research and development locations: headquarter cities, 
manufacturing cities and two categories of innovation centres. The first 
two types of research and development locations are characterized by 
high or average values on the manufacturing and headquarter variables 
but low values on the federal scientific activity and the university 
research intensity variables. The innovation centre types have, instead, 
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low or average values on the headquarter and manufacturing variables 
but high values on the scientific activity and research intensity varia
bles.164 

The location of research and development laboratories in cities with 
low university research intensity and federal scientific activity, but 
with large or average number of headquarters with attached research 
and development facilities, may, as I see it, be interpreted in terms of a 
smaller sensitivity of headquarters to place-bound location factors. 
Malecki's test of the impact of location factors is, however, too indirect 
to guarantee that this interpretation is correct. 

More direct evidence of an adaptation of externally controlled estab
lishments to place-bound location factors is provided by Harrington & 
Bamas. In a study of 1163 foreign-owned business establishments in 
New York State, they find that the incidence of foreign-owned stand
alone plants is negatively correlated with the proportion of office
related occupations in the county work-force, and that the incidence of 
foreign-owned office activities is positively correlated with the same 
factor. When related to the proportions of service sector, primary 
sector and manufacturing related occupations, however, the signs of the 
correlations are reversed. These foreign-owned establishments thus 
adapt positively to their locational environment. But this finding only 
demonstrates one part of the differential sensitivity hypothesis - as no 
headquarter sites are surveyed it is impossible to tell if these exhibit 
less locational adaptation.165 

In order to extend the available evidence, I have tried to find a loca
tion factor that could be related to some available locational charac
teristics of branch and headquarter plants in Swedish multiplant firms. 
Two variables already used in the empirical analysis in this 
chapter, white-collar employment and female employment, were 
chosen as measures of establishment adaptation to place-bound location 
factors. As an aggregate measure of the locational environment of an 
establishment, the size of the largest settlement in the municipality 
where the plant is located was selected. Settlement size may be expected 
to influence a number of location factors that are important for the 
choice of activities pursued at a particular plant. 

Concerning the level of white-collar employment, there exists a 
well-established body of both theoretical and empirical studies that 
emphasize the locational pull that large cities will exert on non
production activities.166 The attraction of urban areas on office related 

164 Malecki (1980, pp. 229-231). 
165 Harrington, J.W. & Barnas, D.J. (1988) Foreign-owned firms and regional

functional specialization. Environment and Planning A, 20, 937-952. 
166 Ahnstrom (1973), Tornqvist (1970), Pred (1975), Scott (1983a), Goddard, J.B. 

(1975) Office Location in Urban and Regional Development. London: Oxford 
University Press. Stephens, J.D. (1982) Metropolitan areas as decision-making 
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activities stems from a number of sources, including the availability of 
information, the presence of different forms of business services, the 
opportunities for face-to-face contacts, and the ample supply of edu
cated labour. It may, therefore, be expected that establishments with 
large numbers of salaried employees are more common in municipali
ties with large settlements than in municipalities without large settle
ments. 

The available evidence in the literature cannot provide an equally 
strong base for a hypothesis of an association between female employ
ment and city size. There are, however, a number of circumstances that 
may be used as arguments for such an association, at least if the discus
sion is limited to the employment of manual labour. 

Firstly, the employment of female labour in manufacturing has, to a 
large extent, been associated with a desire to get cheap labour. 
Therefore, employers of female workers will be less willing to raise 
wages in order to increase the supply of labour and will become more 
dependent on the availability of a local reserve of female labour than 
employers of male labour. 

Secondly, there are strong reasons to expect differences in the supply 
of female labour to manufacturing industry between settlements of dif
ferent size. These differences are, at least in Sweden, partly caused by 
the importance of the public sector as an employer of female labour. 
The largest public sector institutions, for example hospitals, are located 
in larger cities, and the public sector demand for female labour is 
therefore higher there than in smaller settlements.l67 The private 
service sector's demand for female labour is also more concentrated to 
larger cities.168 On the other hand, if a manufacturer seeks a large 
number of women to employ, it may be easier for him to hire them in 
a large city than in a small settlement.169 

Together, these considerations permit the conclusion that it is pos
sible that small and large settlements offer different opportunities for 
hiring female workers. An adaptation to settlement size may, therefore, 
be expected to produce different patterns in the distribution of estab
lishments according to their employment of female labour. 

The statistical analysis now has to show two things: Firstly, that the 
hypothesized influences of settlement size on establishment activities 

centers. In C.M. Christian & R.A. Harper (Eds.) Modern Metropolitan Systems. 
Columbus: Merrill. 

167 See e.g. Official Statistics of Sweden (1979a) Population and Housing Census 
1975 (Part 6:2). Stockholm: National Central Bureau of Statistics. (Table 7). 

168 Statens offentliga utredningar (1989) Fungerande regioner i samspel (SOU 
1989:55). Stockholm: Allmanna Forlaget. (Table 2.9). 

169 For a discussion of the development of female manufacturing employment in 
different types of settlements, see Lundmark & Malmberg (1988, chapter 9) and 
pp. 241-242 in Maskell, P. (1986) Industriens flugtfra storbyen -Arsager og 
konsekvenser. Kf/!benhavn: Erhvervs 0konomisk Forlag. 
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Table 6.3 Production plants in multiplant firms by settlement 
size and level of white-collar employment in 1982. 
(Difference between actual and expected values in 
parentheses). 

Settlement size 

Level of white-collar employment Small Medium Large 

Low (1-12 salaried employees) 430 264 213 
(+56.4) (-17.8) (-38.6) 

Medium (13-49 salaried employees) 200 180 155 
(-20.4) (+13.8) (+6.6) 

High (;:::50 salaried employees) 139 136 150 
(-36.1) (+4.0) (+32.1) 

Summary statistics: 
DF: 4 
Total Chi-Square: 35.167 p = .0001 

Source: Industrial Statistics (1984) and Official Statistics of Sweden (1976). 

really are present. Secondly, that such patterns are stronger for branch 
plants than for headquarter plants. Although different statistical 
methods could be employed for this purpose, I have chosen to rely on 
the use of contingency tables for both the description and analysis of 
location patterns. 

The variable that should account for differences in place-bound 
location factors - settlement size - has been divided into three cate
gories, Small ( < 15 000), Medium (15 000 - 49 999), and Large 
(~50 000), on the basis of the 1975 population of the largest settle
ment in the municipality. This classification permits the most important 
locational differences to be accounted for as well as ensuring that the 
number of establishments that fall into each category is about the same. 

The establishments have been classified according to their level of 
white-collar employment in 1982. Three classes have been used: Low 
(1-12 salaried employees), Medium (more than 12 and less than 50 
salaried employees), and High (50 salaried employees or more). For 
the classification of establishments according to the number of female 
workers in 1982, four classes were appropriate: None, Few (1-9 
female workers), Average (10-49 female workers), and Many (50 
female workers or more). Because of the different locational forces af
fecting detached headquarters, no establishments without production 
workers in 1982 were included. 

In Table 6.3, the results of a cross-classification of production plants 
in multiplant firms by settlement size and level of white-collar em-
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Table 6.4 Production plants in multiplant firms by settlement 
size and number of female workers in 1982. 
(Difference between actual and expected values in 
parentheses). 

Settlement size 

Number of female workers Small Medium Large 

None 151 145 137 
(-27.3) (+10.5) (+ 16.9) 

Few (1-9 female workers) 243 169 149 
(+11.9) (-5.3) (-6.6) 

Average (10-49 female workers) 242 167 133 
(+18.8) (-1.4) (-17.4) 

Many (50 female workers or more) 133 99 99 
(-3.3) (-3.8) (+7.2) 

Summary statistics 
DF: 6 
Total Chi-Square: 12.816 p = .046 

Source: Industrial Statistics (1984) and Official Statistics of Sweden (1976). 

ployment are presented, and in Table 6.4 the corresponding results for 
a cross-classification of settlement size and number of female workers. 
As shown by the x2-value at the end of each table, there are dependen
cies between settlement size and level of white-collar employment and 
between settlement size and number of female workers. 

For white-collar employment, the association is in the hypothesized 
direction. Small settlements have a surplus of plants with low levels of 
white-collar employment, whereas large settlements have a surplus of 
establishments with high levels of white-collar employment. 

The pattern found in Table 6.4 is a bit more complicated: Large and 
medium-sized settlements have a surplus of plants with no female 
workers at all, whereas small settlements have more plants than ex
pected with few or an average number of female workers. Finally, 
there is a surplus of plants with many female workers in large settle
ments. This pattern may be given an interpretation that, at least in 
broad terms, is in line with the analysis presented above of the possible 
relations between settlement size and the employment of female 
workers. 

The first step in the statistical analysis has, thus, been successful in so 
far as that a dependency between the employment structure of plants 
and the size of the place where they are located has been demonstrated. 
The question is now if this dependency is stronger for branch plants 
than for headquarter plants? To answer this question, Tables 6.3 and 
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Table 6.5 Production plants in multiplant firms by settlement 
size, level of white-collar employment, and plant 
status in 1982. (Difference between actual and ex
pected values in parentheses). 

a. Headquarter plants. 

Settlement size 

Level of white-collar employment Small Medium Large 

Low (1-12 salaried employees) 54 39 46 
(+9.7) (-1.5) (-8.2) 

Medium (13-49 salaried employees) 42 43 50 
( -1.0) (+3.7) (-2.6) 

High (~50 salaried employees) 56 57 90 
( -8.7) (-2.2) (+10.8) 

Summary statistics: 
DF: 4 
Total Chi-Square: 6.652 p = .1555 

b. Branch plants. 

Settlement size 

Level of white-collar employment Small Medium Large 

/ Low (1-12 salaried employees) 376 225 167 
(+35.1) (-18.7) (-16.4) 

Medium (13-49 salaried employees) 158 137 105 
(-19.6) (+10.1) (+9.5) 

High (~50 salaried employees) 83 79 60 
(-15.5) (+8.6) (+7.0) 

Summary statistics: 
DF: 4 
Total Chi-Square: 14.819 p = .0051 

Source: Industrial Statistics (1984) and Official Statistics of Sweden (1976). 

6.4 has each been split in two parts - one for headquarter plants and 
one for branch plants. The results are presented in Tables 6.5 and 6.6. 

Comparing Tables 6.5a and 6.5b, it may be noted that both head
quarter plants and branch plants seem to be differentiated in terms of 
the number of salaried employees in about the same way according to 
the size of their settlements. In small settlements, there is a surplus of 
plants with few salaried employees, and in large settlements, there is a 
surplus of plants with many salaried employees. The differences be
tween actual and expected values are, however, larger for branch 
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Table 6.6 Production plants in multiplant firms by settlement 
size, number of female workers, and plant status in 
1982. (Difference between actual and expected values 
in parentheses). 

a. Headquarter plants. 

Settlement size 

Number of female workers Small Medium Large 

None 22 22 36 
(-3.5) (-1.3) (+4.8) 

Few ( 1-9 female workers) 39 45 51 
(-4.0) (+5.7) (-1.6) 

Average (10-49 female workers) 51 38 53 
(+5.8) (-3.4) (-2.4) 

Many (50 female workers or more) 40 34 46 
( + 1.8) (-1.0) (-0.8) 

Summary statistics: 
DF: 6 
Total Chi-Square: 3.763 p = .7087 

b. Branch plants. 

Settlement size 

Number of female workers Small Medium Large 

None 129 123 101 
(-27.7) (+11.0) (+16.7) 

Few (1-9 female workers) 204 124 98 
(+14.9) (-11.2) (-3.7) 

Average (10-49 female workers) 191 129 80 
(+13.4) (+2.1) (-15.5) 

Many (50 female workers or more) 93 65 53 
(-0.7) (-1.9) (+2.6) 

Summary statistics: 
DF: 6 
Total Chi-Square: 15.287 p = .0181 

Source: Industrial Statistics (1984) and Official Statistics of Sweden (1976). 

plants, and this gives a higher x2-value, and thus a lower probability 
that these deviations from independence are random. 

The same is true for Tables 6.6a and 6.6b, where the distribution of 
establishments by number of female workers and settlement size is gi
ven separately for branch and headquarter plants. Here the differences 
between expected and observed values are very small for headquarter 
plants. As indicated by the X2-value and the probability value, the de-
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viations from independence may well be purely random. For branch 
plants, however, there exists a significant dependency between the two 
classification variables. Small settlements have a surplus of plants with 
few and an average number of female workers. Medium-sized settle
ments have a surplus of branch plants with no female workers. Large 
settlements also have a surplus of branch plants with only male wor
kers. It thus seems as if branch plants located in small settlements are 
more prone to employ female labour, at least in small or average 
quantities, while branch plants employing many female workers are 
more evenly distributed between settlements of different size. 

These patterns in the employment structure of industrial plants are 
interesting in themselves. The most important implication of the above 
findings in the present context is, however, that they indicate that head
quarter production plants may indeed be less dependent on place-bound 
location factors. A significant dependency between establishment em
ployment structure and settlement size could be demonstrated for 
branch plants but not for headquarter plants. The hypothesis of a lesser 
sensitivity of headquarter plants to place-bound location factors has 
thus received some additional support. 

Conclusions 
It is difficult to maintain that a spatial separation of firm activities will 
not lead to costs of decentralization. Only if face-to-face contacts are 
not necessary for any firm activity would it be possible to decentralize 
functions without regard to the effect on communication costs. 

In the theoretical analysis of this chapter it has been shown that, due 
to the existence of these decentralization costs, there will be a differen
tiation of branch and headquarter plants. Activities with low decentral
ization costs will be more frequent at branch plants and activities with 
high decentralization costs at headquarters. 

It has also been possible to present a considerable amount of empiri
cal evidence of differentiation between branch plants and headquarter 
plants that may be explained with reference to decentralization costs: 
The existence of headquarters with concentrations of white-collar 
labour, the location of research and development activities near to 
headquarters, frequent product changes at headquarter plants, less di
versification of production activities at branch plants and the indica
tions of a lower sensitivity to place-specific location factors for head
quarter plants. 

The main conclusion of this chapter is, therefore, that several impor
tant effects of external ownership may be captured by the theoretically 
and empirically well-founded hypothesis of a differentiation between 
branch plants and headquarter plants based on decentralization costs. 
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Chapter 7 

Branch Plant Linkages 
- A Theoretical Analysis 

One of the most frequently formulated and tested hypotheses concern
ing the effects of external control is that branch plants are character
ized by a lower dependence on local linkage than independent, locally 
controlled plants.l70 The results of empirical studies of branch plant 
linkages are not very conclusive, however, and linkage research has 
also been criticized for having a weak theoretical basis.171 This criti
cism . is certainly justified in the sense that there has been very little 
theoretical discussion of what might, in general, determine the spatial 
distribution of linkages. The conceptual basis of these studies has in
stead been regional development theory of the Keynes and Perroux 
variety. That is, studies of branch plant linkages have been based on a 
theory that recognizes the importance of linkages for explaining re
gional development, but they have lacked a well-developed theory for 
the linkages as such. 

In this chapter, I will, therefore, present the outline of a theory of 
linkage formation, and on the basis of this theory I will discuss how 
ownership characteristics might influence linkage patterns. 

Distance-dependency of linkage costs 
An analytical approach to the question of why there are differences 
between the linkages of branch plants and independent plants could 
start with the same type of question as was raised in chapter 4: Why 
should the linkage pattern of branch plants differ from the linkage 
pattern of independent plants? This question is, however, difficult to 

170 For an early example of this approach, see Parsons, G.F. (1972) The giant 
manufacturing corporations and balanced regional growth in Britain. Area, 4, 97-
103. 

171 Scott (1983a), and Taylor, M.J. & Thrift, N.J. (1982) Industrial linkage and the 
segmented economy: 1. Some theoretical proposals. Environment and Planning 
A, 14, 1601-1614. 
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answer without a theory of the determinants of linkage patterns in 
general. In spite of the central importance of such a theory for studies 
in industrial geography, progress towards a systematic theory of link
age patterns has been very slow. However, because of the very close, 
although sometimes unnoticed, connection between location theory and 
linkage cost analysis, it is possible to extract a theory of linkage pat
terns from earlier treatises on location theory .172 

The connection between location theory and linkages may be de
monstrated in different ways. If a broad definition is used, and all ex
ternal exchange relations of a firm are included in the linkage concept, 
then the differences between alternative locations, as they are analysed 
in location theory, will become a product of differences in linkage 
costs. Furthermore, the selection of an optimal location for a specific 
activity also implies a simultaneous selection of both sources of inputs 
and destinations for outputs. Any theory of location therefore will 
contain an implicit or explicit theory of linkage patterns, also when, as 
in the following analysis, inputs of labour and land are not included in 
the linkage concept. One example of this is that the idea of a natural 
preference for local linkages is based on the Weberian notion of firms 
trying to minimize transport costs by locating close to suppliers and 
markets.173 "In so far as firms are assumed to minimize transportation 
costs or maximize market access in their choice of an operating loca
tion, industrial agglomerations and short-distance transfers might be 
expected to dominate the manufacturing geography of developed 
regions" _174 Another example is the product cycle theory which implies 
a different spatial arrangement of linkages for early phase products and 
mature products. A third example is the location theory for admin
istrative functions, presented by Tornqvist, predicting that the com
munication linkages of activities located to metropolitan areas will be 
characterized by a large amount of short-distance, face-to-face 
contacts.175 The analyses of linkage costs provided by these and other 
contributions to location theory may thus be used to formulate a theory 
of linkage patterns. 

Linkage cost analysis 
Traditionally, the analysis of linkage costs has been directed primarily 
towards transport costs, that is the costs incurred by the physical 
movement of inputs from the seller to the production site, and the 
movement of outputs from the production site to the buyer. It has been 
shown how the structure of transport costs, in combination with the 

172 Scott (1983a, p. 1). 
173 Scott (1983a, p. 8). 
174 McDermott (1976, p. 323). 
175 Tomqvist (1970). 
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relative transportability of inputs and outputs, produces different loca
tional outcomes.176 More recently, it has been suggested that the diffe
rences in transport costs between commodities depend not only upon 
the physical characteristics of each commodity, but also on the magni
tude and stability of the freight flows. For large-volume and stable 
freight flows it will be possible to create transport systems that, in spite 
of high fixed costs, will provide low transport costs per unit and per 
kilometre. Transport costs for small-volume and unstable freight flows 
will, on the other hand, be more sensitive to increasing distances.177 

Procurement of inputs and distribution of outputs is, however, not 
only a matter of physical movement. Linkages are also the expression 
of a social division of labour. Both input and output linkages must, 
therefore, have very definite physical qualities. There is also, except in 
cases of intrafirm deliveries, a transfer of ownership involved in every 
linkage relationship. 

As a consequence, the physical exchange of inputs and outputs must 
be accompanied by an exchange of information between buyer and 
seller178 and the conditions for this information exchange may in
fluence linkage costs. This part of linkage costs, which is related to the 
administrative handling of input procurement and output distribution, 
may, with reference to the transaction cost approach, be termed the 
transaction costs of linkages. The transaction costs of linkages and their 
dependency on the distance between buyer and seller have, now and 
then, been commented upon by location theorists. 

Thus, Hoover observes that the locational advantages of a site with 
respect to linkage costs vary "rather systematically according to dis
tance from customers and suppliers", not only because of transport 
costs but also "because the negotiations involved in purchasing and 
selling are less conveniently carried on at a distance" .179 In spite of this 
observation, his following analysis is, in its essentials, restricted to 
transport costs. 

Similarly, Florence has noticed that small specialized plants that are 
located near to each other, 

... reproduce the main advantages of the large plant, namely, the physical 
juxtaposition of consecutive processes and auxiliary services in the 
making of a product or allied products which reduces costs of trans
portation, communication and contacts.180 [italics added] 

176 See e.g. Hoover, E.M. (1948) The Location of Economic Activity. New York: 
McGraw-Hill. 

177 Scott (1983a, p. 9). . 
l78 Pred, A. (1977) City-Systems in Advanced Economies. London: Hutchinson. 
179 Hoover (1948, p. 8). 
l80 Florence, P.S. (1948) Investment, Location and Size of Plant. Cambridge: 

Cambridge University Press. Cited in Keeble, D.E. (1969) Local industrial 
linkage and manufacturing growth in Outer London. Town Planning Review, 40, 
163-188. 
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Estall & Buchanan also point to possible transaction cost advantages of 
geographical proximity: 

... a close relationship, almost a partnership, grows up among related 
firms in a given geographical area. The ability, for example, of members 
of the group to meet without inconvenience to discuss common problems 
and matters of mutual interest is a not inconsiderable advantage of close 
geographical association.181 

But in spite of these observations, assumptions of distance-dependent 
transaction costs have only gradually and partially become incorpo
rated into theoretical models of industrial location. A first attempt was 
made by Vernon in his argumentation for a product cycle dependent 
pattern of international trade.182 Vernon states that new labour saving 
products and products that satisfy the demand of consumers with high 
incomes are likely to be first introduced in the United States, because 
the largest market for such products is found there. He points out that 
"the need for swift and effective communication on the part of the pro
ducer with customers, suppliers and even competitors is especially high 
at this stage" because of the uncertainty about both input and output 
specification,183 This need for "swift and easy" communication favours 
a location to the U.S. where, in addition to a large market, a wide 
variety of input suppliers may be found. 

An important contribution to the analysis of the distance-dependency 
of transaction costs is also provided by research in Sweden on the rela
tion between information linkages and location. In this research pro
gram, carried out in the latter part of the 1960s, a location theory was 
formulated which, instead of analysing the transport cost of goods and 
explaining the location of manufacturing plants by reference to input 
requirements and output characteristics, focused on the transport cost 
of people and explained the location of work functions by reference to 
their pattern of external contacts. By analysing the transport cost of 
people and the role of face-to-face contacts in information exchange, 
these studies provided a basis for a more explicit analysis of how trans
action costs may be reduced by geographical proximity and thus how 
the imprecise formulations of earlier writers could be transcended,184 

In general, however, very few of these studies of contact patterns 
tried to explore the close interrelationship between material linkages 
and information linkages. Therefore, the incorporation of transaction 
cost considerations into the analysis of material linkage costs remained 
incomplete. A more thorough analysis of the transaction cost element 

181 Estall, R.C. & Buchanan, R.O. (1961) Industrial Activity and Economic 
Geography. London: Hutchinson. (Quotation from p. 95 ). 

182 Vernon, R. (1966) International investment and international trade in the product 
cycle. Quarterly Journal of Economics, 80, 190-207. 

183 Vernon (1966, p. 195). 
184 See Tornqvist (1970). 
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in linkage costs and its dependency on the distance between seller and 
buyer was instead presented by Fredriksson & Lindmark.185 They 
distinguish between standardized supplies and customer-specific 
supplies. Standardized supplies have in general comparatively little 
information associated with them and may, therefore, according to 
Fredrikson & Lindmark, be exchanged in both national or international 
transactions. Customer-specific supplies, on the other hand, are often 
based on extensive technical cooperation between the seller and the 
buyer. And: 

This co-operation requires reliable and rapid communication of informa
tion, which is at present usually conveyed through personal contacts. 
These distance-sensitive contacts limit the geographical area in which 
possible contractors should be located, if placing production with them is 
to be considered profitable.I86 

Later, a similar distinction was used by Scott in order to account for 
the simultaneous presence of both agglomerative and deglomerative 
tendencies in the location of manufacturing industry. Scott distinguishes 
between two contrasting forms of production. The differences between 
these forms of production are primarily based on the characteristics of 
their final outputs. Plants with unstandardized and constantly changing 
output will be characterized by small-scale, labour-intensive activities 
with a tendency to vertical disintegration, whereas plants which are 
able to standardize their output will be characterized by large-scale, 
capital-intensive activities with a tendency to integration and resynthe
sis of labour processes,187 

With these forms of production are also associated certain types of 
linkages. For small-scale, unstandardized, and labour-intensive 
activities, linkages tend to be constantly changing in form and spatial 
pattern. Small-scale production also implies that the volume of each 
linkage flow will be small. And, because the linkages that are associated 
with this form of production are in many cases highly specialized, they 
will, according to Scott, often be "mediated by face-to-face contact in 
which buyers and sellers negotiate with one another their inputs and 
outputs" _188 

The linkages of large-scale, highly standardized, and capital
intensive activities will, on the other hand, often be invariant in content 

185 Fredriksson, C. & Lindmark, L. (1976) Nationella och lokala produktionssystem 
(Studier i fOretagsekonomi, Nr 22).Umea.: Umea. Universitet. Fredriksson, C. & 
Lindmark, L. (1979) From firms to systems of firms: A study of interregional 
dependence in a dynamic society.In F.E.I. Hamilton & G.J.R. Linge (Eds.), 
Spatial Analysis, Industry and the Industrial Environment- Progress in 
Research and Applications: Volume 1 -Industrial Systems (pp. 115-138). 
Chichester: Wiley. 

186 Fredrikson & Lindmark (1979, p. 172). 
187 Scott (1983b, p. 236). 
188 Scott (1983a, p. 19). 
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and of large volume. Furthermore, stable linkage flows make it easier 
to use transport facilities that depend on regularly scheduled shipments. 
For these types of activities, Scott also assumes that "inter-plant orders 
can be refilled without undue or costly re-negotiations of linkage 
specifications" .189 

These differences in linkage characteristics have important locational 
consequences. For small-scale activities, "transport and communication 
costs on inter-plant linkages will be high, and as the distance between 
plants increases, these costs will escalate dramatically upwards" .J90 

They will, therefore, experience very strong agglomerative forces. For 
large-scale, highly standardized, and capital-intensive plants, however, 
linkage costs will be less sensitive to increasing distances because of 
low transport rates and low spatially determined transaction costs. 
They may thus take advantage of the generally lower costs of labour 
and land outside the large agglomerations, and, therefore, this type of 
plants may be expected to "scatter across the economic landscape" .191 

Although this argument may be seen as only a more elaborate ver
sion of the product cycle theory, it represents a major advance in the 
geographical analysis of linkage costs. It contains a discussion of the 
most important elements in linkage costs and how they are related to 
the volume and information requirements of linkages. It could, how
ever, be worthwhile to analyse the relations between linkage volume, 
transaction costs and transport costs within a formal framework in 
order to define more explicitly the distance dependency of linkage 
costs. 

Here, it is important to establish that it is only to the extent that the 
linkage costs vary between different locations, between different sup
pliers of input, or between different customers, that the choice of loca
tion, the choice of supplier, or the choice of customer will be affected 
by linkage costs. Thus, large transport costs or large transaction costs 
for a specific linkage will not affect the choice of location if these 
transport or transaction costs are incurred irrespective of the linkage 
distance. In order to prove that the cost of large volume linkages is less 
sensitive to increasing distances, it is, thus, not enough to show that the 
transport costs per volume unit are smaller for large freight volumes. 
Instead it is the change in transport costs per volume unit and distance 
unit or the change in transaction costs per volume unit and distance unit 
that will be an adequate measure of the dependency of linkage costs on 
geographical proximity. 

A convenient way to analyse how linkage volume and information 
requirements affect transport costs, or transaction costs, per volume 

189 Scott (1983a, p. 20). 
190 ibid. 
191 ibid. 
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unit and distance unit, is to formulate functional expressions of how the 
transport and transaction costs of linkages are determined. These func
tions may then be manipulated in order to obtain expressions that 
reveal how the distance-dependency of linkage costs are influenced by 
the relevant parameters. 

Transaction costs 
The distance-dependency of transaction costs will, as pointed out by 
both Scott and Fredriksson & Lindmark, to a large degree be deter
mined by the frequency of personal contacts that is necessary for the 
information exchange involved in business negotiations and by the 
share of these contacts that must be face-to-face. As the amount of 
information exchange necessary for the establishment of a linkage is 
not directly dependent on the volume of the linkage flow, it may be 
expected that the distance-dependency of transaction costs will diminish 
with increasing linkage volume. 

If it is assumed that only the cost of face-to-face contacts are 
distance-dependent, then total linkage transaction cost (excluding trans
action costs that are not distance-dependent) for a linkage of type l 
extending from location i to locationj, TTACt,ij, could be expressed as 
the number of face-to-face contacts necessary for the establishment and 
maintenance of this linkage, n1, times the cost of a face-to-face contact 
with a partner in location j. This contact cost will be a function of the 
distance between i and j, dij, and may therefore be denoted CC(dij). 
Total linkage transaction cost thus may be expressed as: 

TTACt,ij = n1 * CC(dij) (7.1) 

If now total linkage transaction cost is divided by the total volume of 
the linkage, x, then the average linkage transaction cost per unit of 
output or input, ATACt,ij, is obtained: 

n1 * CC(dij) 
AT A Ct,ij = --=---X--"-- (7.2) 

The distance-dependency of linkage transaction costs may now be de
fined as the change in average linkage transaction cost following a 
change in linkage distance. Or, if expressed as a derivative: 

8AT ACt,ij n1 8CC(dij) 
---...--;--~ - - * ._,..........,...~ 

odij - x odij (7.3) 

From this formula, it can be seen that, as expected, the distance
dependency of linkage transaction costs will increase with the number 
of face-to-face contacts necessary to establish a linkage, n1, and de-
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Table 7.1 The transport rates of the Swedish transport company 
ASG AB in 1988. 

Transport rate per km. and 100 kg. (kr.) 

Delivery volume (kg.) Distances < 300 km. Distances > 380 km. 

100- 299 0.30 0.11 
300- 499 0.25 0.12 
500- 999 0.18 0.12 

1000- 2499 0.12 0.12 
2500- 4999 0.10 0.10 
5000- 6999 0.08 0.08 
7000- 9999 0.07 0.07 

10000-14999 0.06 0.06 
15000-20999 0.05 0.05 
21000- 0.04 0.04 

Source: ASG (1987) Frakttaxor och avgifter [1988.01.01]. Stockholm: ASG. 

determined by three terms. Two of them are familiar from the earlier 
discussion: the transport rate, t(w1x, dij), and the weight/value para
meter, w1• The third term is the derivative of the transport rate with 
respect to distance times the linkage distance, dii· This derivative 
captures the tapering off of transport costs with increasing distances 
that is a common feature of many freight rate systems.193 

The hypothesis advanced by Scott, that increasing linkage volume 
would bring about a lower distance-dependency in transport costs, may 
now be analysed if (7 .6) is differentiated with respect to x: 

8ATPCu; 8t(w 1 x, di;) 2 8t(wzx, dij ) * (
7

.
7

) 
8dii 8x = 8dii 8x * dii * Wz + ox Wz 

According to Scott, this derivative should be negative, that is when x is 
increased then the distance-dependency will decrease. From (7. 7) it 
may be seen that, if this should be the case, it is necessary that at least 
one of the following conditions is fulfilled: 

1. Transport rates per kg. and km. decrease with increasing linkage 
volumes. 

2. The tapering off of transport rates is stronger for large volume 
linkages than for small volume linkages. 

Although the former of these conditions seems more probable, it is 
hard to establish a priori if transport rates behave in a way that makes 

193 Seep. 166 in Lloyd, P.E. & Dicken, P. (1977) Location in Space (2nd ed.). 
London: Harper & Row. 
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Scott's hypothesis true. However, an analysis of the transport rate 
structure of a large Swedish transport firm gives some support for 
Scott's assertion. 

For distances up to 300 km. there is, as shown in Table 7.1, a sharp 
decline in transport rates per kg. and km. when the volume of the de
livery increases. On the other hand, for distances over 380 km. the 
picture is less clear. In this range the transport rate for the smallest 
delivery volume is smaller than the transport rate for somewhat larger 
deliveries, although the largest deliveries still have the lowest transport 
rates. The tapering off of transport rates is present only for deliveries 
of less than 1000 kg., and then only in the form of two different rates 
for each volume class. 

The spatial pattern of linkages when prices are 
random variables 
The transaction and transport costs of a linkage does not, however, 
alone determine with whom a linkage relationship is established. The 
prices charged by different suppliers and the price offered by different 
buyers may be of equal importance. The formulation of a model for 
the spatial distribution of linkages therefore requires that the analysis 
of distance related costs is supplemented by assumptions about the 
spatial structure of prices. Here it will be argued that the notion of a 
general variability in productive conditions across the economic land
scape may be captured by assuming that the prices offered by buyers, 
and the prices demanded by sellers, are random variables. 

An abstract description of the economic landscape 
The existence of spatial variation is fundamental in all sub-disciplines 
of geography. Thus, according to Hartshome, geography is "a science 
that interprets the realities of areal differentiation of the world as they 
are found" _194 In most theoretical approaches to economic geography 
there is therefore an explicit or implicit assumption of a general spatial 
variation in costs present . Thus Smith states that: 

In any industry, costs vary from place to place in accordance with varia
tions in the cost of the necessary factors of production and in the cost of 
marketing. The total revenue obtainable also varies from place to place 
according to variations in demand and price.195 

l94 Hartshorne, R. (1939) The nature of geography. Cited in Johnston, R.J. (1979) 
Geography and Geographers. London: Edw. Arnold. 

195 Smith, D.M. (1973) A theoretical framework for geographical studies of 
industrial location. In J. Blunden, C. Brook, G. Edge, and A. Hay (Eds.), 
Regional Analysis and Development (pp.126-140). London: Open University 
Press. (Reprinted from Economic Geography, 1965, 42). 
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Or in Harvey's phrasing: 

The advantage of a particular location to the individual capitalist depends 
on the cost of constant and variable capital, of transportation to markets 
with sufficient effective demand, the cost of interest-bearing capital, the 
cost and availability of a wide range of ancillary services, as well as land 
price. These costs vary according to the munificence of nature ( ... ), social, 
political and economic conditions which affect the value of labour power, 
costs of intermediate inputs, levels of effective demand, etc.196 

Massey has given a more condensed formulation of essentially the same 
view: "At any point in time ... there is a given uneven geographical 
distribution of the conditions necessary for profitable, and competitive, 
production" .197 Also in Losch's work, the existence of spatial hetero
geneity is of central importance. Heterogeneity is however not assumed 
by Losch. Instead, his analysis shows that, even if the economic land
scape from the outset is a homogeneous plain, a heterogeneous land
scape will come into existence when a spatial division of labour is in
troduced.198 

Of course, it may be possible and meaningful to survey the spatial 
variation in costs for such production factors as labour and land which 
are used by all productive activities. But the variation present in the 
prices of millions of different primary, intermediate and finished 
goods is too large, and the significance of each price pattern too small, 
to make surveying a rational research strategy. Therefore, for the pur
pose of generating a model for linkage patterns in general, it may be 
assumed that prices are random. Such an assumption strongly violates 
the approach of economic geography to search for and explain the con
crete spatial patterns of specific economic activities. And if the aim of a 
study is to investigate the particular linkages of a specific firm this as
sumption may be misplaced. But, if no particular good is specified, 
then the spatial pattern of prices cannot be specified either. 

Instead, an assumption of prices as random variables may, as an 
abstract representation of spatial variation, be substituted for the true 
spatial distribution of prices in order to preserve the important notion 
of a general spatial variation. This assumption, therefore, provides a 
valuable tool for an analysis of generalized linkage patterns. It will be 
shown below that, with this assumption, the expected spatial distribu
tion of linkages may be determined on the basis of information on the 
transport and transaction costs of a linkage, and the spatial distribution 
of sellers (for input linkages) or buyers (for output linkages). 

196 Harvey (1982, p. 388). 
197 Massey (1976, p. 234). 
198 Losch (1954). General variation in product prices is also assumed in the 

common assertion that goods with high value/weight ratios will be less sensitive 
to transport costs than goods with low value-weight ratios. See e.g. Lever (1974). 
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Additional assumptions. 
In order to derive a probabilistic model of linkage formation, I will 
use some results from a branch of statistics that has not often been used 
by human geographers - the statistical theory of extreme values.199 
This theory concerns the characteristics of extreme values, maxima and 
minima, and it offers some valuable tools for the analysis of spatial 
behaviour. The structure of the derived model will be the same for 
both output and input linkages. However, analysing the expected spatial 
distribution of sales is a bit more straightforward and so a model for 
output linkages will be derived here. It is thus assumed that: 
• The spatial distribution of the potential customers for the output 

linkage under study is known. 
• The distribution cost, that is the sum of transport and transaction 

costs for a specific output, as a function of the distance between 
customers and seller, is known. 

• The bid-prices of the different customers are independent, identi-
cally distributed, random variables. 

Furthermore, a profit-maximizing behaviour on the part of the seller is 
assumed and thus: 
• The seller will choose to supply the customer who maximizes the 

seller's sales revenue, net of distribution cost. 
The problem is now to determine the probability that a customer at a 
certain distance, or in a certain distance class, will receive the delivery 
under study. 

Delivery probabilities with two destinations 
First the situation where the customers are located in two different 
cities, A and B, at distances da and db from the seller, will be analysed. 
Let the distribution cost to city i, for the delivery under study, be 
denoted ci. As the distribution cost of a specific delivery may be ex
pressed as a function of distance, it is possible to write: 

Ca = c(da) 

Cb = c(db) 

(7.8a) 

(7.8b) 

where da and db are the distances from the seller to city A and 
B,respectively. Further, let Xa and Xb represent the highest bid-price 
offered by the different customers in A and B. That is, 

Xa = Max ( Xa 1, X 0
2

, ..• , X 0 na) 

Xb = Max ( Xb 1, Xb2
, ••• , Xbnb) 

(7.9a) 

(7.9b) 

199 See Gumbel, E. J. (1958) Statistics of Extremes. New York: Columbia 
University Press. 
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Conclusions 
This derivation thus leads to the conclusion that if the bid-prices are 
assumed to be random variables and sellers attempt to maximize prof
its, then the spatial distribution of output linkages should be expected to 
have a gravity form. If distribution cost per unit of output increases, 
the probability that a customer close to the seller is chosen for deliver
ies increases, whereas goods with a lower distribution cost per distance 
unit will be more widely distributed. Delivery probabilities will also be 
affected by the number of customers in the area and thus the 
probability of local sales will, ceteris paribus, increase with the number 
of potential customers in the seller's home region. 

The same type of conclusions may also be derived for input linkages. 
A complication encountered in such a derivation is that the gumbel 
distribution is valid only for maxima, but a profit maximizing buyer of 
inputs would be expected to minimize input costs. This difficulty may 
however be overcome if a buyer, instead of minimizing input costs, is 
assumed to maximize profits as a function of input costs. 

The linkages of branch plants. 
The linkage model presented above provides a hypothesis of how the 
linkages of an independent plant are arranged. This model may be 
taken as a bench-mark for how linkage patterns are structured, and the 
linkage patterns of branch plants may be analysed as deviations from 
this norm. The discussion in this and earlier chapters then points to 
three circumstances that may cause differences in linkage patterns be
tween branch plants and independent plants. 

Hypotheses 

Firstly, as was shown in chapter 4, the establishment of a branch plant 
requires that the branch plant has a locational advantage over the 
headquarter location. For some branch plants, this locational advantage 
may be availability of cheaper inputs or closeness to a large market. 
Branch plants that are established to capture these kinds of locational 

develops his models within a utility maximizing framework and concentrates on 
those cases where the utilities of trip ends may be approximated by the 
exponential distribution in their upper tails. He shows that this approach directly 
gives the balancing factors of a doubly constrained gravity model an economic 
interpretation as products of the locational rents necessary to ensure that capacity 
constraints are not violated: Cochrane, R.A. (1975) A possible economic basis 
for the gravity model, Journal of Transport Economics and Policy, 9, 34-49. 
See also Mattsson, L-G. (1987) Urban welfare maximization and housing 
market equilibrium in a random utility setting. Environment and Planning A, 19, 
247-261. Leonardi gives a more general treatment of the possibilities of deriving 
multinominal logit and gravity models from asymptotic extreme value theory: 
Leonardi, G. (1982) The structure of random utility models in the light of the 
asymptotic theory of extremes (WP-82-91 IIASA). Laxenburg: IASA. 
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advantages should, of course, be expected to develop a high share of 
local linkages for inputs and output respectively.21o 

Secondly, branch plants may, as was pointed out in chapter 6, have a 
different activity mix than other plants. They may, for example, be 
characterized by more homogenized, large-scale activities than head
quarter plants, and therefore, because of the lower distance-dependent 
linkage costs per unit, be expected to have less local linkages. 

Thirdly, even if differences in activity mix are standardized for, 
branch plants may have a different linkage pattern because the struc
ture of linkage costs may be altered when an establishment is integrated 
in a multiplant firm. If, for example, a similar range of inputs is re
quired by several units in a multiplant firm, then it may be possible to 
reach lower linkage costs by using the same supplier. fu this case, the 
larger volume obtained by coordinating the procurement of inputs may 
reduce transaction costs per unit. Furthermore, transaction costs may 
be reduced because negotiations and other contacts may be handled by 
establishments that are located near to the linkage partner.211 Similarly, 
a unit in a multiplant firm with a common sales organization may be 
able to market output to distant customers at a lower cost than indepen
dent units. If, on the other hand, the input requirements of a plant are 
unique, then the advantages of joint input procurement are smaller. For 
such inputs the linkage pattern of a branch plant may be expected to be 
similar to the linkage pattern of independent plants. 

It should be noted that these possible causes of deviations in the 
linkage pattern of branch plants permit the formulation of 
contradictory hypotheses of branch plant linkages. It is, therefore, not 
surprising that, in spite of the numerous empirical studies of branch 
plant linkages, there have been some difficulties in reaching definite 
conclusions about the effect of ownership differences on linkage 
patterns. 

Linkage studies 
Empirical surveys of linkage patterns have been used both to test lo
cation theory hypotheses and as instruments for policy evaluation. 
Linkage studies may serve as tests for location theories simply because 
a specific location theory implies the existence of a particular linkage 
pattern.212 They may also be used for a dissection of a regional pro
duction system in order to expose relations between different activities 
that are not apparent from ordinary industrial surveys. Used in this 
way linkage studies may give a diagnosis of regional economic prob-

210 This type of argument is cited by Lever (1974, p. 317). 
211 See Britton (1976, p. 314). 
212 See e.g. Mosley, M.J. & Townroe, P.M. (1973) Linkage adjustment following 

industrial movements. Tijdschrift voor Economische en Sociale Geografie, 64, 
137-144. 
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lems and help in the formulation of development policies. 213 There are, 
however, some important measurement problems associated with 
linkage studies. Linkages between business firms have, in general, both 
a material dimension and a value dimension. The value dimension 
makes it easy to aggregate different linkages and to register linkage 
patterns as the spatial distribution of expenditures or revenues. But if 
this approach is used, there is a risk that many important features of 
the linkage pattern are lost. If, on the other hand, information concern
ing the specific linkages is not aggregated at the firm level, then there 
will be problems of data management and data representation. These 
difficulties must be borne in mind when linkage studies are reviewed, 
because the results, to some extent, may be dependent upon how the 
problems of data handling have been solved. 

A more restricted set of linkage studies takes into consideration the 
possible effect of ownership on linkage patterns. These studies share 
the difficulties of linkage studies in general and must, in addition, solve 
the problems of classifying and measuring ownership differences. 
Different approaches to linkage measurement and ownership classifica
tion have, in combination with the options available for assessing diffe
rences in linkage patterns, produced considerable variation in the de
sign of studies focusing on the relation between linkage patterns and 
ownership. 

Trying to evaluate and compare different linkage studies is not made 
any easier by variations in the sector composition of samples and diffe
rences in the regional characteristics of study regions. In order not to 
obscure these possibly important sources of divergent results, I have 
chosen to summarize the results of eight important surveys of owner
ship and linkages in a table where the variation in research designs can 
be studied. The survey results are presented in Table 7.2 using the 
traditional distinction between input linkages, output linkages, and 
service linkages. 

Input linkages 
If input linkages are considered first, it may be noted that a larger 
share of non-local input procurement among externally controlled 
plants has been found in all studies but one. The exception is Eater & 
Walker's study of linkages in the Hamilton metal-working complex, 
where foreign-owned plants purchased a larger share of inputs from 
the local area than Canadian firms.214 However, only four of the 
studies reporting more non-local input linkages for externally control-

213 See e.g. Fredriksson & Lindmark (1979), McDermott (1976), and Marshall 
(1979). 

214 Bater, J.H. & Walker, D.F. (1974) Aspects of industrial linkage: the example of 
the Hamilton metal-working complex, Ontario. Revue de geographie de 
Montreal, 28, 233-243. 
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led establishments than for independent locally controlled plants are 
able to claim that these differences are significant.21s 

These ambiguous results have caused some writers to suggest that the 
hypothesis of an effect of ownership on input linkage patterns must be 
rejected: "Ownership then is not a predictor of material linkage 
patterns. This conclusion is consistent with the results of previous 
research" .216 However, a complete dismissal of the ownership-linkage 
hypothesis on the basis of these findings is an invalid interpretation of 
the empirical results. 

It was proposed in the preceding section that the input linkage 
patterns of branch plants are influenced by determinants that may 
affect the share of local inputs in opposite directions. A smaller share 
of local inputs may be expected because establishments in a multiplant 
firm may be able to lower the transaction costs of linkages by coordi
nating purchases. However, if branch plants are established in order to 
take advantage of a favourable supply of input goods, it may also be 
hypothesized that such plants will have larger shares of local inputs 
than other plants. 

A close examination of the studies presented in Table 7.2 gives an 
indication of how these considerations may be used to explain the 
variable effect of ownership on branch plant input linkage patterns. 
According to this argument, a larger share of non-local inputs should 
be expected only when branch plants are established in a location for 
other reasons than an advantageous input supply situation. Thus, if it 
was possible to determine which locational advantages motivated the 
establishment of the plants surveyed in these studies, a higher share of 
non-local inputs would, above all, be expected among branches seeking 
cheap labour, low-cost premises, and other advantages that are not 
related to the availability of input goods. 

Although such information is not provided in the studies reviewed 
here, there are three surveys where input-related locational advantages 
are less likely to have influenced branch plant location: Hoare's study 
of Northern Ireland, O'Farrell & O'Loughlin's study of grant-aided 
firms in Ireland, and Razin's study of plants in Isra~l's development 
towns. The branch plants surveyed in these studies are very likely to 
have been established because of the strong regional incentives avai
lable and not for input supply reasons. These three studies are also the 
only surveys that have reported significantly larger local input shares 
for locally controlled plants.217 It is also possible to interpret the 

2 15 Britton (1976), Razin (1987), Hoare, A.G. (1978) Industrial linkages and the 
dual economy: the case of Northern Ireland. Regional Studies, 12, 167-180. 
O'Farrell, P.N. & O'Loughlin, B. (1981a) New industry input linkages in Ireland: 
an econometric analysis. Environment and Planning A, 13, 285-308. 

216 Marshall (1979, p. 541-542). 
217 Regional incentives have been available also for the electronic firms in Scotland 
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anomalous finding of larger local input shares for foreign-owned 
plants in the Hamilton metal-working complex as an example of input
capturing branch plant establishments. This interpretation is supported 
by the large overall share of local inputs of firms in this area. For both 
Canadian firms and foreign firms in Hamilton, the share of local inputs 
is much larger than in any other of the eight studies reviewed. 

The fact that neither Lever, Marshall, or McDermott in their studies 
report significantly larger shares of non-local inputs for branch plants 
may well be a reflection of a simultaneous presence of two determi
nants of branch plant linkage pattern, one tending to increase local 
linkage and another tending to diminish the extent of locallinkage.21s 

Output linkages 
A similar analysis can be made with respect to output linkages. Of the 
six studies that have surveyed output linkage patterns, three are able to 
report significantly smaller shares of local sales for externally control
led plants.219 Bater & Walker also report that a much higher propor
tion of foreign firm output than of Canadian firm output is directed to 
customers located outside the Ontario region. Marshall, however, 
found no significant difference in output linkage pattern between in
dependent and externally controlled plants in the Northern region of 
England. And the share of local sales among the electronic component 
plants studied by McDermott did not vary systematically with the loca
tion of ownership, although the externally controlled plants as a group 
have a somewhat larger share of non-local sales. 

The argument put forward in the discussion of input linkages may be 
applied also in this case in order to interpret the results. In the case of 
establishments in multiplant firms, the transaction costs of output link
ages may be less sensitive to increasing distances because of larger 
linkage volumes and the geographical decentralisation of firm em
ployees. Therefore, a lower level of local sales may be expected. 
However, branch plants may be located to an area in order to supply 
the local market and thus reduce the distribution costs of the multiplant 
firm. In this case, a high level of local sales will be expected. 

The presence of such market-capturing branch plants in a sample will 
of course make it difficult to determine empirically if the membership 
of a multiplant firm really facilitates non-local sales. 

surveyed by McDermott (1976). However, the large size of the electronics 
industry in Scotland makes it more difficult to rule out input capturing 
considerations in this case. Note that Britton (1976) does not report any estimates 
of the share of local linkage, only the share of plants with no U.S. imports. 

218 Lever (1974), Marshal! (1979), and McDermott (1976). 
219 Lever (1974), Hoare (1978), and Razin (1987). 
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Table 7.2 Ownership and local linkages - empirical evidence. 

Bater & W alker'l Brittonb 

Study 
region 

Hamilton 

Effective 166 
sample 
size 

Ontario 

87 

Hoarec 

N. Ireland 

56 

Sample 
industries 
(appr. 
!SIC 
codes) 

381 metal 3819 
382 
383 

wire goods 38 metal & 
382 machinery machinery engineering 

Manu- 77 096 emp. 
facturing (1969) 
in region 

electrical 
goods 

3843 auto parts 

591 501 emp. 
(1961) 

142 000 emp. 
(1977) 

Classifi- Canadian/ foreign Canadian-owned Ulster owned I 
cation of owned plants plants I U.S. others 
owners hip branches 

Measure 
of local 
linkage 

Share of Hamilton Share of plants 
input I Ontario with no U.S. 
output imports 

Share of N.I. 
input I output 

Leverd 

Scotland 

24 

3220 
34 
3521 
362 
3811 
3831 

clothing 
paper 
paint 
glass 
small tools 
electrical 
machines 

669 OOOemp. 
(1971) 

Non-Scottish 
branch plants I 
Indigenous firms 

Share of Scottish 
input/output 

Local 
share of 
purchases 

Canadian:53.4% Canadian: 83.3% Ulster: 46.7% Indigenous: 23.7% 
Foreign: 57.7% U.S.: 19.5% Outside: 13.5% Branches: 18.5% 

· Local 
share of 
sales 

Comment 

130 

Canadian: 72.0 % 
Foreign: 42.1 % 

Ulster: 40.7% Indigenous: 87.9% 
Outside: 15.7 % Branches: 65.0% 

"A regional 
policy package 
... that is 
second to none 
in the United 
Kingdom" 



Table 7.2 (continued). 

Marshalle McDermottf O'Farrell & Razinh 
O'Loughling 

Northern region, Scotland Ireland Israel development Study 
UK towns region 

92 28 320 124 Effective 
sample 
size 

31 food 3832 Electronic All industries All industries Sample 
35 chemicals compo- sampled sampled industries 
381 metal nents (appr. 
383 electrical No branch plants /SIC 
3843 ships included, only in- codes) 
3691 bricks dependent plants 
34 paper 

410 600 42663 206000 Manu-
(1973) (1973, in (1981) ( 6 000 - 22 000 inh. facturing 

electronics) per town). in region 

Independent/ Location of Irish I foreign Type of firm, local I Classiji-
subsidiary/ ownership external owner/ cation of 
branch plant headquarter ownership 

Mean proportion Mean percent Percent of inputs Mean percent of Measure 
of Northern Scottish from 1. Ireland input/output from/to of local 
Region purchases/sales 2. local area town & district linkage 
input/output 

Indep.: 41.8% Scotland: 36.0 % Irish nationality Single plant firms: Local 
Sub.: 35.5% External 22.7% increases share Local owner 43.0 % share of 
Branch: 32.9% England: 15.0 % of inputs from Ext. owner 20.1% purchases 

Europe: 38.3 % Ireland with Ext. HQ 18.1% 
U.S.: 18.7% 6.7% points. Multiplant firms 

Ext. owner 23.8% 

Indep.: 31.8% Scotland: 49.1% Single plant firms: Local 
Sub.: 21.1% External 36.8% Local owner 50.4 % share of 
Branches:36.0 % England: 46.7 % Ext. owner 29.6% sales 

Europe: 68.7% Ext. HQ 8.7% 
U.S.: 15.8% Multiplant firms 

Ext. owner 15.9% 

Regional incen- Sampled from "Massive support to Comment 
tives for estab- the grant aided new plants choosing 
lishing electronics firms of the New to locate in these 
firms. Industry towns" 

program. 
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Table 7.2 (continued). 

Range of 
business 
services 
surveyed 

Brittonb 

Low-order services: 
Book-keeping 
Banking 
Maintenance 
Electrical 
Janitor 

High-order services: 
Auditing 
Legal services 
Advanced banking 
Other financial services 

Hoarec 

Advertisers 
Accountants 
Market consultants 
Consultant engineers 
Computer services 
Legal services 

Leverd 

No distinction 
between 
branch and 
others 

Measure of 
local service 
linkages 

Number of services from Share of service 
local town and region suppliers located in 

N orther Ireland. 

Local share of 
services 

For low order services no 
difference in linkage 
patterns was found. 

Ulster: 
Outside: 

87.6% 
56.3% 

Notes: 

132 

For high order services a 
significant difference was 
found with branch plants 
aquiring more of their 
services outside the home 
town or region. 

a Bater, J.H. & Walker, D.F. (1974) Aspects of industrial linkage: the 
example of the Hamilton metal-working complex, Ontario. Revue de 
geographie de Montreal, 28, 233-243. 
b Britton, J. N. H. (1974) Environmental adaptation of industrial plants: 
Service linkages and decision-making in manufacturing. In F.E.I. 
Hamilton (Ed.), Spatial Perspectives on Industrial Organization and 
Decision-making (pp. 363-390). London: Wiley. Britton, J. N. H. (1976) 
The influence of corporate organization and ownership on the linkages of 
industrial plants: A Canadian enquiry, Economic Geography, 52. 311-
324. 
c Hoare, A.G. (1978) Industrial linkages and the dual economy: the 
case of Northern Ireland. Regional Studies, 12, 167-180. 
d Lever, W. (1974) Manufacturing linkages and the search for suppliers 
and markets. In Hamilton, F.E.I. (Ed.) Spatial Perspectives on Industrial 
Organization and Decision-making (pp. 309-333). London: Wiley. 



Table 7.2 (continued). 

Marshal! e O'Farrell & Razinh 
O'Loughling 

Product development Transport of input Bank Range of 
Market research and output Accounting business 
Work study Cleaning Book-keeping services 
Computer services Security Insurance surveyed 
Maintenance Auditing and Law services 
Personnel accounting Technical 
Legal Other professional maintenance 
Accounts services Electrical maintenance 
Distribution Computer and data 

processing 
Consulting and 

market surveys 
Advertising and 

public relations 
Guarding -security 

services 
Food-services 
Sanitary services 
Transportation 
Other services 

Share of service Proportion of total Mean number of Measure of 
suppliers in Northern Irish service services from local service 
region payments to the local development town linkages 

area. and district: 
Independent: 72.6% Effect of nationality Single plant firms: Local share of 
Subsidary: 
Branch: 

24.4% and ownership type Local owner 5.5 services 
22.4% on local area service Ext. owner 3.2 

linkage is insigni- Ext. HQ 1.9 
ficant. Instead Multiplant firms 
measures of relative Ext. owner 2.6 
location are important 
predictors. 

e Marshal!, J.N. (1979) Ownership, organization and industrial linkage: 
A case study in the Northern region of England. Regional Studies, 13, 
531-557. 
f McDermott, P. J. (1976) Ownership, organization and regional 
dependence in the Scottish electronics industry. Regional Studies, 10, 
319-335. 
g O'Farrell, P.N. & O'Loughlin, B. (1981a) New industry input 
linkages in Ireland: an econometric analysis. Environment and Planning 
A, 13, 285-308. O'Farrell, P.N. & O'Loughlin, B. (1981b) The impact of 
new industry enterprises in Ireland: An analysis of service linkages. 
Regional Studies, 15, 439-458. 
h Razin, E. ( 1987) Ownership structure and linkage patterns of industry 
in Israel's development towns. Regional Studies, 22, 19-31. 
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Service linkages 
Several studies have also analysed the impact of ownership on the loca
tion of service linkages. Service linkages are linkages involving non
material inputs, but the range of services that has been surveyed varies. 
With the exception of the study by O'Farrell & O'Loughlin, the studies 
reporting separate estimates of the ownership effect on service linkage 
location use a different method of assessing the extent of local linkage. 
Instead of aggregating linkages by value, which is the dominant method 
used for material input studies, the location of the supplier of each sur
veyed service linkage is registered separately and the share of local 
service is then computed as the proportion of services obtained locally. 

The pioneering study of service linkages was made by Britton. He 
found that, for higher order services, there is a clear effect of plant 
type on linkage patterns, with branch plants being less dependent on 
local suppliers. Although he did not publish any statistical test, he gives 
such a detailed report of the survey result that it is possible to confirm 
that the ownership effect is indeed significant.22o The other three 
studies using this non-value measure of linkage pattern also found that 
a significantly higher proportion of branch plant service inputs were 
supplied from non-local sources. Only the study by O'Farrell & 
O'Loughlin, which uses a value-based aggregate measure of service 
linkages, fails to demonstrate an effect of ownership on service linkage 
patterns. This may, as stated by the authors, be attributed to the exclu
sion of certain high-order service functions, or to the dominance, in 
value terms, of low-order services that are little influenced by diffe
rences in ownership.221 

It may now be asked why these studies of non-material input link
ages, with the last mentioned exception, all give significant results 
whereas the results for material input linkages were much less clear
cut. A possible answer to this question is, firstly, that a superior supply 
of business services is seldom the locational advantage that makes the 
establishment of a manufacturing branch plant a profitable alternative. 
Secondly, the difference in results may be a consequence of a greater 
similarity between establishments in multiplant firms with respect to 
service input requirements than in terms of material input require
ments. There are reasons to expect that this may, indeed, be the case. 
Although the production processes of different plants may be entirely 
different, some activities are bound to be very similar. Labour must be 

220 Britton, J. N. H. (1974) Environmental adaptation of industrial plants: Service 
linkages and decision-making in manufacturing. In F.E.I. Hamilton (Ed.), 
Spatial Perspectives on Industrial Organization and Decision-making (pp. 363-
390). London: Wiley. 

221 O'Farrell, P.N. & O'Loughlin, B. (1981b) The impact of new industry 
enterprises in Ireland: An analysis of service linkages. Regional Studies, 15, 439-
458. 
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hired, payments regulated, contracts written and enforced etc. Because 
such activities in many cases benefit from coordination and common 
provision, it is likely that the spatial arrangement of service linkages of 
branch plants will frequently be dependent on decisions made at the 
firm level. Such centralization of service provision may be advanta
geous also in cases where there are no gains to be made by coordi
nating the supply of material inputs or the sale of output. 

Conclusions 
This evaluation of studies concerning the effect of ownership on link
age patterns shows that there are clear indications that linkages are 
affected by ownership differences. But because of " ... the rough and 
ready empiricism of much linkage research in which very hetero
geneous types of industries, commodities, flow systems, and so on, tend 
to be indiscriminately intermixed with one another" ,222 it has not been 
possible to disentangle the possibly different effects of branch plant 
status on linkage relations. Additional research seems, therefore, to be 
required before these matters can finally be settled. However, in order 
to be successful, future empirical studies of manufacturing linkages 
ought to be based on a theoretical analysis that is no less rigorous than 
the theories that underlie studies of manufacturing location in general. 
This will be demanding, because each specific linkage may have 
different determinants. But a detailed analysis of linkage costs that 
includes the transaction dimension of linkage relations may offer a path 
towards both theoretically sound and empirically valid generalizations. 

Branch plants as linkages 
So far in this chapter, the focus has been on linkages in general and the 
linkages of branch plants. In this last section, I will turn this discussion 
inside out by pointing to the possibility of analysing a branch plant as a 
special kind of linkage. 

Within a time-geographic framework, a multiplant firm may be con
ceived of as the hierarchical coordination and regulation of the time
space paths of people, goods, and information in order to maximize the 
net revenue of the firm. Those locations where these time-space paths 
become largely vertical, that is move comparatively little in space, are 
stations in time-geographic parlance and are called plants or establish
ments in everyday language. The linkages of a firm may, within this 
framework, be defined as those paths that connect these stations with 
other stations that do or do not belong to the domain of the firm.223 

222 Scott (1983a, p. 15). 
223 See also Nordplan (1980, Appendix) for a time-geographic interpretation of 

multi-locational organizations. 
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When a firm establishes a branch plant, this will certainly imply a 
simultaneous establishment of a number of linkages between the plants 
already belonging to the firm and the new plant. If, then, the estab
lishment of this plant is conceptualized not as the establishment of the 
station but as the establishment of these paths, then a branch plant may 
be defined as a specific set of linkages. The establishment of a branch 
plant may then be analysed as the establishment of a number of link
ages, subject to linkage costs, but also capable of generating revenue. 

The advantage of this conception of branch plants is that it can be 
hypothesized that the same conditions that make linkages sensitive to 
distance will make the establishment of branch plants sensitive to dis
tance. It may, thus, be expected that long-distance linkages and branch 
plants may share certain characteristics, whereas headquarter activities 
will have similarities with short-distance linkages. The existence of 
such an isomorphism, of course, remains to be proven. Here only two 
empirical illustrations will be pointed at. 

In the last section of chapter 2, the spatial structure of multiplant 
enterprises was surveyed, and it was shown that there is a clear pattern 
of distance-decay in branch plant localization. In this chapter, it has 
been shown that, if the spatial variation in economic conditions is 
captured by an assumption of random bid-prices, then it may be 
expected that the spatial distribution of output will assume a gravity 
form. If now the conception of branch plants as linkages is introduced, 
then the distance-decay pattern in branch plant location may be 

Table 7.3 Branch plants in 197 5 by employment size and dis
tance to headquarters. (Difference between actual and 
expected value in parentheses). 

Establishment size 

Distance to headquarters (km.) < 20emp. < lOOemp. ~ 100 emp. 

<75 98 150 104 
(17.0) (-0.8) (-16.2) 

75-200 73 184 122 
(-14.2) (21.6) (-7.4) 

>200 112 193 194 
(-2.8) (-20.8) (23.6) 

Summary Statistics: 
DF: 4 
Total Chi-Square: 16.738 p = 0.0022 

Source: Industrial Statistics (1984) and Official Statistics of Sweden (1976a). 
Note: Branch plants in firms with no establishments in the registration munici

pality excluded. 

136 



interpreted as the outcome of a process where distance-related linkage 
costs or decentralization costs are balanced against the spatially varying 
opportunities for profitable branch plant production. 

Furthermore, if there is a fixed cost element in decentralization 
costs, then decentralization cost per employee may be smaller for large 
establishments. Such establishments would then be less sensitive to 
increasing distances, and the spatial distribution of large branch plants 
would, therefore, be more extended than the spatial distribution of 
small branch plants. This hypothesis is confirmed by the data presented 
in Table 7 .3, where the branch plants analysed in chapter 2 have been 
grouped both according to distance to headquarters and according to 
establishment size. From this table, it is clear that there is a surplus of 
small plants close to the headquarters and a surplus of large plants 
among establishments located far from the headquarters, whereas 
medium-sized plants have a surplus at intermediate distances.224 

The distance-decay pattern in branch plant location, and the diffe
rence in spatial distribution between large and small branch plants thus 
show that the branch plant/linkage analogy may be fruitful. It also 
gives an indication of the possible value of the linkage model outlined 
earlier in this chapter for the study of industrial location and linkages. 

224 A similar finding is reported by Erickson & Leinbach (1979, p. 68). 
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Chapter 8 

The Decentralization Cost 
Approach to External Control 
-A Summary 

The point of departure for this study of multiplant firm location was a 
number of questions that were raised in the discourse of the 1970s in 
economic geography concerning the spatial characteristics of multiplant 
firms and the impact of multiplant firms on regional development 
patterns. This discourse was inspired both by developments within 
social and economic theory, and by a growing distrust of large corpo
rations. 

A key concept in the discussion of the regional effect of corporate 
growth has been external control. This concept, signalling a vague 
feeling of danger and threat, seems to have had its roots in the expe
riences of labour union leaders and politicians in regions with a stag
nating manufacturing industry and a weakened local capitalist class. 
Later, it was taken over by researchers who were equally distressed 
about the prospects of dependent development. Casual observations of 
branch plant closures and branch plant employment characteristics 
provided initial hypotheses for empirical studies, and a number of 
papers, mainly by British researchers, appeared in the geographical 
journals in the second half of the 1970s. 

However, this burst of interest in the effect of external control soon 
faded, at least in Britain, and during the 1980s, studies concerning the 
characteristics of branch plants became less frequent. The decline of 
this research approach may be attributed both to the lack of conclusive 
empirical results and to the theoretical critique of the ideas underlying 
studies of external control. 

Recently, Richard Walker has proclaimed the end of this line of re
search by composing "A Requiem for Corporate Geography", in which 
he vigorously denounces the "explanatory failures" of both corporate 
geography and external control studies. There is, he claims, no spatial 
bias in corporate location. The restructuring of large corporations 
may, according to Walker, be explained "on conventional Weberian 
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grounds ... to which the organizational tissue of the large enterprise 
adds no explanatory power whatsoever". And he adds, "the large 
organization does no more than act as a facilitator of geographical 
expansion and restructuring that is based on other grounds".225 

Walker directs a similar critique towards Hymer's stereotype, the 
conception of a corporate spatial division of labour which assumes that 
strategic planning within corporations is assigned to the major metrop
olis, divisional management to regional capitals, and routine production 
to the periphery. "But here again, while the large corporation 
facilitates the process, what is at work is an expanding social division 
of labour", and "uneven development is not a static imprint of corpo
rate control" .226 The external control effect is, thus, a misconception 
because " ... branch plant studies merely reflect the expanding spatial 
division of labour" .221 

Yet I maintain, on the basis of the theoretical analysis and the empir
ical evidence presented in the preceding chapters, that an external 
control effect does indeed exist. This effect of external control is the 
effect of the extra costs that are associated with the establishment and 
maintenance of productive activities at a distance. These decentraliza
tion costs force profit-maximizing firms to favour investment oppor
tunities available at the headquarter site and discriminate against oppor
tunities in distant locations. Branch plants will therefore be established 
only if some locational advantages of the branch plant location compen
sate for these extra costs, and they will be closed down if they lose 
their advantages. Furthermore, it has been shown that the existence of 
decentralization costs will produce a differentiation between headquar
ter plants and branch plants that is not solely a response to differences 
in place-bound locational advantages. When there are differences in de
centralization costs between various types of firm activities, headquar
ter plants will be characterized by activities with high decentralization 
costs and branch plants by activities with low decentralization costs. 

The nature of decentralization costs becomes evident when multi
plant firms are analysed within the materialist, or physicalist, perspec
tive of time-geography. In time-geography, both people and goods are 
treated primarily as physical objects, that is as things, and the life of 
these objects are registered as movements, paths, in time and space. In 
this perspective, a spatial separation of the interrelated activities of a 
business firm becomes registered as an increase in the time-cost of 
face-to-face contacts. Therefore, in a business firm, more time will be 
spent on coordinating activities after a decentralization, both if there is 

225 Walker, R. (1989) A requiem for corporate geography: New directions in 
industrial organization, the production of place and the uneven development. 
Geograjiska Annaler, 71 B, 43-68. (Quotation from p. 47). 

226 Walker (1989, p. 48). 
227 Walker (1989, p. 49). 
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a continued reliance on face-to-face contacts and if, alternatively, face
to face contacts are substituted for by less efficient modes of communi
cation. 

The level of decentralization costs for a specific firm activity will, 
thus, be dependent upon which people are engaged in the project, their 
need for cooperation, and upon their reliance on face-to-face contacts. 
Activities that may be hypothesized to have high decentralization costs 
are: management activities in general, unstandardized small-scale ac
tivities, and activities involving newly introduced or untested produc
tion methods. Such activities may, therefore, be more frequent at the 
headquarter location and less frequent at branch plant locations than 
would be expected if only place-specific location factors were taken 
into account. 

There are, thus, strong theoretical arguments for the existence of an 
external control effect in the form of a firm-specific pattern of locatio
nal advantages that is generated by the need to economize on the firm's 
capacity for internal coordination. The external control effect is not, 
however, the only mechanism that determines the characteristics of 
branch and headquarter plants. Rather, the role of the external control 
effect is to modify the impact of other processes that shape the spatial 
division of labour, by giving headquarter locations a certain locational 
advantage vis-a-vis other locations. It may, therefore, be difficult to 
discern this effect in empirical studies, and yet, taken together, the 
empirical results presented in the preceding chapters provide ample 
evidence of the workings of the external control effect. 

The empirical material used to evaluate this theoretical approach 
have, to a large degree, been collected from the existing literature on 
branch plant and multiplant firm characteristics. These results have 
then been supplemented by original analyses of an excerpt from 
Swedish Industrial Statistics, presented in chapter 2, including data for 
all establishments in firms with at least two plants in the mining and 
manufacturing sectors. 

An indirect test of the existence of decentralization costs is provided 
in chapter 3. Here it is shown that the share of employment in multi
plant firms is higher in those sectors where a dominance of large 
plants, substantial transport costs and high levels of research intensity 
make a combination of spatial separation and organizational coordina
tion of production units profitable. 

In chapter 4, a review of a number of studies of industrial closures 
confirms that externally controlled plants in general have higher 
closure rates than locally controlled plants. This is in accordance with 
the thesis that the existence of decentralization costs, in the absence of 
compensating locational advantages, will make branch plants vulne
rable. The fact that a limited number of studies report similar closure 
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rates for plants of different ownership status, or even lower closure 
rates for branch plants, does not, however, invalidate this conclusion. 
On the contrary, it underlines the importance of not analysing branch 
plant closures without taking into account possible locational advan
tages of the branch plant location vis-a-vis the headquarter location. 

In chapter 5, this conclusion is strengthened by an empirical study of 
branch plants in Sweden in 1975. Here it was possible to find indicators 
of locational advantages for 1044 out of 1053 plants surveyed. 
Furthermore, the presence of locational advantages is related to branch 
plant survival. Branch plants for which the measures of locational ad
vantages indicate lower relative labour costs or a lower relative cost of 
land have significantly higher survival rates than other branch plants. 

In chapter 6, empirical evidence of the differentiation between head
quarter plants and branch plants in response to differences in decentral
ization costs between activities is presented. 

Data from seven European countries, including Sweden, show that 
the proportion of white-collar employment is higher at headquarter 
plants, indicating a concentration to headquarters of management 
activities in multiplant firms. 

Different studies support the hypothesis that the decentralization 
costs of activities are higher in the early phases of a product cycle. 
Thus both Malecki and Howells have shown that the headquarter region 
is a preferred location for research and development activities. Oakey, 
Thwaites & Nash found that branch plants are more dependent than 
headquarter plants on innovations developed at other sites. Healey's 
finding that product changes are more frequent in headquarter plants is 
also interesting in this context.22s 

Other empirical results may be related to the hypothesis of a fixed 
cost element in decentralization costs that favours a homogenization of 
branch plant activities. Thus Mikus' data show that, with the exception 
of food industries, plants with only one production stage are more than 
twice as common among branch plants than among headquarter plants. 
Similarly, the greater than expected share of branch plants with pre
dominantly male or predominantly female employment, present both in 
Mikus' data and in Swedish multiplant firms, may be interpreted as a 
reflection of a low level of diversification.229 

On the basis of the Swedish data used throughout the present study, it 
could further be demonstrated that branch plants are more sensitive to 
site-specific locational advantages than headquarter plants. This finding 
supports the proposition that only projects favoured by site-specific 
locational advantages will be carried out at branch plants, whereas ac-

228 Malecki (1980), Howells (1984), Oakey, Thwaites & Nash (1980), 
Healey (1982). 

229 Mikus (1979). 

141 



tivities characterized by high decentralization costs may be located to 
the headquarter plant, even though other plant sites may have greater 
site-specific locational advantages. 

The main purpose of chapter 7 is to analyse whether, and if so in 
what respect, the linkages of branch plants have a different spatial pat
tern than the linkages of independent plants. It is shown how the 
distance-dependency of linkage cost varies with the linkage volume and 
the need for face-to-face contacts to negotiate deliveries,230 It is also 
demonstrated why the spatial distribution of linkages may assume a 
gravity model pattern, where the distance-dependency of linkage costs 
will determine the degree of distance decay. On the basis of this 
analysis, it is argued that the linkage patterns of branch plants may be 
influenced both by factors leading to less local linkages and by factors 
favouring local linkages. Furthermore, an evaluation of linkage studies 
shows that the motive for the establishment of a branch plant should be 
taken into consideration when hypotheses of branch plant linkages are 
formulated. But this framework, developed for the analysis of branch 
plant linkages, can also be used to analyse the establishment of branch 
plants as a specific form of linkage in itself. Thereby it becomes 
possible to explain, in a more general way, characteristics of the spatial 
structure of multiplant firms with reference to decentralization costs. 
Firstly, the distance decay pattern in branch plant location, described in 
chapter 2, may be seen as the outcome of a process where distance
dependent decentralization costs are weighted against the spatially 
varying . opportunities for branch plant production. Secondly, the 
greater than expected share of small branch plants located close to firm 
headquarters, of medium-sized plants at intermediate distances, and of 
large branch plants at long distances, are easily interpreted as the 
expression of the lower decentralization cost per employee and 
kilometre for large establishments. 

There is, thus, quite a large and diverse set of empirical results that 
may be related to the concept of decentralization costs. These results 
cannot be interpreted within a purely Weberian approach. Some of 
them, for instance the higher closure rates of branch plants, may be 
given alternative explanations. But there is, to the best of my know
ledge, no competing approach that successfully accounts for all of these 
findings. Therefore, at the present time, the decentralization cost 
approach seems indispensable for the analysis of spatial differentiation 
in multiplant firms. And, as a consequence, the existence of an external 
control effect must be acknowledged. 

230 Scott (1983a), (1983b). 
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