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16. Path-dependency, Externalities and Related Vaety in Regional
Innovation Systems

Zoltan Elekes

Evolutionary economics has become one of the muhtiential theories on the processes of
technological change in the past few decades. ésted in the spatial aspects of said change, the
newly forming approach of evolutionary economicgyaphy explicitly relies on path-dependency. In
this paper | focus on path-dependency and its kajoms, such as positive feedback-loops and
irreversible processes are at the heart of a dymaggionomic structure and the evolutionary nature of
technological change.

This papet argues that the path-dependency of a regional eeynis linked to the newer
evolutionary approach of related variety. It attasfp connect the evolutionary process of genegatin
variety with the existing technological regime afegional economy. This approach may serve useful
insights for policymakers, when facing the inedfaa locked-in regional economy, especially in the
cases of post-socialist economies of Central arstdfa European countries.

We conclude that path-dependency is crucial foricgolaking in a regional economy.
Respecting the historic embeddedness of a localomey can help policy achieve its goal. Proximity,
agglomeration economies and variety have path-dégmnaspects. Related and unrelated variety
affects the intensity of knowledge spillovers odngrin and between sectors, as well as the overall
resilience of the regions’ economy.

Keywords: path-dependency, externality, relatedetgy evolutionary economics

1. Introduction

In the realm of physics, time is perceived as ohseweral dimensions of space-time.
The laws of physics, like the equations of Newtamaechanics, explain the interactions and
movements in said space-time. One particularlyrésténg property of such laws, including
those of classical mechanics, is that they are-tiymemetric. There is no constraint in their
theoretical construct, banning them from being i&gdpl“backwards” in time. The
developments of thermodynamics in the™2@entury, most notably the second law of
thermodynamics, introduced such constraints. testéhat theentropyof an isolated system

can never decrease. In essence, this means thgidioeived order” of a system decreases
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over time, and this change cannot be reversed. Sémond Law thus represent time-
asymmetry and irreversibility in theoretical physicln economics, the mainstream
neoclassical theory has similar time-symmetric abi@ristics and a disregard for time as a
“real” factor. Evolutionary economics on the otheand recognizes the importance of
irreversibility, and has a time-asymmetric approach

In recent years of economic theory, evolutionamgneenics has become one of the most
influential concepts of innovation, following theovk of Richard R. Nelson and Sydney G.
Winter. Evolutionary economic geographiyterested in the spatial aspects of technolbgica
change, explicitly builds on the idea of path-dejmrty, the main focus of present paper. In
the theory of processes of innovation and regi@sahomics, much like the Second Law in
physics, path-dependency has an important rolendernstanding self-reinforcing processes
and irreversibility. Through these, history anddiinecome “real” and important factors of
economic and technological change.

In this paper | am looking to answer the quesidrat are the implications of path-
dependent technological change based on agglonoeraconomies and related variety to
policymaking?In the first part of my paper | highlight key astse of the theory of path-
dependency from the point of view of evolutionacpeomic geography. In the second part |
link the notion of path-dependency to the somewleat idea of related variety, within the
theoretical context of externalities. Finally, Itime suggestions for policymakers, especially
in Central and Eastern European countries, basetthemelation between externalities and

path-dependency.

2. Path-dependency

The newly forming theoretical approach of evoludipn economic geography (EEG)
analyzes the spatial properties of innovation auhrological change. It consists of three
distinct, yet interlinked concepts. First, the theof complex adaptive systemasgues that
economic systems are by their nature in a far-feguiibrium state, and their emergent
properties cannot be derived from the individuamponents of the system in question.
Second, the concept generalized darwinisnfiocuses on organizational routines, somewhat
stable behavioral patterns of firms. These routiaes the basis of variety, selection,
adaptation and the evolutionary analogy itselia@slied in evolutionary economics (Lengyel
— Bajmdcy 2013). In this section | focus on thedhmain interest of EEG, the notion of path-

dependency.



234 Zoltan Elekes

According to evolutionary economics, a theory isnsidered evolutionary if it
incorporates random elements (variation) and meshenensuring systematic selection. In
addition, such theories contain forces grantingioaity to successful variations. Finally, the
aim of an evolutionary theory is to explain thettwigally embedded change of a variable or
variable group. A theory like this is not complgtestochastic, yet not completely
deterministic either (Bajmocy 2007, Hideg 2001)isTlast part is exceptionally important for
us now for two reasons. First, it offers a diffdrapproach of innovation processes than
mainstream neoclassical economics. One, that doesamsider the future of an economic
system fully explainable by the complete knowledfall economic forces in effect — much
like Newtonian mechanics does in physics. Secdraghlights the importance of history in
understanding technological and economic change.

Acknowledging the importance of historic embeddadnes linked to a number of
methodological and epistemological consideratidirst, it accepts realism as a valuable trait
of a theory (Orsenigo 2007). In essence, a “histoendly” theory refers to the specific
historical context, when applying general evoluéiognconcepts (Dopfer 2011). Second, it is a
step towards methodological holism instead of rédosm. Third, it relies widely on
inductive logic, in connection with the extensiveeuof case studies when formulating
theories. Fourth, the processes that generateeamidnce change in some directions but not
others become important topic of research.

Thorstein Veblen’s cumulative causality and Carlnigler’'s thoughts on the formation
of institutions can be considered conceptual prestmrs ofpath-dependencyln recent
economic theory, Paul David and Brian Arthur introed the concept through analyzing the
economic history of technological change and sahforcing processes. There is no
consensus among economic geographers regardirextéet to which path-dependency can
be utilized in economic reasoning. Some considené& of many factors in generating the
economic landscape, while others see it as a fomat in explaining differences of economic
performance and spatial distribution (Martin — Sy2010, Lengyel — Bajmédcy 2013).

According to Glasmeier (2000, p. 269-27W3$ually lying behind the notion of path-
dependence is a series of factors that togetherwgdtb a directional bias”He also claims
that using the term without linking these factarsthie specific historic background renders
path-dependencyuni-dimensional” and empty. We argue that this approach is quite
compatible with the epistemological standpoint lm&tory-friendly” evolutionary economics,

and as such can be a useful working definitiorhia paper for path-dependence. In addition,
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filling the general term with context-specific peypes can be translated intuitively to
policymaking.

Several theoretical notions have characteristioat tink them to path-dependency.
Cumulative causation, self-reinforcing processes @ositive feedback-loops are at the heart
of strengthening the aforementioned “directionalshi Recursive interactions of economic
agents ensure this self-reinforcement. Numerous cstsidies track the diffusion of
technologies, occasionally resulting in monopoliessuch cases, increasing returns appear
for those using the dominant technology, contramticthe mainstream “law” of diminishing
returns (Bajmocy 2007, Lagerholm — Malmberg 20080d of course, externalities are
intricately connected to the occurrence and presvagath-dependency. The localized nature
of knowledge and learning as well as the existeoic&knowledge-externalities generate
regional lock-ins (Lengyel 2010). Facebook becamedargest social networking site through
“offering” the users network-externalities: the marere connected, the more valuable the
social networks of those connected have becomthelmext part of present paper, we will
follow up on externalities, most notably relatediety.

A relevant interpretation of path-dependency i¢ teisions in the past limit the range
of options in the present. In a sense, historyrnibadied in the present (Allen 2004, Martin —
Sunley 2010). Magnusson and Ottosson (2009) callthie “weak” interpretation of path-
dependence. The “strong” interpretation takes & step further, arguing that not exclusively
the range of choices is limited by preceding evdni$ also the search processes of cognition
and organizational routines. These restrictionsearch patterns enhance the “directional
bias” and are key aspects in lock-in situations.

The milestones of a path-dependent trajectory areemglly the pre-formation phase,
when several alternatives compete. It is followgdHe path creation phase, when one of the
alternatives emerges as dominant, gaining additimmenentum. Next is path lock-in phase,
in which the self-reinforcing processes signifitgmarrow down the range of possible
choices. Finally, in the path-dissolution phase, ([@conomic or technological) system breaks
out of lock-in (Martin — Sunley 2010). In light @conomic and research practice, the most
problematical part of this process is the last dhes absolutely pivotal to understand, how
can a regional economy break out of existing ssliforcing patterns, most considerably for
policymaking purposes.

The sequence of phases in this form may prove enaditic for “history-friendly”
application for a number of reasons. First, it @asdd on a clean slate. In reality, we seldom

find a region or technological field, where severaimpetitors appear “out of the blue”. In
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addition, a regional lock-in might be an emergeahsequence of different industries in
different phases of path-dependence. Second, asnMaad Sunley (2010) pointed out, the
original explanations of path-dependent trajectrieely on some sort of equilibrium
reasoning, whether it be one equilibrium or a sepé “temporary equilibria”. However
equilibrium reasoning is not compatible with evauatary economics, where the economy is
in a far-from-equilibrium state by its nature. Hlgyathe impulse breaking the lock-in was
often considered an external shock, which is nees®arily the case in neo-schumpeterian
reasoning.

The concept of path-dependency may prove usefutxiplaining current states of
regional economies, spatial distribution of indiestror the formation of local hubs in the
global economy. Understanding the processes bgtatittdependence can lead to a better
grasp on the emergent phenomena of innovation pineo$fs. Its normative message is quite
relevant for policymakers often trying to break ofiregional lock-ins or national economic
structure. In part two we will examine the new cgpicof related variety as a form of
externality and a process of path-dependency. énldlst part we will elaborate on said

normative message, directing the main focus omptiieymaker.

3. Related variety

Variety is a central concept in evolutionary ecormmsn The process of generating
variety continuously reproduces economic structangl, is the main source a adaptability in a
regional economy. In this part, we explore thetretaof related and unrelated variety with
the ideas of proximity and agglomeration economlesy aspects of regional economic
activity and distribution. While doing this, we dmoking for connections with the processes
underlying path-dependency.

As mentioned above, externalities may be considenes that — with others — add up
to path-dependency. The effects of these extemmliare oftentimes enhanced by
geographical, cognitive or otherwise proximity,Bsschma (2005) argued. On the one hand,
proximity and embeddedness facilitates knowledgasfier and the emergence of variation.
On the other hand, a certain distance between ficars yield flexibility and creative
solutions. In this sense, too much proximity resutick-ins, while too little generates
coordination issues and isolation of a firms creaprocesses (Figure 1). We would like to
accentuate that the self-reinforcing aspects ofi-dapendent processes can be applied for

proximity. The more firms are in close proximityogmitive or otherwise), the more a new
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firm can benefit from moving closer. Regional camcations of economic activities or

technological regimes create this effect and agated by it.

Figure 1Relationship between the degree of embeddednedbaimhovative performance

of a firm

"""""" Neo-classical model

— = = Embeddedness model

Uzzi's model

Innovative
performance

v

Embeddedness
Source Boschma (2005, p. 67.)

Externalities in the wake of concentration callgglameration economies serve as an
incentive for firms clustering in regionisocalization economieare available for firms within
the same sector. In this case, sectoral knowlegijevers occur and they are the basis for
innovation processes&lrbanization economiearise from urban size and density, and affect
all firms regardless of sector (Lengyel — RechmitZ004, Heijman 2007).Jacobs
externalitiesarise from the presence of a variety of sectard,are available for the firms in
the region. Jacobs externalities are considered abnde sources of regional knowledge
spillovers (Frenken et al. 2007).

The connection of variety to agglomeration econam twofold in the relevant
literature. First, variety is a source of knowledgdlover in the region and is closely attached
to Jacobs externalities within sectors. This cacdesideredelated varietyfor these sectors.
Second, variety can be seen as a portfolio of sgcémd in this manner it is a source of a
regions stability in competitiveness (Frenken eR807). Thusunrelated varietyis linked to

the adaptive capacity of the regional economy. €amability has been interpreted recently as
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regional economicesilience a form of “flexible stability” of the regions' enomy (Toth
2012).

From an evolutionary perspective it is importantagk the questionzariety of what?
With related variety, we focus on the variatiorcofative ideas, individual and organizational
knowledge, and eventually innovation. This is cotifgh@ with the evolutionary economic
approach of Nelson and Winter (1982), where the¢ ofhvariation — thememe as called in
general evolutionary theory — is the organizatiomaitine. Unrelated variety is closer to a
population level emergent property. A wide arrayopulational subgroups grants protective
property against external shocks.

We can read the variety aspect together with pritxiemd agglomeration economies. If
related variety is present in a region with agglmatien economies, with several firms in
geographical and cognitive proximity that is, thWwledge spillovers of that region enhance
innovation processes. If unrelated variety is pnese the region, the cognitive proximity of
firms in different sectors is less important foe thystemic level resilience to arise (Asheim et
al. 2011). Finally, we can link variety and cogvetiproximity without the specific need for
geographical proximity. In this case we find way$ wunderstanding the unfolding
technological trajectories of industries. In thisnse, agglomeration economies have
significance, when the cognitive space of genegatielated variety is overlapping the
geographical space of the regional economy (Taple 1

Also the aforementioned relation between embeddedaed innovative performance
may be present in the context of technology: rdlatariety serves as a source of additional

bifurcations on a trajectory, while the lack thdrgeelds a lock-in and need for path

dissolution.
Table 1Agglomeration economies, proximity and variety
Agglomeration - . Path-
99 . Proximity Variety Effect
economies dependency
localization . reinforcin
. relatedness | knowledge spillovers . g
economies eographical without variet within the sectors existing
(MAR externalities) 9 g_ p y pathways
proximity; ——
. - . widening
. relational proximity .| knowledge spillovers L
Jacobs externalities related variety existing
between the sectorg
pathways
urbanization geographical : . - facilitating path-
. . unrelated variety regional resilience . .
economies proximity dissolution
branching of preventing
relational proximity | related variety technological technological
trajectories lock-in

Source author’s own construction
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What is the relation between path-dependency aladeck variety? From a regional
economic point of view, the answer is twofold. Eitee presence of related variety generates
positive feedback loops through knowledge spillevdor the related and supporting
industries, reinforcing the existing “directionalay’. Second, the presence of unrelated
variety means a wide portfolio of unrelated indiestrfor the region, thus generating the
aforementioned “flexible stability” and a wider ggnof branching points for the economic
and technological trajectories. However, this fasts a possible relation between the
“relatedness of variety” and the strength of patpahdency resulting in lock-in. The more
related variety can be found in a region, the georthe knowledge spillovers might be,
leading to increased innovation potential and eocoogrowth. On the other hand, this same
region might become increasingly vulnerable to mwkshocks affecting its industries, and
also this region is prone to be locked-in. Natyrathis quasi-trade-offrequires further
investigation.

In this part we explored the relationships betwagglomeration economies, proximity
and related variety. We found that the variety ioh§ and sectors in a region affects its
innovativeness through knowledge spillovers, arsb alffects it resilience against external
shocks. These spillovers occur in the form of aggation economies, and are closely linked
to geographical and cognitive proximity. The latties further connection with related variety
in a sense that technological trajectories havétiaddl branching points in the form of said
variety. All together, these phenomena work as tyitg processes of path-dependency. In
the next part we explore possible applications athfependency and related variety for

policymakers.

4. Consequences for policymaking

So far we briefly investigated path-dependencypmanfof “directional bias” and a
combination of underlying processes, self-reinfogan nature. We have also seen the role of
variety in generating knowledge spillovers in regiband technological context, working as
one of said underlying processes. In the followpragagraphs, we turn our attentions to the
normative aspect of path-dependency, and articidaggestions for policymakers on the
basis of path-dependence and related variety.

In the literature of regional innovation systemssitvidely accepted, that every region
has unique aspects that rule out the use of unifamavation policies (Todtling — Trippl

2005, Vas — Bajmécy 2012). In the context of pregaper it is important to reiterate this
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principle, because it is based on “history-frieridgyolutionary economics. When making

regional innovation policy, it is paramount to cmies the institutional and economic history
of the region, imprinted in the present. Adaptintgrnational best practices to local specifics
and needs seems to be the way to go, “one sizet'cedsinly does not “fit all”.

Another aspect of a policy embedded in the histdrg locality is that it offers learning
opportunities for the policymaker. Routines devebbmver time, cumulated in institutions
may lead to more effective policies. Also the psscef formulating policies benefits greatly
from the involvement and participation of histoligao-evolved institutions and entities of a
local community (Bajmocy 2011). In this conceptlippis learning based, and trial-error is
inherent part of the learning process. From thimtpof view the role of a policymaker is
quite different from the usual. A “professional” lpgmakers distinctive ability is to
coordinate between the participants, not “lead’hth@articipation can help the legitimate
formulation of policies, giving room for the leangi of policymakers.

Irreversible processes in the wake of path-depasel@rcrease the responsibility of a
policy decision. An intervention in the presenewocably changes the range of future options
as well. This effect is most tangible in environtarand ecological issues, but it is also
strongly linked to technological trajectories. Teology evaluations including potential
stakeholders may alleviate some negative effectdeofinology spreading through self-
reinforcing, path-dependent processes.

With a region on a path-dependent economic or tolgical trajectory, the range of
options is limited by previous choices. Path-degeicg is only considered an issue, when
negative effects of these self-reinforcing processetweigh the positive ones (intensive
innovation, knowledge spillover, etc.). If the mylifocus is inside the trajectory, it faces less
uncertainty in exchange for a decreased mobilitye-aforementioned range of options. If the
focus is outside the trajectory, a wider range obgible policies exist, however the
uncertainty surrounding these policies is much tgreéBajmécy 2007). The notion of the
window of locational opportunity points out, thatithv radical innovations, there is no
previous history narrowing down the range of lomadil options. However, as spatial positive
feedback loops arise, this window of potential tass closes (Bajmoécy 2013).

In any case, the policymaker may not only face ‘theak” interpretation of path-
dependency, but also the “strong” one. In this neanpolicy have “directional bias” from the
existing structure and trajectory of the regionabremy, as well as from historically
developed search routines, that narrow down theaieable range of perception and solution

of development issues.
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This leads us to the next consequence. The polikgma oftentimes part of the very
socio-economic system it attempts to change. THeagrforcing processes and feedbacks
affect the policymaker and the policy alike. Throubese feedbacks, the initial policy might
have a delayed or altered effect. In the theorebeakground of path-dependency we saw
that the focal point of a path-dissolution phasansxternal shock. The systemic approach of
a regional innovation policy advocates considethmgy systemic innovation performance of a
region (Edquist 2002). In such a complex systenicp@an be seen as some sort of internal
shock — or small historic event in evolutionarymer In practice it is often the aim and desire
of policymaking to become the origin of path-disgmn. However if a regional economy can
be resilient towards an external shock, it may dsoresilient towards an internal one,
precisely because of the processes underlyinggeibndency.

Regional policymaking strategies involving variehay focus on reinforcing related
variety through attracting additional firms intoetlexisting sectors of regional industries. It
may also focus on attracting related and supporntidgstries to generate further opportunities
for knowledge spillover. These goals may be aclieNveough facilitating the interactions
between firms and sectors by increasing cognitireximity when possible. On the other
hand, focusing on unrelated variety may contriliot¢he resilience of a regional economy
and the flexibility its industrial portfolio (Tabl2). In any case, the economic structure and
new variety generated by those within the structowually affect one another (Lambooy —
Boschma 2001).

Table 2Summary of aspects and policy implications of gdgpendency and variety

Aspect Policy implication

Historical embeddedness. “History friendly” andfeliéntiated regional policy.

Learning manifested in routines and institutions. eatning policymaking and trial-error.

Irreversible processes. Technology evaluation.

Range of possibilities and uncertainty. May incesasdecrease simultaneously.

Directional bias in search routines. Bounded raiibyrin problem identification and
solution.

Part of the complex system. Altered effects of @olind resilience against
intervention.

Related variety. Reinforcement of knowledge spégi®svand
innovative potential.

Unrelated variety. Diversification of industrial gimlio and regional
resilience.

Source:author’s own construction
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Policymaking in path-dependent regional economassdpecial significance in Central
and Eastern European countries like Hungary. Theraezed creation of policies had
catastrophic results in transition economies. Imduy, the specialized industrial regions
suffered from the dissolution of CMEA, followed kye decline of rural regions, previously
specialized in agriculture. The local institutioasd firms were limited in their adaptive
capabilities by centralized policymaking, and saleegions proved to be inadequately
resilient to the external shock of entering thebglomarket (Lengyel — Bajmécy 2013,
Rechitzer 1997).

In this section we explored possible interpretatiari path-dependency and related
variety for regional policymaking. We found thattip@lependent processes are intimately
connected to the possible range of choices atipmsial of a policymaker. Different regional
histories, intra-sectoral knowledge externalitiewl aectoral portfolios are all part of the
systemic performance and possible future trajez$onf a regional economy. Respecting the
historic embeddedness of a local economy can haipypachieve its goal. Ignoring it may
lead to unsuccessful policies, as seen in the chstingary and other Central and Eastern
European countries.

5. Conclusion

We conclude by reiterating that path-dependencyeseras theoretical bases for
evolutionary economic geography. In this way it@nected to other aspects of the theory.
Paying attention to the “real” history of a regibeaonomy yields irreplaceable insights of
the processes underlying path-dependency. Proximgglomeration economies and variety
have path-dependent aspects. The concepts of dedated unrelated variety have exciting
possible applications in understanding the compusitf a regional economy. They are also
relevant in understanding why certain economies ragge resilient than others against
external shocks. This has increased significancenwregions compete globally. The
connections between these processes have relewmstages for policymakers intending to
intervene to a regional economic system. With pkgpendent processes at work, policy has
extra responsibilities when making choices thacifthe range of options in the future.
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