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1. Introduction

In this paper, we want to address the question why economic geography isnot an evolutionary science.
This question paraphrases Thorstein V eblen (1898) who asked the question why economicswas't an
economic sciencein 1898. Over eighty years|ater, Nelson and Winter (1982) werethefirst to providea
comprehensive evolutionary theory of economic change, which, though disputed and criticised a many
occasions, gtill gandsout asthe mgor reference. And, importantly, after the publication of Nelson’ sand
Winter's seminal book, anew discipline was born caled “evolutionary economics’ (Nelson, 1995).

Boschmaand Lambooy (1999) havetried to link thefield of evol utionary economicsto questionsand
theoriesin economic geography, and in particular questionsrelated to regiona development. They were
ableto show that thetwo fid ds of investigation sharealot of common themes, yet may a so benefit from
one another.

In this paper, we will not go into the differences and smilarities of evolutionary and geographica
approachesto economic change and devel opment. Instead, wewill outlinethe basic theoretical contours
of what may become an “ evol utionary economic geography” , which can be smply defined asan branch
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of economic geography that explains and describes phenomena using evolutionary theory. The basic
darting points of an evolutionary economic geography will be firm behaviour as captured in the term
‘routines . These routines are spatialy distributed and co-occur in specific combinations in specific
organisations.

Thespatia and economic determinants of routines, and the changes herein resulting from ‘ innovation’,
are basicaly what an evol utionary economic geographer would liketo understand. Wewill show that an
evolutionary approach alows us to disentangle spatiad outcomes of economic change processes from
spatia determinants, and by doing so, open away to empiricaly disentangle agglomeration economies
from agglomeration outcomes of economic change.

2. Routines, competition and innovation

Quiteto the contrary of mainstream economic science (neoclassical economics), decis on-mekingtheory
underlying evol utionary economicsisbased on routine behaviour. Instead of describing the behaviour of
individuas or firms as if they optimise some objective function given budgetary and other condraints,
evolutionary economists start from the premise that the larger part of human behaviour including
organisationa behaviour isroutinised. Inthis, they follow aby now quite old school in organisationtheory
that was started by Herbert Simon who introduced the central concept of “bounded rationality”. It was
he who stressed that cognitive congtraints of the human brain and human organisations render them
incapable of optimisation in most red-world relevant Stuations.

The cognitive incapacity, however, does not imply that their behaviour should therefore be best
described as random or chaotic. Already long ago, Armen Alchian (1950) argued that intelligence in
market economies stems from two sources. Hrs firms can learn from their mistakes and from
competitors. Firmsact intelligently because they remember what type of routines (technologies, products,
decisonrules, procedures, accounting methods, marketing, human resources management, et cetera)
did not work and they typicaly hold on to routines that are successful. Furthermore, individuals and
organisations are able to observe successful behaviour of others and try to imitate their successful
routines (though imitation of aroutineis not dways successful because it needsto be complementary to
the exiging set of routines, Rivkin, 2000).

Apart from the intdligent behaviour of firms as evidenced by their ability to get rid of unsuccessful
routines and to exploit the opportunity of imitation, ‘intelligence’ dso exigt & theleve of anindustry asa
whole. Aslong asfirms show routinised behaviour, which only sporadicaly changes, market competition
acts as asdlection device which benefitsthe lucky ‘smart’ onesand punishesthe unlucky ‘stupid’ ones.
Thisasymmetrica benefits provided by the market results from price competition that enablesthe more
efficient firmsto sl more, make more profit, and hereby expand the production capacity at the expense
of less efficient firms.

If one acceptsthe premise of organisations conssting of alarge number of routines, each of whichwill
change only sporadicaly, sometimes coincidently, sometimes through purposeful research, sometimes
through imitation, one can accept an evolutionary economic geography that described economic
development by the time-gpatid distribution of routines. We will give two examples of the research
questions such a perspective leads us to.

3. Spin-offs, shakeouts and industry evolution
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In a book entitled Increasing Returns and Path Dependence in the Economy Arthur (1994)
attempted to summarise the implications of an evolutionary approach to the economy. Mogt interestingly,
he was one of the few who were able to relate evolutionary mechanismsto spatid outcomes (and vice
versa). In fact he introduced two models, a spin-off modd of industry evolution and an agglomeration
modd of industry evolution.

In thefirg model an industry comes into being as a consequence of a spin-off process of firms
giving birth tofirmsgiving birth to firms et cetera. Thisprocessisknown to have played animportant role
in the rapid growth and spatia concentration of severa indudtries including ICT in Silicon Vdley (De
Jong, 1987) and the automobile industry in the Detroit area (Klepper, 2002).

Arthur’ smodelsassumes anumber of regionsthat al sart off with one company. Each company
has afixed probability to give birth to a spin-off, which is assumed to locate in the same region asthe
parent company (a stylised fact in empirica research, which however is not explained by the model
itsdlf). A snowbadl-like process sarts off in which some regions starts to have spinoffs early on (dueto
pure chance), and the same regions will then adso produce more spinoffs heresfter because the
probability of a region to produce spinoffs is dependent on the number of firms that located there
before. This process will never end, yet it will tend to produce a sable digtribution in the long-run as
each new spinoff will have less an impact on the totd digtribution. This modd thus explains spatid
concentration of some industrid activity purely from a chance process of firms giving birth to spinoffs.
Thespin-off processistherefore characterised by multiple possible outcomes: thespatid didribution of
industrid activity that historicaly emerged could aswell has been completdly opposite. Figure Lilludtrates
this by showing four end results of smulations with equd initia conditions (for three regions).

Figure 1.
End results of four smulations of the location pattern caused by a spin-off process (source Arthur,
1994, p. 104)

The spin-off process giving rise to spatia concentration can be enhanced by three additiona
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mechanisms (Klepper, 2002): more successful firms produce more successful spinoffs, more successful
firms produce more spinoffs, and after some point, firms are forced to exit due to cost competition
producing ashake-out (inlinewith the product life- cycle hypothess). The firgt two mechanismswill leed
a region that harvest an early successful firm to produce more and more successful spinoffs. This
reasoning behind these mechaniams are explicitly evolutionary: spin-off of successful firmsinherit alarge
part of the successful routines (DNA") of their parents, while spin-off of less successful firmsinherit a
large part of the less successful routines (‘DNA’) of their parents. And, since successful firms grow
faster, and the probability of spinoffs can be expected to be dependent on size, successful firmswill
produce more spinoffs. The third mechanism makesthat once cost competition becomesfierce (dsofor
firmsin different regions), a shake-out occursthat will asymmetricaly hit the regions that harvested the
less successful firms and their spinoffs (Klepper and Graddy, 1990).

Thedgatistica sgnificance of al three mechanisms have been confirmed econometricaly for the
U.S. higtory of automobile firms using surviva rates of different cohorts and types of firms (Klepper,
2002) yet still needsto be assessed in other industries. Note that in the origina spin-off mode by Arthur
(1994) aswdl asin the additional mechanisms proposed by Klepper agglomeration economies do not

play any role.

4. Location, agglomeration and spillovers

A second modd assumes firms do not emerge out of exigting firms but are started independently. The
location choice of a new firm can therefore not be *automaticaly’ determined by the location of the
parent company: the location of the firm becomes a choice decison Arthur (1994) assumeseach firm
has alocationd preferences for one particular region, and that this preference is uniformly distributed
(meaning that each region is preferred by the same number of firms). In this modd, however, and
contrary to the former model, agglomeration economies are assumed to play arole. Put another way,
there are increasing returns to a location. These increasing returns can be caused by dl kinds of
agglomeration economies including spillovers, speciaised labour market, and a specialised supplier
indugtries. Already long ago, this cumulative and sdlf-reinforcing process had been described, though
modelled in a different way, by Myrdd (1957).

Thismodd impliesthat initidly, concerning thefirg firmsthat enter anindustry, location doesmatter a
lot. New firms do not yet have very specific locational demands let done regions being able to meet
specific demands lacking competences as wdll as being risk-averse (Boschma, 1997). Only after a
critical mass of firms has established in one region, and dightly more than in other regions, new firms
become attracted to this one region because of agglomeration effects. Remember that agglomeration
effects occur between any number of firmsin aregion, but thet the Size of these effectsfor eachindividua
firmsis expected to be positively dependent on the number of other firms present in the region.

If we smulate this second model, atypical set upisto assumethree regionsand apopulation of firms
that enter sequentially the economy. Each region isinitidly naturdly preferred by one third of dl firms,
and when afirmisdrawn from the populationit is put back inthe‘urn’. Thisisanother way of saying that
the probability that afirm at time t has anaturd preference for regioni isthe samefor dl i (i=1,2,3).

Apart from the naturd preference of afirm for aregion, the location decison is determined by the
number of firmsaready present in apopulation. This meansthat once one region hasdightly morefirms
(due to chance the process of random drawings earlier on), dl firms suddenly choose for one and the
sameregion. This saf-reinforcing and irreversible process is what Arthur called alock-in.
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Agan we have a stuation of multiple possible outcomes: each region could have been the
‘winner’ yet once oneregion getsalead in will atract dl other new firms. Infigure 2 thisissmulated as
follows the sequentid time pettern (1)-(2)-(3) shows a lock-in process in the southwest region.
However, the process that ended as (3) could as well have ended asin (4) in which case the eastern
regions becomes dominant.

D 2

3 (4)

Figure 2.
Two smulationsof thelocationd pattern of firmsin asector emerging from firm location decisonsunder
increasing returns to alocation (source: Arthur, 1994, p. 105)

5. Towards an evolutionary research program in economic geography

Thetwo models serveto show that different evol utionary mechanisms can be responsible for the spatia
clustering of asector intime. In both cases, we invoke amechaniam that ‘ organises' theinitial chaos of
location decisonsinto aspatial concentration. In thefirst cause, welook at the inheritance dynamics of
successful routines from parent companies to offspring while in the second case we focus on the inter-
firm economiesthat are crested ether conscioudy or unconscioudy.

Clearly, the firgt explanation is explicitly evolutionary as it adds a time dimension to knowledge
creation, replication and distribution. More precisaly, knowledge creation occurs and remainswithin the
boundaries of firms (tacit knowledge and routines) and is reproduced through its own growth and
through its giving birth to spinoffs. The second explanation is more common in economics and has
become a central element in what has been cdled new growth theory (Van Oort, 2002). This
explanation stressesthe possibility of successful knowledge and routinesto spillover. Thiscan occur for
example through job hopping that leadsto areplication processsmilar to that of spinoffs, but it canaso
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occur through non-evol utionary mechanisms as common invesmentsin loca public goodsor club goods,
or through an ever finer divison-of-labour of supplying or buying indudtries.

What this short example aimed to shows very different mechanisms can comeinto play which can
causethe sametype of phenomenato occur. Itistherefore of crucia importancethat empirica research
focuses on these riva explanations and aims to understand why in some sectors and regions some
mechanisms tend to be more dominant. Obvioudy, this provides a huge agenda for future empirica
research, but recent progressin empirical techniques addressing theseissues has been made (Acset al.,
2002; Klepper, 2002; Van Oort, 2002; Frenken, 2002).

We barely undergtand how this dynamic spatid formation of new industries is influenced by the
environment from which it emerges. We need more understanding how the dynamic interplay between
firms and the surrounding environment evolves during the growth process, and why some regions are
more cgpable of doing S0 than others. Thisis a complex issue in which many environmentd festures
(induding indtitutions) are likely to play arole. Evolutionary thinking offers us promising concepts to
describe these processes in terms of co-evolution, localised change and lock-in.

We aso aimed to show in this short paper that processes of spatia and economic change can be
effectively addressed in evolutionary models. Therich arsend of andytica tools, econometric techniques
and smulaion modes available from natural and socid evolutionary science provide us with greet
opportunities(Anderson et ., 1988; Arthur et a., 1997; Batten, 2002), to advancetheanaytica rigor
in economic geography without necessarily giving up the intellectua openness and historical/contextua
premises of the approach.
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