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I ntroduction

Recently, with the ‘evolutionary turn’ in econongeography (Boschma and Frenken 2006,
Boschma and Martin 2007, Boschma and Martin 2048)et has been an increasing interest
in the spatial emergence of economic phenomend) ascthe origin of new industries.

Having its roots in evolutionary economics, evaloary economic geography (EEG)

explains the uneven spatial distribution of ecormoattivities and industrial structures based
on the micro-level search and selection behavidufirms understood as organizational

routines. Emanating concepts such as related yaaietl regional branching have added
considerably to the economic geography literatusetteey supplement the weakness of
established systemic approaches to innovation bghesizing the influence of historical

preconditions and path-dependencies in regionah@oe development (Boschma and

Frenken 2006, Uyarra 2010).



With the development of the research field, howgseme scholars have criticized the strong
emphasis ascribed to firm-level routines at theeasp of institutions and other actors, for
example the state (MacKinnon et al., 2009; Morg@a2}. Due to this bias, evolutionary
economic geography has until now only renderediéichexplanatory power to factors such as
policy interventions and institutions in activegvburing certain development paths (Asheim
et al., 2013), in spite of some notable exceptigviartin and Sunley, 2006). According to
pioneering proponents of EEG, the role of (tergitspecific) institutions is considered small
for explaining where new industry emerges and gr(®eschma and Frenken 2009a). At the
same time, others have argued that there is ainesmnomic geography to better understand
institutional evolution over time with regard togrenal economic change (Gertler 2010) as
there is still a rather limited understanding oe thle of public policy for the diversification
of regions into new growth paths over time (Asheinal. 2011).

The objective of this paper is to make a contrifoutio our understanding of industry
emergence and development from a co-evolutionamgpeetive involving technology,
industry dynamics and institutions. To do so, tla@gy studies the evolution of the biogas
industry in the region of Scania in southern SwedBmggered by policy programmes
targeting local initiatives to reduce greenhouse gmissions as well as experiences and
existing infrastructures related to the extract@onl distribution of natural gas in the region,
biogas activities started to emerge in the late0§%nd early 2000s. During the past decade
and simultaneous to technological advances in ithgal area, regional policies have induced
further growth of this industry, for example thréugreating demand for locally produced
biogas by setting up environmental goals that dateuts use in the regional public transport
system. The biogas industry constitutes today éleisand emergent industry in the region,
involving a network of both public and private aston the supply as well as demand side of
biogas. More precisely, today various utilitiesnfars, food and energy companies as well as
universities, research centres and support orgamsaare part of this emerging industry,
attracting more actors to enter.

From an EEG perspective, the biogas industry in riagion of Scania constitutes an
interesting and relevant case to study cluster gemee considering the co-evolution of
institutions, firm-level routines and industry dynias as well as technologies. In particular, it
aims at investigating how territorial institutions,combination with firm-level routines and
technology development, can steer regional econaieielopment and evolution along
certain development paths. The paper takes a cemnstitutional-evolutionary perspective
by drawing on literature from EEG and socio-techhitansitions and seeks to unpack the
evolutionary process that led to the emergenchisfihdustry. In particular, the paper aims at
addressing the following research questions:

How do specific territorial institutions matter for the emergence of biogas industry in Scania
(specific/empirical RQ)?

How can policy interventions work actively in favour of new regional economic devel opment
paths (mor e general/theoretical RQ)?



The pronounced analytical focus on the role of pudlithorities and policies calls for taking

a combined evolutionary-institutional perspectiva cluster emergence and regional
industrial development. The theoretical framewofkhe paper departs from a discussion on
industry emergence in (evolutionary) economic gaply introducing concepts such as path-
dependence, related variety and regional branchmgrder to account for an institutional

perspective, the paper draws on insights from seietechnology and innovation studies
targeting the functions of technological innovati@ystems regarding transformative

technological change.

/[Paragraph on conclusions to be added here//

The paper is organised as follows. The next segiresents the theoretical framework of the
study, drawing on literature on spatial industryeegence as well as on socio-technical
transitions. The subsequent section introducesethpirical case study and analysis, also
including an outline of the research design anchods applied in the study. The paper ends
with a discussion and conclusion section.

Theoretical framewor k
Towards a combined evolutionary and institutional per spective on cluster emergence

The objective of this paper is to make a contriiutto the understanding of cluster
emergence and development from a co-evolutionamgpeetive involving technology,
industry dynamics and institutions. The theoretitamework of the paper departs from a
discussion on an evolutionary understanding ofigpatdustry emergence introducing and
discussing concepts such as path-dependence,dretatety and regional branching. It also
includes a discussion on the role of institutionsthis stream of literature. In the further
course of the theoretical section and in ordercimant for an institutional perspective, the
paper uses insights from science and technologgiestu particularly drawing on the
technological innovation systems (TIS) approachceoming how technological change and
industrial development can be actively supported.

Spatial industry emergence and evolution

Traditionally, the major part of the literature emonomic geography and in particular the
subfield of geography of innovation has been fawgision localised learning and
agglomeration externalities for innovation proces3die emphasis on the evolutionary nature
of innovation processes in EEG responds to an itapbcritique raised against this literature
in that they provide snapshots of successful regaetached from their time-space context
(MacKinnon et al., 2002). According to Uyarra (2D1Be majority of regional innovation
system studies can be characterized as “inveniiceydescriptions of regional systems, with a
tendency to focus on a static landscape of actaisrestitutions” (p. 129). Having its roots in
evolutionary economics, the notion of path dependeis central to EEG, denoting the
importance of history and the dependence of passidas for future events to occur. As a
consequence, it is a widely shared understandinbeirfield of EEG that regional economic
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development is path dependent. As Martin (2010mé= it, it is “the combination of
historical contingency and the emergence of seéfffoecing effects” stemming from critical
mass and spillovers that is considered key in istgeghe “technology, industry or regional
economy along one ‘path’ rather than another” (M&2010:3).

Initial attempts in economic geography to undemdtaidlustry emergence by paying attention
to path-dependencies in regional economic develaophodowed the ‘window of locational
opportunity’ (WLO) line of thought (Scott and Sterpl987, Storper and Walker 1989). This
literature argues that new industries experiencaleer high degree of locational freedom as
they put relatively novel demands on their locatioconditions in terms of access to
knowledge, labour skills and machines. As theseirements are still uncertain and not in
place yet when a new industry starts to form, edfions have a similar potential to become
host of a new industry (Boschma 1997). Once acatitamount of firms carrying out a new
type of industrial activity has established itselthe region, the WLO narrows down because
the industry becomes tied to its location. In tmanner, an industry becomes locked-in in a
specific place (Storper and Walker 1989). With rdgeo industry emergence, the WLO
model assumes that new industries form and shapenad economic spaces (rather than the
other way around) and ascribes much explanatoryeptavthe role of chance and accidental
events (Nygaard Tanner 2012), thus resonating thightraditional model of technological
path dependence as laid out by David (1985) ancrphasis on “historical accidents”,
“chance events” or “random” action for new techmgidal pathways.

With the evolutionary turn, however, voices haveerdly been raised for a re-interpretation
of path-dependencies, implying a stronger consiaeraof local (knowledge) resources in
shaping regional industrial development paths owee. The literature on EEG gives
evidence to path-dependent regional developmeattngtthat firms are expected to diversify
into activities that are technologically relatedtbeir existing competences. Consequently,
regions are assumed to slowly diversify and bramghinto technologically related fields,
implying that industrial structures are rather gest in a region (Boschma and Frenken
2009b, Boschma and Martin 2010). This industriatei@oment and evolution is from an
EEG perspective explained by knowledge spilloveeswben firms, assuming that for
effective learning to take place a certain degreeagnitive proximity between firms is
needed that firms can interpret, absorb and imphmew knowledge (Cohen and Levinthal
1990); however, also a certain degree of cognithatance (or technological relatedness)
between actors is needed to stimulate novelty (&mmam 2000). To address the question of
optimal cognitive distance in a context of knowledgpillovers at the regional level the
concept of ‘related variety’ has been introduceceiiken et al. 2007), stating the positive
impact of a variety of different yet technologigalielated regional industries on regional
growth.

Due to its roots in evolutionary economics, the BHEBnework has a pronounced perspective
on and interest in firms and their routines. Morecgsely, the pioneering work on EEG
(Boschma and Frenken 2006) makes an explicit disbin between evolutionary and
institutional approaches to economic geographyyiaggthat the role of (territory-specific)
institutions is small for explaining where a nevdustry emerges due to the fact that firms
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develop routines in a path-dependent and idiosyiccraanner (Boschma and Frenken

2009a). This work does not neglect the impact (tetitorial) institutions can have on the

behaviour of firms, but institutions are treatedcasditioning rather than determining the

behaviour of firms and regional development as alai{(Boschma and Frenken 2011).

Moreover, it is argued that institutions come ietastence or become aligned to support a
specific industrial activity once it has starteddevelop (Boschma and Frenken 2009a). As
such, EEG follows the general line of argumentd it in the WLO model in assuming that

institutions are responsive to rather than resgda$or new development paths.

The mentioned work on EEG has led to a generalrstateling in the discipline of economic
geography that regional economic development israxtiom but that it relies on historical
prerequisites in terms of firms’ knowledge bases mutines as well as knowledge spillovers
that lead to new industry emergence over time. Hewehe fact that the pioneering work in
EEG puts much emphasis on path-dependencies iona@geconomic development has been
taken up by in the literature, arguing for an ipamyation of institutions in approaches to
explain path-dependence as well as a stronger demasion of change processes in
evolutionary thinking (Martin 2010) or emphasisiihg importance of processes of collective
agency in creating and steering certain developmattis (Simmie 2012). Other scholars
have mentioned their concern about a ‘theoretigaigation’ of institutions and social agency
(MacKinnon et al. 2009), while others such as HEzblehler (2009) and Grabher (2009)
regard a stronger consideration and inclusion stitutions in EEG as highly relevant for the
further development of the research field (Asheirale2013). As such, there is still a limited
empirical and theoretical understanding on the rofeinstitutions and public policy
concerning the diversification of regions into ngwowth paths over time (Asheim et al.
2011), as well as a lack of scientific work takengnore holistic perspective regarding the co-
evolution of institutions and technology (Stramba61i0).

Institutional context and industry formation

In contrast to the literature on EEG, the literatan socio-technical transitions allows taking
a co-evolutionary perspective on technology andisiny dynamics and their institutional
embedding. A core tenet of this literature is ttethnology and institutional dimensions
should not be analyzed separately when trying tterstand innovation. Rather, both aspects
are understood in their co-determination over tififee analysis is therefore not restricted to
‘technologies’ but rather addresses ‘seiohnical systems’. The formation of
sociotechnical systems is conceived as a process otrooting ‘configurations that work’
(Rip and Kemp 1998) among technological artifactd ¢heir organizational, institutional,
infrastructural, use related aspects. During eddymation phases largely all major
components of a sociotechnical configuration atkistflux: technologies need to improve in
performance and cost characteristics, use patsgrasiser preference have not yet been fully
established and institutions to regulate the ingpatthe technology are not yet fully spelled
out (Callon 1998, Dosi 1982). On the other hane,ses$tablished and mature setchnical
configurations, may exhibit strong path dependenthat go beyond loein effects based on



increasing economies of scale (Arthur 1994), buty nie generated by the initial
establishment of use patterns (David 1985), stalsgamfrastructures or institutional
structures (Granovetter and MacGuire 1998).

The technological innovation systems approach (TIBYroduced by Carlsson and
Stankiewicz (1991) and further developed by amoogsrs Hekkert et al. (2007), Bergek et
al. (2008) and Markard and Truffer (2008), has gdinonsiderable attention in developing a
process view on early industry formation. The fraroek takes a systemic perspective on
innovation and considers different actors such asegmental and non-governmental
organizations, research institutes and firms a$ agetifferent forms of institutions and their
interplay as important elements for innovationdket place. Following Markard and Truffer
(2008), a TIS can be defined as “a set of netwakactors and institutions that jointly
interact in a specific technological field and cdnite to the generation, diffusion and
utilization of variants of a new technology andémew product” (Markard and Truffer
2008:611). As a framework for analysis the TIS apph has a rather strong focus on
mapping the functionality of the innovation systdmorder to assess the performance of the
innovation system, Johnson and Jacobsson (2001Bargkk et al. (2008) have identified
seven functions that have to exist around a nevergmg technology (i.e. they have to be
carried out by actors and institutions) in ordardaechnology to diffuse and to lead to new
industry emergence: 1Knowledge development and diffusion (generation, diffusion and
combination of knowledge in the innovation systef))influence of the direction of search
(incentives for organizations to enter the TIS)e)epreneurial experimentation (reducing
uncertainty through probing and bringing a techgglinto practice), 4ymarket formation
(development of markets for emerging technologi&s)yesource mobilization (mobilization

of financial and human capital), Ggitimation (exert influence on the public opinion with
regard to a new technology), and d&velopment of positive externalities (achievement of
clustering effects in the emerging industry) (Bérgeal. 2008)

The strong focus on functions in the TIS framewaak brought about important insights with
regard to key activities in innovation systems asllwas understanding processes of
technological change and innovation (Hekkert et2807). This allows making statements
concerning an active construction and the set-u@ &upportive institutional context in
emerging clean-tech industries. Furthermore, ti& ffamework makes it possible to take a
dynamic systems perspective on innovation whiocbmadl making statements concerning how
specific functions have come in place. The TIS fioms target various networks, actors and
institutions of the system and makes obvious tbhanhéw technologies to penetrate markets,
multiple dimensions play important roles. The cstrength of the framework on mapping the
functionality of innovation systems as well as usderlying strength concerning policy
implications to support new technologies is yetoagganied by its weakness in explaining
regional differences in technology evolution andelepment (Bergek et al. 2011, Coenen et
al. 2012)

! However and according to the authors’ view, the last named function could likewise be considered as a result
of the six other functions being in place.



Analysis

Drawing on the previously mentioned insights frowolationary economic geography and
socio-technical transitions, this paper will use biogas industry in the region of Scania as a
demonstrative case of industry emergence, consigletfie co-evolution of institutions,
technologies and industry dynamics (i.e. firm-lesaitines). The biogas industry is today an
emergent industry in the region of Scania, a regiam traditionally has been characterized by
its agriculture and food industries (producers gjamic waste). The region hosts a broad
network of public and private actors on the su@syvell as demand side of biogas, covering
the entire value chain; that is feedstock product{éarmers, municipal water treatment, food
industry, households and service sector), presreat, upgrading of biogas and distribution
(municipal waste and water treatment companiegggrmompanies), retail (municipal waste
management companies, energy companies, oil coeglaand end-use (farmers, public
transport companies, food industry, private gasicketowners). Furthermore, universities,
research centres and support organisations aref#ris emerging industry, having the aim
to develop the region into a nationally and intéorally leading Centre of Excellence for
biogas in 2020. Today, Scania is the county with kighest count of biogas plants in
Sweden, producing 0,35 TWh of energy (in 2011) amding for an increase to 3TWh until
2020 which equals 10% of the county’s energy demand

The following sections will shed light on the fortiwa process of this industry from a co-
evolutionary perspective, whereby the analysis aseld on a combination of qualitative
research methoflsPersonal in-depth interviews with key stakehadare the main data

source, complemented by document studies on pyb&eghilable data sources such as
websites, strategy documents and annual reportstdh the paper draws on a number of 17
semi-structured interviews with representativestha industry were conducted, involving

public sector and industry, as well as a major ersiiy in the region. Eleven interviews were
conducted between September 2012 and April 201Blicgky addressing the research

guestions studied in the paper. Additional sixmigws, conducted in May 2013 within the

framework of another research project, were usedefasrence and for cross-checking
purposes.

Emergence of the biogas industry: unpacking the evolutionary process

Setting the scene: early activities in the region

Activities related to the production of biogas hetregion of Scania had their first origin in
the beginning of the 1980s and were a reactioratmmal regulations targeting the reduction
of sludge emanating from water treatment at pwiion plants. Looking back, these early
activities can be seen as one important elementhi®rformation of the industry at later
stages; at these times, however, these activibesroed also in other parts of the country and
moreover, they were not exclusively targeting thedpction of energy (i.e. first and foremost

? As clean-tech activities do to date not underly any industry classification code, it is hardly possible to identify
the industry in databases and to make statements on its regional economic impact in qualitative terms.



the reduction of sludge). However, the biogas pceduat the pants at these times was partly
used for energy purposes such as for heating trg fdcilities. Also going back to the early
1980s, simultaneous activities of a large energygmany in the region concerning the supply
of southern Sweden with natural gas and the cartgtru of a natural gas grid along the
region’s west coast can be seen as crucial compdoeithe later formation of the biogas
industry. These activities can be seen as a syrdeegeting secured energy supply in the
southern part of the country as reaction to a natimuclear power referendum in 1980 to
decide on the close-down of a nuclear power plathe region. The experiences with natural
gas as a new source of energy in southern Swedemneklsas progress in technology
development led to the political decision in theds@B90s to run public city traffic (i.e. the
city busses) in the region’s capital Malm6 on naltugas in order to reduce emissions,
improve urban air quality and reduce traffic noiseother parts of the region, mostly driven
by environmental concerns, early attempts were niadesome municipalities to collect
organic waste from households and to use it asewable energy source. Simultaneously in
the late 1990s, the previously mentioned energypamy became involved in a municipal
project targeting pilot experiments concerning fimed-in of biogas into the natural gas grid.
Due to this demonstration project, the energy compmecame an international forerunner in
upgrading technologies, targeting the upgrade ofjds to natural gas quality in order to
distribute it through the existing grid and makimggas available. At that time (i.e. between
1998 and 2002), the regional capital set up loocairenmental goals to reduce greenhouse
gas emissions and biogas was increasingly considera future ambition in public transport.

Industry emergence

The emergence of the biogas industry in Scaniaegaimomentum in 2002, when the
Environmental Protection Agency of Sweden (i.e. tha&tional governmental agency
responsible for proposing and implementing envirental policies) announced the Climate
Investment Programme (KLIMP). This programme tagddbcal initiatives focusing on the
reduction of greenhouse gas emissions and incgeasuergy efficiency in Sweden. The
programme denoted a call for public (local andargl) authorities in Sweden within which
also several municipalities in Scania (partly iroperation with each other) sent in their
application. KLIMP constituted a seven-year gramtthe period 2002-2008 whereby projects
related to biogas where seen as highly importaattduhe fact that these showed the greatest
climate effects. Altogether, biogas projects inolif of Sweden’s 21 regions received a grant.
However, the region of Scania was standing out r@eeived together almost half of the
overall grant (of a total of 622 million Swedistok&). As such, the activities and built up of
infrastructures in the region of Scania prior tolKIP during the 1980s and 1990s can be
seen as a critical factor for success with regatti¢ KLIMP applications.

The KLIMP programme can be seen as an instituticedling providing legitimacy for
technological change targeting increased energgieaity and a reduction of greenhouse gas
emissions by exerting influence on the general @utalic opinion of new technologies. The
programme can be considered as an instrument tonoomate that technological change was



desirable by relevant actors. By implication, agitlmacy influences expectations, KLIMP
can likewise be seen as means of guiding the drecif search of actors and creating
incentives to enter the TIS (Bergek et al. 2008)n¢e, KLIMP provided stability and was a
crucial element for steering the development alangnew development path (or a
technological trajectory). However, at that timdyocomparatively little industrial activities
targeting biogas were existent in Scania. Rather pteviously mentioned simultaneous (and
largely independent) activities and pre-requisitethe region such as suitable infrastructure
and experiences with natural gas, a demonstratimjeq targeting biogas upgrading
technologies as well as early activities to coll@ganic waste from households can be seen
as factors constituting an anchor for KLIMP to bdudn. The development in Scania was
further strengthened in December 2002 when the oAdministrative Board of Scania
published an environmental action plan containimgcgic milestones concerning the
reduction of greenhouse gases in the region. Tttisraplan was worked out by a large
number of municipalities, organizations and inciegly also companies in the region.

The network of actors involved in biogas activitiasScania gained increasing foothold in
year 2005/2006 when a regional association for dgogtakeholders (Biogas Syd) was
founded, driven by various public and private begeators in the region, involving waste
management and energy companies, universitiesardseentres and municipalities. The
association can be seen as bottom-up initiativeltieg from a growing need for operational
and strategic interaction in the biogas area ansl ibtunded and funded by its members as
well as by regional authorities providing basic ding. Thereby, the increasing need for
interaction was resulting from the actors’ incragsiawareness that biogas has a high
potential in Scania. First, the region is charazéer by a high amount of raw material
(biomass) through the region’s traditional strorddhon agriculture and food industries.
Second, there was an increasing interest amongsasiich as energy companies and utilities
to develop a more environmentally friendly profifurthermore and also drawing on earlier
experiences with natural gas, research regardiogabi technologies had made substantial
progress in the region, leading amongst otherpito-affs from a technological university in
the region. The establishment of the stakeholdsocation, being a support and network
organization with the aim to increase the productaod use of biogas in the region, can be
seen as important towards strengthening the relgimetavorks in the regional biogas field.
From an institutional perspective, the foundatioh tlke network organisation can be
considered as supporting knowledge developmentdiffigsion, a function considered as
central for a TIS and innovation processes in gan@ergek et al. 2008). Network activities
are considered crucial for knowledge exchange atatdctive learning, and in the region of
Scania these clearly profited from different, klated existing industrial activities existing in
the region, such as agriculture and food industtidsewise, the foundation of the network
organisation can be seen as means of resource inatibih (both financial and human
capital).



From industry emerge to growth

A decisive moment for the biogas industry in thgisa of Scania was in 2007 when the
regional government’s public transport committeeugea goal that all public transport in the
region should be fossil free in 2020, with sub-gotrgeting fossil free city traffic (city
busses) in 2015, regional traffic in 2018 and remmgi service trips in 2020. In reaction to the
announcement of these goals, the company runnagublic transport in the region — being
a publicly owned company and part of the regiondharities — thereupon took the decision
to invest in biogas. Important for this decisionswhe fact that the energy needed for the
public transport should be produced locally in orgeobtain a direct environmental effect in
the region. Biogas was regarded as the fuel wihhighest regional potential; attributed also
to the more and more developing regional speciaizan biogas, as well as to the fact that
Scania was considered to possess the greatestipbfenbiogas production within Sweden.
From a raw material perspective, this potential bamascribed to the previously mentioned
stronghold in agriculture and resulting biomassidwess from related industries, the
experiences and existing infrastructures for thedpction of biogas at sewage treatment
plants since the 1980s as well as the interesiaafl waste management companies to collect
organic waste from households. Furthermore, it waportant for the transportation
company, acting on behalf of the regional goverrimendecide only for one technology and
not for several at the same time because of the inigestments required; moreover, it was
considered important to give a clear and securabip the market. The latter can be seen as
clear example from the regional authorities to swppentrepreneurial experimentation
through reducing uncertainty and facilitating cateractions targeting a specific technology
(Hekkert et al. 2008). Moreover, the grant from KIR programme, still in place when the
regional climate goals were set up, was used frattquisition of biogas busses and public
filling stations. The regional public transport &y played thus a crucial role for promoting
the development of the biogas industry in Scanié aseated a local market for the biogas
produced in the region. The decision taken for rdgional public transport system led to
activities of private companies (such as energy paomes) to invest in the (commercial)
production of biogas. Since then, various privat®o@ have entered the industry and the
number of biogas plants has increased rapidly.

The development of the industry was further sumabiin spring 2010 when the county
administrative board of Scania set up a climatel gmathe region, particularly to bring
forward the regional production as well as consuompof biogas. The goal implies a total
production of 3TW biogas in the region in 2020, ethequals 10% of the energy demand of
the county. Moreover, Scania shall develop intoaéionally and internationally leading
Centre of Excellence for biogas in the upcomingryeaAs a reaction to that, in December
2010, an action plan was worked out by the regigoakrnment together with municipalities,
the county administrative board of Scania, unitisiand private companies in order to
concretize specific actions to reach these goals@form a basis for improved co-operation
between actors in the industry. Although the acptam was worked out in collaboration with
private companies and research organizationsetierral government played a major role in
its development. As such, the action plan is i With the decision on fossil free public
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transport taken in 2007, and can be seen as fusifpeal providing legitimacy concerning the
future support or biogas related activities in tiegion in the future. The effect of the

legitimacy and market creation on the industry Inee® evident by the fact that increasingly
also private actors enter the industry and thairttastry is diversifying in terms of markets.

Whereas in 2007 the public transport was almostahly — and still is the dominant —

commercial demander of biogas, the industry isrdifgng in terms of demand; for example,
as bio fuel, biogas becomes increasingly acceptadamong private vehicle drivers in the
region.

Discussion

The above analysis aimed at unpacking the evolatioprocess that has led to the emergence
of the biogas industry in the region of Scaniaaaoteern Sweden. It intended to bring to light
to what extent territory-specific institutions haweattered for its emergence — and in
particular, to reveal how policy interventions ocaork actively in favour of new regional
economic development paths.

As identified in the analysis, the emergence of tiegas industry in Scania gained
momentum through the announcement of the natioh#iR programme. By targeting local
initiatives for energy efficiency and a reductiohgoeenhouse gasses, it provided legitimacy
for technological change, while at the same tinfeuémcing actor’'s expectations, guiding
their direction of search and creating incentives further actors to enter the TIS. The
provision of legitimacy through policy intervent®r{i.e. KLIMP) led subsequently to an
arising need for increased knowledge development diffusion with regard to biogas
technologies among actors, becoming apparent irfainedation of a network and support
organisation for biogas (Biogas Syd). This needlmaBseen as a result of the preceding policy
interventions, yet this time increasingly drivengnwate actors as a reaction to the legitimacy
provided by the state towards (local) public auties. Decisive for the further development
of the emerging biogas industry in Scania werestitessequent political decisions taken in the
region, i.e. by the county itself. By appointinggas as a crucial fuel with future prospect in
the regional public transport system, the regioaathorities were tying up to the
technological trajectory set by the preceding KLINdPFogramme and became active in
supporting another TIS function, namely market fation. This can be seen as a crucial step
for the commercialisation of a new technology anodpct as it provides further legitimacy,
entrepreneurial experimentation and guidance o$éaech for the actors.

The fact that the TIS functions could be identiftechave operated, as well as interacted with
one another, during the early evolution of the Bggndustry calls for a more detailed
elaboration of the spatial levels at which the fiores were supported. In order to allow for a
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spatially differentiated analysis, figure 1 demoaiss the evolution of the biogas industry in
Scania, yet in a simplified manrer
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Figure 1: TISfunctions. A spatial perspective on Scania. Source: own (unfinished) dr aft.

First and foremost, the figure illustrates that mhajority of TIS functions is supported at the
regional level (i.e. in Scania) whereas legitimacyl the mobilization of financial resources
by the KLIMP programme are realized at the natideakl. As the KLIMP programme
initially targeted initiatives in all Swedish muipalities, it could have led to similar effects
all Swedish regions. However, the momentum in Scaras achieved due to the existence of
specific local prerequisites that have been inglawor to KLIMP. These include particularly
technological and infrastructural aspects regardimagural gas (existence of the grid,
experience with buses, development of upgradingni@ogies) as well as a strong presence
of agriculture and food industries in the regionsgessing the potential to provide valuable
resources (residuals) for the biogas productianaddition to organic waste stemming from
households. In addition, the existence of relatet different technological competences in
the region was an important factor for the indugtryform. These regional prerequisites
should be seen as decisive for the success of tH&K applications stemming from
municipalities in Scania. However, it has to beedothat the KLIMP programme did not
target industry emergence. Rather, industry emesgshould be seen as an implication and
consequence of the programme as it provided a canonentation to previously existent
(largely independent) activities. KLIMP played thum important role in aligning
competences and activities of actors in the redgmmards another. In other words, it

® As the TIS framework has a weakness in explainig regional differences in technology development and
evolution (Coenen et al. 2012), the paper contributes by this means also to the literature on socio-technical
transitions. In the majority of studies, TIS are set national boundaries that neglect local/regional specificities of
TIS characteristics (for an exception see e.g. Binz and Truffer 2012).
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influenced actors’ direction of search and steetkd development towards a new
technological path.

Based on this alignment of interests and activititesugh KLIMP, several other processes
became operative at the regional level. These dechu growing need for further knowledge
development and exchange, resource mobilizationrkehacreation, entrepreneurial
experimentation and legitimacy. All these developtaeesult either from decisions that were
actively taken in the region and/or that profitedbstantially from the regional level. It has to
be noted, however, that these processes (functidmspot follow any strict sequence as
pictured in figure 1; they overlap with one anotlaeid are in some cases simultaneously
active. Furthermore, not all processes taking p&dée regional level should be understood
as being exclusively regional in nature as they tmayjinked to developments at the national
or international level. By way of example, Scamiaery likely to be embedded in knowledge
networks exceeding the regional boundaries and eoneredevelopments targeting biogas are
likely to be influenced by a general (internatignehdeavour to reduce the use of non-
renewable resources. Yet, in Scania the regional ls considered crucial with regard to
industry development, mainly due to technologicahpetences existing in the region in the
broad sense, regional processes taking place itexiowith and as a response to the KLIMP
programme, as well as subsequent political de@siaken on the innovation system.

//To be included here: Short reference to othegdmsacases in Sweden//

Conclusions

The objective of this paper was to make a contigouto the understanding of cluster
emergence and development from a co-evolutionamgpeetive involving technology,
industry dynamics and institutions. To do so, tlepgy took a combined institutional-
evolutionary perspective by on the one hand drawimgiterature from EEG concerning path-
dependence in regional economic development andjubstion where new industries form
and why they form where they do. On the other hand to account for an institutional
perspective, the paper made use of the literatusooio-technical transitions, particularly the
technological innovation systems approach, conogran active construction and the set-up
of a supportive institutional context in emergingean-tech) industries. Empirically, the
paper sought to unpack the evolutionary procedshihs led to the emergence of the biogas
industry in the region of Scania, southern Sweden.

Referring to the discussion on industry emergencevolutionary economic geography, the
illustrated case does neither support the WLO aegurof industry emergence and location
being a random phenomenon, nor can industry emeegea exclusively explained by firm-
level routines. Rather, the analysis reveals tpati§ic territorial institutions can (and do)
matter for regional industry emergence. In Scamiaational policy programme (KLIMP) was
crucial for aligning existing competences and aitis to one another that were different but
related with regard to biogas. In other words, dao® degree of ‘related variety’ regarding
biogas was existing in the region (e.g. experieneath (related) infrastructure and
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technologies; the existence of valuable industrigsj, its potential was not made use of
before KLIMP was announced. Here, the policy progre was thus decisive for steering the
region towards a new development path.

This alignment of interests and expectations, chubg the policy programme, led
subsequently to increased cooperation and a neddrtbher knowledge development among
both public and private actors in the region. Hentés a striking example of how policy
programmes can (and do) shape behaviours of agt@sategic perspective for the industry
was thereupon built up by active policy decisiomstbe innovation system in the region
itself, i.e. by creating a market for the produd®dgas and by setting up further strategic
development goals. Thus, we argue that in the o&gbe biogas industry in Scania have
initiated and strengthened functions in the inniovasystem over time. These were either
directly created by policy programmes, respectivegcisions - or they developed as a
consequence of these. The functions started toasttevith one another and created path-
dependencies and stability at the regional leval.sfich, Scania can be seen as a region
possessing a critical amount of TIS functions wagkin favour of the biogas industry.

By way of concluding, we argue that the co-evolutas technology, industry dynamics and
institutions is important to consider when studyipgocesses of (clean-tech) industry
emergence and evolution. The presented case rdhealsistitutions should be considered as
important when studying the ‘why’, ‘when’ and ‘wieérof industry formation. Due to its
strong focus on firms and their routines as maatggonists, the literature on EEG has to date
a relatively weak focus on context. Therefore, wgua for a change in the empirical analysis
of EEG that goes beyond the study of the microllegarch and selection behaviour of firms.
This paper gives consideration to this claim patéidy by showing how (and that) policy
interventions can shape behaviours of firms and,tsteer regional economic development
paths. Yet, the complex interplay between firm-leveutines (‘related variety’) and
institutional settings underlying this developmehould not be neglected.
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