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Abstract. This paper employs ecological principles and entrepreneurial ecosystem theory to analyse, 
describe and conceptualise the dynamics of a rural start-up ecosystem in Western Norway. We present 
the idea of a set of autocatalytic processes that we argue are crucial and distinct to entrepreneurial 
ecosystem process theory. We also argue those processes are key to understanding and stimulating 
regional entrepreneurial growth. The study uses qualitative semi-structured interviews of actors within 
the ecosystem. In total, we draw a picture of a business ecosystem's evolutionary processes and 
dynamics. We argue that vibrant entrepreneurial ecosystems are not dependent on the conditional and 
agglomerative factors in the region (urban attributes) but can emerge only based on a set of initial 
conditions that can exist regardless of location. Based on our findings, we offer policy guidelines and 
future research avenues. 
 
Keywords: entrepreneurial ecosystem; longitudinal analysis; rural entrepreneurship; autocatalytic 
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1 Introduction 
 
There is generally less entrepreneurial activity in rural compared to urban areas. Such differences can 
occur due to varying access to financial and human capital, as well as governmental support (Korsgaard, 
Müller, and Tanvig 2015; Korsgaard, Ferguson, and Gaddefors 2015). Despite many of these hindrances 
to rural entrepreneurship, there are also advantages to be found. For example, employees in rural areas 
may be more loyal and contribute to stability more than their urban and mobile counterparts (Pallares-
Barbera, Tulla, and Vera 2004). The cost of living and renting offices also tend to be lower in rural 
areas. Many rural and natural characteristics may also be appealing to certain lifestyles (Korsgaard, 
Ferguson, and Gaddefors 2015). On the other hand, rural areas are more dependent on successful 
entrepreneurs than before. Rural entrepreneurship can be seen as a way to reduce poverty and migration, 
and to develop the labour markets outside of cities. Over the last two decades, researchers have increased 
their attention to the problems that occur in the wake of increased centralisation (Ansari et al. 2013). In 
general, entrepreneurship provides opportunities to stimulate economic activity, employment and higher 
standards of living in rural areas.  
 
How do thriving entrepreneurial environments emerge? Previously, rural areas have been synonymous 
with fewer opportunities than urban areas. This perception is mainly based on limited access to capital, 
qualified talent pools, poor infrastructure, and thinner environments from which entrepreneurs can 
harvest critical resources and knowledge (Frimanslund 2022). These are still challenges in many rural 
areas, but to a lesser extent than before (Ansari et al. 2013; Müller and Korsgaard 2018; Pato and 
Teixeira 2016; Frimanslund and Nath 2022). Technological developments in the last two decades mean 
that entrepreneurs do not have to migrate to cities to build successful growth firms.  
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Even if the opportunities are present, thriving entrepreneurial environments do not emerge by 
themselves. In order to understand how such emergence may happen, we need to have a clearer image 
of what such an environment is and what it consists of. Previous and notable literature on, and theory 
about, industrial clusters and regional innovation systems do not mention the interactions between 
entrepreneurs and their stakeholders (Asheim, Smith, and Oughton 2011; Asheim, Cooke, and Martin 
2006; Mason and Brown 2014; Porter 1998). More recent approaches aim to explain the interplay and 
dynamics within a geographic area (Isenberg 2011; Stam 2015; Spigel 2017). The academic interest in 
entrepreneurial ecosystems has increased rapidly in recent times, and ecosystems have gained the status 
as a “buzzword” for both research and policy (Wurth, Stam, and Spigel 2021). Although the concept is 
intuitive, it is challenging to clearly define what an entrepreneurial ecosystem is, or to present a clear 
description of the dynamics that play out within such an environment.  
 
Entrepreneurial ecosystems can be described by differentiating between top-down and bottom-up 
creation. In a bottom-up perspective, the environment is the result of the entrepreneurs and their actions 
(Katz and Corbett 2018, 161). In order to understand how entrepreneurial ecosystems emerge, a bottom-
up approach should help us understand the system’s internal dynamics. For lack of a clear and unified 
perspective on ecosystems, more research on characteristics is needed to fill in the gaps (Wurth, Stam, 
and Spigel 2021; Frimanslund, Oklevik, and Kwiatkowsky 2022; O’Connor and Audretsch 2022). In 
this study, we will attempt to address a system’s self-sustaining characteristics by asking the research 
question of which dynamics are characteristic of vital, self-organised and self-governed ecosystems. 
Such characteristics may of course be dependent on a variety of factors, as described in existing literature 
in business management, entrepreneurship and innovation, policy, regional development or economic 
geography. Therefore, in order to find a representative ecosystem for our study, we focus on a rural case 
where we assume that emergence and growth are less associated with conditional factors such as 
agglomeration, population, industrial density, institutional and organisational strength, as well as 
surrounding financial environments.  
 
The case of our study is the seemingly successful and vital rural entrepreneurial ecosystem of PEAK 
Sunnfjord in Førde, Norway. The local area employs 11,000 people. Here, the environment of PEAK 
has been established and is driven by entrepreneurs (or “key actors”, according to Spigel and Harrison 
(2018)), now housing approximately 30 companies such as start-ups, mature and related stakeholders. 
They aim to facilitate a structure that stimulates creativity and interactions between all the actors. Their 
external characteristics follow a modern and popular model of start-up clusters that can be observed in 
most developed urban environments around the world. There are several attempts to recreate such 
environments in rural areas as well, but due to the lack of human and financial capital, such attempts 
rarely prosper beyond the level of an office hub.  
 
This study aims to learn more about the dynamics that make a rural environment prosper. As other 
potential rural cases are beyond the scope and capacity of this study, we have chosen to employ a single-
case design and have used qualitative interviews with a range of actors that adhere to and represent the 
classification of Spigel and Harrison (2018). The following section presents the underlying theoretical 
perspectives. In the following section on methodology, we explain and justify our research design. We 
then present our findings, analysis, conclusions, followed by a section discussing what practitioners can 
learn from this study.  
 

2 Literature and theory 
Although some major steps have been taken in recent years, the entrepreneurial ecosystem has been 
criticized for being confusing and not sufficiently unifying. This has resulted in a lack of consensus or 
a shared definition (Wurth, Stam, and Spigel 2021; Stam and Van de Ven 2021). The concept is 
appealing to several research traditions, such as strategic management, entrepreneurship and regional 
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development (Acs et al. 2017). In particular, the boundaries between entrepreneurial ecosystems and 
innovation systems are unclear (Spigel 2017). Entrepreneurial ecosystem theory may appear to be 
something new, but despite its rich history, it lacks predictability regarding certain elements, such as 
internal dynamics. Instead, a large part of the current theory emphasises the combination of social, 
political, economic and cultural elements within a region (exogenous variables) that support productive 
entrepreneurship (Pocek 2022; Frimanslund, Oklevik, and Kwiatkowsky 2022). Additionally, the 
internal dynamics (exogenous mechanisms) are left for further study, perhaps due to the complexity and 
accessibility of appropriate data (Frimanslund, Oklevik, and Kwiatkowsky 2022).  
 
The oldest concepts of industrial ecosystems can be traced back to the industrial districts of Marshall 
(1919). Among the concepts that resonate with entrepreneurial ecosystem theory are the synergies of 
agglomerated factors and located actors. The same concept can be found in cluster theory (Porter 1998), 
regional innovation systems (Asheim, Smith, and Oughton 2011) and triple helices (Etzkowitz 2008). 
Marshall argued that there are forces outside the organisation that support and promote industrial 
growth. Yet, despite Schumpeter’s monumental influence in the research field of innovation and 
entrepreneurship, systemic approaches to specifically explain entrepreneurship would not arise until 
later. One of the first systemic approaches to entrepreneurship that can be directly compared to 
contemporary entrepreneurial ecosystem theory appeared in the late 80s, when debates regarding the 
social and economic structures of entrepreneurship received increased attention (Spigel and Harrison 
2018). Dubini (1989) defined ecosystems or start-up environments as the presence of family firms, role 
models, a diversified economy, a strong business infrastructure, available investment capital, an 
entrepreneurial culture, and a public policy that allows for early phase finance. Perhaps somewhat 
overlooked in the recent literature, Moore (1993) argued that firms should focus on seed innovations 
that can lead to revolutionary products and that the success of business ecosystems are the result of  
predatory relations to other systems. In retrospect, his 1993-paper in Harvard Business Review used 
much of the same language as modern ecosystem literature, although the contemporary language may 
appear to sound more collaborative than predatory. Such ideas culminated in the work of Daniel Isenberg 
(Isenberg 2011, 2010) who, among others, sparked the recent development growth of the literature on 
entrepreneurial ecosystems.  
 
But why view PEAK Sunnfjord through the lens of entrepreneurial ecosystem theory, and not as a 
traditional cluster or regional innovation system? This is an important question in this paper, and it thus 
warrants a closer discussion.  

• The theory of industrial clusters (Porter 1998) posits that economic activity has a natural 
tendency to form in specific geographic areas. The co-location of such industries allows for 
economies of scale and scope, as well as the inclusion of wider supply chains and mutually 
dependent firms within a specific region. Industrial clusters do not necessarily focus on start-
ups, but include the wider range of industrial actors within a region.   

• Regional innovation systems aim to explain and promote innovation in a region (Asheim, Smith, 
and Oughton 2011; Asheim and Gertler 2005). Innovation has in general been viewed as a 
condition for economic growth, and therefore justifies the rather large amount of attention it has 
received in the literature. Regional innovation systems introduce the role of the public in 
transferring knowledge and technology from actors such as universities or between industrial 
sectors. Thus, innovation system thinking has undeniably been highly influential for policy 
development over the past 20 years (see e.g. OECD 2017). Similar to cluster theory, regional 
innovation systems emphasise the importance of social capital, networks and learning within an 
evolutionary framework. Further, clusters are normally included in the innovation system. The 
weakness of regional innovation systems is their lack of emphasis on entrepreneurs (to 
paraphrase Schumpeter, the ones who can realise innovation). In the last 10-15 years, we have 
seen a sort of democratization of innovation activities, such as the emergence of start-up hubs 
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and crowdfunding. These processes are directly tied to entrepreneurship. Therefore, we need 
better ways to understand both individual and systemic entrepreneurship in particular.  

• Entrepreneurial ecosystem theory is, as mentioned above, not completely in agreement about 
the dichotomy of actors and factors, and the inclusion of both aspects tends to complicate 
matters and lead to some confusion. For both aspects, the entrepreneur is the focal point (not 
agglomeration or innovation). This means developing taxonomies or explanations of the actors 
(Spigel and Harrison 2018; Colombelli, Paolucci, and Ughetto 2019) and mapping the factors 
(Isenberg 2011). Several advances include both aspects (Xie, Xie, and Martínez-Climent 2019; 
Bruns et al. 2017; Stam and Van de Ven 2021). However, very few address the internal 
dynamics (Auerswald and Dani 2017 is a notable exception). For our purposes, we want to look 
at the internal dynamics between the actors in a system, and the literature is not as developed in 
this area.  

 
Table 1: A comparison of related theories 

Theory Main actors Main output 
Industrial clusters Wider supply chain or mutually dependent 

firms within a geographic region (firms, 
customers, suppliers, related industries, etc)

Economies of scale and scope. 
Synergies and lower transaction 
costs between actors 

Regional 
innovation systems 

Public institutions for research and 
knowledge transaction, industries, business-
oriented services 

Innovation 

Entrepreneurial 
ecosystems 

Key start-ups, spin-offs and recruited start-
ups, investors, support agencies, and other 
stakeholders 

Entrepreneurial activity 

 
There is a connection between these theoretical concepts (Hammer and Frimanslund 2022). Each of 
these theoretical perspectives argue that the competitiveness of the firms is related to the resources that 
are available within the region. On the other hand, in a rural area, there will be a scarcity of industries, 
let alone industrial clusters and regional innovation systems. Start-ups may therefore be left without 
appropriate knowledge and policies to support them in such regions. However, ecosystem theory has 
not reached the point where it can sufficiently guide rural development where agglomerated resources 
are not yet present. For this to be possible, we need more knowledge on the dynamics in nascent and 
small ecosystems in such deprived areas.  
 
How can we then describe the dynamics of a self-organising and self-governed entrepreneurial 
environment? So far, we have been discussing roots in the literature and related systemic approaches. 
There are, however, well-known theoretical dynamics that can be helpful for how we regard rural 
ecosystems. These include agency theory and the relations between the actors in the ecosystem. 
Additionally, as we have briefly mentioned, there is agglomeration theory, which explains how the 
organisation of resources and actors within a small environment can foster benefits. Finally, we will 
introduce the concept of autocatalytic processes to explain why some environments (small and large) 
grow and others do not.  
 
Agency theory (Jensen and Meckling 1976; Eisenhardt 1989a; Wright, Mukherji, and Kroll 2001) 
addresses the relationship between actors. In our case, this typically refers to an investor and a start-up 
(Van Osnabrugge 2000). The varying motivations and motives for entrepreneurs compared to mature 
firms (Landström 2017) and the informational asymmetry gives rise to a range or challenges relevant to 
ecosystem research.  
 
Similar and related to cluster theory, agglomeration addresses the benefits of firms being within 
proximity of each other (Acs and Varga 2005). However, agglomeration differs from cluster theory in 
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the sense that it is not limited to an industrial context. Agglomeration assumes a density of factors such 
as human and financial capital, but both these aspects are lacking in rural contexts outside of ecosystems. 
Nonetheless, we make use of agglomeration theory to understand how the gradually built-up human and 
financial capital (“smart capital”) within start-up ecosystems can be distributed to others, and thus 
strengthen the ecosystem as a whole.  
 
We have chosen these theoretical approaches because they help us explain and understand how the 
internal dynamics of ecosystems play out. Despite this, however, we are unable to say anything about 
how these dynamics play out over time, and why some ecosystems become vital regional drivers while 
others remain weak (Spigel and Harrison 2018). The novelty of this paper is in its introduction of the 
concept of autocatalytic processes to ecosystem research. To understand this concept, we turn to 
chemistry. Here, it refers to a self-enforcing reaction where the reaction is catalysed by the product of 
the reaction itself (Bissette and Fletcher 2013). Autocatalytic processes happen in every aspect of nature 
(Ulanowicz 1997), and to apply an ecological perspective to entrepreneurial ecosystems (see different 
discussions in Auerswald 2015; O’Connor and Audretsch 2022) means to view ecosystems as extensions 
of nature. A bridge between autocatalytic processes in chemistry and economics has been made in the 
past (Padgett, Lee, and Collier 2003), and may increase their relevance to the internal dynamics of 
entrepreneurial ecosystems. To present an example: positive effects (such as the exit or buy-out of a 
start-up) may relieve the founders of their obligations to the start-up, putting them in a position in where 
they can relocate and reinvest their acquired human and financial capital and time in new, related 
projects. Such reinvestments or recycling of ecosystem resources (Spigel 2017) will be self-enforcing 
for the system, strengthening it. Note that this is merely a representative example. Autocatalytic 
processes have been used to explain how business cycles appear and how industrial clusters are formed 
(Matutinović 2005), albeit not in the context of evolutionary entrepreneurship.  
 
This concludes the presentation of the theoretical foundation for our study. The following section 
presents the empirical methodology used to explore these issues in a suitable rural environment.  
 

3 Methods 
As our objective is to examine the internal dynamics of an apparently vital, self-organised and self-
governed start-up environment in a rural location, we face a few limitations. First of all, such cases are 
rare. Second, lacking a clear definition, we need to make the claim that our case is large enough to be 
considered an “ecosystem”, thus giving it transferable value to the literature. Third, as the number of 
participants in such an ecosystem is limited, and because we want to examine a set of currently 
unknown internal dynamics, we are inclined to employ a qualitative and exploratory design (Gehman 
et al. 2018).  

Simultaneously, we use theory to look for certain dynamics. We thus argue that we are using both 
inductive and deductive approaches. First, we want to identify the internal dynamics at PEAK. The 
inductive approach means that the researcher enters the environment with an open mind and 
subsequently analyses data. However, an analysis that is guided by theory (similar to theory testing) 
adheres to a deductive approach. Section 2 identified clear gaps in the literature related to the internal 
dynamics of entrepreneurial ecosystems, but we still elaborated on a few theoretical concepts that may 
highlight our particular case data. Therefore, we may proceed to move continuously between interview 
data and theory, an approach known as abduction (Dubois and Gadde 2002).  
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This case methodology allows the researcher to uncover a deeper level of comprehension of a 
phenomenon, and is therefore appropriate for understanding how entrepreneurial ecosystems are 
managed (Yin 2013; Eisenhardt and Graebner 2007; Gehman et al. 2018).  

We collected data by conducting semi-structured interviews. As mentioned above, the number of 
possible informants was limited and the selection needed to be representative for the taxonomy of 
ecosystem actors (Spigel and Harrison 2018). The semi-structured interview format enables us to use 
the theoretical insights in our data collection while still exploring the case with an open mind. The 
interviews were conducted during the spring of 2022 with seven informants. Those informants were 
all representatives of founders, key actors and stakeholders in the environment (Langley 1999; 
Eisenhardt 1989b). Non-essential informants were not included in data collection. The first round of 
interviews was conducted at their premises, and follow-up interviews and questions were conducted 
via Zoom or email during the spring. Since qualitative data is not meant to be generalised, our main 
objective was to gather data that can be transferable to other contexts (Guba 1981).   

 Table 2: List of informants. 

Informant Role Label Interview duration

1 Fund manager Investor 1 hour 

2 Founder/CTO (key actor) Founder 1 45 min 

3 Founder/CEO (key actor) Founder 2 1 time 

4 Founder/investor Founder 3 45 min 

5 Founder Founder 4 1 hour (Zoom) 

6 Public support agency/board member, investor PSA 1 1 time 

7 Public support agency/CEO PSA 2 30 min 

 

The data analysis was conducted as follows. Larger bodies of text data can be challenging to analyse 
without an analytical strategy (Yin, 2013). First, the interviews were transcribed. We then employed a 
variant of thematic analysis strategy (Miles and Huberman 1994) that allowed for theory guidance 
(Eisenhardt 1989b; Alvesson and Kärreman 2007). Although the Eisenhardt method recommends 
having several cases, it is still suitable for single-case studies such as ours. The data was boiled down 
to aggregated factors or variables using a first and second-order coding structure. The data analysis 
resulted in 68 coded quotes that were grouped into a coding structure. These will be presented in the 
next section.  

4 Findings 
This section presents the three main findings. The findings are three levels of a structure that we believe 
hold the key to supporting the vitality and self-organising properties of entrepreneurial ecosystems in 
rural areas. These are 1) infrastructure and the presence of actors, 2) entrepreneurial capital, and 3) 
autocatalytic processes. The section concludes with a conceptualisation of ecosystem vitality.  
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4.1 Infrastructure and actors 
PEAK Sunnfjord is viewed as being a modern start-up hub at the centre of the region. The informants 
refer to the location as appealing and natural. The physical properties of the office may be taken for 
granted, but this was frequently highlighted as being important. One reason for this lies in that the 
concept is owned by the founders, which enables shared objectives for the office.  

Without this way of organising, we would have been an ordinary tenant, and he a 
landlord, with diverging objectives. Therefore, you must always agree on terms 

and make contracts. We now share the same vision (Founder 2) 

Further, most of the informants mention technology as a common denominator, as well as the need for 
developers, support and finance. In addition to the facilities, the selection of firms and supporters that 
can share resources critical to these common denominators is preferred. These resources are elaborated 
on in the next subsection. 

 

4.2 Entrepreneurial capital 
The factor and level of entrepreneurial capital in the data is divided into 1) financial capital, 2) social 
capital, and 3) human capital.  4.2.1 Financial capital 
Financial capital refers to economic means measured in money, and includes everything from grants to 
buy-outs. Several of the informants state that being part of the community at PEAK motivates and 
improves ease of access to financial capital. This is primarily due to close proximity, which counter-
acts the disadvantage that would otherwise be present in a rural location. Entrepreneurs at PEAK can 
access investment funds and private investors that rural start-ups normally would seek out in urban 
environments. Conversely, fund managers use their networks to seek out promising investment cases.  

After all, it is the networks here that we have developed over time, in our role as 
an early-phase investor, that matter. They let us find the resources we believe can 

contribute to the companies that we have invested in (Investor).  

Furthermore, the investors in the environment have allocated financial capital specifically for founders 
during their start-up phase. Alongside the presence of the regional office of Innovation Norway, the 
main national support agency, the entrepreneurs mention that they have better access to start-up 
finance. The following quote underline the importance of this, and also presents an interesting 
example of the improvement of information asymmetry according to agency theory.  

By sitting next to the support agencies, it is easier for me to pick up exciting 
opportunities. That can mean trade fairs, courses, grants and general information. 

Useful information comes flowing to us (Founder 3).   

It is worth noting the origin of much of the start-up and growth capital in the environment. Several of 
the interviews mentions that some of the successful entrepreneurs have chosen to reinvest their 
acquired wealth into other start-ups in the environments. This may happen directly, or via a founders’ 
fund titled PEAK Venture. This will be elaborated on in section 4.3.  

“PEAK Venture is capitalised by many of the people inside these walls. Both 
entrepreneurs and investors […]. It follows the model at Startuplab [in urban 

Oslo], and is quite unique (Investor).  
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4.2.2 Social capital 
The term social capital is used to describe resources that are available to actors through active 
participation in social networks. PEAK enables the sharing of a relatively large amount of social 
capital.  

An advantage of meeting people in the hallways is that you are being introduced to 
different networks (Founder 3).  

[…] daily interactions lower my threshold to talk to everybody I know, and to 
reach the competencies that are in my immediate vicinity (Investor). 

To the outside world, PEAK is “just” an office hub, but it facilitates these networks of sharing. This 
appears to be something unequivocally positive for the informants. The reason seems to be that the 
facilities are designed based on entrepreneurial needs, and not retroactively fitted to suit such needs. 
Some of the informants describe the interaction as “holistic”. This means that the environment at large 
decides how each part plays out. It further appears that the branding of PEAK is appealing to 
entrepreneurs and stakeholders. The brand signals the ecosystem’s interactions and ambitions.  

PEAK has become a brand. That makes recruitment processes easier. People want 
to be part of the community (Founder 1).  4.2.3 Human capital 

Human capital is used to describe the number of qualifications, skills, knowledge and talent among the 
workers. In this context, human capital refers to the human resources within the environment.  

There is a large variety of skills here. That makes it unique. One of our success 
factors is that we have managed to connect founders in early phases, firms close to 

IPOs, and public or semi-public support agencies. That makes the whole thing 
work (Founder 2).  

This issue may be stereotypical, and not unique, to modern start-up environments, namely the 
presence of both successful and non-successful entrepreneurs that are willing to share their 
experiences, resources and networks within in an appealing locality. According to the informants, the 
participants value openness and acceptance of failure. One of the key actors mentions:  

The resources are available. You have the support agencies, in-house investors, 
nascent entrepreneurs, and a unicorn on the second floor. You have the whole 

spectrum. You can go and talk to someone who lifted a company up from zero to a 
couple of billions if you want to. He’s available. Or you can ask someone who has 

made it on a larger scale. From zero to a million, or fifty (Founder 2). 

In conclusion, we have identified and grouped three kinds of capital that are crucial to start-up 
environments. These factors are not necessarily unique to this study but are also found in the related 
and extant literature. Therefore, they will not be more thoroughly expanded upon here.  

4.3 Internal dynamics and autocatalytic processes 
Autocatalytic processes are self-enforcing reactions that can describe the dynamics in an 
entrepreneurial ecosystem. The processes enhance reaction times and increase the vitality of the 
ecosystem. What this means, and what factors facilitate such processes, will be presented in this 
subsection.  
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4.3.1 Presence and access 
One of the informants describes their presence at PEAK in the following.  

To be at PEAK is to be at a seminar. Or actually - breaktime at a seminar 
(Founder 3).  

This factor relates to the presence of, and access to, entrepreneurial capital between the actors within 
the infrastructure as previously covered. The factors are therefore quite commonplace and intuitive, 
but still important. As some of the informants pointed out, presence in the ecosystem led to 
opportunities and jobs that they would not get without being there. This is a fundamental condition 
before autocatalytic processes can occur.  

Recruitment is a central topic. This can be the most crucial challenge in fast-
growing companies (Investor).  

In conclusion, the presence of, and access to, actors and resources increases the reaction time of not 
only direct interactions and dynamics, but also the products of these interactions and dynamics. 
Consequently, this leads to self-enhancing mechanisms in the ecosystem.  4.3.2 Self-enhancing mechanisms 
One interesting finding is how internal competition is described. One of the interviews revealed that 
PEAK has been criticised for facilitating internal competition over employees. This may lead to a sort 
of cannibalism of human capital. The informant, however, says the advantages outweigh the 
disadvantages, because this enhances the appeal of the environment and increases the performance of 
the firms.  

There has been some criticism that our firms have been taken employees from their 
neighbours in the environment. I don’t see the issue. Yes, you may lose an 

employee, but then you have to work harder to keep the good heads. If a person in 
my company wants to quit, I may be the one who has failed (Founder 2).   

Internal competition in the environment is described as a source of strength for each firm. Another 
finding is that the core actors work as role models and increase the ambitions of the other companies. 
These dynamics are rare in rural locations but can be put into an ecosystem.  

You will not see this many other places in Norway. There are urban examples, but 
not any rural ones (Founder 2).  

A public support agency describes the processes as follows.  

We are the kind of people that hit the pool balls, and then the balls go off in some 
direction. We tend to have some sort of involvement in many such situations here. 
What we do is to act as catalysers. We don’t make the car go, but we can make it 

go a little faster and better. We do that a lot (PSA1).    

This quote is a representative of the category of self-enhancing mechanisms in the entrepreneurial 
ecosystem. Another informant describes the public role as follows.  

I forgot to mention (PSA1). They are central to this place. They facilitate and keep 
the public contact. They oil the machinery (Investor).  

 

75



 

4.4 Illustration of the data structure 
Overall, the following figure sums up the selected first-order codes and grouped second-order themes. 
This is a presentation of the selected, representative and raw data alongside the aggregated factors. These 
factors will be analysed and further conceptualised in section 5.  
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Figure 1: Data structure. 

5 Analysis and conceptualisation 
The factors from section 4 will now be conceptualised and discussed in light of the theory from section 
2. Finally, our findings will be discussed in light of policy and practitioner implications.  
 
Our approach, examining entrepreneurial ecosystems, illustrates one of the challenges of ecosystem 
research. As explained previously, ecosystems can be viewed as the regional factors that support 
productive entrepreneurship. In our case, the ecosystem is viewed as being something very different 
from much of the current mainstream literature, but it adheres to the process theory of Spigel and 
Harrison (2018). Our approach is more concrete and limited to a defined environment. Overall, 1) 
infrastructure, 2) actors, 3) entrepreneurial capital, and 4) autocatalytic processes form four distinct 
layers of ecosystem vitality. For rural districts and policy-makers, this provides four steps towards 
utilising the entrepreneurial potential of a region.  

5.1 Infrastructure 
Like its urban counterparts, the environment at PEAK is presented as appealing. Our informants seem 
to thrive and enjoy the environment and appreciate the facilities provided by the key actors. The 
environment seems to be adapted to the needs of growth-oriented, technology-oriented and capital-
intensive start-ups. The infrastructure is not unique to the literature, but it is similar to the material 
attributes of entrepreneurial ecosystems as described by Spigel and Harrison (2018).  
 
By comparison, regional innovation systems also involve infrastructure for innovation, but this refers 
more to relational structures between institutions and actors (Asheim, Cooke, and Martin 2006; Asheim, 
Smith, and Oughton 2011). Like regional innovation systems, the office walls of PEAK do not place 
definite boundaries for the environment. One can be connected to the environment but not located inside 
PEAK’s walls. Further, the infrastructure of the environment cannot be considered as anything other 
than a sandbox for playing, testing and growing. For interactions to take place, the sandbox needs to be 
filled with players.  
 

5.2 Actors 
Interactions depend on actors. The type of actors present is crucial to their dynamics. In regional 
innovation theory and cluster theory, the lack of focus on entrepreneurs has given rise to publicly 
governed start-up hubs in many rural areas (Jakobsen et al. 2017). Despite good intentions, the lack of 
entrepreneurial key actors in their environments do not allow for bottom-up dynamics to arise (Spigel 
2019). A lesson for policy-makers is to learn from contemporary entrepreneurial ecosystem theory, and 
to try to facilitate bottom-up growth, or “fuel the machinery” as one of our public support agency 
informants described it.  
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The composition of actors in the environment is a characteristic of ecosystem theory, and seems to be 
crucial to the system. Conversely, cluster theory specifies geographic concentrations of connected firms 
and institutions within certain sectors or fields (Nathan 2019; Delgado, Porter, and Stern 2010; Asheim, 
Cooke, and Martin 2006). Our findings may be interesting in the sense that the common factor of the 
firms is not within certain industrial sectors, but in their ambitions and entrepreneurial status. It seems 
clear that ecosystem theory is also a cluster perspective adapted to the entrepreneurial context. However, 
an important difference is how ecosystem theory claims that there are internal (Spigel and Harrison 
2018) and even biologically inspired (O’Connor and Audretsch 2022) dynamics that arise within the 
system. Much of this remains undiscovered, but we argue that one key to understanding those 
mechanisms lies in the next two layers of entrepreneurial capital and their autocatalytic dynamics.  
 

5.3 Entrepreneurial capital 
The theoretical fundamentals for entrepreneurial capital is dominated by the transaction cost theories 
presented in section two, especially Agency Theory (Jensen 1986; Jensen and Meckling 1976). The 
degree of informational asymmetry can also help describe the internal dynamics of entrepreneurial 
ecosystems (Frimanslund, Oklevik, and Kwiatkowsky 2022; Frimanslund and Nath 2022). Furthermore, 
access to financial, social and human capital may be described using agency theory at PEAK.  
 
One of the dynamics is that the environment is promoting the actors’ performance. This is highlighted 
by the popular nature of the ecosystems (Feld and Hathaway 2020; Feld 2012). One can imagine that 
the environment follows certain marketing principles of individual firms, and that the creation of 
creative, appealing and vital working environments is something that key actors may do better than 
publicly owned and governed start-up communities in rural areas. It has previously been mentioned that 
such environments may have motives other than entrepreneurial growth, such as regional relocation of 
workers and families, regional attractiveness, and fighting regional decline (Frimanslund 2022).  
  
 

5.4 Autocatalytic processes 
After 1) the first level of infrastructure is constructed, and 2) the environments contain a certain range 
of actors, and 3) the actors acquire entrepreneurial capital, those resources can 4) be recycled into new 
ventures. The main contribution of this study is to highlight how those resources catalyse these reactions, 
and how their products give rise to new interactions. This is a self-enhancing mechanism of 
entrepreneurial ecosystems that demands further examination. Such examinations warrant evolutionary 
and processual research designs, as well as a close consideration of which measures to use. Furthermore, 
cross-contextual and quantitative data is needed to definitively determine whether this case and whether 
its dynamics are representative of ecosystems in general.  
 
Autocatalytic processes are self-enhancing reactions in which the product increases the next reaction 
(Bissette and Fletcher 2013). Typically, such processes will be slow in the beginning and then speed up 
their development over time. This is transferable to entrepreneurial ecosystems. Spigel and Harrison 
(2018) previously conceptualised the growth and decline of such ecosystems, but an understanding of 
how those dynamics occur demands further examination. Our findings point to the distribution of 
entrepreneurial capital as described above, as well as the way in which they are set in motion within the 
system. That motion is further fuelled and catalysed by public support agencies within the system.  
 
Thus, the self-enhancing mechanisms in our findings point to an internal competition, which means that 
the companies both share and compete over resources. This is strikingly similar to how Matutinović 
(2005) described autocatalytic processes in an economic context. The processes stimulate competition, 
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which leads to higher efficiency and performance of the actors, as well as a higher number of role 
models. Consequently, the resilience of the entire ecosystem is strengthened.  
 
We are now able to see the contours of a model that describes and explains the vitality of entrepreneurial 
ecosystems as seen in Fig. 2.  
 

 
 
  
Figure 2: Conceptualisation of ecosystem vitality. 

With this model, we have summarised and contextualised the factors that emerged from our data. The 
elements are consistent with theory, but now also offer a novel explanation for how an ecosystem can 
and should emerge according to bottom-up principles (Spigel 2019). The model can be taken as a guide 
to ecosystem vitality for policy-makers and industries that aspire to strengthen their environments.  
 
According to the model, each step needs to be present before the next one can emerge. One cannot have 
autocatalytic processes in an ecosystem without it acquiring entrepreneurial capital. This capital must 
also be possessed and shared by the actors (Isenberg 2010; Feld and Hathaway 2020). The actors need 
to be located within an infrastructure. This acknowledgement opens a new implication for policy-
makers. Logically, it follows that the vitality of ecosystems is a time-consuming process. For example, 
many incubator programs aim to establish the necessary infrastructure for start-ups in rural areas. It may 
take several years for start-ups to grow and acquire critical resources. When those resources are 
available, they can only be recycled and redistributed if the key actors own and govern the ecosystem. 
If not, they may depart from the system. This leads us to Fig. 3, which illustrates the timeline and 
encourages policy-makers to be patient.  
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Figure 3: Ecosystem vitality and time. 

 
 
 

6 Conclusions 
The aim of this study is to explore the internal dynamics of entrepreneurial ecosystems and to acquire 
new insights of how it develops. Based on a case study of a rural best case, we were able to identify and 
conceptualise four main levels of a system’s vitality, as seen in Fig. 2.  
 
The main contribution of the study is to illustrate how a vital ecosystem is differentiated from other 
entrepreneurial clusters that fail to achieve self-sustaining dynamics. These mechanisms have been 
overlooked in the literature of systemic entrepreneurship.  
 
The study is mainly limited by its single-case design. We believe that our findings are transferable to 
other start-up environments, but more research is needed. This includes other case studies and 
operationalisation of our factors to quantitatively determine the identified levels and dynamics.   
 
If valid, our findings offer a clear-cut guide for policy-makers who aspire to stimulate regional 
development and establish entrepreneurial ecosystems. This implies that one may have to depart from 
the tradition of regional innovation system policies set up to create top-down and publicly owned 
systems with potentially regional and political objectives. Instead, the goals of such systems must be 
aligned with those of the entrepreneurial actors in order to motivate their internal autocatalytic dynamics.  
 
Many of our findings are in line with emerging and present ecosystem theories. However, some of our 
findings contradict theories about entrepreneurship. In particular, rural best cases show that productive 
entrepreneurship can occur in places not predicted by agglomeration theory, as well as aspects of 
ecosystem theory that assume a density of certain factors in the surrounding region. Future research 
should examine these mechanisms and look for empirical support.  
 
 
 
References 
Acs, Zoltan J, Erik Stam, David B Audretsch, and Allan O’Connor. 2017. "The lineages of the 

entrepreneurial ecosystem approach."  Small Business Economics 49 (1):1-10. 
Acs, Zoltan J, and Attila Varga. 2005. "Entrepreneurship, agglomeration and technological change."  

Small business economics 24 (3):323-334. 
Alvesson, Mats, and Dan Kärreman. 2007. "Constructing mystery: Empirical matters in theory 

development."  Academy of management review 32 (4):1265-1281. 
Ansari, Bahareh, Seyed Mehdi Mirdamadi, Azita Zand, and Masoumeh Arfaee. 2013. "Sustainable 

entrepreneurship in rural areas."  Research Journal of Environmental and Earth Sciences 5 
(1):26-31. 

80



 

Asheim, Bjorn T, Helen Lawton Smith, and Christine Oughton. 2011. "Regional innovation systems: 
Theory, empirics and policy."  Regional studies 45 (7):875-891. 

Asheim, Björn, Philip Cooke, and Ron Martin. 2006. "The rise of the cluster concept in regional 
analysis and policy: a critical assessment." In Clusters and regional development, 19-47. 
Routledge. 

Asheim, Bjørn, and Meric Gertler. 2005. "The geography of innovation: regional innovation systems." 
In The Oxford handbook of innovation. 

Auerswald, Philip E. 2015. "Enabling entrepreneurial ecosystems: Insights from ecology to inform 
effective entrepreneurship policy."  Kauffman Foundation Research Series on city, metro, and 
regional entrepreneurship. 

Auerswald, Philip E, and Lokesh Dani. 2017. "The adaptive life cycle of entrepreneurial ecosystems: 
the biotechnology cluster."  Small Business Economics 49 (1):97-117. 

Bissette, Andrew J, and Stephen P Fletcher. 2013. "Mechanisms of autocatalysis."  Angewandte 
Chemie International Edition 52 (49):12800-12826. 

Bruns, K, N Bosma, Mark Sanders, and M Schramm. 2017. "Searching for the existence of 
entrepreneurial ecosystems: a regional cross-section growth regression approach."  Small 
Business Economics 49 (1):31-54. 

Colombelli, Alessandra, Emilio Paolucci, and Elisa Ughetto. 2019. "Hierarchical and relational 
governance and the life cycle of entrepreneurial ecosystems."  Small Business Economics 52 
(2):505-521. doi: 10.1007/s11187-017-9957-4. 

Delgado, Mercedes, Michael E Porter, and Scott Stern. 2010. "Clusters and entrepreneurship."  
Journal of economic geography 10 (4):495-518. 

Dubini, Paola. 1989. "The influence of motivations and environment on business start-ups: Some hints 
for public policies."  Journal of business venturing 4 (1):11-26. 

Dubois, Anna, and Lars-Erik Gadde. 2002. "Systematic combining: an abductive approach to case 
research."  Journal of business research 55 (7):553-560. 

Eisenhardt, Kathleen M. 1989a. "Agency theory: An assessment and review."  Academy of 
management review 14 (1):57-74. 

Eisenhardt, Kathleen M. 1989b. "Building theories from case study research."  Academy of 
management review 14 (4):532-550. 

Eisenhardt, Kathleen M, and Melissa E Graebner. 2007. "Theory building from cases: Opportunities 
and challenges."  Academy of management journal 50 (1):25-32. 

Etzkowitz, Henry. 2008. The triple helix: university-industry-government innovation in action: 
Routledge. 

Feld, Brad. 2012. Startup communities: Building an entrepreneurial ecosystem in your city: John 
Wiley & Sons. 

Feld, Brad, and Ian Hathaway. 2020. The startup community way: Evolving an entrepreneurial 
ecosystem: John Wiley & Sons. 

Frimanslund, Tore. 2022. "Financial Entrepreneurial Ecosystems: An Analysis of Urban and Rural 
Regions of Norway."  International Journal of Global Business and Competitiveness In press. 
doi: 10.1080/08276331.2022.2035171. 

Frimanslund, Tore, and Atanu Nath. 2022. "Regional Determinants of Access to Entrepreneurial 
Finance: A Conceptualisation and Empirical Study in Norwegian Start-Up Ecosystems."  
Journal of Small Business & Entrepreneurship RSBE In press. doi: 
10.1080/08276331.2022.2035171. 

Frimanslund, Tore, Ove Oklevik, and Gregory Kwiatkowsky. 2022. "The role of finance in the 
literature of entrepreneurial ecosystems."  European Planning Studies. 

Gehman, Joel, Vern L. Glaser, Kathleen M. Eisenhardt, Denny Gioia, Ann Langley, and Kevin G. 
Corley. 2018. "Finding Theory–Method Fit: A Comparison of Three Qualitative Approaches 
to Theory Building."  Journal of Management Inquiry 27 (3):284-300. doi: 
10.1177/1056492617706029. 

81



 

Guba, Egon G. 1981. "Criteria for assessing the trustworthiness of naturalistic inquiries."  ECTJ 29 
(2):75. 

Hammer, Sivert, and Tore Frimanslund. 2022. "Lessons from a rural ecosystem."  Local 
Economy:02690942221147510. doi: 10.1177/02690942221147510. 

Isenberg, Daniel. 2010. "How to start an entrepreneurial revolution."  Harvard business review 88 
(6):40-50. 

Isenberg, Daniel. 2011. "The entrepreneurship ecosystem strategy as a new paradigm for economic 
policy: Principles for cultivating entrepreneurship."  Presentation at the Institute of 
International and European Affairs. 

Jakobsen, Stig-Erik, Pelle Engesæter, Olav Kvitastein, Natalia Mæhle, Torstein Nesheim, and Jarle 
Aarstad. 2017. Midtveisevaluering av Sivas Inkubatorprogram og Næringshageprogrammet. 

Jensen, Michael C. 1986. "Agency costs of free cash flow, corporate finance, and takeovers."  The 
American economic review 76 (2):323-329. 

Jensen, Michael C., and William H. Meckling. 1976. "Theory of the firm: Managerial behavior, 
agency costs and ownership structure."  Journal of Financial Economics 3 (4):305-360. doi: 
http://dx.doi.org/10.1016/0304-405X(76)90026-X. 

Katz, Jerome A, and Andrew C Corbett. 2018. Reflections and Extensions on Key Papers of the First 
Twenty-Five Years of Advances: Emerald Group Publishing. 

Korsgaard, Steffen, Richard Ferguson, and Johan Gaddefors. 2015. "The best of both worlds: how 
rural entrepreneurs use placial embeddedness and strategic networks to create opportunities."  
Entrepreneurship & Regional Development 27 (9-10):574-598. 

Korsgaard, Steffen, Sabine Müller, and Hanne Wittorff Tanvig. 2015. "Rural entrepreneurship or 
entrepreneurship in the rural–between place and space."  International Journal of 
Entrepreneurial Behavior & Research. 

Landström, Hans. 2017. Advanced Introduction to Entrepreneurial Finance: Edward Elgar Publishing, 
Inc. . 

Langley, Ann. 1999. "Strategies for theorizing from process data."  Academy of Management review 
24 (4):691-710. 

Marshall, Alfred. 1919. Industry and trade: a study of industrial technique and business organization; 
and of their influences on the conditions of various classes and nations: Macmillan. 

Mason, Colin, and Ross Brown. 2014. "Entrepreneurial ecosystems and growth oriented 
entrepreneurship."  Final report to OECD, Paris 30 (1):77-102. 

Matutinović, Igor. 2005. "The microeconomic foundations of business cycles: from institutions to 
autocatalytic networks."  Journal of Economic Issues 39 (4):867-898. 

Miles, Matthew B, and A Michael Huberman. 1994. Qualitative data analysis: An expanded 
sourcebook: sage. 

Moore, James F. 1993. "Predators and prey: a new ecology of competition."  Harvard business review 
71 (3):75-86. 

Müller, Sabine, and Steffen Korsgaard. 2018. "Resources and bridging: the role of spatial context in 
rural entrepreneurship."  Entrepreneurship & Regional Development 30 (1-2):224-255. doi: 
10.1080/08985626.2017.1402092. 

Nathan, Max. 2019. "Does Light Touch Cluster Policy Work? Evaluating the Tech City Programme." 
O’Connor, Allan, and David Audretsch. 2022. "Regional entrepreneurial ecosystems: learning from 

forest ecosystems."  Small Business Economics. doi: 10.1007/s11187-022-00623-8. 
OECD. 2017. OECD Reviews of Innovation Policy: Norway 2017. 
Padgett, John F, Doowan Lee, and Nick Collier. 2003. "Economic production as chemistry."  

Industrial and Corporate Change 12 (4):843-877. 
Pallares-Barbera, Montserrat, Antoni F Tulla, and Ana Vera. 2004. "Spatial loyalty and territorial 

embeddedness in the multi-sector clustering of the Berguedà region in Catalonia (Spain)."  
Geoforum 35 (5):635-649. 

82



 

Pato, Maria Lúcia, and Aurora A. C. Teixeira. 2016. "Twenty Years of Rural Entrepreneurship: A 
Bibliometric Survey."  Sociologia Ruralis 56 (1):3-28. doi: 10.1111/soru.12058. 

Pocek, Jasna. 2022. "Tendencies towards integration and disintegration of the entrepreneurial 
ecosystem: an institution-based view of the dynamics."  European Planning Studies:1-20. 

Porter, Michael E. 1998. "Cluster and the new economics of competition." 
Spigel, Ben. 2017. "The relational organization of entrepreneurial ecosystems."  Entrepreneurship 

Theory and Practice 41 (1):49-72. 
Spigel, Ben. 2019. "Envisioning a New Research Agenda for Entrepreneurial Ecosystems: Top-down 

and Bottom-up Approaches, Reflections and Extensions on Key Papers of the First Twenty-
Five Years of Advances, 2019 Emerald Publishing Limited."  DOI https://doi. 
org/10.1108/S1074-754020180000020004 Publisher Emerald Publishing Limited 
Copyright:127-147. 

Spigel, Ben, and Richard Harrison. 2018. "Toward a process theory of entrepreneurial ecosystems."  
Strategic Entrepreneurship Journal 12 (1):151-168. doi: doi:10.1002/sej.1268. 

Stam, Erik. 2015. "Entrepreneurial ecosystems and regional policy: a sympathetic critique."  European 
Planning Studies 23 (9):1759-1769. 

Stam, Erik, and Andrew Van de Ven. 2021. "Entrepreneurial ecosystem elements."  Small Business 
Economics 56 (2):809-832. 

Ulanowicz, Robert E. 1997. Ecology, the ascendent perspective: Columbia University Press. 
Van Osnabrugge, Mark. 2000. "A comparison of business angel and venture capitalist investment 

procedures: An agency theory-based analysis."  Venture Capital 2 (2):91-109. doi: 
10.1080/136910600295729. 

Wright, Peter, Ananda Mukherji, and Mark J Kroll. 2001. "A reexamination of agency theory 
assumptions: extensions and extrapolations."  The Journal of Socio-Economics 30 (5):413-
429. 

Wurth, Bernd, Erik Stam, and Ben Spigel. 2021. "Toward an entrepreneurial ecosystem research 
program."  Entrepreneurship Theory and Practice:1042258721998948. 

Xie, Xuefang, Xuemei Xie, and Carla Martínez-Climent. 2019. "Identifying the factors determining 
the entrepreneurial ecosystem of internet cultural industries in emerging economies."  
International Entrepreneurship and Management Journal 15 (2):503-522. 

Yin, Robert K. 2013. Case study research: Design and methods: Sage publications. 
 

83



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




