Marburg Geog raF-‘?:hy

=

Working Papers on : j 2
Innovation and Space | .

Path dependency and path
plasticity: the co-evolution of
Institutions and innovation —

the German customized
business software industry

£ 02.08

Simone Strambach

niversitdt
arburg




Impressum:

Working Papers on Innovation and Space
Philipps-Universitat Marburg

Herausgeber:

Prof. Dr. Dr. Thomas Brenner
DeutschhausstraBe 10

35032 Marburg

E-Mail: thomas.brenner@staff.uni-marburg.de

Erschienen: 2008



Path dependency and path plasticity: the
co-evolution of institutions and innovation -
the German customized business software industry

Simone Strambachl

Section Knowledge Dynamics, Sustainable Innovation, Global Change, Institute of
Geography, Philipps-University, Marburg.

Abstract:

Path dependence and the co-evolution of technology and institutions is a key con-
cept to understand the dynamics of structural change at the level of firms, sectors
and multi-level spatial scales. The concept of path dependency is often used in
economic geography to explain the economic specialisation and long-standing suc-
cess as well as crises and economically unfavourable development of regions. The
understanding of the institutional dynamics within a well-established technological
and institutional development path of territorial settings is a central but to a large
extent also an open issue.

The paper focuses on the role of institutions and modes of institutional change in
path dependent processes of innovation, knowledge accumulation and competence
building in innovation systems. Processes of institutional change are mainly seen
either as incremental, leading to continuity of the present technological path or as
abrupt and disruptive, leading to the breakdown and replacement of institutional
settings. By using the notion of ‘path plasticity’ the paper argues that paths are not
coherent in themselves. There is ‘path plasticity’, which describes a broad range of
possibilities for the creation of innovation within a dominant path of innovation sys-
tems. Plasticity results among others from the elastic stretch of institutions and
institutional arrangements and their interpretative flexibility through actors. Asso-
ciated with this approach, the paper takes a closer look at path plasticity, its rela-
tion to institutional change and the role of geography.

Empirical evidence is provided by exploring the evolution of the German software
industry. Although comparative disadvantages are caused by the established insti-
tutional setting of the national innovation system, a sub-sector of this industry -
customized business software - was able to become internationally competitive.
The customized business software industry can be seen as an example of innova-
tion and successful change in what is described as non-favourable institutional set-
tings.

1 Corresponding Author: Simone Strambach, Philipps-University Marburg, Deutschhausstra-
Be 10, 35032 Marburg, Germany. E-Mail: simone.strambach@staff.uni-marburg.de.
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1. Introduction

Path dependence and the co-evolution of technology and institutions is a key
concept to understand the dynamics of structural change at the level o f firms,
sectors and multi-level spatial scales. On the rese arch agenda of evo lutionary
economic geography, path dependence appears as one of the core components,
although there are unreso lved issues by its application in economic geography
(Martin/Sunley 2006, Boschma/Martin 2007).

Institutional change and institu tional dynamics within path d ependent
developments is one of the under-explored areas. The paper argues that for an
evolutionary approach in econo mic geography there is a need to recognise and
conceptualise institutional arrangements and institutional change in greater
depth. Especially for the understanding of long-term dynamics of econ omies in
space and time, it is necessary to make them an integral part of the analysis and
to explain how institutions play a role in dynamic developments of evolutionary
paths.

The concept of path dependency is used in economic geography to explain the
economic specialisation and lo ng-standing success as well as the crises and
economically unfavourable d evelopment of regions. The contribution of
institutions, ‘institutional thickness’ and the place-specific institutional settings
are made responsible for p ositive lock-in effects and the a bility of regions to
adapt continually to a changin g economic environment. On the other hand, the
place-specific institutional endowment and institutional inertia is also uti lized to
explain why some regions are victims of their past economic success or cannot
escape previous lock-ins (Grabher 1993). The understanding of the institutional
dynamics within a w ell-established technological and institutional development
path of territorial settings is a central but to a large extent also an open issue
(see also Maskell/Malmberg 2007).

In recent years, the concept of ‘path creation’ assumes that paths can be
deliberately created by actors in case th ey are able to mobilise the necessary
resources for the breakthrough (Garud/Karnge 2001). Taking into account that
modes of institutional change underpin path dependency and path creation, both
approaches have d ifferent perspectives. The concept o f path dependenc y
emphasizes the institutional functions supporting continuity by stabilising
behaviour and guid ing actions of actors, while the con cept of path creation
focuses on the ‘creative destruction’ and underlines the breaking of institutional
stability and the creation of new institutions for further innovation.

The paper sheds light on a different mode of institutional change using the notion
of ‘path plasticity’. Path plasticity doe s not contradict path d ependency or the
option of deliberate path creation, but argues that paths are not co herent in
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themselves. There is ‘path plasticity’, which d escribes a broad range of
possibilities for the creation o f innovation within a dominant path of innovation
systems (Strambach/Storz 2008). Plasticity results among others from the elastic
stretch of institutions and in stitutional arrangements and their interpretative
flexibility through actors. It is not alw ays necessary to break through path
dependency or to ‘lock out’: Instead the paper argues that even innovation with
a minor degree of complementarity within the well-established institutional
setting of technological development paths may come into being thro ugh the
interpretative flexibility and th e crawling nature of insti tutions that re sults in
incremental change. Geography does play an important role in processes of
exploring and exploiting plasticity within a well -established institutional setting
through place-specific characteristics, processes of localised learning, and
through mechanisms of knowledge spillover and proximity economies.

The paper intends to make a contribution to the evolutionary economic
geography approach focusing on the role of institu tions and modes of
institutional change in pa th dependent processes of innovation, knowledge
accumulation and competence building in economic systems. It is organized as
follows: Section 2 takes a closer look at the connection of institutions,
institutional change and inno vation on the basis of evo lutionary approaches
focussing on novelty and usin g institutions from a macro | evel perspective to
explain rate and direction of innovation in long term economic change. In section
3 path plasticity and its relation to institutional change and the role of geography
is discussed. In section 4 e mpirical evidence is provided by explo ring the
evolution of the German softw are industry. Despite comparative disadvantages
caused by the established institutional setting of the national innovation system,
a sub-sector of this industry - customized business software - was abl e to
become internationally competitive. The customized business software industry is
an example of innovation and successful change in what is describe d as non-
favourable institutional settings. Section 5 draws conclusions and discusses
challenges for further research in evolutionary economic geography.



2. Path dependence and co-evolution of institutions and
innovation

Institutional analysis is only loosely related to the ories of e conomic evolution
(Essletzbichler/Rigby 2007). Nevertheless, in recent years, the need to bring
economic institutions into evolutionary theory, and more generally, the need to
connect institutional economics with evolutionary economics for the
advancement of the theory is highlighted (Nelson 2002, Pelikan 2003).

Path dependency is a central concept in both evolutionary and institutional
economics, although evolutionary and institutional economics differ in their
perspectives on the connection between institution and innovation
(Boschma/Frenken 2006).' The focal orientation of evolutionary economics has
been on technological change and the role played by institutional factors in the
selection and establishment of technological trajectories and the creation of new
technologies (Dosi et al. 19 88, Nelson/Winter 1982, Dosi 1982). Evolutionary
economists see the primary fu nction of institutions in moulding the technologies
used by a society or shaping technological change itself. The orientation of new
institutional economics favours the study of the set of factors that mould and
define human interactions, both within and between organisations. Explaining the
ways in w hich institutions and institutional change affect the perfor mance of
economies over time isthe broader and central objective of institutional
economics. The concept of path depende nce has also been established a s a key
concept in the discussion about institutional change. Dynamic increasing returns,
sunk costs, dynamic learning effects, coordination effects, and self-reinforcing
expectations are the main me chanisms that lead to path d ependence in both
technological and institutional change (Arthur 1989, David 1993, North 1990).

Within economic geography, institutional approaches do not constitute a unified
paradigm (Essletzbichler/Rigby 2007).> Both in stitutional and evolution ary
approaches have fo und entrance to explain econ omic development and the
uneven distribution of innovation at multiple territorial levels. In the following, a
narrow understanding of institutions is proposed by defining them as formal and
informal rules guiding actors’ perceptions and activities. Institutions should be
differentiated from (non-market) organisations (North 1990). Institutions as the
‘rules of the game’ are composed of what Scott (2001) named the ‘three pillars’:
the regulative, normative and cultural/cognitive. These depend on different bases
of compliance, evoke diffe rent logics of action s and offer m ulti-level bases of
legitimacy (Scott 2001).

1 It is worth to mention that the understanding of institutions is also differentiated in the
areas of evolutionary and institutional economics.

2 For a broader overview in economic geography see Martin (2000)



For long-term dynamics of economic systems, the relationships between
institutions, institutional change and innovati on play animportan t role.
Evolutionary approaches con cerned with long-run economic development place
emphasis on institutions or institutional arrangements and their co-evolution with
innovation as important social phenomena on the meso or macro level to explain
path dependent developments and disp arities in the rate and dire ction of
innovation performance. They provide insights 0 n the relationsh ip between
institutions and innovation lea ding to p ath dependent processes at different
spatial levels.

2.1 Institutions and innovation in a multi-level view

Innovation activities are distributed very unevenly in space both within and
between national economics. Despite the ongoing globalisation of the e conomy,
it has become increasingly apparent that there are distinct differences between
nations in rates and types of industrial innovation and the variation of innovative
sectors contributing toeco nomic performance. International em pirical
comparisons that u se indicators like R&D, patents, export specialization or
international trade flows, underline the relative stability of specific innovation
profiles and the co mparative innovation strength of nation al economies over
time. Furthermore, national specificities in production and trade correspond with
distinct differences of the national knowledge base (Archibugi/Pianta 1992,
Guerrieri 1999, Montobbio 2004). It seems that the institutions which support
the innovation systems remain country-specific, even the systems themselves
are becoming internationalized and more intertwined (Carlsson 2006).

Approaches dealing with the interrelatedness of institutional settings, innovation
and competence building over time, such as the systems of innovation (national,
regional, sectoral) and concepts in the political economy, like the Varieties o f
Capitalism (VOC) place emphasis on the stabilising function of institutions in the
connection between institutions and innovation. These strands of literature, even
though developing relatively independently and fo cusing on different a nalysing
units, have in com mon the view of th e co-evolutionary nature of in novation
sometimes more implicitly than explicitly. It is argued that institutions contribute
to path d ependence of e xisting systems by reducing uncertainty in innovation
processes. The important role of formal and informal institutions is rooted in their
shaping of individual and collective learning processes, seen as the foundation of
the innovative ou tcome on the microleve |[|. They operatea s selection
mechanisms on different levels by setting incentives and constraints. Doing this,
institutions have a substantial impact on both the support and restriction of
various types of innovation and future learning, hence contributing to specialised
knowledge accumulation and competen ce building over time (Lundvall 2002 et
al.). The strands o f work as aforementioned mainly highlight the sele ctive and



retentive impacts of institutional settings in innovation processes contributing to
path dependency as discussed in the following.

Responsible for the distinct differences in the institutional structure at the
national level isit s co-evolution process with the production structure of
innovation systems. The interdependence of economic structure and in stitutions
as well a s their m utual reinforcement over time determine the mo des and
outcomes of production and learning (Lundvall/Maskell 2000, Lundvall et al.
2002, Edquist 2005). The evolution of the economic structure determines the
evolution of the in stitutional set-up and vice ve rsa. As a n outcome of the
dynamic interplay of these two dimensions over time, the systemic contexts
differ. In reverse, this also pro vides the explanation for country-specific
performance and specialization.

The question how these co -evolution processes unfold is hardly wo rked out in
detail and the role of institutional change has not been satisfactorily addressed.
The majority o f studies analyzing the relationship between innovation and
institutions assume that institutions might be slow in ad apting to changes of
economic structure. Due to th e complex co-evolution pro cesses of economic
structure and institutions rooted in history, the rather implicit th an explicit basic
assumption is that the institutional set-up of countries is relatively stable (Nelson
1993, Pavitt 1998). Itis a ssumed that only feedback from radical and basic
innovations have the potential to substantially change the institutional setting of
national economies (Freeman/Perez 1988). But such radical innovations tend to
remain outside of the dominant development path.

Research on sectoral systems of inno vation also emanates from the relative
stability of national i nstitutional settings which influence innovation processes
and trajectories of sectors by providing tangible and inta ngible resources.
Industrial sectors tend to vary systematically with regard to their knowledge
bases, knowledge processes and associated sector specific institutions. According
to the sector considered, different sets of actors and institutions have an effect
on innovation and econo mic performance (Malerba/Orsenigo 2000, Malerba
2005). In turn, that may explain why diverse institutional settings are co-existing
within a national institutional framework. On the other hand, it became obvious
that the international performance of countries in a particular sector is mediated
by national and re gional institutions and non-firm organizations (Montobbio

2004). Even though the dime nsions of sect oral systems are not nec essarily
national, but local, national or global as well, itisa ssumed that national
institutions and organizations may in the long run attract those industries most
compatible with them (Malerba 2006).

An explanation for the relative stability of in stitutional arrangements at the
national level compared to the change of sector specific institutions is provided
by institutional appro aches like the Varieties of Capitalism (VoC) (Hall/Soskice



2001), National Business Systems (Whitley 2000) or Social Systems of
Innovation and Production (Amable 2000)°.

They deliver insights into two mechanisms: institutional coherence and
institutional complementarity, both contributing to the slow change and relative
stability of institutional settings at the national level. Compared with studies of
national innovation systems, they are characterized by a more elaborat e
institutional analysis and differentiat ion of institutional arrangemen ts. The
Varieties of Capitalism approach treats the respective objectives not as a random
collection of institutions, but rather as a pattern of interconnected relationships
between the different elements of the institutional structures, which as a result
define its coherence (Amable 2000). Emphasis is placed on the complementary
nature of institutional configurations within the economy, which make some
institutions more e fficient through their interaction with others. It is a ssumed
that the g eneral logic of coord ination is probably similar across different key
institutional configurations (Casper et al. 2005). In stitutional complementarity,
which links together different institutions and modes of organization in a certain
architecture, contributes to coherence. While the innovation system approaches
place emphasis on the differences in th e institutional endowment that explain
why it is difficult to change a path, the VoC approach highlights particularly the
mechanisms of institutional complementarity and coherence.

The question why in the same national institutional framework several regional
innovation systems can emerge and how these are interlin ked and intersect with
the national oneis payed little attention in the literatu re strand of t he VoC
approach. Economic geography provides a richness of theoretical and empirical
contributions that underline the region as an imp ortant organisational level for
variety processes and territorial-specific sele ction processes which clo se down
varieties by contribu ting to pa th dependency. Agglomeration and localisation
economies and dyn amic localised learning processes are assessed as main
mechanisms leading to regi on-specific characteristics and localised capability
building. Untraded interdependencies and idiosyncratic context conditions evolve
over time, fostered by knowle dge spillovers and proximity economies that are
especially important for tacit knowledge transfer (Cooke 2005, Gertler 2003,
Malmberg/Maskell 2006, Storper 1997). These mechanisms and processes give
explanations for institutional variation at the re gional level and th e distinct
regional institutional endowment. The question ho w institutional varia tion and
institutional change at the national and regional level is interrelated and in turn,
how these processes affect innovation at the firm and the sectoral level in a path,
is in large parts an open one.

3 The Varieties of Capitalism (VoC), the National Business Systems (NBS) and the Social
Systems of Production and I nnovation (SSPI) have stro ng communalities even though
they slightly differ in their institutional analysis. The following analysis concentrates on
the VoC approach.
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2.2 Interplay between institutions, competencies and demand

The strands of institutional approaches with different analytical levels stress the
co-evolution of institutions and innovation over time and provide complementary
insights into path dependent processes of economic systems. Especially the
interplay between institutional settings, competencies and demand seems to be
constitutive for the path-dependent development of innovation syst ems. The
national innovation system concept emphasizes the production structure and
user—producer relationship for innovative developments and competence building
over time. Research on se ctoral systems of innovation shows that innovation
processes are determined by sector-specific institutions and in addition it became
obvious that national and regional institutional configurations mediate innovation
processes of industrial sectors. Studies based on VoC tend to neglect these
influences and pay little attention to th e influence of home markets and the
quality of the d emand side for the emergence and diffusion of in novation.
Focusing on institutional configurations atth e macro level to explain the
behaviour of agents in innovation processes on the micro level, this strand of
literature goes beyond the national system of innovation approach in tw o areas:
The development o f institutional typologies based on a more syste matic and
comparative institutional analysis and the consideration of the active role of
agency.* Research based on VoC succeed in specifying institutional configurations
in their i mpacts in terms of the room for strat egic choice left to fir ms. The
complex institutional configurations, their complementarity as well as their
interconnectivity provide comparative institutional advantages for agents.
Comparative studies provide empirical significance that firms are able tou se
strategically named ‘comparative institutional advantages’ in de veloping
innovation. These selection p rocesses gradually result in specific knowledge
accumulation and co mpetence-building of firms, indicated by different national
innovation profiles. However, the approach also has som e major limitations
because the mainly used institutional typology of coordinated and liberal market
economies appears robust for some co untries - particularly for the US and
Germany - while for other countries this appears weaker. Furthermore the co-
existence of regio n-specific institutional settings within a wider nationa |
institutional setting is not taken into account.

In sum, the analysed approaches complement each other in the ir focus on
institutions and the way these reproduce stable patterns of behaviour. The
complex interplay of different institutional configurations that has e volved and
the pattern of intera ction between complementary institutions are resulting in a

* An archetype of distinct in stitutional frameworks is t hat of the Coordinated Market
Economies (CME), which characterize for example Germany, Sweden or Japan, or the

Liberal Market Economies (LMC) typical for the US, UK or C anada. These economic
systems differ substantially in their organization and the governing of key institutional
configurations: the financial system, the industrial relations system, labour markets, the
education and training system, and inter-company relations (Hall/Soskice 2001, Soskice
1999, Whitley 2002).
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dominant path of national innovation systems in a particular space-time context.
Additionally, they share the view of th e relative stabi lity of in stitutional
arrangements at the national level compared to the institutional variations and
change at the secto ral and re gional level. In path depende nt developments,
primarily the stabilisation and selection function is hi ghlighted by setting
incentives for knowledge accumulation and specific competence building - the
basis for innovation. There is a lack of discussion in the reviewed strands with
regard to institutional change and institutional dynamics within path dependent
developments. Additionally, little is sai d to how institutional dynamics and
institutional change are related to positive and negative lock-in effects of path
dependent developments. Processes of institutional change are mainly seen as
either incremental, leading to continu ity of the present technological path or as
abrupt and disruptive, leading to the breakdown and replacement of institutional
settings. Innovation creates the need to break from the established institutions
when new knowled ge bases are incompatible with the domi nant institutional
configurations of a path. This dichotomy underestimates institutional dynamics
and institutional change within path dependent developments that can contribute
to positive unforeseen feedback or unexpected impacts over time. The plasticity
of institutions and institutional arrangements contribute particularly to ‘pat h
plasticity’ that will be outlined in the following section.

3. Path plasticity and institutional change

Processes and m odes of institutional change within a given path are still
insufficiently understood. Apparently the institutional dynamics within a well-
established technological and institutional development path is an important
condition for avoiding undesired effects of stability, or redu cing what Martin
(2006) describes as ‘negative lock-in effects’. Negative lock-in effects emerge
when processes, structures and configurations built up as a result of positive
‘lock-in" become a source of increasing rigidity and inflexibility (Martin 2006,
Martin/Sunley 2006:415). Garud/Karnge (2001) place emphasis on the strategic,
deliberate and min dful action of actors that enable the break out of pa th
dependence and institutional stability. They focus on the micro leve | in which
powerful actors can strategically create new institu tions, push innovation and
create new paths.

The notion of ‘path plasticity’ does not question path dependency or the option of
deliberate path creation. It is introduced here to make the point that there is
‘plasticity’ within a well-established institutional setting of te chnological
development paths, which enables innovation even with only a minor degree of
compatibility come into being without necessarily breaking out of a pat h. Path
plasticity is used here to set the focus on the continuity of dynamic change, while
path creation puts emphasis on the ‘creative de struction’ and the mode of
disruptive institutional change.

The term ‘plasticity’ was fir st introduced by Alchian/Woodward (1988:69) who

used plasticity in the theory of economic organisation to show that resources and
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investments are plastic. They indica ted that thereis a wide range of
discretionary, legitimate decisions the user may choose, thus claiming that this is
underestimated in transaction cost theory, especially with regard to the moral
hazard and principal agent pro blem. Zysman (1994:261) used the term ‘so cial
plasticity’ to make the case that technology is a socially created constraint. Thus
strategies and tactics for approaching technological problems will vary from place
to place. Strambach/Storz (2008) argue there are two sources of pla sticity of
innovation systems for which they use the notions numerical and fu nctional
plasticity. Systems are configurated by a multitude of e lements. The notion
numerical plasticity is understood as the sum of these elements in relation to the
whole system, and is seen as a precondition for functional plasticity. The latter
refers to the way configurations can be moulded to produce new uses and can be
adapted to new functions or purposes. Accordin g to Strambach/Storz (2008)
there is numerical and functional plasticity in any given innovation system. They
consider the institutional and structur al variety p roved by the literature on
regional and sectoral innovation systems in recent years as evidence for the high
degree of numerical plasticity in national innovation systems.

In the following, the paper builds up on this differe ntiation and develops more
specific on the plasticity of institutions and institutional arrangements and their
contribution to the plasticity of paths. Geography does play an important role in
the exploration and exploitation of inst itutional plasticity through proximity
effects and place-specific characteristics.

3.1 Plasticity of institutions

Besides their action-guiding function highlighted by the work on systemso f
innovation, institutions si multaneously act as enablers, while actors can use
institutions as tool kits in a myriad of ways to solve innovative problems. They
are able to reco mbine and convert or reinterpret institutions fo r their new
objectives or transfer institutions to different contexts. By doing this, actors
shape and form institutions and are th emselves becoming influenced by th e
institutions. Giddens (1984) points to this fact with the notion of ‘duality of
structures’. The plasticity of institutions results from the interpretative flexibility
of their meaning. The selection impact of institutions based on the establishment
of incentives and co nstraints is depen dent on the assessment of actors. The
space for interpretative flexibility of in stitutions differs with regard to different
kinds of institutions and is defined by their sanctions for deviation.

Formal, regulative institutions such as laws or standards provide little room for
the flexible interpretation of their meaning compared to informal, normative rules
like values or nor ms. The de viation from the latt er is a ssociated with social
sanctions whereas the de viation from regulative institutions is mo stly legally
sanctioned, which reduces the room for interpretative flexibility, yet by no means
removes it totally. Sanctions generally enhance the p robability that actors
commit and follow one dominant interpretation, but others do not cease to exist.
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One important feature of place specificities is the intersection of multiple
institutional configurations which produces a rich environment for variation. The
overlapping of various firm- and indu stry-specific institutions and their
intersection with national institutional settings provides a repertoire of already
existing institutional compositions in id iosyncratic context conditions evolved
over time. Actors are able to use these pre-existing institutions for the creation
of new so lutions in ways that may lea d to evo lutionary change. Geograph y
fosters processes of exploring and e xploiting institutional plasticity. Spatial
proximity often combined with other typ es of proximity (Boschma 2005) an d
localised learning of individual and collective agents (Malmberg/Maskell 2006)
facilitate both the exploration of the interpretative scope of institutions as well as
the closing down of the varie ties of meanings and the coming through of an
interpretation as the dominant one. Wh ereas particularly so cial and cognitive
proximity (Boschma 2005) may facilitate the consolidation ofa dominant
meaning among actors through shared understanding, unanticipated encounters
and neighbourhood effects (Malmberg/Maskell 2006) may lead to ope ning the
space for the interpretative flexibility of an instit ution by getting to know a
variety of differ ent actors’ meaning s. Institutional forms arising from such
processes must no t be nece ssarily completely new, they are rath er novel
combinations of earlier institutional components. These are p aved together by
communities of actors reconfigured and combined into various hybrid forms t o
serve new or modified goals. In localised learning processes aspects of meaning
and legitimacy from earlier institutions are transferred to the novel combinations
which in turn facilitate their coming through. The explo ration and exp loitation
processes of institutional plasticity to achieve new purposes departure atthe
micro level, but con tribute to institutional change and instituti onal dynamics
within path depende nt processes. Plasticity of path does not only exist at the
micro level through the interpretative flexibility of institutions, it is also based on
the elastic stretch of institutional configurations at the macro level.

3.2 Plasticity of institutional configuration

Institutional complementarities and coherence are ob viously important
mechanisms for th e stability of path dependen t developments by g enerating
disincentives to radical change. But it is o ften neglected that the composition of
institutional configurations is not static, but rather simultaneously providing a
flexible scope for change. Amable (2000) points to the institutional hierarchy, the
relative importance of one or a few institutions for the coherence and dynamic of
the institutional architecture as such. Taking into consideration the institutional
hierarchy, the transformation of one institution within institutional configurations
must not necessarily destabilize the coherence of a whole architecture. That may
explain why several regional innovation systems with region-specific institutions
may exist and can be absorbed by the key institutional arrangements at the
national level. But on the other hand, institutional change in one sphere can
increase pressure and have a snowball effect on complementary institutions to
change gradually. The accumulation of incremental change over time may lead to
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what Streeck/Thelen (2005) d escribe as ‘transformative change’. Institutional
complementarity therefore plays an a mbiguous role b y contributing to th e
stability of path dependent developments and, at the same time, feeding into the
plasticity of paths.

Streeck/Thelen (2005) argue that it is not clear at all wh ether the two basic
models of institutional change - incremental and disruptive change - exhaust the
possibilities, or eve n that they captu re the most impo rtant ways in which
institutions evolve over time. They refer to ‘transformative change’ of institutions
as a typ e of chang e contributing to capturing current developments in the
economy of modern capitalism. Different modes of gradu al transformation of
institutions such as displacement, layering, drifting or conversion and exhaustion
are explored, resulting in institutional discontinuity.

The perspective of path plasticity lays emphasis on the interpretative flexibility at
the micro level, which enables the slow evolution of institutions and the elasticity
of institutional arrangements at the macro level, supporting institutional change
and institutional dynamics. Plasticity allows institutional variations, the
attachment of new e lements to existing institutions, the slow rise of peripheral
meanings to dominant institutions and their con version by the redeployment of
old institutions to new purposes (Streeck/Thelen 2005). Processes and modes of
institutional change within a given in stitutional setting of a technological
development path make possible that initially incompatible innovations may over
time evolve in an innovation systems. In the following section empirical evidence
is provided by the evolution of the German business software industry which has
been developed despite the institutional disadvantages ascribed/caused by the
dominant institutional configurations of the national innovation system.

14



4. The evolution of the software industry in Germany

The evolution of so ftware as an independent in dustry is a relatively recent
phenomenon. As a cross-sector technology, software has become a major
integral part in pro cesses, product and services. Software development and
software services are provided for the market by firms in the primary software
branch, but also by corporations in u ser branches, the so-called ‘secondary
industry branches’, such as mechanical engineering, vehicle construction or
telecommunications (Friedewald et al. 2001). A pron ounced secondary software
industry is a special characteristic of the German innovation system. Customarily
such firms are differentiate d with regard to the ir performance spectrum into
providers of stand ard software, called ' packaged software’ and providers o f
‘customised software’.

The software industry belongs to knowledge-intensive business services and as
such it has sector-specific institutional characteristics:

- The intensive user-producer interaction and communication linked with the
production of softwa re goods. This is p articularly necessary during t he
creation of customised softw are and I T services. Users a re directly
involved in the valu e added a ctivities, because processes of knowledg e
exchange and knowledge sharing are ne cessary from both sides which
determine the quality of the software good.

- Project organisation is the do minant form of work organisa tion in general
and it is highly significant for the integration of external knowledge for the
many small- or medium-sized companies. As in other European countries
in quantitative terms the German software industry is dominated by small
firms.

- High coordination costs due to the integration of myriad knowledge
sources in the product and service development. The key function of
formal and informa | network relation s, the role of refe rences and
reputation as coordinating mechanism for transactions and interactions.

The markets for knowledge-intensive business services are ch aracterised by the
high volatility, uncertainty and ambiguity of projects, and marked hetero geneity
of the competencies involved. The low formal constraints on market access allow
for fast market entries, which, however, are a ccompanied by a high ratio of
market exits.

4.2 Path dependency — the software industry in the German national
innovation system

In international terms the software market is dominated by US-based firms. The
German innovation system did not succeed in establish ing itself in th e new
knowledge intensive service industries, like the software. According to Meyer-
Krahmer (2001: 208) the information technology (IT) industry is characterised
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by specialisation disadvantages and is lagging far behind the dynamism found in
the US. Even though the software production in Germany has increased between
2003 and 2006 with a rate of 13.6%, it did not reach the dynamic level of Europe
(16.4%) in these years (EITO 2006: 199/207). The international performance of
countries in a particu lar sector is mediated by national and regional institutional
settings. The complementary institutional arrangements ofthed ominant
technology-oriented development path of the German inno vation system is
assessed as unfavourable for the emergence and success of the software sector
(BMBF 1999/2007).

The main feature o f the long term development pa th of the German ys national
innovation system is its distinct industr y-based innovation profile. In contrast to
most other larger economies, the R&D intensive manu facturing industries
maintained their macroeconomic weight within the national economy in the last
10 years. These industries aggregate a share of 39% of the added value of the
overall economy. Nearly 60% of the country’s total amount of export are R&D
intensive technology goods (table 1). In 2004 Germany was the largest exporter
of technology goods with a share of 14% in world trade, compare d to USA with
13.2% and Japan with 10.7% (BMBF 2007).

Table 1: Trade in R&D intensive goods, Germany 2005

Share in | Share in | Share of
Trade total total trade
Export | Import | balance | exports | imports | balance
in billion € in %

R&D intensive goods 428,3 264 164,3 59,9 55,6 68,4
High- Tech 96,7 95,8 0,9 13,5 20,2 0,4
Aircraft and spacecraft 21,4 21,2 0,2 3 4,5 0,1
Telecommunications and sound-apparatus and equipment 20 18,3 17 2,8 3,9 0,7
Automatic data-processing machines 19,8 26,9 -7,1 2,8 5,7 -2,9
Electronics 12,6 13,7 -1,1 1,8 2,9 -0,5
Optics, medical technology, 12,3 55 6,8 1,7 1,2 2,8
Medicinal and pharmaceutical products 7 7,7 -0,4 1 1,6 -0,3
Radioactive goods, nuclear reactors 2,1 1,6 0,4 0,3 0,3 0,2
Pest control, pest management, crops science 15 0,8 0,7 0,2 0,2 0,3
Medium High- Tech 328,6 161,4 161,4 46 35,2 67,1
Motor vehicles, parts and accessories 147,1 85,2 85,2 20,6 131 354
Machinery 60,6 38,2 38,2 8,5 4,7 15,9
Chemical materials and products 49,1 16,9 16,9 6,9 6,8 7
Office machines and Electrical machinery 24 7,7 7,7 3,4 3,4 3,2
Medicinal 23,6 6,6 6,6 3,3 3,6 2,7
Medical technology, instruments, optical equipment 13,3 6,6 6,6 19 1,4 2,8
Rubber manufactures 5,4 0,6 0,6 0,8 1 0,3
Radio-, and telivision technique 2,9 -2,3 -2,3 0,4 1,1 -0,9
Railway vehicles 2,7 1,8 1,8 0,4 0,2 0,8
Non- R&D- intensive- goods 286,6 210,6 76 40,1 44,4 31,6
TOTAL Manufacturing 715 474,6 240,4 100 100 100

Source: BMBF 2007: 34, adapted

In international comparisons there is a comm on distinction at the level of
industrial sectors in a horizontal dimension that classified industries in high-tech,
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medium high-tech or advanced and in low tech industries. Of course innovation
happens in all kinds of industries, but it is suggested that innovation processes
and sector-specific knowledge bases have distinct differences. Radical
innovations involving large expenditures on R&D and analytical knowledge base
are more common for high-tech industries, while the development of incremental
innovations based on cumulative knowledge bases characterises medium high
tech industries. In the latter the German system has its strength.

Noticeable comparative advantages exist in medium-high-tech, also named
advanced technology fields o f the core industries - like veh icle construction,
mechanical engineering, electrical engineering and the chemical industry.
Patents, especially the RPA (relative p atent activities) indicator is used to
compare the new knowledge production of different economies. Inter-country
comparison shows that Germany not only has the highest specialisation figure in
advanced technology fields, but also that this specialisation expanded between
1991-2004.° The number of patents, export specialization and an above-average
share in world trad e of the automobile manufacturing, mechanical engineering,
and electrical eng ineering sectors demonstrate Germany’s strength in
application-oriented advanced technology innovation.

Table 2: Structure of R&D expenditures by sectors, Germany and OECD 1991,
1997, 2003

Germany's
OECD German .
¥ share in OECD
1991 | 1997 | 2003 | 1991 | 1997 | 2003 | 1991 | 1997 | 2003
in% in % in %
Services 143 14 241 24 a4 85 1.8 33 31
High- Tech- Industry 425 447 392 49| 3538| 302 s G5 G5
Phamacevticalz B8 g1 9 sE E5 g g8 g4 7Aa
Office, accounting and computing machinery 7A g2 45 4149 23 1.4 G B 24 25
Radio, televizion and communication eguipment 116 144 123 145 113 a7 134 6,7 (5]
Medical, precizion and optical instruments 26 G4 7 1.7 2,2 7.1 3.2 g9 8.9
Ajrcraft and spacecraft 103 75 57 g1 8.5 5.1 8.5 9.8 =
Medium High- Tech- Industry aEl 291 B2 23| 518 536| 186 152 181
Chemicals excluding pharmacewticals g4 G5 S 142 1272 a7 182 162 151
Machinety and equipment, n.e.c. 2.5 2.9 24 105 11 99| 208 16| 16,3
Electrical machinery and apparatus, ne.c. 55 4.4 3| 103 3 28| 1848 589 8,3
Matar vehicles, trailers and semi-trailers 108 119 122 175 242 318] 174 174 232
Railroad equipment and transport equipment ne.c. 0,3 04 05 04 1,3 04| 124| 258 6,9
Medium- Tech i1 4 B G 55 5 7 95
116 g

Low Tech Technology 38 4 2 22 22 449 48
Other Manufacturing 14 2.3 1,8 16 1.1 05 g1 4.3 2.7
TOTAL 100( 100 100] 100 100 q00] 107 a6 g4

Source: BMBF 2007: 64, adapted

> In 2004, the RPA value for Germany (+16) was four times higher than the EU-15 average (+4)
(BMBF 2007:45)
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Particularly research based on the VoC approach has elaborated the role played
by the key in stitutional configurations in the devel opment of the specific
innovation profile. The interdependence and complementary nature of the
dominant institutional settings - the coordinated system of industrial
relationships, the la bour market institutions, the closely knit education and
training system and the specific financial institutions - reinforce the international
competitiveness of the core industries by contributing to th e accumulation of
specific competencies (Naschold 1997, Soskice 1999, Streeck 1997). The path
dependent specialisation pattern of the national innovation system based on the
co-evolution of th e technological and institutional development path has not
changed much in the last decade.

The downside of this specialisation pattern is the associated structural weakness
of the system - namely the comparative disadvantages in top grade technologies
characterised by m ore radical innovati on processes and knowledge -intensive
service industries. High-technology goods are of only min or importance in
exports (table 1) and the patent applications in high-technologies are still under-
represented in international comparison. The share of R& D expenditures in
services and high-technology sectors is far below the OECD average both in 1991
and in 2003 (table 2). In services the share of R&D expenditures in 2003 was by
average three times higher in the OECD as in Germany. Only in one of the high-
tech industrial sector - the medical precision and optical instruments - the
German R&D expenditures reach the OECD average (table 2). As underlined by
empirical indicators, the German inno vation system did not su cceed in
establishing itself in the new science-based industries characterized by radical
innovation and knowledge-intensive service industries, like the software industry.

The interplay between institutional settings, competencies and the quality of
demand was identified as con stitutive for the path depende nt development of
innovation systems. How this co-evolving interplay affects the development of
the German software industry will now be analysed in more detail.

Industrial organisation. The comparatively high degree of vertical integration
of business- rela ted service functions in international terms is an e ssential
element of the competitiveness of the core industrial sectors of the national
innovation system. This kind of institutional organisation fosters the competence
building which produces complex, systemic technology- and service-intensive
goods. The industrial firms of the key sectors use p roduct attendant services for
product differentiation and strengthening their market position. It is shown that
the intensification and profiling of product-oriented services are regarded as core
competencies for establishing comparative advantages (Stille 2003, Hornschild et
al. 2003).

At the same time, the high degree of vertical integration is one factor that has
hindered the development of new, more challenging, markets in the knowledge -
intensive services sectors (Strambach 1997/2002a, BMBF 2006). The
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development of software in Germany mainly takes place in the seconda ry
industry branches, such as mechani cal engineering, vehicle construction or
telecommunications, and is oriented tow ards the customers of these industries
(Friedewald et al. 2001). It is assumed that 80% of the German software
engineers are employed in the secondary software sector (Broy et al. 2006). The
long-established, above-average ability of industrial firms in Germany to practise
mainly intra-firm so ftware development has delayed the formation o f a clearly
competitive and specialised software branch like those in other countries (Casper
et al. 1999, Lehrer 2000/2006).

Demand. The high demand of the industrial firms of the core industrial sectors
and the large SME sector — often called the '‘Mittelstand” — for ind ividually
adapted software solution s for their production a nd business processes, has
contributed to the dominance of customized business software development. The
production of customised business software is disadvantageous, because its use
is limited to a particular enterprise and the ability to re-use parts of software
developed for earlier customers is very small (Holl et al. 2006). The production of
software primarily for individual customers and the resulting lack of unifor m
standards impede the development of econ omies of scale in the software
industry. Further, these facto rs have h elped to orient the business services
sector towards the domestic market that increasingly faces pressure from foreign
competitors (BITKOM 2007). In addition, the negotiation-oriented organisation of
industrial firms does not allow the services firms to position themselves rapidly in
the market and to reorganise in a flexible way.

Labour Market. The regulated labour market and the labour market institutions
that characterise the Germaninn ovation system support knowledge
accumulation and the competence building within firms. Similarly, itis evident
that the lack of flexible labour market institutions, like those typical of LMEs like
the USA and Great Britain, is a major competitive disadvantage for the software
industry with its industry-specific institutions. The labour market institutions
focusing on long term employment pre vent firms from adapting quickly and
make the transfer of experience-based and applied knowledge difficult. However,
this mainly tacit knowledge bound up in employees and networks is particularly
valuable for the project-based software industry and its innovation processes. In
international comparisons especially, the rigid regulated working hours and the
regulations relating to hiring a nd firing of employees are considered to be a
major factor accounting for the lack of flexibility of the software firms (BITKOM
2007, Djankov et al. 2006).

Additionally, the legal requirement that employees must be represented in the
decision- making ne gotiations, and thei r co-determination there, make these

processes very time consuming. Organisational change and the intro duction of
organisational innovations, that are decisive for fast adaptation to the dynamic
changing markets of the software industry, are ha mpered (Strambach 2002b).
Casper/Vitols (2006) provid e empirical evidence thatthein stitutional
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arrangements of the German coordinated market economy are inappropriate for
supporting the com petence building of project-based software firm s. The
institutional regulations cause disadvantages for German firms in the rapidly
changing markets of high-technology and hamper the ne cessary fast market
entry and exit.

Education System. The closely knit connections between industry and the
university system and the interconnected further education and occupational
training systems are considered to be a major strength of the German innovation
system (Naschold et al. 1997, Soskice 1999, Streeck 1997). Overlapping,
interrelated qualification structures of skilled workers, technicians and engineers
have been built up by the dual training system w hich ensures the tra nsfer of
technology-oriented knowledge and technical cap abilities to the pr oduction
system. For the software industry, such interlocking structures are missing (Broy
et al. 2006).

Furthermore, it is emphasised that the failure of the standardised e  ducation
system to adjust to the dynamic chan ges and re quirements of the software
branch was a factor that slowed the growth of this industry. The comp lex voting
processes within the corporate structures meant that it t ook along time for
changes in qualification requirements to be carried over into new job descriptions
by way of new education regulations. The orientation of the education system
towards clearly defined areas of activity and job descriptions mean s that there
are no interdisciplinary application-oriented training courses and, subsequently,
that there is a shortage of qualified em ployees (Friedewald et al. 2001, BITKOM
2007, BMBF 2007).

In sum, it can be stated for Germany that the national institutional settings and
the co-evolved specific competencies in certain technology fields have resulted in
a specialization of the production structure in the core industrial sectors that
constitutes disadvantages for the genesis of stron g, growing, new high-tech
industries like the software industry.

4.3 Path plasticity: the customized business software in Germany

Despite the unfavourable institutional environment caused by the institutional
arrangements of the dominant path of the Germa n innovation system for the
software industry, a sub-sector - customized business software — has been able
to position itself internationally on the world market®. The growth dynamic of the
application software in Germany with a rate of 13.6 % outperformed that of the

® The pape r is based on research suppo rted by the VW-Foundation under the
programme: ‘innovation processes in econ omy and societ y’ which is grat efully
acknowledged. Background for the qualitative analysis is build on empirical interviews
with 21 software firms and firm s from user branches and intermediary organisations of
the IT industry. I am especially grateful for the assistance in the empirical analysis from
Benjamin Klement and Konstantin Schneider.
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European Union in the years 2003 to 2006 whereas there is a lack of system
software (EITO 2006: 199/207).

Figure 1: Development of the German Software Industry 1999 — 2006
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In 2006 the broader sector computer and related services (Nace 72) consisted of
65,440 firms, over half of the firms focusing on software development. In
absolute terms of 402,311 employees the computer and related services industry
has got nearly as much employees as the chemical industry - one of Germany’s
core industrial branches. Around a third is workin g in the software in dustry,
which is highly concentrated in Germany with o nly few large international
companies and a large number of small and very small, mostly single, firms. The
structural survey of the National Statistical Office for 2005 shows that 87% of
software companies employ up to 9 employees. Only around 6% of the firms
have more than 20 employees, but these are producing 80% of the turnover of
the whole branch. Since the mid 90s the software branch has been characterized
by a dynamic continuous growth of software co mpanies. The number increased
from 5,700 firms in 1994 to 19,000 in 1999 to 35,700 in 2006 (see figure 1 and
table 3 annex). These firms generate a turnover o f 24.1 billion Euro in 2006.

Compared to the o verall economy the software industry is proved to be highly
dynamic in the years 1999 to 2006 with an impressive increase in firms (+84.5)
and turnover (+75.5) (see table 3). Betwe en 1999 and 2007 a number of

7 Annotations: software industry corresponds to NACE 72.2 (Rev. 1.1), “all Sectors”
corresponds to NACE A-O (Rev. 1.1) and the illustrated employees are employees subject
to social security contributions.
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112,712 (+64.15%) new jobs were generated, whereas a share of 23% of these
are situated in Baden-Wirttemberg, which is the leading location of the German
software industry. In this region 16% of the German software firms, 23% of the
turnover and 24% of the employees are concentrated. Baden-Wirttemberg has
the highest humber of employees and firms in the software industry in absolute
terms. Global pla yers as SA P AG (W alldorf), SAS (Heidelberg), IBM Global
Services Germany (Stuttgart) or Hewlett-Packard (Bdblingen) have their location
there. SAP is world market leader o f business application software (BITKOM
2007)8. In recent years the OECD (2006: 68) stated that Germany is already a
‘leading exporter of software goods’. The international significance of the
customised business software is surprising, because - in contrast to the USA -
there are no large hardware producers in Germany able to function as carriers
for the software.

The concept of path plasticity may be able to provide explanations connected
with the co-evolution of institutions, competencies and the demand. The paper
argues that plasticity of institutions and institutional configurations have left
actors room for strategic choice and make therefore an important contribution to
‘path plasticity’. The institutional plasticity of the dominant development path of
the German national innovation system and the ways Ger man software firms
have strategically used the room for manoeuvre to achie ve their innovative
developments, is discussed in the following.

Institutions: In the service industries the labour markets in Germany are more
open than those of the key industrial sectors. They have a lower degree of trade
union organisation and, up to t he foundation of Verdi in 2001, service industries
were fragmented with many single trade unions. Flexible working organisations
using freelancers, part time workers a nd personnel leasing are co mmon in
service industries. In particular the la rge manufacturing firms of the key
industrial sectors have benefited by spinning off their IT-services, for instance
Debis System House (formerly integ rated in Daimler) and Siemens Business
Systems. By using this strategy the la rge corporations have enhanced their
flexibility and avoided the rigid wo rking hour regu lations and th e collective
negotiations legally required in manufacturing industries. As empirical studies
have shown, the mainly small project-based firms of the primary software branch
use a large amount of freela ncing (Bertschek u.a. 2006). This kind of work
organisation allows them to adapt more quickly to the dynamic market changes.
At the same time, the flexible personn el management ensures that the firm
accumulates internal knowledge through the long term emp loyment of a core
workforce.

® The terminology is not selective with regard to customised business software and the
application software. Sometimes they are used synonymously, sometimes cu stomised
business software is aggregated under application software. In the following both terms
are used synonymously.
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Additionally, for small firms up to 5 e mployees the main regulations do n ot
apply, so that temporary employment contracts, or flexibility options with regard
to protection fro m being fired are leg ally possible. Such rather p eripheral
institutions within the domin ant labour market arrange ments are minor
considerations in the discussions of the German national innovation system. But
they are very important for the competitiveness of the m ainly small so ftware
firms. Institutional change is o ccurring, triggered by the fed eral association of
the ICT industry ‘BITKOM’ which is currently demanding these flexibility options
to be extended to firms of up to 20 employees (BITKOM 2007).

German software providers also fall back on the institutions which are part of the
dominant path o f the inno vation system and are ada pting these to the
requirements of the new sector. The institutional organisation in associations and
the cooperation in networks are the two main instruments that are used by the
software industry. The comm on interests of the associations has led to the
integration of the h eterogeneous but overlapping sub-sectors of the information
industry - the telecommunications and media industries - into one single federal
industry association BITKOM. This has allowed the actors to reach the critical size
to initiate institutional changes within the key institutional configurations of the
education system and the labour market to improve their framework conditions.
The fragmented associations of the sub-sectors have not ceased to exist but
have been complemented through the establishment of new ones at the regional
and local levels. Such variety facilitates the exchange of specialised experience-
based knowledge between partners operating in similar knowledge domains and
therefore having more cognitive proximity. This in turn makes the absorption of
knowledge easier (cf. Boschma 2005, Nooteboom 1999). It is beyond the scope
of the pa per to analyse this institutional change processes in detail, but it is
worth to mention that the initiatives departure regionally from Baden-
Wirttemberg and the chairman of the first regional business network named
Baden-Wdirttemberg connected (bwcon) became also later the first chairman of
the national association BITKOM.

The furthering of collaboration and the co -operation in networks are regarded as
institutional advantages of the dominant path of the German innovation system
(Casper/Vitols 2006). Softwa re firms producing customised software are
confronted with a double pre ssure: the need to simultaneously provide highly
specialised, knowledge-intensive expertise and comprehensive problem solutions
(Strambach/Storz 2008). By collaboration they are able to deal with the problem
of gaining access to a number of heterogeneous knowledge bases and to be able
to combine and reconfigure these into composite knowledge products adapted to
the specific customer context.

Long-term customer and cooperative relationships also support business
software firms in creating the network e xternalities being very important for the
success of business software. The accumulated experience-based application
knowledge of the complex customer contexts generates high transaction costs
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that are wasted by changing the pro vider. The large international industrial
companies in the core sectors are an important interface for the penetration of
the customised business software. These relatively new, mostly small, software
development firms are unable to do this alone. ‘- Innovative, individual problem
solutions are applied to the integrated firm-internal production systems by way
of long term customer- and cooperative relationships with strong industrial
export-oriented customer firms located in many parts of the world. In addition,
the internationalisation and outsourcing processes of the in dustrial producers
also support the development of innovative software solutions within the context
of other firms through their wide networks of suppliers. Although the coupling of
software and hardware that plays an important role in the USA is not available to
the German software firms, the function of large industrial enterprises as carriers
for the product distribution is nevertheless similar. Business software firms have
been able to use the suppo sed competitive disadvantages of the in stitutional
arrangements by converting them into advantages for innovative processes and
thus to hold their own in international markets.

Demand. The quality of th e demand is an imp ortant precondition for the
development of customized business software in Germany. Second to the US,
Germany is the country that spends the most on ICT, ahead of the UK and Japan
(OECD 2006). The technically challenging demand for inter-operable software
solutions able to co mmunicate with existing systems and applications by both
firms of the economically successful manufacturing branches and the large SME
sector, foster the competencies for producing complex products across systems
(cf. BITKOM 2007). In addition, the accumulated knowledge gained in the course
of adapting existing legacy syste ms of clients contribu te to this co mpetence
building. Legacy systems are a specia | characteristic of enterprises inth e
secondary software industry in Germany (GfK et al. 2000). Such systems contain
applied knowledge that has m atured and accumulated over many years. They
were developed using what are now outdated methods and despite the existence
of more efficient systems, they have not been replaced due to high costs of
change. The adaptation of such complex systems supports the building up of
experience-based knowledge by using multifaceted interfaces and tech nological
platforms of different ages that have to be combined and integrated with new
innovative systems and technologies. The mostly international operations of the
user firms in the key industrial sectors imply a further challenge for the primary
software firms developing high quality innovative and com petitive business
software .

Competencies. The presumed competitive disadvantages, namely the intensive
interaction processes with demanding and quality-critical manufacturin g
customers and larg e number of individual software solutions that are being
provided play a decisive role for the accumulation of the distinct competencies.
The German firms are able to use these competencies favourably in innovation
processes. Obviously they are able to find ways of overcoming the two main
disadvantages resulting from the production of mainly customized business
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software. The limited re-use of parts of the developed business software and the
high degree of ne cessary interaction-intensive service activities used to
implement the en terprise solution are a major limitation for tradability and
achieving economies of scale.

An enabling factor is the transfer and adaptation of experience-based knowledge
of engineering and industrial production and the business processes used in the
complex production systems of the core manufacturing industries to both the
software development and the service process. Software engineering and the so-
called ‘service engin eering’ (Streich/Wahl 2006) are means of enhancing the
efficiency of developing customized software products by using modularisation
and standardization. In turn, modularity and standardization permit a higher
degree of labour division both in the so ftware development and in the service

process by creating possibilities for externalising parts to other specialised
providers. Particularly inth e last years growth has been strong in the IT

outsourcing market in Germany and therefore raising questions about its laggard
position (Lehrer 2006). The specialisation in software architecture and the design
of highly complex and comprehensive solutions allows the German software firms
to use their competencies in innovation processes favourably. Heinzl/Oberweis
(2007) identify the systemic way of thinking and the engineering and process
knowledge that has evo Ived over de cades as a sustainable co  mpetitive
advantage for the German customized business software.

5. Conclusions and challenges for further research

The paper contributes to the evolutionary economic geography approach by
addressing the role of institutions and modes of institutional change in path
dependent processes of innovation, knowledge accumulation and com petence
building in innovation systems. It argu es that there is a lack of discussion
regarding institutional dynamics within path dependent developments. Processes
of institutional change are mainly seen either as incr emental, leading to
continuity of the present technological path or as abrupt and disruptive, leading
to the breakdown and replacement of institutional settings. Especially when new
knowledge bases are incompatible with the dominant institutional configurations
of a path, it is argue d that innovation creates the need to break away from the
established institutions.

The evolution of the German customised business software points out that radical
institutional change is not always necessary for the successful introduction of
innovation even in non-favourable instit utional settings of the dominant path.

The success of this industry is an indication that paths are not coherent in
themselves. Actors have harnessed the plasticity of institutional configurations by
selecting peripheral and dominant elements to combine and adapt these for their
requirements. Plasticity permits institutional variations and the conversion and

redeployment of e stablished institutions to new purposes by agen ts. The
customised business software industry chooses hybrid solutions for dealing with

disadvantages of the institutional setting. The advantages of the existing
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institutional arrangements are not re placed totally by the introduction of new
ones. By recourse to peripheral elements of the dominant path the firms achieve
a higher d egree of flexibility and retain established elements of the dominant
path to advance knowledge bases. Hence innovation may not be the unavoidable
result of ‘creative destruction’ that und erlies the breaking up o f institutional
stability. Instead it can be the result of ‘creative accumulation’ (Malerba 2006: 4)
and institutional dynamics in path dependent development. In other words, it can
be argued that it is precisely the path d ependent development of the Germa n
innovation system that has contributed to the ge nesis and the success of the
customised business software sector.

Evolutionary economic geography could significantly contribute to pro vide new
insights in long-term dynam ics of economies in space an d time by making
institutions an integral part of the analysis. Beyond the use of in stitutions to
explain inertia and stability, there is a need to specify in stitutions and
institutional configurations in a more systema tic way and to analyse their
impacts on the dynamic interplay between actors and structures of the economic
system in time and space. Geography itself does play an important role in the
exploration and exploita tion of path plasticity through proximity effects on
processes of knowledge transfer and creation at the micro level. Additionally,
place-specific institutional compositions provide a rich repertoire for variation
that can be used by actors to recombine and ad apt pre-existing institutional
components for new requirements in order to achieve innovative solutions. These
change processes may have impacts on macro institutional configurations of a
dominant path of innovatio n systems by ena bling the slow evolutiono f
institutions and tran sformative change. How processes of institutional change
and institutional dynamics are interrelated with innovation processes at multi-
level spatial scales is an imp ortant question with several methodological and
conceptual challenges, but also opportu nities for the developing evolutionary
economic geography.
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