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Co-located firms within related industries enhance the ability ro create knowledge by
variation and a deepened division of labour. The interdependent development between
economic activities and local institutions make the cluster attvactive to some industries
and hostile to others. The very reasons why cognitive distance might be small within
the cluster tend to make cognitive distance great between clusters and make interfirm
co-operation across bodies of knowledge more costly. The additional value created when
clustering may justify the additional cost.

1. Introduction

One of the most significant consequences of the present process of
globalization is the way in which it continues to turn inputs, previously crucial
to the competitiveness of firms, into ubiquities.' Ubiquities are inputs equally
available to all firms at more or less the same cost almost regardless of location
(Weber, 1909). A large domestic market is, for instance, no longer an
unquestioned advantage when global transport costs are becoming negligible;
when the loyalty of customers toward national suppliers is dwindling; and
when most trade barriers have eroded. Domestic suppliers of the most
efficient production machinery are, similarly, no longer a solid competitive
advantage, when the sales and marketing strategies of the suppliers reach
across borders, and their equipment becomes available world-wide at

! Globalization has increasingly been associated with the ‘unbundling’ of the previous relationship
between sovereignty, territoriality and state power (Ruggie, 1993) and, as a consequence, steadily
weakening nation states (see Maskell, 2000), but it is arguably the many economic consequences of
ubiquitification that has contributed most in making globalization the favourite business buzzword at the
turn of the 20th century.
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essentially the same cost. The omnipresence of organizational designs of
proven value, furthermore, makes a long industrial track record less valuable.
So when input becomes ubiquitous, all competing firms are, in a sense, placed
on an equal footing. What everyone has cannot constitute a competitive
advantage.’

Firms cope with this situation in various ways. Some invest heavily in order
to increase productivity, while others outsource, leaving the old industrial
areas in a slowly more and more desolate and jobless state. ‘Automate,
emigrate or evaporate’, as the saying goes. Other firms, in contrast, confront
the new competitive situation by sharpening their abilities to learn and create
knowledge a little faster than their competitors.

The creation of knowledge is usually seen as a process that requires dedi-
cated investments either as pre-competitive research and education through
universities, etc., or at the level of the individual firm through R&D activities.
At least as important is, however, the investment in incremental ‘low-tech’
learning and innovation (Laestadius, 1996; Maskell, 1998) that takes place
when firms, also in fairly traditional industries, create strongly corroborated
knowledge while handling and developing mundane day-to-day operations
like resource management, logistics, production organization, personnel,
marketing, sales, distribution, industrial relations, etc. (Malerba, 1992). The
possessors might know little or nothing of the origin of the knowledge or how
they have come to know it, but ‘it’s here’ and ‘it works’ (Baumard, 1996;
Spender, 1996).

However, scholars and policymakers have increasingly come to suspect that
the specific spatial arrangement of economic activities might also in #tself
somehow influence the creation of knowledge and, consequentially, economic
growth (OECD, 1999).

Broadly, we may recognize two major categories of agglomeration
economies (Estall and Buchanan, 1961). First are those that accrue from the
geographical propinquity of industries and services in general, usually referred
to as ‘urbanization economies’ (Hoover, 1970). The second category is usually
referred to as ‘locational economies’ and embraces those economies that arise
from the geographical agglomeration of related economic activities. It is the
second category of geographical agglomerations or ‘clusters’ that in particular
have been selected in recent years by scholars from a number of different
disciplines as zbe territorial configuration most likely to enhance learning
processes.’

2 The role of ubiquities in changing the competitive environment is discussed in more detail in Maskell
et al. (1998) and in Maskell and Malmberg (1999).

3 The terms ‘geographical agglomeration’ or ‘cluster’ are used almost synonymously in the literature
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Some justification for this choice has been found in empirical studies
showing, for instance, how ‘innovative activity, as measured by patent data,
and the location of high-tech industries is . . . highly concentrated’ (Breschi,
1995), and how the agglomeration of firms within one or a few interrelated
industries in Italian industrial districts gave rise to superior performance and
some of the highest regional income levels in Europe (Bellandi, 1989).* Today
Silicon Valley and Hollywood are probably the world’s best-known examples
of successful, non-random, market-led clusters.’

Presumably, clusters of related firms have been contributing to economic
growth for quite a while, but the contemporary turn towards a knowledge-

based economy (Carter, 1994) in many parts of the world has certainly

sharpened our interest in understanding the nature of this process.®

The existing literature provides two types of understanding of the phenom-
enon. One source of insight is to be found in ideographic, historical work
on how clusters have originated and developed into fruition, occasionally
accompanied by accounts of subsequent descents (Malmberg and Maskell,
2001). Another attempts to specify conceptually the mechanisms that provide
advantages to be reaped by firms located in a cluster. The present article
is concerned with the latter aspect. It suggests a way of structuring our
perception regarding how the cluster might partake in knowledge creation.
In dealing with this issue, it moves mainly within the world of concepts,

together with ‘industrial agglomeration” or ‘localization’, while the term ‘industrial district’, initially used
by Marshall (1890) for the result of locational economies, is now often applied when wishing explicitly to
emphasize the values and norms shared by co-localized firms (see, for instance, Brusco, 1982).

4 Nevertheless, it must be admitted that while the cluster discourse is characterized by an overabundance
of valuable case studies, the lack of solid empirical evidence across cases, sectors and countries is still
profound. The present article can be seen as an attempt to provide a renewed platform for subsequent
empirical investigations.

> In order to exclude ‘random’ agglomerations, the number of co-localized firms must be larger than if
no locational economies are present. Ellison and Glaeser (1994) note that if firms in an industry choose
locations by throwing darts on a map, only six darts must be thrown at a map of the US before it is most
likely that two will hit the same state (see also Malmberg and Maskell, 1997).

¢ The growing interest has occasioned a number of distinct schools of thought to develop, including the
GREMI approach (Maillat, 1991, 1998; Camagni, 1995; Ratti ez a/., 1998), the many largely Marshallian
studies of the Italian industrial districts (Brusco, 1986, 1999; Brusco and Righi, 1989; Beccatini, 1990;
Garofoli, 1992a,b, 1993; Dei Ottati, 1994a,b, 1996; Bellandi, 1996; Gottardi, 1996; Belussi, 1999a,b),
the French ‘proximité’ tradition (Blanc and Sierra, 1999; Kirat and Lung, 1999), an econometric type of
cluster analysis (Swann e# a/., 1998), different ‘systemic’ analyses (Markusen e a/., 1986; Malecki, 1991;
Saxenian, 1994), some of which have focused explicitly on the geography of innovation (Feldman, 1994;
Stenberg, 1999; Breschi, 2000), as well as the cherished approach applied by Porter (1990). Until we have
found the ‘serene and luminous region of truth where all may meet and expatriate in common’, it is
impossible within the frame of a single article to take into consideration the diversity in these and other
schools of thought and to pay due respect to even important distinctions and points made in this vaste
literature. I apologize for this when allowing myself a certain degree of simplification in the following
sections.
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raising a set of questions regarding the way in which economic performance
is related to space in general, and to the role of localized learning in particular.

The aim of the article is thus to investigate the nature of the cluster when
knowledge creation becomes key. It does not necessarily assert that learning
and innovation takes place in the cluster only, or deny that a good portion of
all firms is happily located outside the cluster. Neither does the focus on the
cluster exclude the fact that circumstances, events and decisions in distant
parts of the world heavily influence many firms today. The article merely
presupposes that the cluster play a role in knowledge creation that is by and
large sufficiently important to affect what is going on in the world to warrant
analysis.

The article is structured along the following lines. Section 2 looks briefly
into previous cost-based accounts of how firms might benefit when being
part of a cluster. It is suggested that such approaches often fall short when
addressing the more fundamental question of the cluster: the existence of
many co-localized firms in related industries rather than a single, but larger
entity, carrying the same tasks. It is proposed that the reason for the existence
of the cluster can be found in the enhanced knowledge creation that takes
place along its horizontal and vertical dimensions. In Section 3 the learning
advantages stemming from the intrinsic variation between co-localized firms
with similar capabilities is discussed, while Section 4 deals with the division
of labour and the interaction taking place among firms along the cluster’s
vertical dimension. The various factors contributing to the growth of the
cluster are sketched out in Section 5 before mowing to the more detailed
discussion on the boundaries of the cluster. In Section 6 it is suggested that
the boundaries can be defined by the interdependence between certain kinds
of economic activities on the one hand and their appropriate institutional
framework on the other. An institutional endowment favourable towards one
kind of economic activity can be hostile to others. The very reasons for why
cognitive distance might be small within the cluster will, it is asserted, make
the cognitive distance between clusters very great. When access to dissimilar
bodies of knowledge is required in product innovation, too much clustering
becomes perhaps a burden and further clustering ceases. The final section
points to areas where future research is needed to expand and elaborate on
the theory of the cluster.

2. Existence of the Cluster

At least since Alfred Marshall’s initial reflections on localized industries and
the industrial district were published in his Principles of Economics in 1890
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scholars from a range of different fields have regularly concerned themselves
with the issue.” The bulk of the studies in most of the 20th century were,
however, mainly ideographic, and the reasons why firms cluster were assumed
or implied rather than carefully investigated and specified. It was almost as if
the benefits associated with the cluster were considered self-evident enough
to require little discussion (Feser, 1999). When an explanation was offered it
was usually based on a model where the balance between centripetal and
centrifugal forces determined the locational pattern of firms. The dispersing
forces normally included the costs of congestion, or the bidding-up of prices
for land and labour. The concentrating forces were, in contrast, often identi-
fied as the cost advantages in transportation or when sharing an environment
made particularly agreeable by, for instance, a dedicated infrastructure, a pool
of notably skilled labour, an educational systems of distinctive relevance, etc.

This model largely disappeared as the swelling interest in clusters towards
the end of the 20th century occasioned a number of novel research propos-
itions to unfold.® Instead, the main emphasis shifted towards explanations
more or less explicitly based on transactions costs, including search and
information costs, bargaining and decision costs, as well as policing and
enforcement costs (Babbage, 1832; Dahlman, 1979).” As Coase pointed out:

In order to carry out a market transaction, it is necessary to discover who
it is that one wishes to deal with, to inform people that one wishes to deal
and on what terms, to conduct negotiations leading up to a bargain, to
draw up a contract, to undertake the inspection needed to make sure that
the terms of the contract are being observed, and so on. These operations
are often extremely costly, sufficiently costly at any rate to prevent many
transactions that would be carried out in a world in which the pricing
system worked without cost. (Coase, 1960, p. 15)

Much in this spirit, some of the recent cluster studies have emphasized how
the local activity will rise and the economic growth rate increase when the
co-localization of firms benefits from the information easily available on
potential partners in the vicinity and, perhaps more importantly, by the ease
of conducting business with such local firms. The reason for the latter is found

7 Since the outstanding contributions by Marshall (1890, 1919), major works have been published by
Weber (1909), Hoover (1948), Perroux (1950), Hirschman (1958), Ullman (1958), Jacobs (1961), Chinitz
(1961), Greenhut (1970) and Pred (1976, 1977).

8 Accounts of this literature can be found in Harrison (1992), Norton (1992), Storper (1995), Baptista
(1998), Bianchi (1998) and Yeung (2000).

9 Other costs of using the market include the cost of establishing the appropriate incentive arrangements

(Foss, 1993).
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in the behavioural constraints imposed on co-localized firms by the know-
ledge of the unattractive consequences of misbehaving. In a cluster it will
immediately be noticed if a firm attempts to overutilize asymmetrical
information; or pass defective or substandard goods as first class; or create
hold-ups in order to benefit at the expense of others in the local milieu.
Information about such misbehaviour will be passed on to everyone, who in
future will tend to take their business elsewhere. Worse still, by becoming a
local outcast the firm is deprived of the flow of knowledge, including its tacit
parts, which can prove very difficult to substitute. Co-localized firms will,
therefore, it is asserted, often benefit from the emergence of a general climate
of understanding and trust!® that helps (i) to reduce malfeasance, (ii) to in-
duce the volunteering of reliable information, (iii) to cause agreements to be
honoured, (iv) to place negotiators on the same wavelength, and (v) to ease
the sharing of tacit knowledge.

The cluster thus exists, it is often implied, because the co-location of firms
cuts the cost of identifying, accessing or exchanging products, services or, not
least, knowledge between firms.!!

However, it is not always realized that such costs might be eliminated
altogether by joining the different activities and placing them under one
common authority or ownership. When it comes to reducing transaction costs
only, the single firm is superior to all market configurations imaginable—even
to the high-trust cluster. The benefits of substituting interfirm interaction
with the managerial authority of a single firm is, incidentally, one of the most
significant reasons identified in the management literature for the birth and
rise of the successful multinational enterprise, as Teece, among others, has
observed:

Internal trading changes the incentives of the parties and enables the firm
to bring managerial control devices to bear on the transaction, thereby
attenuating costly haggling and disruptions and other manifestations of
non-cooperative behaviour. Exchange can then proceed at lower cost and
with higher returns to the participants. (Teece, 1980, p. 232)

The joining together of co-localized firms in related industries under one

10 Trust is in most of this literature defined along the lines suggested by Glaeser ez a/. (1999) as the
commitment of resources to an activity where the outcome depends upon the co-operative behaviour of
others.

1 An overview of the broad literature emphasizing knowledge exchange is given in Malmberg (1996,
1997). Two major journals have recently devoted special theme issues to research along these lines. Exropean
Urban and Regional Studies, Vol. 61(1), January, 1999, brought out an issue on ‘Localised Learning and
Regional Economic Development’, while the Cambridge Journal of Economics, Vol. 23(2), March, 1999,
published on ‘ Learning, Proximity and Industrial Development’.
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common ownership will, in addition to possible scale economies,'? both help
to align incentives and to diminish transaction costs.'® It seems to follow that
no theory attempting to explain the existence of the cluster can be based only
on the reduction of transport, information and transaction costs.

In order to get a grip on the problem at hand we need to start by recog-
nizing how the continued formation and survival of the cluster attest that the
total economic effect of curtailed information and transaction costs as well
as of scale advantages are inferior to the locational economies available when
being separate firms.'t

But what are then the advantages of N co-localized firms of size §
undertaking related activities that are not transferable to a single firm of size
§ X N doing the same? This is arguable the single most important question
for understanding the existence of the cluster, yet largely ignored in
discussions on the subject.

In order to structure the discussion that follows Richardson’s (1972) now
classical dichotomy can be helpful when distinguishing between the hori-
zontal dimension of the cluster, consisting of firms with similar capabilities
that carry out similar activities, and the vertical dimension composed of firms
with dissimilar but complementary capabilities that carry out complementary
activities.!” Richardson explains:

Now it is quite clear that similarity and complementarity . . . are quite
distinct; clutch linings are complementary to clutches and to cars but, in
that they are best made by firms with a capability in asbestos fabrication,
they are similar to drain-pipes and heat-proof suits. Similarly, the produc-
tion of porcelain insulators is complementary to that of electrical switch-
gear but similar to other ceramic manufacture. And while the activity of
retailing toothbrushes is complementary to their manufacture, it is similar
to the activity of retailing soap. (Richardson, 1972, p. 889)

12 Economies of scale might be defined as those that result when the increased size of a single operating
unit reduces the unit cost of production or distribution.

15 Babbage (1835), for instance, observed how flour could be purchased cheaper on the market than if
the government produced it themselves. Nevertheless the latter course of action was preferred rather than
carrying the costs of verifying each sack of flour purchased. Information asymmetries give rise to
monitoring costs that make authority more efficient than market governance.

14 The advantages of proximate specialized suppliers and customers in the cluster is in principle equally
available to one big firm as to, say, 20 smaller doing similar things, just as most of the advantages in
relation to the skills developed in the local labour market might be just as big or small for 20 co-localized
firms of a given size as for a single firm, 20 times bigger.

5 Activities are defined broadly by Richardson (1972, p. 888) as ‘related to the discovery and estimation
of future wants, to research, development and design, to the execution and co-ordination of processes of
physical transformation, the marketing of goods and so on’.
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Complementarity signals scope for fruitful exchange while similarity in
activities spells contest and market encounter. The firms in the vertical
dimension of the cluster will, accordingly, often be business partners and
collaborators. The horizontal dimension will, on the contrary, consist mainly
of rivals and competitors. Both dimensions contain features that might
contribute in explaining the existence of the cluster, and both will in turn be
looked into below.

3. The Horizontal Dimension of the Cluster

Marshall (1890) long ago hinted at an explanation for the existence of the
cluster along the horizontal dimension of the cluster.!® Marshall’s reflection
concerns the advantages of variation that are caused by the parallel perform-
ance of similar tasks. It is based on the conjecture that firms (i.e. owners,
managers and employees) have different perceptive powers, divergent insights
and dissimilar attitudes. Their different valuation of the information at
hand results from an idiosyncratic and at least partly tacit way by which the
information is initially assembled and interpreted (Casson, 1982). Con-
sequently, firms develop a variety of solutions as an intricate part of their daily
operations when holding dissimilar beliefs about their chances of success if
using one of several possible approaches to similar problems (von Hayek,
1937).

Even when trying hard it would be extremely difficult, and often im-
possible, for a single, multidivisional firm to replicate internally the process
of parallel experimentation and testing of a variety of approaches that take
place among a group of independent firms doing similar things in the cluster.
For as Loasby points out:

Competing visions between firms are necessary features of an evolutionary
or experimental economy. But competing visions within firms, unless very
carefully managed, and limited in scope, cause trouble. (Loasby, 2000,
p. 11)

Co-localized firms undertaking similar activities find themselves in a
situation where every difference in the solutions chosen, however small, can

16 For some reason or another Marshall’s explanation never really entered the discussion of the cluster

before Brian Loasby (1999, 2000) recently reintroduced it. A crude and unsubstantiated hypothesis could
be that those who has been occupied with clusters have focused their attention on Book IV in Marshall’s
Principles of Economics while those who also cared to read Book V did so as part of a different agenda and
never felt inclined to become engaged in the cluster discourse.
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be observed and compared. While it might be easy for firms to blame the
inadequate local factor market when confronted with the superior perform-
ance of competitors located far away, it is less so when the premium producer
lies down the street. The sharing of common conditions, opportunities and
threats make the strengths and weaknesses of each individual firm apparent
to the management, the owners, the employees and everyone else in the
cluster who cares to take an interest. Co-location, furthermore, provides firms
with an arsenal of instruments to obtain and understand even the most subtle,
elusive and complex information of possible relevance developed along the
horizontal dimension of the cluster.

It is by watching, discussing and comparing dissimilar solutions—often
emerging from everyday practices—that firms along the horizontally dimen-
sion of the cluster become increasingly engaged in the process of learning and
continuous improvement, on which their survival depends. Harrison C.
White saw this very clearly in his account for the essence of competition:'’

Markets are self-reproducing social structures among specific cliques of
firms and other actors who evolve roles from observing each other’s
behavior. I argue that the key fact is that producers watch each within a
market. Within weeks after Roger Bannister broke the four-minute mile,
others were doing so because they defined realities and rewards by watching
what other ‘producers’ did, not by guessing and speculating on what the
crowds wanted or the judges said. Markets are not defined by a set of
buyers, as some of our habits of speech suggest, nor are the producers
obsessed with speculations on an amorphous demand. I insist that what a
firm does in a market is to watch the competition in terms of observables.
(White, 1981, p. 518)

If the firms operating along the horizontal dimension of the cluster were to
be spread thinly throughout a large city among many unrelated businesses,
their ability to monitor and subsequently learn from each other’s mistakes
and successes would be severely restricted. In the focused and transparent
environment of the cluster, successful experiments can more easily be
distinguished from the less successful by knowledgeable local observers.
Sharing a communal social culture—including collective beliefs, values,
conventions and language—often significantly assists them in this process.
Promising avenues identified by one firm become available to others. Even
when carefully guarded or protected by a patent, enough information often

17 White’s proposition can be found in several later works and his idea is at the core of Porter’s (1990)
concept of rivalry.
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leaks out to set local competitors on the track and enable them to ‘invent
around’ the protection (Maskell, 2001). Firms along the horizontal dimension
of the cluster are constantly given the opportunity to imitate the proven or
foreseeable success of others while adding some ideas of their own.

The resulting enhanced knowledge creation following from the ongoing
sequence of variation, monitoring, comparison, selection and imitation of
identified superiour solutions is in essence why N similar firms of size § are
not equal to one firm of size N X § doing the same.

The advantages suggested stem from the specific forms of knowledge
creation available to the individual firm when pursuing self-defined object-
ives, but not to the division of a larger entity where instructions are received
and actions restrained by some procedure or limitation imposed from above.

It might be worth emphasizing an essentially Darwinian feature of the
process of variation: as long as the firms share a common language and certain
codes that ease their interpretation of local events no trust is required as a
prerequisite for learning. The sequence of variation, monitoring, comparison,
selection and imitation can take place without any close contact or even an
arm’s-length interaction between the firms. While suppliers and customers
simply need to interact with each other in order to do business, competitors
don’t. Most relationships in the cluster will therefore be along the vertical
dimension.'® This is not the same as implying that the firms in the horizontal
dimension of the cluster never co-operate by helping each other in over-
coming technical problems, by lending materials and swapping surplus
capacity or by exchanging information. In fact, they may interact regularly,
even intimately so, in order to forward some particular scheme (Allen, 1983).
On the other hand, they might just as well hate each other intensely, never
exchanging anything useful.

The proposition put forward here simply suggests that the cluster exists
because of locational economies rhat are independent of the internal degree of
interaction at least in principle. The sole requirement is that many firms under-
taking similar activities are placed in circumstances by co-locating where they
can monitor each other constantly, closely and almost without effort or cost.

Other arguments for the existence of the cluster can be found along the
vertical dimension of the cluster and we shall turn to these next.

4. The Vertical Dimension of the Cluster

The vertical dimension of the cluster consists of firms linked through

18 This theoretical point has been supported by empirical findings (H&kanson, 1987).
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input/output relations.'” Specialized suppliers and critical customers become
attracted to the cluster, once established, by the particular opportunities avail-
able. The vertical dimension of the cluster might, however, also be developed
by task partitioning, which tends to evolve spontaneously when economic
agents are free to pursue their own advantage, as pointed out by Adam Smith
more than 250 years ago:

In a tribe of hunters and shepherds a particular person makes bows and
arrows, with more readiness and dexterity than any other. He frequently
exchanges them for cattle or for venison with his companions; and he finds
at last that he can in this manner get more cattle and venison than if he
himself went to the field to catch them. From a regard to his own interest
therefore, the making of bows and arrows grows to be his chief business,
and he becomes a sort of armourer. (Smith, 1979, p. 119)

Some firms will thus gradually move from the horizontal to the vertical
dimension of the cluster by concentrating on some particular process, where
they believe they possess or might develop certain lucrative capabilities,
dissimilar to others. Such distinct capabilities, once developed, will gradually
be improved through a continuing process of learning-by-doing. As the
cluster’s vertical dimension develops and firms become more specialized, they
often find solutions to problems otherwise overlooked and bypassed, even
when specializing in performing some particularly trivial tasks. An extended
division of labour is therefore often closely associated with an acceleration of
the growth of knowledge in the cluster.

The steady deepening of the division of labour is limited not only by the
extent of the market,?° but also by information asymmetries and the costs of
co-ordination. Knowledge dispersed needs to be reassembled in order to be
useful and firms need to co-operate in matching their related plans in advance
since ‘. . . the one that make the heads of the pins must be certain of the
cooperation of the one who makes the points if he does not want to run the
risk of producing pin heads in vain’ (List, 1841, p. 150).

In addition, firms hold asymmetrical knowledge about products and
market opportunities. These asymmetries arise as an unavoidable consequence
of the way in which knowledge is produced. Interfirm learning is, therefore,
always subject to both thresholds, before the knowledge bases of divided firms

19 The product innovation literature has firmly established that firms learn from each other when
interacting. See, for instance, Rosenberg (1972), Freeman (1982, 1991), Kline and Rosenberg (1986),
Hakansson (1987), Hagedoorn and Schakenraad (1992) and OECD (1992).

20 See Young (1928), Stigler (1951) and Smith (1979).
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have diverged sufficiently for interaction to imply learning, after which the
cognitive distance becomes too great for firms to bridge, and where learning
will consequentially cease.

Firms in the cluster might have some advantages on both accounts
compared to outsiders. The spatially defined community that often emerges
when related firms co-locate makes it easier for them to co-ordinate and to
bridge communication gaps resulting from heterogeneous knowledge endow-
ments (Eliasson, 1996), and to understand motives and desires that in other
circumstances would remain opaque. By reducing the costs of co-ordination
and by overcoming problems of asymmetrical information, the process of
clustering tilts the balance in favour of further specialization so that a higher
level of knowledge creation might be obtained. The main advantages are
not the ease of intra-cluster interaction as such, as our manner of speech
sometimes seems to suggest, but the deepening of the knowledge base that
it enables.

The analysis so far thus suggests a reason for the existence of the cluster
along the vertical dimension supplementing the one offered in the previous
section on the horizontal dimension. When creating an appropriate vertical
differentiation, new economic activities become possible, knowledge creation
is advanced, and the resulting extension of the internal market helps make
the process self-reinforcing (Young, 1928).

It follows from the concept of variation dealt with in the previous section
that if all firms in the cluster hold complementary capabilities, while no two
firms hold similar capabilities, then all learning through variation and
monitoring must necessarily cease. A continued division of labour among
firms in the cluster might thus only be expedient for the overall knowledge
creation up to a certain point. Beyond that, the benefits might be offset by
the corresponding reduction in knowledge creation as variation is diminished
and fewer possible avenues of progress are tried out in parallel. Only by a
steady increase in the number of firms in the cluster would it be possible to
create knowledge simultaneously by variation and by the division of labour.

5. The Growth of the Cluster

To the extent that incumbent firms in the cluster are able to reap the benefits
of enhanced learning along its horizontal or vertical dimensions, a non-
random improvement in performance is to be expected.

In addition to the expansion of incumbents the cluster might grow by
an increase in the number of firms through three different processes. First,
already existing firms located elsewhere might be tempted to relocate all or
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a part of their activities to the cluster because of the real or imagined
advantages of getting better access to the local knowledge base or to the
suppliers or customers already present. As the Finnish CEO of Nokia-Mobira,
J. U. Nieminen, once stoically noticed when commenting on these cluster-
based advantages:*!

When an inventor in Silicon Valley opens his garage door to show off his
latest idea, he has 50 per cent of the world market in front of him. When
an inventor in Finland opens his garage door, he faces three feet of snow.
(van Tulder, 1988, p. 169)

Second, a dominant position will also attract entrepreneurs with ambitions
to start firms in the particular industry. This is why many of the most talented
wannabes within the film industry tend to end up in Hollywood and many of
world’s best specialists in information and communication technology at some
stage find themselves in Silicon Valley. Immigrating individuals and firms can
over time have quite spectacular effects by the way they fuel the growth of
the cluster.

Third and finally, new firms come into being in the cluster by spin-offs;
smaller or larger groups of former employees recognize a potentially profitable
business opportunity and decide to exploit it by becoming entrepreneurs
themselves (Belussi, 1999b).??

By starting activities close to what is already going on in the cluster, all new
spin-offs—newcomer or local independent entrepreneur alike—can safely
skip the burdensome and costly process of gathering a lot of circumstantial
knowledge about the business environment otherwise crucial. When it works
for the neighbour why shouldn’t it also work for me? New start-ups are thus
given for free the advantages of a business environment tailored to their
specific needs, even in situations when they might still be unaware of what
these needs might be or how they may best be accommodated.

The availability of a suitable business environment is, of course, important
not only for starts-ups but also for incumbents. By their everyday practices

21 Nokia, however, stayed in Finland and has by now become the world’s leading developer and
manufacturer of mobile or cellular phones.

22 Dalum (1995) shows how most of the many firms currently active in the communication cluster in
Northern Jutland (Denmark) can be traced back to one initial firm producing off-shore radio equipment.
Similar genealogical accounts for the emergence of many Canadian clusters have been established by a
variety of local organizations. The general tendency for new firms to have their main activity within similar
or complementary industries to the ones already operating in the area has been shown empirically for
Denmark by Maskell (1992). If all incumbents were placed in a region by industry matrix with 2496
(12 X 208) cells, most cells would be empty but only 12% of the new firms established throughout a
20-year period would be located in an empty cell.
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both simultaneously rely on and contribute to the further development of this
particular environment. It is to this issue that we shall now turn.

6. 'The Boundaries of the Cluster

The processes of knowledge creation along the horizontal and vertical
dimensions of the cluster are rooted in the day-to-day operations of the firms
but influenced by a complex set of institutions developed over time.?> Some of
these institutions are of a general nature, equally applicable and useful for
promoting the economic activity in all clusters, or at least in a large number
of clusters, almost regardless of the particular activities carried out by the
firms located there. The emergence of general formal constraints, communal
regimes of appropriation and a common climate of understanding and trust,
discussed above, belongs to this category.?*

Other institutions have, however, a definite scope and will differ from one
cluster to the next.”” It is reasonable to assume that the cluster’s particular set
of institutions has emerged as a response to the special requirements of the
activities performed in the cluster.?® There is thus a fundamental znterdepend-
ence between the economic structure and the institutions of the cluster as they
have developed over time.?’

It has been suggested that while the cluster’s particular set of activities
affects what is done within and among the firms in the cluster and therefore
what is learnt, it is the institutions in the cluster that define how things are
done and consequently how learning takes place (Lundvall and Maskell, 2000).

Just as the set of firms undertaking similar and complementary activities
differ between clusters, so do institutions. Different activities each have their
own mode of learning that gives rise to different institutional outcomes. The

» See Cannan (1912). We might follow North (1994, p. 360) in defining institutions as ‘humanly
devised constraints that structure human interaction. They are made up of formal constraints (e.g., rules,
laws constitutions), informal constraints (e.g., norms of behaviour, conventions, self-imposed codes of
conduct), and their enforcement characteristics . . ." while explicitly adding Smith’s (1997) economic
(knowledge) infrastructures that result from conscious policy decisions and investment programmes and
include special programmes in local schools and universities, government-supported technical institutions
and training centres, specialized apprenticeship programmes, etc.

4 Tt might be argued that the specific way by which trust is obtained will make it differ from cluster to
cluster and that very few ‘general institutions’ can therefore be expected to be found in practice.

» This is in line with much of the innovation systems literature (Lundvall, 1992; Nelson, 1993).

%6 On the national level recent research has proved the existence of such a correlation between patterns
of specialization in production and trade, on the one hand, and the knowledge base, on the other
(Archibugi and Pianta, 1992).

27 Some argue that the differences emanate mainly from structural characteristics (Breschi and Malerba,
1997), while others look at how institutional specificities affect the location of certain industries (Guerrieri
and Tylecote, 1997). See also Gertler (1995a, 1996, 1998) and Maskell and Tornqvist (1999).
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resulting institutions in turn assist the firms of the cluster when facing the
challenges and opportunities presented by changes in the outside world.

Resent research has established the close interaction between structure and
institutions when investigating industrial failure in places with a particularly
favourable factor endowment. Eskelinen and Kautonen (1997), for instance,
demonstrate how Finland, with its bounteous supply of high-quality timber
resources, high educational and training standards, and a long track record of
world-class designers, has been loosing out in wooden furniture production to
countries with obviously inferior resources on some or all of these counts. The
wooden furniture industry is generally characterized by very flexible, small-
batch production, modest capital intensity, skilled or semi-skilled labour,
integrated design, frequent contact with many different and shifting groups
of customers, few long-term contracts, and periods of high activity alternating
with inactive spells of uncertain length (Lorenzen, 1998; Maskell, 1998).

However, the relevant Finnish institutions of the wood-processing industry
were defined zot by the wooden furniture industry, but by the far larger
user of wood as a primary input: the manufacturing of paper and pulp. This
industry, in contrast, is characterized by long production runs, extremely high
capital intensity, few highly skilled employees, many low or semi-skilled
skilled workers, no design, a rather stable set of very big customers, long-term
contracts, and very structured systems of production and maintenance.

The dominance of paper and pulp has lead to certain highly significant
idiosyncrasies in business behaviour in the timber market. As a result, an
institutional environment is created that is highly supportive of the paper and
pulp industry, but distorting to the wooden furniture industry (Kautonen,
1996). Important institutional features hostile to the wooden furniture
industry are: no distinction between quality classes of relevance to furniture
production; fixed standard pricing practices for roundwood; large volume
discounts on purchase of wood combined with long-term wood contracts and
upstream vertical integration; emphasis in governmental policy and manag-
erial ethos on technology, scale economies and process innovation rather than
on market presence, design and product innovation; output markets seen
as fixed once and for all; hierarchical labour relations supported by labour
market agreements structured in ways that penalize small firms.

The institutions developed and refined to accommodate the needs of firms
in the paper and pulp industry created so unfavourable a business climate for
the wooden furniture industry that it stagnated and declined, while the same
industry blossomed in the neighbouring country of Denmark. To the
uninformed observer, Danish firms faced a considerable handicap as their
insufficient local timber supply forced them to import most of the wood
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needed from countries such as Russia, Sweden, Poland and—notably—also
Finland. However, this cost disadvantage counted for very little compared to
the advantages of nos being burdened with an unfavourable institutional
endowment created by a dominant industry like the Finnish paper and pulp
industry (Lorenzen, 1998).

The lesson that can be learned by the fate of the Finnish wooden furniture
industry is that the more helpful an institutional endowment becomes for one
type of activity the less suitable it can be for others. The significance of an
appropriate fir between industry and institution also suggests why certain
types of activity are never found in the same cluster. A cluster producing
fashion wear or financial services will simultaneously develop (dissimilar)
institutions that most likely will turn out to be alien to the production of
ships, coal or cars.

The restrained ability to ‘stretch’ an institutional endowment to serve
different kinds of economic activities equally well might also help to explain
why new clusters emerge; when knowledge grows and economic activities
begin to diverge, requirements also start to diverge and new clusters are likely
to be established with institutions of their own.

The boundaries of the cluster might therefore be defined by the fir between
the economic activities carried out by the related firms of the cluster on the
one hand and the particular institutional endowment developed over time to
assist these activities on the other.?”® The expansion into new activities along
the vertical dimension of the cluster ceases to be feasible when the fit begins
to weaken.

This framework might also account for the dispersing forces at work when
the additional value created from spanning across distant bodies of knowledge
must justify the additional transaction costs involved. Firms heavily engaged
in interfirm innovation across usually unrelated activities and bodies of
knowledge might, perhaps, be better off by not being 700 embedded in a
particular cluster in order to avoid be facing by an even greater cognitive
distance to potential partners when interaction is required.

Furthermore, the framework might provide an explanation for the demise
of clusters as exiting value chains at some point become fragile and new ones
are being moulded. As the new vertical dimension is gradually developed, the
required institutional adjustments will almost inevitably meet resistance from
old incumbents struggling to survive. If some compromise is not found, the
resulting tension can easily lead to steady decline.

2 If no such mechanism restricted the cluster’s institutional endowment to a certain kind of related
industries only, we would ultimately expect to end up with a single and rather large cluster containing all
€conomic activity.
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7. Final Comments

The core of the argument presented in this article is that any economic theory
of the cluster must address certain basic questions in order to be satisfactory.

First, such a theory must at the very least contain an explanation for the
existence of the cluster. The theory must specify the process or processes that
impel related firms to assemble and stay together at one place and—Dby doing
so—make them thrive. More specifically, the theory must provide an explan-
ation for the advantages that many related and co-localized firms might accrue
but which are not available to a hypothetical single firm carrying out precisely
the same activities, even if at the same location, using the same suppliers,
customers and workforce.

It is suggested that the cluster exists because of the enhanced knowledge
creation stemming from the variation developed along the horizontal dimen-
sion of the cluster, supported by the reduced costs of co-ordinating dispersed
knowledge, of overcoming problems of asymmetrical information and align-
ing incentives, as well as of easing the actual transactions taking place along
the vertical dimension.

Second, a theory of the cluster must include an explanation for the growth of
the cluster. It must identify how new firms emerge and add to the strength of
the cluster.

It is argued above that the cluster, once established, acts as a selection
device, attracting particular kinds of economic activity comparable with the
incumbents and reducing the ambiguity and costs facing local entrepreneurs
when keeping close to the activities already present.

This selection device carries with it a set of constraints that might hamper
future prosperity when external changes make readjustments necessary.

Third, the theory of the cluster must be able to identify rhe boundaries of the
cluster by specifying why the clustering of some economic activities precludes
the integration of others.

The reason forwarded in this article is based on the idea of a closely
interdependence or fit between the specific economic activity of a cluster and
the particular institutional endowment developed. A growing mismatch leads
to decreasing returns. Negative feedback loops start to develop.

Further work might reveal how some of the specific suggestions made in
this article when attempting to flesh out a theory of the cluster are ill
conceived, or that other issues than the three identified should be included.
One such possible candidate will answer questions regarding the external fit
between the characteristics of the cluster on the one hand and its broader
environment on the other. The last decade’s many research publications
frequently perceive the cluster as the basically random outcome of present or
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historical processes. Relatively few have so far taken care to ponder the factors
that might have made certain environments more or less suited for the
emergence of the cluster.?? The evidence available so far does not constitute
the foundation for any general ex ante statements about the suitability of a
given economic environment to sustain the growth of a non-random,
market-led group of co-localized firms doing similar things. The number of
case studies produced during the last decade does, however, suggest that an
effort to develop such statements might lead to interesting results.

There are other important aspects that require further consideration in
subsequent research. The question of the internal organization will, for
instance, be concerned with the ways that different configurations within the
cluster might influence its knowledge-creating abilities. The theory of the
cluster might also be asked to further specify the reasons for the decline of the
formerly successful cluster.

Maybe, over time, new research will also make us able to tell whether the
possible mismatch between a slowly adjusting institutional endowment and
the highly dynamic requirements of many contemporary industries is the
primary reason why innovative firms also survive and prosper without being
supported by the many proposed advantages of the cluster. The theory of the
cluster will not be complete before we more fully understand the successful
solitary firm.
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