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Abstract

Diffusion of renewable energy technologies(RETs) is an important challenge
of the current century. Much of the existing research has put a focus on under-
standing the diffusion of RETs through the perspective of systems of innovation.
However, two recent studies highlight the importance of the actors in the pro-
cess - those who adopt the RETs. With the current study we continue this
actor perspective by focusing on the adoption process as the driver of the mass
diffusion. We bring together the two streams of diffusion of innovation and in-
novation intermediaries in a thesis that aims to show how comprehending the
single adoption process and providing support to the adopters at every single
phase of it can facilitate diffusion.

Our focus is fully on public intermediaries. We show that public innovation
intermediaries known in research for their support for the innovation system
have an unexplored facet i.e. that of supporters at the adopter level. The thesis
contributes to previous literature showing that public intermediaries are the
supporters of adopters of RETs at the very beginning of the process which was
currently unexplored. Moreover, we demonstrate that public intermediaries are
present in the later phases of the adoption process as well being their impartiality
a main advantage in comparison to private intermediaries. The study reveals
two key roles of public intermediaries in the pre-adoption phase of the process
and four roles in the implementation phase.

To complete the research we use qualitative methods and particularly grounded
theory methodology for data collection and analysis. Data is collected through
face-to-face long interviews with six public and/or non-profit intermediaries lo-
cated in the Swedish county, Östergötland. The study brings about the recogni-
tion of public intermediaries as direct supporters of adopters of RETs in practice,
offers ways of rethinking the existing policies in order to speed up diffusion of
RETs and expands the arena for further research with focus on the interaction
between intermediaries and adopters.
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chapter 1

INTRODUCTION

The opening chapter begins with the background of this study developed further into a
problem discussion. The identified research gaps frame the theoretical contribution of
the thesis visualised at the end of the first subsection. Next, the research question is
formulated, the empirical scope and method of the study used to answer our question
are elaborated. The chapter concludes with a brief statement of our purpose followed
by an outline of the structure of this thesis.

1.1 Background and problem

“The impact of a new technology on the economic system is determined by its diffu-
sion” (Carlsson and Stankiewicz,1995, p.29). However, achieving diffusion of a techno-
logical innovation is a complex process. There is a significant element of uncertainty
because of the existence of initially unsolved technical and market problems in addi-
tion to the unknown responses by various agents (Carlsson and Stankiewicz, 1995).
Furthermore, research shows that transition from one technological system to another
cannot take place on its own (Geels, 2002; Jacobsson and Johnson, 2000).

With this insight in mind, we look upon renewable energy technologies (RETs),
as one such innovation whose diffusion is of primary importance in order to make a
transition to a low-carbon economy. Scholars argue that such a change must take
place quite rapidly, within a century at most (Jacobsson and Lauber, 2006). Thus,
the pace and extent of diffusion of new technologies such as those become a pivotal
topic. According to Jacobsson and Lauber (2006) many of these technologies are
available in an early stage after several decades of experimentation, but their impact
on the energy system is until now marginal. To have a substantial impact on the
climate issue, government policies must promote RETs diffusion and their further
development (Jacobsson and Lauber, 2006).

As a response to the need of tailoring appropriate policies, the systemic view (Free-
man, 1987; Lundvall,1992) on innovation and diffusion of existing technologies is put
forward in the 1980’s (Jacobsson and Bergek, 2011). It became the prevalent un-
derstanding of how technological innovation diffused. This perspective portrays the
innovation process, its speed, direction and successful development as depending on
its environment, namely the innovation system (Negro and Hekkert, 2012). A key
concept in this systemic understanding of technology innovation and diffusion are the
functions developed by Jacobsson and Johnson (2000). In a continuation, Bergek
(2002) suggests that to understand the factors that affect the development and dif-
fusion of RETs, it is the features and characteristics of the innovation systems that
must be analysed, supported or changed. Thus, the study of the different functions
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1. Introduction

allows the identification of the system gaps. Those system gaps or failures become the
justification for policy elaboration and intervention (Negro et al. 2012)

Despite the efforts by the government to support the spread of sustainable en-
ergy technologies, diffusion of RETs in many European countries, including Sweden,
remains a slow process (Negro et al. 2012). One possible explanation to that is
proposed by Dinica (2006). She argues that the lack of cohesion between the policy
support instruments and the needs of the investors is counterproductive for the diffu-
sion of RETs. Disregarding the investor perspective when designing mechanisms that
aim to facilitate diffusion entails poor results (Dinica, 2006). The need to carefully
consider the actors in the demand side of the diffusion process is further put forward
by Bergek et al. (2013). The study reveals a series of misconceptions in the existing
energy policies regarding the composition of the new entrants in RETs as well as their
motivations to invest. Both studies imply the potential that better understanding of
the investors behaviour has for the design of better policy interventions and eventually
for speeding up the diffusion of RETs.

As a continuation of the line of the two studies conducted by Dinica (2006) and
Bergek et al.(2013), we take an actor perspective on the topic of diffusion of RETs.
Thus, the focus of this study remains on the demand-side of actors (i.e investors,
also referred to as adopters) involved in the diffusion of the RETs. To understand
the process of diffusion from that perspective we resort to Rogers (2003). According
to the author the notion of diffusion is tightly connected to the notion of adoption.
Frambach and Schillewaert (2002, p.163) summarise the view of Rogers (2003) as
follows: “Adoption refers to the decision of any individual or organisation to make use
of an innovation, whereas diffusion refers to the accumulated level of adopters of an
innovation in a market”. From that angle, the single adoption process stands at the
base of the pyramid of the massive spread of a technological innovation. Understanding
the dynamics of the single adoption process and its different phases, therefore, prepares
the ground for comprehending and being able to influence diffusion.

To facilitate the process, Rogers (2003) suggests that the figure of the “change
agent” is introduced. The role that it represent is that of a linker or a middleman that
can facilitate the exchange between the two sides - the resource system i.e. providers of
technology and the client system i.e. adopters. The author goes even further to define
an ideal change agent’s roles and relate the ineffectiveness of diffusion interventions to
the roles of change agent which are not always ideal. Currently, names and definitions
of those in-between organisations abound in the literature. One popular term is that
of innovation intermediary defined as “an organisation or body that acts as an agent or
broker in any aspect of the innovation process between two or more parties” (Howells,
2006, p.720).

Existing literature has explored the role of intermediaries and proves their support
to the adopter during the process of technology adoption (Hargadon and Sutton, 1997;
Bessant and Rush, 1995), including in the context of RETs (Mignon, 2014). However,
the studies do not cover all of the phases of the adoption process i.e. initiation or
pre-adoption, adoption, implementation. Instead, research is concentrated on one
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1.2. Empirical scope and method

particular phase of the adoption process - the acquisition or implementation i.e. the
final phase. As a result, little is known about who and how provides assistance to
the adopters of RETs at the initiation of the adoption process in order to enable the
transition to the new technology.

In addition, private intermediaries are market-oriented and have clear business in-
terests which might compromise the delivery of independent and unbiased services.
Bessant and Rush (1995) go even further by remarking the existence of the risk with
private consultants of “poor quality service and even of fraud or other dishonest prac-
tices” if left without monitoring. Publicly funded and non-profit intermediaries, on the
other hand, presumably create the conditions for neutral support with no commercial
end in mind. Impartiality as a key circumstance for the distinctive intermediary role of
public or non-profit organisations is implied by different scholars (Howells, 2006; Winch
and Courtney, 2007; Johnson, 2008; Mignon, 2014). Winch and Courtney (2007, p.
752) highlights that the non-commercial legal status of intermediaries “is vital for the
effective execution of their mission”. Johnson’s (2008) emphasises that intermediary
organisations must provide unique value that the other actors cannot. This value is
best illustrated through the role of independent outside organisation whose authority
and endorsement of the new technology can be perceived by the others as objective
(Johnson, 2008).

Contrary to private consultants, however, we have not identified studies of public
intermediaries in the context of the single adoption process. The currently recognised
role of public intermediaries is predominantly that of actors on a system level. They
are portrayed in the literature as “systemic intermediaries” (Van Lente et al., 2003);
coordinating superstructures (Lynn et al., 1996); validators of new ideas and network
facilitators (Winch and Courtney, 2007) and orchestrators of networks (Batterink et
al.,2010). Therefore, we see a lack of knowledge on whether and how public entities
provide assistance straight to the adopters along the adoption process which shapes
the second research gap.

Due to the second identified gap and the distinctive feature of public intermediaries
from private ones, we see a reason to research public support for the adopters through-
out the entire adoption process and not limit the study to the phases where support
by private intermediaries is absent (see figure 1). As a result we have formulated the
following research question for the current thesis:

How do public intermediaries support adopters of RETs and during
which phases of the single adoption process?

1.2 Empirical scope and method

To the best of our knowledge, this is a first-time empirical study on the role of pub-
lic intermediaries in RETs in Sweden. The study presented in this thesis focuses
exclusively on the public and/or non-profit intermediaries whose activities target in-
crease of renewable energy production within the county of Östergotland. Our sample
selection encompasses six intermediaries with different legal status: The Federation
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1. Introduction

Figure 1: Theoretical contribution of the thesis : The role of public intermediaries
from an actor perspective.

of Swedish Farmers - “LRF”, The County Council - “Länsstyrelsen”; The Regional
Council - “East Sweden”; The Regional Energy Agency Östergötland- “Energikon-
toret”; Linköping Municipality - “Linköping Kommun”; Bixia Prowin AB.

To answer our research question, we have used qualitative method and particularly
grounded theory methodology. This includes sampling, data collection, data coding
and analysis of public intermediaries that support RETs in Östergötland. Data was
collected in face-to-face long interviews and quality analysis software was used for the
coding. The output of this methodology is the elaboration of a theory that identifies
and explains the roles of public intermediaries as supporters of the single adoption
process.

1.3 Purpose of the thesis

The purpose of this thesis is to research whether and how public intermediaries facil-
itate diffusion of RETs by supporting directly the adopters. Our concrete aim is to
reveal the assortment of roles that public intermediaries embody mapped along the
innovation adoption process (Rogers, 2003). With this, we intend to contribute to the
recognition of the public intermediaries supportive role for the adopters of RETs in
practice and the rethinking of the existing policies to speed up diffusion. At the same
time we also aim to stimulate further academic discussion on diffusion of innovations
from an actor perspective.
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1.4. Thesis structure

1.4 Thesis structure

The research unfolds in the following chapters:

Figure 2: Thesis structure.
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chapter 2

THEORETICAL BACKGROUND

In the following chapter the theoretical background of the thesis is framed. Here, we
develop theoretical definitions and explanations necessary to answer our research ques-
tion. Two main streams of literature (see figure 3) are reviewed to understand the role
of public intermediaries for the diffusion of innovation. First, we explore diffusion of
innovation at the system level where we explain different innovation systems and their
key components. Second, we examine diffusion of innovation at the adopter level and
present in details the innovation adoption process. Third, the role of intermediaries
in the diffusion of innovation as found in the academic literature is provided. Lastly,
a conceptual framework is proposed to illustrate our research question.

Figure 3: Theoretical background of the thesis.

2.1 Diffusion of innovation - innovation systems

perspective

The so called system perspective is the dominating paradigm that explains how tech-
nological innovation diffusion takes place, therefore contains the background of our
thesis. The systemic view on innovation and diffusion of existing technologies can be
traced back to the studies of Freeman (1987). An innovation system is defined by Free-
man (1987, p.1) as “a network of institutions, public or private, whose activities and
interactions initiate, import, modify and diffuse new technologies”.The scope of such
innovation system is on a national level and logically is referred to as national system
of innovation (NIS) (Lundvall, 1992; Nelson, 1993). Given the broad character of such
a system, many authors who study NIS put the focus on their structure (Hekkert and
Negro, 2009). In addition to the national scope, other criteria to draw the boundaries
of an innovation system have been used such as regional level of innovation systems
described by Cooke et al. (1997); sectoral as found in Malerba (2004).

For the study of a concrete technological change, such as the one represented by the
energy transition from fossil-based to renewable energy, more restricted boundaries of
the notion of innovation system are normally set. Insights regarding the building-up

9



2. Theoretical Background

and functioning of the system around a particular technology are more valuable in
this case. Therefore, the so called technological innovation system (TIS) approach is
most frequently used for the purpose of studies on RETs (Hekkert and Negro, 2009;
Jacobsson and Bergek, 2011). As initial point of the TIS approach most researchers
take the definition by Carlsson and Stankiewicz (1991) which frames the TIS in the
following expression:

“network of agents interacting in a specific technology area under a particular
institutional infrastructure for the purpose of generating, diffusing and utilising tech-
nology.(p.111)”

A key aspect of the systemic approach on innovation are the variety of functions
that need to be executed. The so called functions of the innovation systems stand
for the fundamental processes that need to happen in the system in order to generate
and diffuse new technology i.e. entrepreneurial activities; knowledge development;
knowledge diffusion; guidance of the search; market formation; resource mobilisation;
creation of legitimacy/counteract resistance to change (Jacobsson and Johnson, 2000;
Bergek et al., 2008; Jacobsson, 2008; Hekkert et al., 2007; Hekkert and Negro, 2009).
The functions can be seen as bridging the gap between structure and performance
(Jacobsson, 2008; Jacobsson and Bergek, 2011). In the systemic view, it is through
the constellation of functions that one can understand and influence the performance
of the system (Bergek et al. 2008).

The performance of a technological system involves both diffusion and utilisation
and is not limited to the creation of new technology. Jacobsson and Johnson (2000),
seen as the first paper that puts the issue of energy system transformation in an
innovation system perspective, summarises the important elements of the systemic
approach as follows:

• the actors and their competences i.e. “actors who are technically, financially
and/or politically so powerful so that they can initiate or strongly contribute to
the development and diffusion of new technology (Jacobsson and Johnson, 2000,
p.630)”

• the networks which represent the nodes and relations between the actors. The
network influences the perception of what is possible and desirable which on its
turn guides or constrains the concrete investment choices

• the institutions which can be “hard” ones i.e. legislation, market, educational
system or “softer” ones such as culture.

In a continuation, we focus particularly on the first of the three elements - the
actors. Jacobsson and Johnson (2000) envision that the most important role among
the actors is that of the “prime movers” who promote the new technology in four
main ways : a) raise awareness b) undertake investments c) provide legitimacy and
d) diffuse the new technologies. Applying this setting to the situation in Sweden’s
renewable energy sector, however, the authors express their concerns regarding the
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2.2. Diffusion of innovation - actor perspective

Figure 4: Innovation-adoption process (Rogers, 2003, p.170).

competences that existing actors have to become a “prime mover”. The concerns
are provoked by the power of the existing energy suppliers and the lock-in behaviour
that they might have. For that reason, Jacobsson and Johnson (2000) conclude that
the individual firms are not able to take the role of the “prime movers”. Therefore,
policy agents should identify ways to encourage the establishment of such local actors
(Jacobsson and Johnson, 2000). Who and how can “encourage” those actors during
the transition to the new technology is a question that arises here.

2.2 Diffusion of innovation - actor perspective

Understanding of innovation diffusion at the system level and its functions, ignores
the characteristics of the phenomenon from an actor perspective. The system view
provides little insight into the actual process that takes places at the adopter level
and through which the investor or entrepreneur i.e. the adopter becomes aware of the
innovation, engages with it until finally adopts and implements the new technology.
In the introduction we began by showing the interconnection between diffusion and
the innovation-adoption process. Here, we explore in further details the phases of
the latter to grasp its implications for the two types of actors involved: adopters and
innovation intermediaries.

To understand the potential role of public intermediaries in each step of the inno-
vation adoption process, it is important to recognise correctly what sets off the process
and what is the meaning of each stage in this process. Different studies imply differ-
ent stages or phases. Bessant and Rush (1995) assume that the process of technology
transfer is initiated with the recognition of opportunity or need, followed by search,
comparison, selection, acquisition, implementation and long-term use. Frambach and
Schillewaert (2002, p.164) describe the adoption process as “a sequence of stages a
potential adopter of an innovation passes through before acceptance of a new prod-
uct, service or idea”. These stages can be grouped into three more general phases
of pre-adoption, adoption decision and post-adoption, often referred to as initiation,
adoption and implementation (Rogers, 2003; Pierce and Delbecq, 1977; Zmud, 1982).

Similarly, Rogers (2003, p. 168) has defined the innovation-decision process, which
is another term used to describe innovation adoption process, as “the process through
which an individual or other decision-making unit passes from first knowledge of an
innovation, to forming an attitude toward the innovation, to a decision to adopt or
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2. Theoretical Background

Figure 5: Simplified innovation-adoption process.

reject, to implementation of the new idea, and to confirmation of this decision”. (see
figure 4). New entrants search their way through the innovation-decision process and
they look for information that can help them to decrease the uncertainty about the
innovation (Rogers, 2003).

To simplify, in our study we consider the innovation adoption process as consisted of
three main phases: pre-adoption phase that includes knowledge and persuasion stages;
decision phase; implementation phase (see figure 5). Furthermore, we represent the
process as a linear although in practice there might be reiterations, especially from
persuasion to decision phase.

Pre-adoption phase

This phase includes two stages - knowledge and persuasion. Rogers’ (2003) model
presents as a first step a stage labeled “knowledge stage”. This raises two questions
- what is knowledge and is the adopter a passive or an active participant at this
stage. First, knowledge occurs when “an individual or other decision-making unit is
exposed to the innovation’s existence and gains some understanding on how it func-
tions” (Rogers, 2003, p.169). Second, Rogers (2003) presents the two opposite views
on the role of the adopter in this first stage. On one hand, there are those who claim
that awareness and knowledge could only be brought forward by an active channel to
a relatively passive recipient - a perspective that emphasises the role of the interme-
diaries to deliver knowledge to its target groups. On the other hand, exists the view
that only with the conscious search by the adopters the knowledge of the innovative
technology can reach them. In both cases there are actors (adopters and intermedi-
aries) involved and understanding their roles and relations is essential to facilitate the
process.

The second step in the innovation adoption process is labeled “Persuasion stage”.
Persuasion occurs when “an individual or other decision-making unit forms a favourable
or unfavourable attitude towards the innovation” (Rogers, 2003, p.169). In this stage,
the individual seeks information or innovation evaluation that can reduce the uncer-
tainty about the innovation (Rogers, 2003). The presence of actors such as interme-
diaries is relevant in this step because the individuals want to know more about the
innovation’s advantages and disadvantages in their situation. To fulfill that, there is a
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2.3. The nature of intermediaries and their role for diffusion of innovation

need of actors who have experience with the new technology or can serve as a channel
towards other actors that have it. Rogers (2003) gives the the example of a change
agent that seeks to persuade a client to adopt an innovation.

Decision phase

The main outcome of the persuasion stage is the decision. The decision occurs when
“an individual or other decision-making unit engages in activities that lead to a choice
to adopt or reject an innovation” (Rogers, 2003, p.177). In this stage, Rogers(2003)
emphasises the importance of the trial of the new idea. However for some individuals
and for some innovations, the trial of the new idea by a peer can replace at least partly
the individual’s trial of an innovation. The author highlights once more the role of the
change agent who is able to accelerate the innovation decision process for individuals
by “sponsoring demonstrations of a new idea” (Rogers, 2003, p.177). The decision
phase is included in the illustration of the adoption process that we use for coherence
- to understand the meaning of the whole process. In practice, however, we do not
use the decision phase separately in our analysis of the role of public intermediaries
because we have discovered that in our actual cases this phase can not be clearly
distinguished from the pre-adoption phase and particularly - the persuasion stage.

Implementation phase

The implementation phase is the last stage in the innovation adoption process. Imple-
mentation occurs when “an individual or other decision-making unit puts an innovation
to use”. (Rogers, 2003, p.179). Compared to the innovation decision process defined
by Rogers (2003) as seen in figure 4, we consider just one stage - the implementation
and exclude the stage of confirmation from our study. The reason again is a matter
of practicality - it is difficult in the reality and particularly in the case of our study to
separate the notion of implementation from the confirmation of the implementation.
Before the stage of implementation, all the stages in the innovation adoption process
involve just “mental exercise of thinking and deciding” (Roger, 2003, p.179). However,
the stage of implementation involves actions to put into practice the new idea. In this
stage, the adopter seeks to know how to use the innovation, what are the problems
that he/she can encounter and how to resolve them. Here again the role of actors such
as change agents or in our terms - innovation intermediaries - is important to provide
technical assistance to the adopter when he/she begins to use the innovation (Rogers,
2003). Therefore, understanding the role of these actors becomes essential in order to
facilitate the diffusion of innovation process.

2.3 The nature of intermediaries and their role

for diffusion of innovation

Howells (2006) argues that “the first real interest in intermediaries in relation to inno-
vation was in the field of diffusion and technology” (p.716). This was realised early on
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2. Theoretical Background

with the already mentioned notion of the “change agents” (Hägerstrand, 1952; Rogers,
2003) who had a powerful influence on the speed of diffusion and uptake of new prod-
ucts and services by household and firm adopters (Howells, 2006). Many scholars have
given different names to intermediaries (see table 1), such as third parties (Mantel and
Rosegger, 1987), knowledge brokers (Hargadon and Sutton, 1997), bridge builders or
bridging organisations (Bessant and Rush, 1995; Sapsed et al. 2007), boundary organ-
isations (Cash, 2001); knowledge and technology transfer organisations (Landry et al.,
2013); gatekeepers (Allen, 1977; Tushman and Katz, 1980; Rogers, 2003).

A popular interpretation of intermediary is given by Howells (2006, p.720) as “an
organisation or body that acts as an agent or broker in any aspect of the innovation
process between two or more parties”. Thus, intermediaries in his view are defined
first as organisations and second, by what they do or the functions they may per-
form rather than by certain fixed characteristics or identity. Those functions would
include activities such as a) foresight and diagnostics; b) scanning, gathering and
communicating information; c) knowledge combination and recombination d) linking
together actors and brokering relationships e) testing, validation, accreditation, reg-
ulation, evaluation of outcomes f) commercialisation (Howells, 2006). Covering these
functions typically involves transformation of knowledge, bridging cultural and cogni-
tive differences as well as providing implementation for the innovation and intellectual
protection (Klerkx and Leeuwis, 2009).

Carlsson and Stankiewicz(1995) in their study on the technological systems in
Sweden, state that one important feature, “perhaps even unique” (p.14.) in Sweden,
that explains to some extent the country’s high degree of development of the particular
technology they study is the existence of “bridging institutions”. Those institutions,
the authors continue, help both users and suppliers “to identify new technologies, to
form a consensus view as to their importance and likely impact, and to reduce the risks
associated with implementation of new technology, thereby substantially speeding up
the diffusion process”.(p.15.). The bridging institutions are seen as a key contributor
for improving the absorptive capacity of the technological system.

However, organisations identified as providing intermediary roles can have in fact
multiple roles including contract research and technical services (Howells, 2006). Inter-
mediation may be only one amongst number of other roles that an organisation might
undertake in the system and it might not be even seen as a primary role (Howells,
2006). On the contrary, Winch and Courtney (2007) argue for a “distinctive type of
actor” (p.747) - an organisation which links the other actors in the network and which
is exclusively set-up to perform the role of a broker rather than brokerage being a
by-product of its main activity. Moreover, this organisation is a member of a network
of actors in a particular industrial sector and is “neither focused on the generation nor
the implementation of innovations, but on enabling other organisations to innovate”
(p.751).
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Authors Perspective
Intermediary

type
Role of intermediary

Stage of
diffusion

Bessant and
Rush (1995)

Innovation
implemen-

tation

Private
consultants

Bridging the gap between technological
opportunities and users’ needs

Implementation
phase

Carlsson
and

Stankiewicz
(1995)

Systems of
Innovation

Private
consultants

Adapt the standardized solutions available on
the market to the need of the users

Innovation
process

Lynn et al.
(1996)

Systems of
Innovation

Public
organisations

Coordination and efficient flow of information;
Innovation facilitator

Innovation
process

Hargadon
and Sutton

(1997)

Innovation
adoption

Private
consultants,
the case of

IDEO

Facilitating ideas and experience sharing across
organisations, contexts and industry sectors

Implementation
phase

Van Lente
et al.
(2003)

Systems of
Innovation

Publicly
funded
mainly

Responsible on a network/system level. They
have a key role in a process of transition to new
technology. Their functions: 1. Articulation of

options and demand (search for possible
applications and awareness of possible futures)
2. Alignment of actors (building networks and
facilitation of interfaces) 3. Support of learning

processes

N/A

Howells
(2006)

Intermediation
process /

Innovation
process

Primarily
private,

non-profit or
charity

organisations

Innovation intermediation functions are: 1.
Foresight and diagnostics. 2. Scanning and

information processing. 3. Knowledge
processing and combination/recombination. 4.

Gatekeeping and brokering. 5. Testing and
validation. 6. Accreditation. 7. Validation and

regulation. 8. Protecting the results. 9.
Commercialisation. 10. Evaluation of outcomes.

Innovation
process

Winch and
Courtney

(2007)

Innovation
systems and

Networks

All brokers in
the study are

pub-
lic/private

partnerships.

Innovation brokers - They are an actor that
links other actors in the network. They provide
independent validation of new ideas reducing the

uncertainty thereby facilitating diffusion.
Brokers have two modes - broadcast mode where
the focus is on the promotion of innovations to
potential adopters and the consultancy mode
focused on problem solving.–the creation of

awareness and articulation of demand

N/A

Sapsed et
al. (2007)

Innovation
process

Bridging
organisations

Building interfaces and developing knowledge
Innovation

process

Stewart and
Hyysalo
(2008)

Innovation
process

Bridge the
user-

developer
innovation
domains

Brokering, facilitating and configuring– facilitate
user innovation, and the linking of user
innovation into supply side activities

Development
and

appropriation of
innovation

Klerkx and
Leewuis
(2009)

Innovation
systems

Innovation
brokers in

Dutch
agriculture

Focus on systemic intermediaries. N/A

Mignon
(2014)

Innovation
adoption

and imple-
mentation

Private
consultants

specialised in
the

development
of wind
power

projects.

Knowledge expert. Mediators. Market
integrators. Implementation substitutes.

Implementation
stage

Batterink et
al. (2010)

Systems of
Innovation

Innovation
brokers

Orchestrate the collaboration, bridging and
activating the participants in the ecosystem

N/A

Mantel and
Rosegger,

1987

Innovation
adoption

Third parties

Support in decision-making of whether to adopt
or not; as a specification writer or standard

setter; and, as an evaluator of the technology
once it was in the market.

Diffusion
process-

Adoption
decision

Table 1: Overview of previous studies on intermediaries
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Authors Perspective
Intermediary

type
Role of intermediary

Stage of
diffusion

Cash (2001)
Innovation

systems

Non-
governmental,
governmen-

tal, academic
and

non-academic
organisations.

More effective information flows - creation and
transfer of usable knowledge - it facilitates the

coordination of science and decision making
across boundaries of scale or levels of

organisation - facilitates the transfer of relevant
and usable knowledge between science and

policy

N/A

Landry et
al.(2013)

Innovation
process

Publicly
supported

organisations

Knowledge and technology transfer
organisations- connecting suppliers and users of

knowledge that support the endogenous
potential of innovation in firms– improve their
business models and increase value to client

firms by increasing the degree of customisation
of solutions offered to clients

Innovation
process

Tushman
and Katz

(1980)

Innovation
process

Boundary
spanning

individuals-
Gatekeepers

Transfer of information in R&D- facilitate the
external communication between project groups

Innovation
process

Johnson
(2008)

Innovation
process

non-profit
organisation/

academia,
government
and industry

Roles: Mediator/arbitror; Sponsor;
Legitimator;Technology broker; Management

provider

Commercialisation
of innovation

Rogers
(2003)

Innovation
adoption

Gatekeepers-
change agent

Linker providing communication between a
resource system that has expertise and a client

system

Innovation
Adoption pro-
cess/diffusion

process

Table 2: Overview of previous studies on intermediaries (continued)

Types of intermediaries

As seen from the multiple definitions, the notion of intermediary has many aspects
which makes it difficult to propose a clear-cut typology. Still, in the following para-
graph we would like to offer possible criterias for grouping among the intermediaries.
Those groups might highlight rather the heterogeneity of the notion of intermediary
than the possibility of clear divisions between the different types. However, we consider
that identifying certain lines of distinction facilitates comprehending the intermediary’s
role and its complexity. Moreover, it helps to locate the particular type of intermedi-
aries that we focus on in this paper i.e. public and/or non-profit organisations focused
on diffusion of technology supporting the adopter rather than the system. Based on
the literature on intermediaries, hereby, we have compiled the following classification.

First, intermediaries can be grouped into those facilitating innovation management
vs diffusion and technology transfer intermediaries (Howells, 2006). This line of divi-
sion is based on the functions of the innovation system that the intermediaries cover.
Second, we make the distinction of systemic vs one-to-one intermediaries (van Lente
et al., 2003). This line of division is based on the level of impact that intermediaries
have. Systemic intermediaries function at a network level, they operate in the public,
public-private but not exclusively in the private domain, focus on support at a strate-
gic level and are important in long-term and complex changes (van Lente et al., 2003).
They are distinguished from those who primarily focus on bilateral relations which on
its turn can be divided into “hard” intermediaries involved in transfer of technology
knowledge and “soft” ones providing management and organisational services (van
Lente et al., 2003).

Finally, public vs private intermediaries - the line of distinction here could be ei-
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2.3. The nature of intermediaries and their role for diffusion of innovation

ther the source of funding or the legal form in terms of profit-seeking vs. lack of it i.e.
non-profit associations. Winch and Courtney (2007) consider both aspects (financing
and profit seeking) affecting the role of the intermediaries; Klerkx and Leewuis (2009)
bring the attention to the importance of the role of public intermediaries and the need
to establish what the role of the public includes and what the role of the private sector
does in the innovation brokerage. Finally, Mignon (2014) and Howells(2006) empha-
sise the neutrality which public intermediaries are perceived to have and therefore
contributing in a different way than the private intermediaries with clear commercial
interests as Bessant and Rush (1995) point out.

Role of public intermediaries

The studies included in this sub-section are focused on public entities and non-profit
foundations to draw conclusions on the role of intermediaries. Research portrays the
role of public intermediaries as superstructural coordinating mechanisms whose po-
tential is to compensate the weaknesses in the technological system through bridging
between its different actors and structures. Besides, most of the researchers concen-
trate on innovation process (Batterink et al., 2010; Winch and Courtney, 2007; Klerkx
and Leeuwis, 2009) therefore the question of diffusion is not always directly addressed.

For example, Batterink et al. (2010) demonstrate how innovation brokers success-
fully orchestrate innovation networks of small and medium sized enterprises (SMEs) in
the agri-food sector. The study shows that innovation brokers “may have great added
value for innovation networks” when they take part of the three network orchestration
processes: innovation initiation, network composition and innovation process manage-
ment (Batterink et al., 2010, p.69). For instance, innovation brokers are able to assist
SMEs that are inexperienced with inter-organisational processes in order to profit
from capabilities and knowledge of other organisations. They can also provide SMEs
with large capital funding by facilitating the strict administrative procedures that are
imposed by large subsidy providers. In addition, innovation brokers are independent
validators of new ideas and thus facilitators of innovation diffusion by decreasing the
risks of innovation for adopters (Winch and Courtney,2007).

In the same direction, Klerkx and Leeuwis (2009) highlight the relevance of innova-
tion brokers as systemic intermediaries who have brokerage as their main task (Winch
and Courtney, 2007). By this, intermediaries can ensure an effective cooperation be-
tween different types of actors which constitutes a key for successful innovation in
the Dutch agricultural sector (Klerkx and Leeuwis, 2009). The authors underline the
contribution of innovation brokers to systemic interaction and their role as innovation
catalyst and facilitator due to their neutrality.

The notion of systemic intermediaries studied by Klerkx and Leeuwis (2009) is the
focus of Van Lente et al. (2003) as well. The study demonstrates that this type of
intermediaries are relevant in long term and in the case of complex changes, such as
“transitions to sustainable development” (p.1) which require the coordination of many
actors, for instance policy makers, industries and intermediary organisations. Similar
coordination of activities, functions, roles, and contributions is performed according
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to Lynn et al.(1996, p. 94) through “organisations or relationships that seem to have
more of the characteristics of a complex field of many actors rather than the bilateral
relationship”. The authors describe these superstructure organisations as innovation
facilitators who enable the efficient flow of information.

Lastly, Johnson (2008) studies the role of public-private intermediaries in the face
of the so called “triple helix” i.e. a collaboration between industry, government and
academia. In a study dedicated to the commercialisation of technology the author
outlines the following roles: mediator - ensures mechanisms to ameliorate conflicts;
sponsor - provides and distributes fundings to ease the cost of innovation development;
legitimator - legitimises smaller technology players, gives better transparency of the
technology’s value; technology broker - provides mechanisms to transfer knowledge
across the technology network; resource/management provider - assists in managing
the collaboration between the players.

To sum up, in the above exposed literature review, public intermediaries are pre-
dominantly considered as systemic actors that have a role to facilitate innovation and
its diffusion at the system level. Existing research has not investigated what public
intermediaries can do through support activities designed for and aimed directly at
the adopters. The only immediate support for the adopters is performed by private
intermediaries according to the current research as we will see in the following section.

Role of private intermediaries

The current section reviews the literature that highlights the contribution of inter-
mediaries directly to the adopter. As emphasised in the introduction, research on
intermediaries at the adopter level is concerned primarily with the implementation
phase of the adoption process or acquisition phase as identified by Hargadon and
Sutton (1997). During it, intermediaries help transfer technologies together with the
specific knowledge about them between the different parties which can be within the
same industry or cross-industries (Bessant and Rush, 1995; Carlsson and Stankiewicz,
1995; Hargadon and Sutton, 1997; Mignon, 2014). It is important to point out that
the studies here are based on the experience with private organisations such as consult-
ing firms or project developers, not public intermediaries. Nevertheless, such research
provides us with knowledge on the needs of the adopter and outlines ways in which
intermediaries can facilitate the process.

Some authors argue that adopters are not homogeneous and intermediaries’ role
may vary based on the adopters needs and characteristics (Bessant and Rush, 1995;
Mignon, 2014). Bessant and Rush (1995) reflect on the role of trained consultants
who offer the service of bridging the gap between technological opportunities and
users’ needs.They define the four main roles that consultants play depending on the
variety in the levels of knowledge and experience of the users. In the following clas-
sification we have complemented the list by Bessant and Rush (1995) with that of
other researchers : a) direct transfer of specialised knowledge which corresponds to
the role of knowledge providers as identified by Mignon (2014) b) experience sharing
or cross-pollinating between firms based on their experience and ideas from different
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clients and contexts. Similar role of the consultants is described by Carlsson and
Stankiewicz (1995) who observes that various “intermediary firms”, i.e. consulting
companies, specialised in adapting the standardised solutions available on the market
to the needs of the individual users can accumulate much knowledge based on their
experience with variety of customers. The value of private consultants as knowledge
repository for facilitating ideas and experience sharing across organisations, contexts,
even across industry sectors is also highlighted by Hargadon and Sutton (1997); c)
“marriage broker” or the role of a channel for other service specialists that the user
might need. In this case, the degree of independence of the consulting companies in its
recommendations must be taken into account (Bessant and Rush, 1995); d) diagnostic
role which refers to helping users articulate their specific needs but also suggesting
means through which the identified problems can be solved.

In addition to these four roles, Mignon (2014) contributes with two more roles of the
private intermediaries : e) market integrators - a role that includes supporting adopters
in the adaptation of market solution to their needs (Heide et al., 2011;Smedlund, 2006)
and f) trust builders which includes assisting the commitment of adopters to adopt
and implement the innovation (Vonortas, 2002).

2.4 Theoretical framework

In the current section we elaborate a conceptual framework that allows us to investigate
the role of public intermediaries for the diffusion of RETs supporting the adopters. The
framework pulls together the two main lines of theoretical research reviewed earlier
- diffusion by focusing on the adoption process (Rogers, 2003) and the stream of
literature dedicated to innovation intermediaries.

To investigate how public intermediaries facilitate the adoption process in a direct
interaction with the demand-side actors (those who seek to invest) we have adapted
the innovation-adoption process as described by Rogers (2003) into three main phases
(see figure 5). During this study we explore the roles of public intermediaries at each
stage. As mentioned in section 2.2, the decision phase is not explicitly illustrated in
the following graph due to practical challenge to be distinguished, especially from the
persuasion stage. Thus, influencing the adoption decision belongs to the pre-adoption
phase and assisting in the realisation of the RET project, once the decision is taken,
is associated with the implementation phase here.

The resulting framework (see figure 6) prepares the ground for understanding how
(roles) intermediaries facilitate the process of diffusion of RETs and when (phases).
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Figure 6: Theoretical framework.
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chapter 3

METHODOLOGY

In this chapter, the research approach is described first. Then, different stages of the
research process and the concrete research setting are brought to the attention. The
methodological choices that have been made to select the sample, to collect and analyse
the data are developed.

3.1 Research approach

We chose to use qualitative methods in this research for numerous reasons. First, little
research is available about this topic and no clear knowledge exists regarding the kind
of support public intermediaries provide to adopters. Thus, no predefined categories
(role of the public intermediaries) existed, rather we expected them to emerge during
the research process. Categories in the qualitative research are object of research
rather than means of research (McCracken, 1988). Qualitative studies aim to gain
access to cultural categories and assumptions, leaving to the quantitative studies the
task to test how many hold those categories (McCracken, 1988). Therefore, qualitative
research was more suitable than quantitative allowing us to isolate and define currently
unknown categories (roles of the intermediaries).

Second, the qualitative methods allow people in the intermediaries to describe their
process of supporting the adopters of RETs from their viewpoint, instead of obliging
them to follow a predefined process (Patton, 1990). As mentioned by Patton (1985,
p.1), qualitative research “is an effort to understand situations in their uniqueness
as part of a particular context and the interactions there. This understanding is an
end in itself”. McCracken (1988) highlights the “complexity-capturing ability of the
quality research” which provides “less precise vision of a much broader strip” (p.16).
Finally, the topic of the research involves some aspects such as support needs, roles and
activities that are better explained using meanings than numbers. Thus, qualitative
research is most appropriate for our topic (Patton, 1990).

3.2 Research process

The first step of our research was conducting an extensive literature review using
research articles and books that are linked to our topic. The outcome of this step
was the initiation of our research and the formulation of our research question. The
literature review has revealed a deficiency of previous theory and limited research
investigating how public intermediaries support adopters of RETs. Therefore, this
study uses grounded theory-building (Strauss and Corbin, 1998). This method allows
“the discovery of theory from data” (Glaser and Strauss, 1967, p. XX). This means
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that the research uses an inductive reasoning to derive theory from initial observations
and that the emergent theory is “grounded” in the phenomenon it represents. This
theory “is discovered, developed and provisionally verified through systematic data
collection and analysis of data pertaining to that phenomenon”. Therefore, there is
a reciprocal relationship between data collection, analysis and theory (Strauss and
Corbin, 1990, p. 23).

The process of our research follows the process of grounded theory approach de-
scribed as follow:

• Selecting a sample of public intermediaries that we will interview through semi-
structured interviews. This sample was flexible to change during our process of
data collection.

• Collecting data from public intermediaries supporting RETs in Östergötland.

• Coding and analysis of the data. The analysis leads to the elaboration of concepts

These three steps follow a “circular process [which] continues until the research
reaches the point of saturation; that is, the point in the research when all the concepts
are well defined and explained” (Corbin and Strauss, 2008, p.145). Our last step in this
is the elaboration of theory. This theory shows the understanding of the role of public
intermediaries in supporting new investors and therefore in the diffusion of RETs (see
figure 7). The steps of our research process will be further detailed in the following
sections to further understand the contribution of each step to the achievement of our
findings.

3.3 Research setting

In order to explore how public intermediaries support adopters of RETs, we chose a
research design based on multiple case study where replicable findings can be ensured
(Yin, 2009). However, to build our theory we will not use case study method but
grounded theory methodology as we have explained in the previous section. Our aim
is to use the contextual case of Östergötland which is a Swedish county and six different
cases of public intermediaries. These distinct cases will be studied in the same manner
in order to gain deep insight in the roles of public intermediaries to support adopters
of RETs. In the following, we explain what we mean by public intermediaries and
define them in the context of this research. The reasoning beyond the choice of our
contextual case is also presented.

The chosen public intermediaries are organisations which execute activities related
in one form or another to RETs and which are able to provide direct support to
adopters of RETs. Although the primary role of the organisations in our study is that
of an intermediary, only two of the six organisations are completely dedicated to renew-
able energy - Energikontoret and Bixia Prowin AB. The rest are involved in this sector
to a different extent depending mainly on how much renewable energy is interrelated
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3.3. Research setting

Figure 7: Grounded theory approach process based on Bryman and Bell (2011).

with their primary goals within local, regional and rural development. However, the
fact that the intermediary is devoted totally or partially to renewable energy is not a
criteria to determine how much support this intermediary could provide the adopters of
RETs. The selected intermediaries are also distinguished by their sources of financial
resources. They include publicly funded organisations (i.e. Länsstyrelsen, Linköping
kommun), privately financed non-profit organisations (i.e. LRF), and publicly funded
company (i.e. Bixia Prowin AB). However, to simplify we name all of them as “public
intermediaries” for practical reasons. Our interest is mainly in the non-commercial
nature of these organisations. It is out of the scope of the current thesis to look for
a distinction between them as intermediaries on the basis of the different legal forms
i.e. foundation, organisations, company. Therefore and for practical reasons, we will
refer further on to the intermediaries in this study with the general notion of “public
intermediaries”.

The six cases selected are based in the region of Östergötland. The logic behind
the choice of the region is that where much RE is produced and the number of RETs
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projects is high enough, there is a higher chance that interaction between public inter-
mediaries and adopters of RETs can be observed. The following three reasons show
why Östergötland is appropriate to use as our contextual case. First, in Östergötland
there are many establishments engaged in processing of biofuels. This include the pro-
duction of renewable fuels such as biogas, ethanol and FAME, but also the processing
of wood fuel pellets. Östergötland is also well known for its production of biogas and
for the existing resources that can be used to produce biofuels for instance, straw,
forest residues, brushwood, manure and waste. Second, Östergötland has an energy
potential with 15 areas designated as being of national interest for wind power in
the county. There are areas that are particularly suitable for wind power production
(Länsstyrelsen, 2012). Third, Östergötland is relatively densely populated and houses
a big number of spaces characterised by a high environmental values. Therefore, the
county can be considered a favorable place for the diffusion of RETs (Bergek, 2010)
and as such an appropriate arena where public intermediaries and adopters could meet.

3.4 Sample selection

To explain how the sample was selected we offer concrete examples of the public
intermediaries and use their real names because we were not restricted by the con-
fidentiality agreement and the anonymity in which the interviewer and interviewee
agree on who may access the transcribed information, and what purposes it can be
used for. This freedom was allowed in Sweden by the law that grant citizens access to
public information (Dahllöf, 2012).

We have conducted a research using documentation based on publicly available
sources, such as web sites, reports and articles to identify the relevant public inter-
mediaries supporting renewable energy production. The sample selected consisted
out of six main public intermediaries that support adopters of RETs in the region
Östergötland. There are other public organisations that are working with renewable
energy, but the six that we have selected are, according to the research that we have
done, the most known for their support of renewable energy production and their
choice was based on their higher level of involvement in renewable energy. The choice
of only six intermediaries was made because of the constraint of time. As mentioned
by Corbin and Strauss (2008), since researcher must collect data during a restricted
time period, he had to be practical.

Of course, the researchers begin their study with a sample group then they continue
to sample from that group (Corbin and Strauss, 2008). Thus, the sample we selected
was not definitive but flexible to change during our process of data collection. We
were open to add or remove organisations to the sample if we see in the process of
interviewing that no new answers are coming from the respondents meaning we have
reached the saturation point. In such way, the size of the selected sample would
be adapted to the amount of data collected and could be changed according to the
analysis. This type of sampling is similar to the concept of theoretical sampling which
allows, according to Corbin and Strauss (2008, p. 145) “the flexibility to go where
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analysis indicates would be the most fruitful place to collect more data that will answer
the questions that arise during analysis”.

A description and the reasoning beyond the choice of each public intermediary in
our selected sample is provided as follow:

The Federation of Swedish Farmers “LRF”

LRF is non-profit organisation that supports efficient energy use, increased biodiver-
sity, and renewable energy sources such as wind power and bio-energy (Lantbrukarnas
Riksförbund, 2015). The choice of LRF was made because of the link between LRF
and the farmers who own quite a large number of wind power plants (6%) in Sweden
(Bergek and Mignon, 2013).

The County Council “Länsstyrelsen”

Länsstyrelsen is a huge public organisation which has a division specialised in the ques-
tions of energy and climate, named “Länsstyrelsernas energi och klimatsamordning”.
In order to support the development and establishment of more small-scale producers
of renewable energy, Länsstyrelsen has organised a project that aims to gather expe-
riences from the involved parties from previous international and national projects in
renewable energy and environmental technology. Additionally, Länsstyrelsen focus on
activities that aim to increase the production of renewable energy (Länsstyrelserna-
Energi- och Klimatsamordning, 2015).

The Regional Council “East Sweden”

East Sweden is a large public organisation assigned by the government. East Sweden
is responsible for developing a vision for the future of the region. One pillar of it
is achieving carbon-free economy and increase of renewable energy production (Re-
gionostergotland, 2015). East Sweden is also one of the organisers of E-week which is
an event that aims to meet adopters with experts, policy makers and researchers to
discuss solutions for a sustainable future. This include activities promoting low-carbon
economy (E-week, 2015) .

The Regional Energy Agency Östergötland “Energikontoret”

Energikontor Östra Götaland is a public organisation specialised in energy issues. The
choice of this intermediary was based on its nature - devoted totally to the questions of
energy, RETs being one of their subject in focus. Moreover, Energikontoret has a direct
contact with adopters through climate and energy exhibitions that offer opportunities
for farmers and other entrepreneurs to produce renewable energy (Energiost, 2015).

25



3. Methodology

Linköping Municipality “Linköping Kommun”

Linköping Kommun is a large public organisation that has an energy and climate
division. The choice of this organisation was based on the engagement of Linköping
Kommun with RETs through its energy and climate advisers who deliver services to
households, businesses and local organisations (Energi- och klimatr̊adgivare). These
advisers have a direct contact with local people and companies and provide them with
knowledge about energy efficiency and use (linkoping, 2015).

Bixia Prowin AB

Bixia is a public company owned by 10 local energy companies. The majority of them
are municipal energy companies. Bixia Prowin AB develops wind power projects for
companies who are willing to invest in wind power. By allowing customers to take
some of the wind power production can achieve energy neutrality and strengthen their
environmental profiles. “It also helps that we work with our clients contributes to a
structural shift in the energy market” (Bixia, 2015). The choice of Bixia was based
on the fact that by co-owning of the plants together with the investors in wind power,
Bixia Prowin is able to support these investors by giving them the knowledge and
helping them in the process of building the plants. Despite the for-profit form of
Bixia, we are interested on its publicly-funded nature and its particular support to
investors.

3.5 Data collection

In this section we explain how we have collected the data. This include a description
of our data collection methods and the process of data collection.

Data collection methods

Data was collected using two data-gathering methods. First, documentation was gath-
ered to prepare the initial information on our topic. The selection relied on publicly
available sources, such as web sites, renewable energy reports and articles. Our choice
of documentation forms was based on the amount of information that can contribute
to the research and to our knowledge about the role of public intermediaries in the dif-
fusion of RETs. This additional information served to check and validate the responses
collected from the interviews.

Second, we conducted interviews with public intermediaries (see table 3). The
choice of our respondents was carefully made in an attempt to interview the most
knowledgeable person in RETs within the organisation. When the main activity of
the organisation is not RETs, the person who is responsible for RETs was interviewed
(i.e. interview with climate adviser of Linköping municipality). All interviews were
face-to-face and initially lasted at least an hour and 20 minutes, providing respondents
plenty of time to explain the role of their organisation in the support of RETs. The
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Interview
Interview
dura-
tion

Public
Intermediary

Position of the
interview subjec

Tenure
in the
organi-
sation

Interview
1

1 h 20
min

The Federation of
Swedish Farmers

“LRF”

Corporate
Developer

Renewable energy
10 years

Interview
2

1 h 37
min

The County
Council-

“Länsstyrelsen”
Energy Strategist 14 years

Interview
3

1 h 22
min

The Regional
Council “East

Sweden”

Two respondents:
Environment

Analyst;
Investment
Promotion
Manager

N/A, 4
years

Interview
4

1h 39
min

The Regional
Energy Agency in

Östergötland-
Energikontor Östra

Götaland

Project leader 1 year

Interview
5

55 min

Linköping
Municipality
“Linköping
Kommun”

Energy and climate
adviser

6 years

Interview
6

50 min Bixia Prowin AB Sales manager 3 years

Table 3: Interview details.

exact duration was not set up with the respondents prior to the interview purposefully
- to avoid the dominating, constraining role of time and instead let the content be
the leading factor. As the study advanced, saturation became prominent and the
interview length naturally decreased. In each public intermediary, we have conducted
one interview and permission to record was asked from the interviewees in advance.

Our approach towards the interviews is from an actor perspective. It means that we
conduct the interviews directing our attention to the actors, their activities, relations
and interaction with other actors. We have two main actors in focus in our study,
public intermediaries and adopters of RETs. Both point of views of the two actors are
important in order to have a complete understanding of the intermediaries’ support
to the adopters of RETs. However, this study is concentrated only on the public
intermediaries side. The choice was imposed by the constraint of time that deprived
us from the possibility to interview both actors. Given the brief period to fulfil the
task, gathering sufficient data until reaching saturation would be complicated if we
focused on both actors at the same time.

27
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Data collection process

Prior to the interviews, a questionnaire was prepared. It served as a guide, as a “brief
list of memory prompts” (Bryman and Bell, 2011, p.473). The interviews were semi-
structured i.e. the guide contained several specific questions (see the Appendix), some
more open-ended questions, and a list of some issues that we wanted to know more
information about in the scope of our study (Merriam, 1998). The questions that
we have prepared can be classified into four types. The first set of questions called
by Corbin and Strauss (2008, p.72) “sensitizing questions” that aim to determine
“what the data might be indicating”. The second set is called “theoretical questions”
that help to clarify the process, variation and the connections between the concepts
elaborated. The third type is practical questions that are dedicated to guide the
theoretical sampling and to develop the theory structure. These questions include
asking about the development of the concepts, the next data collection to conduct and
if the saturation point is reached. The fourth type is “guiding questions” that aim
as a guidance of the “interviews, observations, document gathering, and analyses of
these” (Corbin and Strauss, 2008, p.72).

However, since collection of data is an ongoing process, questions have changed
during our research process. The questions were adapted sometimes when needed
depending on the coding and the analysis of the data (Corbin and Strauss, 2008).
Therefore, the interview guide has changed because the elaborated concepts from the
analysis generate other questions. During the data collection process, the nature of
questions has also moved from open ended to more focused and refined questions that
aim to improve the understanding of a specific area or to develop a certain concept
(Corbin and Strauss, 2008).

To conduct the interview, Merriam (1998) define three steps that come after prepar-
ing the questionnaire - beginning the interview, interaction with the interviewees and
recording and transcribing each interview in order to better analyse the data. Figure
8 provides an interview guideline that illustrates the different steps of data collec-
tion from the beginning of the interview to the recording and the transcription of the
data.Each interview manually transcribed provided us a selection of data on which we
can build.

Data collection, coding and analysis proceed in cycle, continually referring back
to each other (Bryman and Bell, 2011). The amount of data collected is dependent
on the process of analysis of the data already collected. After four interviews, it
became apparent that the responses coming from different interviewees have some
similarities and confirm each other in spite of the diversity of the public intermediaries
that we have interviewed. The understanding of the role of public intermediaries that
was not clear in the beginning of the interviews is better grasped in this step of our
process of data collection. The final couple of interviews were dedicated to confirm
further our findings and to clarify the role of public intermediaries. The lastly gathered
information reflected minor variations on the role that we have identified before. This
mean that the theory can be developed using the coding and the analysis of the data
collected. More details about coding and data analysis processes of our research are
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Figure 8: Interview guideline, based on Merriam (1998, pp. 83-87).

presented in the following section.

3.6 Data analysis

As expressed by Becker (1998, p. 109), “[the] favorite way of developing concepts is
in a continuous dialogue with empirical data. Since concepts are ways of summarizing
data, it’s important that they be adapted to the data you are going to summarize”.
Therefore, along with data collection, there are two relevant steps in our research
process i.e. coding and constant comparisons. These two steps are also important
tools of grounded theory approach (Bryman and Bell, 2011). The coding of the data
generates concepts. However, the constant comparisons of these concepts generates
categories. Data analysis is a process in which we move back and forth through the
data in order to find and compare the concepts and the categories (Strauss and Corbin,
1998).

Coding and comparisons

We have done collectively the coding of the data. We started by breaking the data into
convenient pieces during a fruitful discussion. In our case, the pieces of data are all
about what public intermediaries do to support investors in RETs. Second, together
we have explored these pieces and think about their content and the ideas behind
them. These ideas are defined as concrete activities that public intermediaries do to
help investors in RETs. Third, we have given the defined activities names. These
names are defined by Corbin and Strauss (2008, p. 160) as concepts and this type of
coding is known by “open coding”, defined as the process of “breaking data apart and
delineating concepts to stand for clocks of raw data”. (Corbin and Strauss, 2008, p.
195).
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During the process of data analysis, we kept comparing activity with activity in
order to classify the data and to look for differences and similarities between activities.
This is known as “constant comparisons” (Corbin and Strauss, 2008, p. 65). All the
activities which are similar were grouped together to categories which represented
the roles of public intermediaries to support investors in RETs. This type of coding
is defined as “axial coding” and described as “crosscutting or relating concepts to
each other” (Corbin and Strauss, 2008, p. 195). In this type of coding, “data are
put back together in new ways after open coding, by making connections between
categories” (Strauss and Corbin, 1990, p. 96). After defining different roles of public
intermediaries, we grouped these roles into two types of categories which are the two
phases of adoption process i.e pre-adoption phase and implementation phase. The last
step in our coding was selective coding which is the process where the core category
is selected, related to other categories, the relationship is validated and the categories
that still need development and improvement are enriched (Strauss and Corbin,1990).
Our coding tree as well as all the coding branches are shown in figure 9.

In some cases, we were not able to find a classification of a set of activities because
of the lack of a predefined role from the literature that can describe this set of activities.
Therefore, we have used metaphors which constitutes a technique used to clarify and to
improve the understanding of the role of public intermediaries to support adopters of
RETs. This tool is also used when it’s difficult to identify the meaning of an activity
and how to classify it (Corbin and Strauss, 2008). This is known as “theoretical
comparisons” that is defined by Corbin and Strauss (2008. p. 65) as “an analytic tool
used to stimulate thinking about proprieties and dimensions of categories”.

After elaborating manually our coding tree, well defining all the roles and validating
all the relationships between different roles, no new activity emerged from the data
and the roles were saturated. At this stage of the process, a theoretical framework
can be elaborated using the set of well-developed roles which are connected through
statements of relationship (Bryman and Bell, 2011).

We have also used a Computer Assisted Qualitative Data Analysis Software (CAQ-
DAS) in order to improve our analysis, organise and keep track of our data in a struc-
tured way while minimising the risk of missing details. Corbin and Strauss (2008)
argue that computer programs help researchers to organise, store, and shuffle data
and memos. They also play a relevant role in the evaluation of the analysis. More-
over, these programs allow for open and axial coding. They facilitate the search for
text and data, link ideas together, and draw models while accessing the original col-
lected data. Furthermore, the CAQDAS help to develop grounded theory process.
First, they allow to start the analysis even before the complete data is collected. This
program is designed to encourage to analyse data as they are collected. When we have
finished an interview, we have stored all the data in the program and begin the analy-
sis even before the next interview. Second, they could confirm the achievement or not
of the saturation point. Corbin and Strauss (2008) suggest that by using computer
programs, “researchers can’t pretend to have achieved saturation [...] when they have
not” (p. 310). The authors confirm the relevance of computer programs which are
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Figure 9: Coding tree.
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able to create a record of a sequence of events of the researcher’s work that could be
reconstructed easily (Corbin and Strauss, 2008).

However, computer programs are not able to do the thinking and the analysis.
They “do only what their users tell them to do” (Corbin and Strauss, 2008, p. 314).
Therefore, the researcher still decide what to code, do the interpretation of the data
and find the link between data. The use of computer program improve the efficiency
of these processes (Bringer et al., 2006). This is also confirmed by Dey (1993) who
states that computers can help to deal with the data more effectively because they
allow the analysis of the data in different ways searching for other explanations. This
could improve the creativity of analysis of the researcher (Corbin and Strauss, 2008,
p. 310).

We have also used a Computer Assisted Qualitative Data Analysis Software (CAQ-
DAS) in order to improve our analysis, organise and keep track of our data in a struc-
tured way while minimising the risk of missing details. Corbin and Strauss (2008)
argue that computer programs help researchers to organise, store, and shuffle data
and memos. They also play a relevant role in the evaluation of the analysis. More-
over, these programs allow for open and axial coding. They facilitate the search for
text and data, link ideas together, and draw models while accessing the original col-
lected data. Furthermore, the CAQDAS help to develop grounded theory process.
First, they allow to start the analysis even before the complete data is collected. This
program is designed to encourage to analyse data as they are collected. When we have
finished an interview, we have stored all the data in the program and begin the analy-
sis even before the next interview. Second, they could confirm the achievement or not
of the saturation point. Corbin and Strauss (2008) suggest that by using computer
programs, “researchers can’t pretend to have achieved saturation [...] when they have
not” (p. 310). The authors confirm the relevance of computer programs which are
able to create a record of a sequence of events of the researcher’s work that could be
reconstructed easily (Corbin and Strauss, 2008).

However, computer programs are not able to do the thinking and the analysis.
They “do only what their users tell them to do” (Corbin and Strauss, 2008, p. 314).
Therefore, the researcher still decide what to code, do the interpretation of the data
and find the link between data. The use of computer program improve the efficiency
of these processes (Bringer et al., 2006). This is also confirmed by Dey (1993) who
states that computers can help to deal with the data more effectively because they
allow the analysis of the data in different ways searching for other explanations. This
could improve the creativity of analysis of the researcher (Corbin and Strauss, 2008,
p. 310).

3.7 Quality criteria

Although “quality is elusive, hard to specify” as expressed by (Seale, 2002, p. 102),
we try to explain in this section two quality criteria, internal and external validity,
which are known as criteria for evaluating qualitative research.
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Internal validity (credibility)

According to Corbin and Strauss (2008, p.302), “credibility indicates that findings
are trustworthy and believable”. There are several conditions that can improve the
construction of quality for qualitative research. One condition is “methodological
consistency” (Flick, 2002, p.219) defined as following a particular method using all
the relevant procedures that construct this method. In our case, we have chosen to
use grounded theory and we have tried to follow all the techniques that characterise
this methodology, such as theoretical sampling, constant and theoretical comparisons,
the concepts and their development, and saturation point. This can contribute to build
a well delineated theory because without using all the procedures of grounded theory
method, it’s not possible to build theory (Corbin and Strauss, 2008). Methodologies
such as grounded theory are “designed to do certain things and, with usage over time,
have attained a certain degree of credibility when used in a manner consistent with
the design” (Corbin and Strauss, 2008, p. 303).

However, methodological consistency cannot reflect how well these different meth-
ods were completed which is very important to improve further our quality of research.
For instance, the quality of collected data does not lie just in the methods used for
data collection but relies heavily on the responses of the interviewees. The answers
could be influenced badly by the non-proficiency of the interviewees in the language
used in the interviews for example. In our case, we have experienced that the lan-
guage could be a barrier, because some of the interviewees could be better expressed
in their maternal language which is Swedish than English which is the language that
we have used in our interviews. This weak point in the quality of our research can be
improved by the fact that our sample selection was done carefully to chose the most
knowledgeable public intermediaries that support adopters of RETs. By targeting the
most knowledgeable respondents, the quality of the data gathered can be increased
(Strauss and Corbin, 1998; Glaser and Strauss, 1967).

The applicability or usefulness of our findings can also improve the internal validity
of our research (Corbin and Strauss, 2008). Since the role of public intermediaries in
the specific context of RETs is understudied, our findings can be useful because they
offer new explanations of their role that reflect the reality of what public intermediaries
do to support RETs investors. Moreover, the new understanding can be used to change
practices, to add to the knowledge base on public intermediaries and also to develop
policies in order to improve the support of RETs.

External validity (transferability)

Corbin and Strauss (2008, p.319) argue that “generalisation is not the purpose of
qualitative research”. The authors explain that the aim of conducting a qualitative
research is to increase our understanding of some phenomenon and by studying one
organisation for example, we can learn a lot about the phenomenon. Since we are
using concepts and their relationship to analyse the data, “manifestations of concepts
might be found a hundred or more times in this one case”(p. 319). In our case, we
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have used six different cases, which can improve the understanding of the phenomenon
under study. This was also confirmed by gathering sufficient data and getting closer to
the saturation point during our data collection process. Additionally, we have aimed
to define all the possible roles that public intermediaries could have in their support
to RETs adopters. This allow us to gain a deeper understanding of the role of public
intermediaries which gives us insight about the support of RETs coming from public
intermediaries who remained out of our sample. Finally, we consider that our findings
can deliver answers regarding the role of intermediaries which focus on innovation
technology diffusion outside the specific sector of renewable energy as well.
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chapter 4

EMPIRICAL FINDINGS

The following chapter is dedicated to the empirical findings which prepared the answer
to the research question. The chapter is divided into two main parts. It starts with a
presentation of the six intermediaries that provides an overview of each of the cases
in this study. Afterwards, we elaborate on all the activities of public intermediaries
within RETs. We have distinguished two sets of activities - supporting directly the
adopters and facilitating diffusion on a strategic level.

4.1 Introducing the intermediaries in this study

A starting point of gathering data is to find out who the public intermediaries are. The
following section is dedicated to present an overview of the the six intermediaries that
we have interviewed. A portrait of each of the studied public intermediaries in terms
of their goals within RETs, motivations to be involved in renewable energy and their
source of funding to support RETs is presented in this section in order to improve our
understanding of their nature and the setting in which their role evolves.

The Federation of Swedish Farmers “LRF”

LRF is a non-profit organisation that supports farmers in a variety of ways. One key
aim is to provide farmers with assistance to produce more renewable energy and to be
fossil free. Since farmers and agricultural companies are the backbone of this entity it
is not surprising that LRF’s motives to support renewable energy reside in the habits
and needs of the rural enterprises. Kristian from LRF explained their reasoning for
us: “Because the farmers have what we call in Sweden cycle...about the cycle in the
nature, you know - you can use and reuse. The farmers have done that a long time
ago, they have always thought about the cycle - you produce, you get the rests of the
cows and you just use them and so on. You think like this and that’s why you would
like to do something about it...while the oil is coming in, you produce and you use
that and is out - it’s not in the cycle, just in and out, a line...And the companies or
farmers would like to produce that by themselves. So all that they produce they will
always use and sell of course. And they will also get independent of other things”.
In addition, Kristian from LRF is convinced that it is the farmers who hold much of
the resources for the transition to a sustainable society. Therefore, for LRF taking
part of the energy change as intermediary is a matter of responsibility as well as of
harnessing the opportunity. “We think about sustainable society and to get there you
must have a lot of products from the farmers. They have the wood, they have fields and
so on. To get sustainable society you must have a lot of bioenergy from the farmers
and that’s why we see that’s a very important that farmers take part in this situation
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and bring what they can do”., said Kristian convinced that LRF has to and will play
an important supportive role in increasing renewable energy production.

To achieve that “the farmers association had three years ago started a strategy
in energy that more farmers will start to produce energy that is not from oil and
we get more and more farmers that would like to be fossil free”, Kristian explained.
Furthermore, LRF has set its own objectives to be achieved as an outcome of its
strategy. “Our big goal is that 70% of our energy come from bioenergy by 2020”.
These were the words of Kristian from LRF to describe its goals. The need for own
goals comes from the fact that the current recommendations from the government on
a national level are not considered ambitious enough by our respondent. These goals
reflect rather the EU levels but not the specific potential in Sweden according to him.
“We need bigger, better goals! Official!”, Kristian from LRF exclaimed. His argument
is that an official goal from Swedish government, if stimulating enough, can have a
key role for speeding up the diffusion. “The most important is that all parties in the
government agreed on a goal for Sweden!” Kristian explained “Some vision or goal if
you call it they got from the EU in 2030 that we will be fossil-free. But they have not
so much own goal or vision i think. Not so that brings this forward”.

The County Council - Länsstyrelsen

Länsstyrelsen is a huge public organisation that focuses on the questions of renew-
able energy in Östergotland through its division “Länsstyrelsernas energi och klimat-
samordning”. The driver behind the engagement with renewable energy in this entity,
whose mission as an organisation is very broadly defined, turned out to be completely
different from the previous case. Surprisingly for us, it was an individual initiative from
the bottom of the organisation that introduced the energy topic to the organisation’s
agenda. Erik from Länsstyrelsen has strong belief that “this is the most important
question of mankind” and therefore brought up the issue to Länsstyrelsen ten years
ago. During our interview Erik’s personal engagement with the energy transition
problem was very prominent. Nowadays there are more people in the organisation
who share the same belief. They write the project applications together although they
belong to different departments who look at the problem from different perspectives:
“Environmental protection department - works a lot with climate and renewable energy
issues; Regional economy department looks at it from the possibility to make money
of it; we also have the Agriculture Department and it is related to agriculture because
they can also be producers of energy. Projects who need the involvement of all are
prioritised”.

Currently, the goals that Länsstyrelsen set itself when it comes to renewable energy
are loosely defined as “the only target that we have is more renewable energy” or “we
are mainly working with changing the structures and then you won’t see the results of
it but after that projects is carried out. So the goal is actually to adjust the structures
more than to get more investments in short times but in long terms”. To achieve those
targets the organisations relies to a great extent on governmental grants, EU structural
funds or other project opportunity of funding: “it’s the governmental grant for solar
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power and then the big rural development program”, explained Erik from Länsstyrelsen
and added “without external funding from projects it would be very difficult to work
with these issues at all”.

The Regional Council “East Sweden”

East Sweden is a large public organisation that has a regional focus on renewable
energy. Asked how it happened to engage with renewable energy, Mattias from East
Sweden answered that they have very much a mission from the politicians which is
synchronised with the EU objectives.“You can say that the EU frameworks comes and
say you can choose between these and these parts, after that we have responsibility
to make prioritisation within this framework and then it is send up to the national
state and they should approve our programme”. Although our respondents confirmed
organisation’s interest in renewable energy: “oh, it’s very important! In our region
green technology and energy improvement or carbon-free economy is a big area for
us”, they are not the ones who directly execute the mentioned programme, once it is
approved. Mattias described the work of his organisation within renewable energy by
mobilising other organisations specialised in renewable energy and which are owned by
East Sweden. “Our division...mmm...actually...we...we don’t do that in that sense. We
own different organisations that are experts in that - we have CleanTech Ostergotland,
we have Vreta Closter. There we have the specialists, in those organisations. We
support that kind of investments...Energikontoret, which we own 100%..and they are
our experts in this area” Mattias replied when asked what is East Sweden doing in
renewable energy.

The Regional Energy Agency Östergötland - “Energikontor
Östra Götaland”

Energikontor Östra Götaland is a public organisation that is dedicated exclusively to
promoting RETs through different projects in order to “to increase renewable energy
sources, that’s our only aim”, says Ylva from Energikontoret. She gives us more
details: “We work with national legislation or directives, for example we will have,
our government have decided to have fossil independant and all traffic will be without
fossil fuel in 2030. So we work in line with that”. Furthermore, it is Energikontoret
who is responsible for the coordination and the professional development of the energy
advisers in the municipalities in the region as it was confirmed by Ylva: “Maria, she
is coordinating all these energy advisers out in the municipalities and they are in their
turn funded by the Energy Agency. So the instructions of what they should work in,
what they should focus on comes to Maria and she is in charge of informing them and
directing them so that they do the work that the Energy Agency”.

Linköping Municipality “Linköping Kommun”

Linköping Kommun is a public organisation with many facets. To tackle the energy
and climate questions Linköping Kommun has an energy and climate advisor, expert
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in giving advices to households, businesses and local organisations. “The goal is to
lower the barriers for people who are interested in solar energy to see for them how
much can they produce and maybe that make it easier for them to make the decision to
actually do it”, Liv from Linköping kommun shared with us. She gave an example of
the more concrete vision of Linköping kommun as well: “As an organisation, we have
the goal to be carbon dioxide neutral till the year 2025, that’s the goal of Linköping
municipality. That also involve to produce more renewable electricity most of all”.

However, the organisation meets challenges on the way to turning this goal into
reality. The concerns related to the shortage of financial resources were expressed by
Liv from Linköping kommun: “It has been quite tight with time and money to see
what you could achieve., what you could work with and then we have had sometime
for looking for new projects and planning in general and things like that, but these are
very few. Now, we have discussion with the region, the responsible people there and
have given them suggestions that we would like to work more, not be so dependant all
the time and looking for project fundings that we could have bigger base to depend on
financially to work more freely toward the municipalities”.

Bixia Prowin AB

Bixia Prowin AB is a public organisation which is totally dedicated to the questions
of RETs, concretely - wind power. The particularity of this organisation is that it
takes care of all the process of building wind farms including all the administrative
procedures and the search of a place where the farm can be built. Stephan from Bixia
Prowin described their work: “You call me and I can come to visit you everywhere
in Sweden, I travel to the company, and I present the company, what we do, and of
course if I have interested part in the wind farm in a special place and how we work
together because when we have an investor, we take care of the whole process and after
the farm is built we take care also after that of the whole farm and you don’t need to
do anything, you just sit, we do everything”.

It was surprising to us that Bixia Prowin takes care also of the farm during its
whole life. A long period “about 20-25 years” as mentioned by Stephan and this
period is considered longer than what other similar companies developers of wind
farms can offer. “We take care of the whole life of the farm because we are also
investor. I think that other companies are not doing that as long as we do it. These
companies can build a whole farm and sell it and they don’t take care of that”, this is
how Stephan from Bixia Prowin compared their work to other similar organisations.
Another particularity of Bixia Prowin is co-owning the wind farms with investors. As
expressed by Stephan “Bixia Prowin company have 10-20% of the investment in the
wind farm, so we are also owner in the wind farm”.
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4.2 Understanding public intermediaries’

contribution for diffusion of RETs

Direct support to adopters

In this section, we present the activities of the public intermediaries to facilitate the
diffusion process with a direct support to adopters. We elaborate on the activities and
locate them at the corresponding phases of the adoption process.

Pre-adoption phase: Knowledge stage

Before we present what public intermediaries actually do under this set of activities,
we would like to point out that there is a certain distinction between the intermediaries
in terms of taking the initiative to bring knowledge to the adopters. Our observation
is that the closer and the more direct the link of the organisation to a relatively easy
identifiable target group, the more active the intermediary is in reaching out to the
adopters. In this category a bright example is LRF whose immediate connection to
their members provides them with a quick access to the potential adopters. Therefore,
it is in a way not surprising what Kristian from LRF shared: “I always get the first
contact to people.. We bring them the information. We will just give the opportunity
for them but we can’t say “you should do that”, no, it’s up to the company. We have
memberships list, we have made a lot of activities that would like them to get more
interested. We go to people”. This example illustrates the most pro-active form of
the intermediaries in which they go out to the adopters and aim to build knowledge
from scratch. Bixia Prowin could also be included in this group of intermediaries who
actively search for the investors and try to bring the awareness of the opportunity to
them. In this case it has to be reminded that Bixia Prowin, though publicly owned,
is a company i.e. not a non-profit entity, which perhaps explains at least partially its
drive to aim for the increase of new entrants in the renewable energy production.

However, we found out, that there are many public intermediaries whose knowledge-
raising activities were more upon demand by investors. Liv from Linköping Kommun
shared with us that their main target are people who are already aware of the existence
of the technology: “We have realised that it’s better to try to talk to those who are
already interested. Because they are closer to investing and the other ones, you can
just inform them if they are interested, but usually they are too far away from doing an
investment, from a decision”. For this group of organisations broadening the group of
people interested in RETs is not a central part of their objectives. Their philosophy is
represented rather by the motto “we are here for those who ask”. Nevertheless, when
we asked them whether something should be done for those potential investors who
are totally unaware of the options, all suggested that it might be positive to think of
such activities.

The set of activities that belongs to this stage includes information spread-
ing and events organising. The majority of respondents in our sample confirmed
that they are involved actively in spreading information. One recent example is the
preparation of a solar map which displays the potential of a rooftop installation on
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the buildings in the urban area. The expected effect from such a map, as Liv from
Linköping Kommun revealed for us, is “to spread the information to everyone, so that
everyone is aware that this is a very good option. And especially to smaller companies.
We will really try to make efforts to make them realise that this is something to invest
in”.

Organising knowledge events is another form through which intermediaries support
adopters during the knowledge stage. This instrument brings the opportunity closer
to the adopters through some form of public meetings. Normally those activities pur-
posefully designed to deliver knowledge out to the adopters are limited to a certain
number of participants. As a result their span is much more restricted than the previ-
ous group of information spreading options. Arguably, the instrument of interpersonal
events achieves higher penetration among the adopters - Liv from Linköping Kom-
mun claims that 25% of the people registered for their last event came back willing to
initiate an investment.

Examples of such events include inviting people who are specialist to a seminar
to raise knowledge or sitting together in a local farmers’ association reading studies
and cases on bioenergy. Linköping kommun, for instance, arranges specialised events
such as the so called “solar energy days” simultaneously in different municipalities in
Östergotland on a fixed date every year where information is distributed and “solar
tours” are organised where people can walk around and see the solar panels installed
in town. One last illustration is the joining of different actors for a week of lectures,
workshops and gatherings under the E-week which aims to brings the attention of a
broad group of stakeholders to the issue of RETs and environment. An illustration
of all the activities that help the adopters be initiated to RETs as expressed by the
intermediaries is presented in the table 4.

Pre-adoption phase: Persuasion stage

One way of convincing the adopters is through the direct involvement of the in-
termediaries to persuade the adopters. One tactic that was applied was to direct the
attention of the adopters to the positive aspects of the venture. “I’m trying to present
it for people that it is easy and that’s not so complicated. So, I’m trying to have so
much information that I can present it more easy”. This is how Liv from Linköping
Kommun illustrated her way of persuading by emphasising the advantages to invest.
Another approach used by some intermediaries is convincing adopters to invest in
RETs by showing examples: “We meet some companies and try to convince them to
invest. Even the one who are not aware of the opportunities that we can offer. We do
that every day, every week. If I meet a small company I can show an example of other
companies who have done the investment”. revealed Stefan from Bixia Prowin.

However, the most powerful and therefore often used tool by the intermediaries at
this stage turned out to be the so called study trips. They consist of a purposeful
visit to an enterprise that has successfully implemented the new technology. During
this trip investors who are still thinking about the opportunity have the possibility
to meet with those who have already gone through the full adoption process and
can share their experience as well as answer questions. Seeing a live example has a
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Activities Illustrating quotes

Spreading
Information

“But then we have this project. And the projects can be information for farmers etcetera,
that we have different meetings where we invite them and give them information about the

possibility to start an enterprise within renewable energy”. Länsstyrelsen
“I had to find out who is responsible for vehicles in each municipality and get them

interested and come to meeting and I have managed to involve 6 or almost 7 municipalities
here in the region, we have continuous meetings each month and I also go out to private
companies to just inform them and after send them information that this is ongoing and
this is something that will come and rise the knowledge that soon we will not have fossil

fuel for vehicle”. Energikontoret
“Ya, we inform them about renewable energy most wind, and it’s for free”. Bixia Prowin

AB
“I give advices to the public living in Linköping and also people having corporations or

industries in Linköping, advising them how to save energy and also sometimes about the
renewable energy”. “I can only advise or inform that there is that governmental grant.

There is also, which is new from this year, a tax reduction for 60 ore for every produced
KWat hour. That one I can inform of as well”. Linköping kommun

“We have a project for two years now and the vision of the project is to give
advices(radgivning) and support the companies. The vision was to get more companies

started with solar,biogas and so on. And we had in whole Sweden 500 packages of advice
service and we nearly reached that goal” LRF

Organising
Event

“Yes, it’s these solar energy days in May. That’s something we are doing together. We do
it in our own municipality but we have it also as regional, we have the same date, the 9th
of May, the day when everyone shows buildings with the solar energy on”. “Solar energy

days are when we promote solar energy even more, we do it all year long if people are
interested but in May we will put the most efforts. So that’s when this 9th of May will be

included”. Linköping Kommun
“It’s spreading knowledge and information and networking, getting people together and
creating seminars and inviting people who are specialist to rise knowledge, concepts like

that”. Energikontoret
“We do seminars and do a lot of this...We are one of 5 companies that start E-week (by

Linköping universitet, Länsstyrelsen, Landsforbundet)”. LRF

Table 4: Illustrating quotes on activities in the knowledge stage

huge impact on the investors at this stage, according to our interviewees. Erik from
Länsstyrelsen stressed that it is very common that new adopters look on what their
neighbours have already achieved and get inspired: “I think is very common that you
see that neighbor is investing in something and you ask him : Oh, I see that you are
investing in this or that. How come and who did you do?. So I think it’s a lot of
informal contacts. That’s quite common - that you get inspired by what the neighbors
doing”. Kristian from LRF confirmed that often the first thing that new investors ask
him is to show them a real case so that “We go to visit people that already invested for
example in solar so that they can see it by themselves and ask the questions they have”.
Therefore, LRF set up a EU funded project - Goda affärrer p̊a förnybar energi (Good
enterprises in renewable energy) - which lasted for two years and allowed field trips to
26 “companies of the future” as those who already invested in renewable energy were
called in the project. Similar episodic visits during which newcomers were presented
to the example of companies producing renewable energy were organised by Bixia
Prowin, Linköping kommun and Energikontoret as well.

A last example of the widely used tool of study trips is put forward by Liv from
Linköping kommun who highlighted the relevance of this activity to convince who
are already interested in renewable energy to invest: “Usually, they contact us. But
sometimes, we also arrange study visits, usually in May, where we show properties
where the property owners have invested in Solar energy. So we show them as examples
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Activities Illustrating quotes

Technical
knowledge,

recommendation
of technology

“But we can help advisers, for example, both public and private to become better when they
are advising about different technologies”. Länsstyrelsen

Evaluations of
pay-off time,
production

forecast

“The project start when you find the area. Here when I present the project, a farm with
turbines, it’s my first presentation. Then I find an investor that is interested for the

project, then I come back and give them calculations, how much production for every year,
and the lifetime 20 years”. Bixia Prowin AB

“I can help people if they need any help to calculate how much this would cost and how
long would it take for pay-off time”. Linköping kommun

“For example, when it comes to budgeting for the investment. It’s very hard to find tools to
get information about profitability and the payoff time. So that is something that we can
help the private consultants maybe so that they can give better information to those who

want to invest”. “Farmers that are situated very close to each other in different areas and
asked them if they are interested in investing in such common reactor.Then they have
carried out competence development and study trips etcetera and help the farmers to

calculate the investment cost with the possible revenues in the future”. Länsstyrelsen
Helping with
permissions,

choosing land

“Yes, it’s in the package. Because we start from zero and find a good place and talk to
Länstyrelsen for the tillst̊and and after that we can build of course the farm and we work

very much before we get contact with the customer”. Bixia Prowin AB
“Yes, I can help them to do permissions. Also, because they need permit to put solar panels

on their roof”. Linköping kommun

Table 5: Illustrating quotes on technical and administrative support

and they can, just anyone can go there and ask the owner how much do they produce,
what was the problems, what are the other benefits”. She added: “We think that the
ones visiting those buildings with solar energy on, they are already interested in solar
energy and are thinking themselves that maybe I should invest and we hope that showing
them these examples will make them, push them in the right direction and make them
also invest in the long run”.

Implementation phase

In the following, the presentation of our empirical findings are structured accord-
ing to three parts i.e. technical and administrative support; recommending
consultants and advisors; financial support; business support activities.

During the implementation phase, public intermediaries support adopters with
technical and administrative support. This includes many activities such as tech-
nical knowledge and recommendation of technology; evaluations of pay-off time and
production forecasts; helping with permissions and choosing land. Table 5 illustrates
examples of these activities as described by public intermediaries.

What is more, in our observation public intermediaries took extra care in delivering
unbiased support when recommending private consultants. Ylva from Energikon-
toret described their objectives when referring private specialists as follows: “Our in-
tention is not to take business with anybody in any way. We want just to increase
renewable energy in the whole market. Our service is free, and perhaps the private
consultant companies have cooperations with certain companies for solar panels, but
we just give advices that this is the existing. We don’t sell a special company, we don’t
have any business to do with anybody. We need to keep in mind that we must be open.
We cannot just go to one company and say would you be interested, we must keep open
doors for all interested actors, that’s important. Investigate what is out there in the

42



4.2. Understanding public intermediaries’ contribution for diffusion of RETs

Activities Illustrating quotes

Recommending
private experts

“They can point out what is the most efficient things to do because that’s their speciality
and then who will do the actual work in the end, it will be what a most cost efficient

company to work with, it’s up to the company”. “I can provide information about which
solar installation companies there is in the area and also just answer general questions

about solar energy”. Energikontoret
“My role is more to show them all the companies there are to choose from and that they
will be sure that my advices are for free and also independent. Because I don’t, I’m not

allowed to say that this product is the best, the choice is always the one asking, who want
to install”. Linköping kommun

“Then I can support them with a lot of companies that are selling the solar, give them a
list and then they get decision about which one they would like to use”. “And I would

recommend some companies, consulting, that they should talk to. And then it’s up to the
farmers to decide which one they would chose”. LRF

“Yes. We know some companies that we can give the names” Bixia Prowin AB

Table 6: Illustrating quotes on recommending private experts

market! That was the question with the list that the energy advisers give. It’s always
a question of if they are all included. So we always look for possible actors and who
can be also included. This company have contact with another company who is not in
the list so we can include it”. Other examples that show how public intermediaries
recommend private experts are given in the table 6.

Financial support is the second contribution that public intermediaries offer to
help the adopters in order to implement RETs. Different schemes could serve this
purpose. One option, used by LRF for example, was to assume 60% of the cost of the
consulting services. This took place within a concrete 2-years initiative and did not
form part of LRF’s on-going support. However, the most typical form appeared to
be the so called investment support that represents a certain percentage of money,
typically 30% of the total investment costs. For that the adopters had to present a
diligent application before being granted the amount. Erik from Länsstyrelsen ex-
plained in more details: “They apply for the investment first. And then they send us
a business plan and show us what kind of cost they will have.Then we will grant them
funding but first they carry out the investment and then afterwards they apply for the
payment”. In this case the financial help took the form of a reimbursement once the
implementation had taken place. In other cases, such as Bixia environmental fund
or the governmental fund distributed by Linköping kommun, the amount was given
as co-financing of the investment in RETs. More details about how intermediaries
support adopters with money can be shown in the table 7.

Business support activities are the last set of activities that intermediaries per-
form when supporting adopters in carrying out renewable energy project. This include
training on entrepreneurial competences and assisting in the development
of business model. Länsstyrelsen is one example of intermediaries that aim to sup-
port adopters’ business skills. Erik from Länsstyrelsen described this activity: “Those
who are already running a business maybe need some more specialised information
and competence development like coaching or something like that instead of this big
information meetings. They are different activities for different groups”. Further-
more, public intermediaries provided support in the process of conceiving a work-
ing business model.“If we want to have biogas in all our smaller municipalities,
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Activities Illustrating quotes

Investment
support

“Yes, so when they have conducted their investment they will get showing us the cost and
we have inspected the investment that has been carried out as planned”. “If they ask for

investment support they pay for it by themselves and get 30% support from us”. “we have
possibility for business support for businesses that want to invest in renewable energy and
also we have the possibility to grant project that will support renewable energy in different

ways. So for example we have had several projects regarding biogas to support farmers that
would like to start an enterprise within biogas. So that’s one way that we have supported

renewable energy”. Länsstyrelsen
“But there is another type of funding. It’s a governmental funding or governmental grant
for photovoltaics, solar energy producing electricity.But there are so many applications to

get that. So the interest in investing solar energy is very high.So, that amount of money is
already consumed. But, that grant is still, it will be for the next year as well 2016, but still

there is more applications than there is money”. Linköping kommun
Covering
partially

consulting
expenses

“The reason why we’re contacting the regional municipality is a matter of co-financing. So
to get the right level of co- financing and then if it will be granted funding then we will

start contacting other stakeholders”. Länsstyrelsen

“LRF Samköpt that work with a lot of people that buy one thing and they get discount. So
in solar they have package that includes solar and a lot of things and they get big discount
on that. So we would like to support the farmers that we already have/get discount in some
things but it’s up to him to choose, of course”. “In the project they supported i think 60%

discount on this consulting services. So the farmers only paid 40% for this consulting costs.
But this project is over. It stopped two weeks ago so we have no project anymore”. LRF

Table 7: Illustrating quotes on financial support

then how do we solve that, this is one of the tricky questions to find solutions for and
a business model for”, commented Ylva from Energikontoret regarding the problems
of establishing a profitable business especially in biogas. A possible way out could
be a cooperation among various owners to a common company. To make such an
initiative possible farmers have to overcome different obstacles such as finding the
most appropriate company form for the venture. Public intermediaries in the face of
Energikontoret and Länsstyrelsen supported the enterprise. Erik from Länsstyrelsen
revealed the details about it: “A big project regarding biogas has been when 10 or 15
farmers go together and make a big investment, a huge biogas reactor and not a single
one at each farm because it’s more profitable if you have one big together and bring in
the raw material in the reactor. So that the latest project has been together. Farmers
that are situated very close to each other in different areas and we asked them if they
are interested in investing in such common reactor. Then we have carried out compe-
tence development and study trips etc. and help the farmers calculate the investment
cost with the possible revenues in the future. Also helped them with legal agreement so
everything will be carried out in a way where the farmers feel secure”.

Support on a strategic level

Direct support to adopters appeared to represent part of the activities that public
intermediaries execute in order to facilitate diffusion. During the study we have found
valuable contributions by the intermediaries despite that those efforts are not targeted
straight to the adopters. In this part, we outline the endeavours of public intermedi-
aries to facilitate the diffusion process on a broader scope. In the beginning appeared
difficult to uncover the more specific tasks under this level. To distinguish them we
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have divided them into two: strategic alignment and coordination; development of
renewable energy market.

Strategic alignment and coordination

Respondents did not think of this first type of activities in concrete terms. Instead they
described it with phrases such as “we are mainly working with changing the structures
and then you won’t see the results of it but after that projects is carried out. So the
goal is actually to adjust the structures more than to get more investments in short
times but in long terms” (Erik from Länsstyrelsen) or “we are more of a contributors
on a strategic level, we try to get others to do stuff”. (Mikael from East Sweden). In
the two cases the respondents were referring back to those macro role multiple times
during the conversation. With follow-up questions we manage to unearth much of the
content of their support for diffusion of RETs.

The first set of activities that belong to strategic activities are coordination,
collaboration and bringing the different intermediaries together. These were
highlighted by all of the respondents in the study as a key priority when it came to
this overarching role that they could play. One good illustration can be found in the
words of Mikael from East Sweden: “collaboration is at the heart of our work - we work
together upwards (national state, for example Swedish Growth Agency and Vinnova)
but we also have responsibility to work downwards - down to municipalities, down to
enterprise organisations like LRF for example, but we also have horizontal - to work
with other counties, and Länsstyrelsen”. In addition, Ylva from Energikontoret gave
us an example speaking of a concrete project to highlight the need of coordination:
“They have been planning this for years and they have not come to a decision because
nobody is gathering all the stakeholders, all the interested in this project. So, what
we did is to gather all the people and find out what are the key issues, what do we
need to know to go ahead in this project and we had very successful meetings with
politicians, decision makers in the municipalities and the companies”. Finally, the
objective to foster cooperation in order to help RE diffusion was confirmed by Erik
from Länsstyrelsen with the following reflection: “we are a little bit in competition
with each other, but we try to find how to divide, not to have competition, because we
all want to work in the same direction. I think we are getting more and more in a good
way”.

A range of additional activities emerged from the gathered data. Besides coordi-
nating and bringing the different intermediaries together, we identified other activities
contributing to diffusion. These include formulating a regional common vision,
strategy and action plan; ensuring that the initiatives fit in the political
and strategical agenda. A description of these activities and more examples are
illustrated in table 8.

Development of renewable energy market

The second type of activities that belong here are those related to the development of
renewable energy market. This comprises negotiating higher fuel profit for investors
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Activities Illustrating quotes

Coordination
and

collaboration

“Yes, then we have all the municipalities involved with, They have their energy plans, but
we work tightly together with them and decide what focus will work together with the

municipalities because we have a lot of collaborations”. “How the map will look and what
ways we will get all those fuels available for all people in all municipalities, business model,

who should do what? ” “this is really planned because we have started the discussions a
while ago with the region, the responsible people in the region. They are interested and the
initiative had come from all the others involved as well.Everybody is interested to have such

work done”. Energikontoret
“The aims are to, it’s for all energy and climate advisers in the region and we usually get
some kind of education and we have also possibilities to discuss ongoing projects within our
different municipalities. So it’s a way to facilitate cooperation between us, to have regional

projects”. Linköping kommun
“So we will have coordinators in the respective county. And that’s Energykontoret in

Östergötland that will carry out the work. So we will only coordinate the project. We will
not work directly with end users”. Länsstyrelsen

“When Energikontoret say we have this interesting project within RE and we say “yeah, we
have a programme here within the structural fund that will probably suit this idea” so then
when they discuss this idea with us we can say” “ok, let’s take this project to the structural
fund and maybe we can get more money because we think this idea is very good. We work
more like that, like networking to get all these kind of organisations together”. “You can
look at it this way: collaboration is at the heart of our work - we work together upwards

(national state, for example Swedish Growth Agency and Vinnova) but we also have
responsibility to work downwards - down to municipalities, down to enterprise

organisations like LRF for example...but we also have horizontal - to work with other
counties, and Lansstyrelsen ( owned by the state unlike us - we are funded by the region,

own taxes)”. East Sweden

Formulating a
regional
common

vision, strategy
and action

plan

“We are responsible for the regional development. We don’t do that much ourselves...we
are more of a contributors on a strategic level, we try to get others to do stuff”.. “We are
on a very strategical platform...so we have those like Vreta Kloster, Energikontoret and we
have partnerships with others. So those organisations are our help, their expertise... So we
just think if they have a good strategy for improving the environment or smth like that we

take that discussion back here, we discuss it and if we think it’s a very good idea both
political (?) and then we funded those kind of initiatives. The exact figures...it’s hard to

say”... East Sweden
“Then the task we have it would be to go out and say this is the thing to use and have

informative campaign. This is what is coming now, you have to change mindset: Petrol
will soon be over”. “we will make sure that we have the same vision for starters, we work

with the same goal, we see this possibility and then we will describe within this strategy how
do we get there and what we expect from different parts within the region and this will be
signed by all involved, it could continue an action plan with a specific goals for each actor

to reach for. so, it could be so powerful”. Energikontoret
Ensuring that

initiatives fit in
the political

agenda

“The regional development programme is a task that we get from the national government
and this is a way to make this more concrete - what kind of development is that we want to

see, what kind of issues we would like to focus on. So we are pointing at some issues
regarding energy production and also energy efficiency”. East Sweden

“Financial,yeah.. but it is political! Because almost all projects have to go to politicians to
decide whether or not we are go into the projects with money. So we can say a source of
investment to fund projects within greentech and such”.. “And we will look at if this is

strategically right, is it politically right. If yes - we say “here you got money and do your
project”. That’s what we put in effort”. East Sweden

“The environmental strategist have already decided, but she has of course asked politician,
if we want to participate”. Linköping kommun

Table 8: Illustrating quotes on strategic activities
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and validating the consumption of biofuel.

All of our respondents were unanimous that one of the biggest obstacles for the
adopters of RETs was the low or no profit from the investment. As a result, some
intermediaries assumed the responsibility to deliver profit to the adopters. To achieve
it, various tactics were applied. One is trying to negotiate higher purchasing
prices for renewable energy with public companies such as Bixia. Kristian from
LRF told us about it: “Bixia was our goal to get cooperation in solar so that they can
sell the energy to Bixia for a little better price that they could get from others. Maybe
they could get a big customer that would like solar energy and we could get a better
profit in this”. Steffan from Bixia Prowin confirmed the support from Bixia’s side :
“Bixia buy energy from small local producers of renewable energy and Bixia buy from
these places in Sweden and take care of this and then sell it for people, for me, for
you. These producers can be farmers, small companies, Bixia buy from over 1000 local
producers in renewable energy”.

Another possibility to find a better price was by finding a local market such as the
local church, school, hospital to pay an extra price for supporting the production of
renewable energy in the community. This was an objective that Kristian from LRF
considered of great importance for his organisation: “Our local goal is to start working
with a market because we see that it’s a problem because we see that sometimes there is
no market for the energy. If we support the company that they can find a local market,
maybe with a church that buy their energy, for heating the houses or local districts
which have houses that need fuels. So a big deal in our work is to start a market in
the region”.

Under this heading of market development we also include different initiatives that
foster sales indirectly such as validation of the new options or development of the
infrastructure of tanking stations to facilitate biofuel sales. In a project cooperation
between LRF and Energikontoret, biogas was tested and promoted as a good option
for vehicles, agricultural machinery and others. Here is what Ylva from Energikontoret
shared about the project: “Energifabriken have developed a method that farmers can
use called RME. It’s biodiesel in all their equipment and they have shown that it’s cost
efficient and nothing will be destroyed in their machines. So, they have shown that
as a model that can be used and then they spread the idea to other areas for example
logistic companies that they can use this in their transportation vehicles and they have
managed to do that with several companies in this region”.

Once the biofuel was validated as an option, the next step was to increase the
access to it with mutual efforts. “Now we have started small groups that work with
these goals in different parts and we are in a group that will work with bioenergy tanks
- places to fill up your car and we have Tekniska Verken that has big part in this and
we have Energikontoret. Together we hope to find opportunity to get to these goals -
that we will get more tanks with bioenergy as a fuel”., Kristian from LRF described
some of their ongoing projects.
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chapter 5

DISCUSSION

The objective of this chapter is to provide an answer to our research question on
the basis of the presented empirical dataset using our theoretical framework as a tool.
We present the variety of roles of public intermediaries examining their content and
meaning. We relate the roles with the phases of the adoption process and discuss the
contribution of our findings. We complete the chapter with brief reflection on the
changeable nature of the roles of public intermediaries.

5.1 Uncovering the set of roles of public

intermediaries

The findings presented in the empirical chapter show that only one out of the six in-
termediaries interviewed does not offer support directly to the adopters. Namely, East
Sweden appeared to have no immediate contact with investors in RETs since they
founded and are the owner of a special entity for that purpose, namely Energikon-
toret. The role of East Sweden, when it comes to RETs, remains on a strategic level:
formulating a regional common vision, strategy and action plan; ensuring that the
initiatives fit in the political and strategical agenda; gathering funds and co-funding
projects in a cooperation with other intermediaries. Other organisations also act on
this higher level as seen in the dataset. The support could come in the form of the
previously mentioned activities or others e.g. validation of the biofuel, working for
a more profitable market. The principal objective of those broader initiatives is to
improve the overall climate in which new adoptions occur, rather than supporting the
single adoption process. On that line of thoughts, our data confirms the role that exist-
ing literature ascribes to public intermediaries as superstructures (Lynn et al., 1996);
orchestrating networks (Batterink et al. 2010); “systemic intermediaries” (Van Lente
et al., 2003); validators of new option e.g. the use of biofuel (Winch and Courtney,
2007); helping establishing sales channels (Howells, 2006).

The focus and the contribution of this thesis, however, resides in the other as-
pect of our findings - five out of the six intermediaries provide direct support to the
adopters (i.e. individuals, small companies) with multiple activities at each phase of
the innovation-adoption process. In the current discussion we argue that the concrete
activities to facilitate diffusion at the adopter level can be grouped to express the fol-
lowing roles of public intermediaries: seed sower, cross-pollinator, knowledge expert,
marriage-broker, sponsor and business mentor. All roles are new discovery when it
comes to public intermediaries. Certain roles such as seed sower and business mentor
constitute the result of our creativity and imagination with the aim to capture the
meaning behind the comprising activities. The rest of the terms are identified in the
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Figure 10: Map of the roles of public intermediaries along the adoption process.

literature, however in a different context. For example, the roles of cross-pollinator,
knowledge expert and marriage-broker are seen by existing research as pertaining to
private intermediaries exclusively. Besides, all three roles all detected at the imple-
mentation phase of the adoption process. We show that all of them are relevant for
public intermediaries, moreover, the role of cross-pollinator, is relocated at the per-
suasion stage instead. Next, the role of the sponsor is presented here in a new context
and the concrete phase at which it supports the adopter is identified.

Finally, we have to remark that results show that the roles are not equally repre-
sented by the intermediaries. This means that some roles were exclusive to some of the
intermediaries such as business mentor, however other roles were common to almost
all the intermediaries, for instance seed sower. All roles and their corresponding stages
are illustrated at figure 10 and are discussed in details in the following section. It is
divided into two main sub-sections following the corresponding stages of the adoption
process presented earlier in the paper.

Pre-adoption phase: Knowledge stage

Under this heading we include two steps from Rogers’ (2003) adoption process, namely,
knowledge and persuasion stages. Based on the empirical data we aimed to relate the
usual activities of the intermediaries under a set of roles presented below.

Seed sower

The metaphor of seed sower was chosen by us because it evokes the image of laying the
seed of knowledge and the perception of an opportunity being planted. The concept of
seed sower not only prompts the idea of initiation of something but also contains the
promise of expected growth in a future stage if proper care and conditions are provided.
Based on the results clarifying the activities of public intermediaries in the beginning
phase of the adoption-process, public intermediaries could be attributed with such a
role. Our results show that the role of seed sower is played by majority of the studied
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intermediaries and imply that much effort is dedicated to it on behalf of the studied
organisations. The seed sower reaches the adopter in two basic forms: information
spreading and events organising. The first one includes the dissemination of a variety
of information. It shed light not only on the existence of the new technology and
its recognition as an investment opportunity but also on the availability of different
support programmes and grants that can help the adopters take advantage of it.
organising knowledge events is the second approach used by the intermediaries in
their role of seed sowers. This instrument brings the opportunity closer to the adopters
through some form of public meetings.

The role of seed sower reveals the important contribution that public intermediaries
have in the very beginning of the adoption process. This stage has remained out
of focus for the previous intermediary literature that focuses on technology transfer
such as Bessant and Rush, 1996; Hargadon and Sutton, 1997; Mignon, 2014) where
the role of intermediaries is studied at the final stage of the adoption process - the
implementation. Therefore, the impact of our findings is crucial for showing first, the
support that adopters receive at the knowledge stage and second, that this support is
fully assumed by public intermediaries. They are the ones who provide the investors
with both awareness-knowledge and how-to knowledge which are essential if the next
phases of the adoption process are to take place (Rogers, 2003).

Pre-adoption phase: Persuasion stage

Cross-pollinator

Rogers (2003) suggests that mass media channels are relatively more important at
the knowledge stage while interpersonal channels are preferable during the persuasion
stage. In line with this statement, in this part we highlight the power of intermediaries
as persuaders exclusively through facilitating personal exchange.

We argue that a good metaphor to describe intermediaries’ main part during this
persuasion stage is that of cross-pollinators. We resort to this term to indicate the
role of the public intermediaries in stimulating the influence across the past and future
investors thus fertilising the seed of the knowledge planted during the first stage.The
term is used by Bessant and Rush (1995) to illustrate the role of the private consultants
who “act rather like bees cross-pollinating between firms, carrying experiences and
ideas from one location and context into another”(p.102). This role, as the two authors
see it, is played by the consultants during the implementation phase. In contrast to
that, we locate the role of the public intermediaries as a key facilitator of the exchange
of knowledge and practice in the persuasion stage. Our findings show that, unlike
private intermediaries, it is in this phase where public actors use their potential of
cross-influencing among the investors to convince them. Here, public intermediaries
harness the so called demonstration effect - by setting up examples of companies who
have already adopted the technology the others will be encouraged to follow (Bessant
and Rush, 1995).

Burt (2005) refers to this exchange between different sides with the term informa-
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tion arbitrage. The author states that it is important part of the brokerage role and
distinguishes different levels in fulfilling information arbitrage. The first one consists
in making people of both sides aware of the interests and difficulties of the other group.
Study trips organised by the intermediaries from our cases cover this first level. The
upper three levels include: transferring best practices; drawing analogies between one
group and the other; synthesising new solutions based on the exposure to diverse in-
formation (Burt, 2005). Similarly, the creation of new answers through blending and
transforming of information is highlighted as a key role for intermediaries by Hargadon
and Sutton (1997). Our findings give little evidence that public intermediaries provide
all of the activities in these so called higher levels of brokerage. It can be supposed
that they are involved in transferring best practices through purposefully choosing
the enterprises that are shown during the study trips. However, there are no indi-
cations that public intermediaries engage in drawing analogies between the adoption
cases neither that they offer some form of synthesised solutions. Given the access that
public intermediaries have to established producers as well as new adopters, it can be
implied that they have a potential for a more solid role in information arbitrage than
the current one they play. Still, there is a need of a further research to be able to
develop this observation into a well-grounded argument.

Implementation phase

We have recognised a series of roles that public intermediaries perform at this phase of
the adoption process. Our findings show that at this stage private intermediaries and
public intermediaries share some responsibilities while others are reserved exclusively
for the latter. Below we begin with the roles that are common for both type of
intermediaries. Afterwards, we present the public-specific roles discovered during the
current study.

Knowledge expert

The role of knowledge expert, as mentioned earlier in the literature review, is identified
and described by Mignon (2014) in her study on private intermediaries’ contribution to
the adoption process. The role includes activities such as detailed technical knowledge,
evaluations of pay-off time, production forecasts as well as recommendation of most
appropriate technology in the particular case. Current literature attributes those type
of specialised expert knowledge to private intermediaries (Bessant and Rush, 1995;
Mignon, 2014). Our findings demonstrate that public intermediaries offer such type
of support as well. In addition, public intermediaries offer a more specialised free
of charge help such as identifying where the investment is best to be positioned as
well as helping out with the necessary permissions. Thus, from the perspective of
the empirical data gathered by us, the intermediary role of knowledge expert at the
implementation phase is seen in a new context - that of the public domain.

Marriage broker

“Marriage broker” (Bessant and Rush, 1995) is another role previously observed in
the settings of private consultants that we employ here to understand how public
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intermediaries impact the implementation process. The nature of this role consists
in serving as a channel providing access to an extended range of different specialists
that can help out with the concrete needs of the adopter. Comparable role can be
found in the scanning and information processing intermediation function by Howells
(2006). It encompasses information gathering and identification of potential partners
and selection of collaborative partners. Our findings, however, confirms a new context
for the role - that of public intermediaries. They integrate all the information available
about product and services and consequently guide the adopters to the corresponding
actors. These can be suppliers, other public intermediaries that have ongoing projects
supporting the implementation of RETs or “a smörg̊asbord of private consultants”, to
use the allegory that Liv from Linköping Kommun brought forward.

In contrast with private intermediaries, here a key feature is the impartiality that
public intermediaries stand for when performing the role of “Marriage broker”. Ref-
erencing other partners and specialists that can help the adopter along the adop-
tion process can easily become a biased procedure if there are resource dependencies
(Klerkx and Leeuwis, 2009) and business interests. Therefore, as publicly funded and
non-for-profit organisations, public intermediaries have a much stronger point of trust-
worthiness when they spread their recommendations. In our view, this represents their
unique value in comparison with the private intermediaries who provide the same type
of support to the investors.

Sponsor

We have chosen the term of sponsor to gather the activities through which public
intermediaries ensure financial support that helps the adopters implement the tech-
nology. The role of sponsor is identified by Johnson (2008) in a different context -
technology commercialisation while the supporting private-public intermediary is an
industry-government-academia collaboration or the so called “triple helix”. He illus-
trates that one of the primary role of the intermediary organisation is to provide and
distribute public-private funding for innovation efforts. In our case intermediaries fa-
cilitate the delivery of money available through different governmental or EU grants
to the adopters. It can be argued that this public intermediaries’ role is the most
easily recognisable and therefore, often the most appreciated by the investors. The
following words of Liv from Linköping Kommun illustrated the considerable interest:
“There’s a governmental funding or governmental grant for photovoltaics, solar energy
producing electricity. But there are so many applications to get that. The interest in
investing solar energy is very high so that the amount of money is already consumed.
That grant will be for the next year as well, but still there are more applications than
there is money”.

Business mentor

The final role that we have detected in the implementation phase we defined as busi-
ness mentor. The final role that we propose is new and does not originate in the
existing literature.The meaning that we ascribe to this role is that of a figure that
guides the adopters on their way as entrepreneurs helping them develop certain busi-
ness skills. Länsstyrelsen, for example, ran a programme of building entrepreneurial
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capacity in the rural areas. Erik from Länsstyrelsen described his vision when it comes
to developing skills among the adopters: “So if you want companies to invest more in
solar power, you have to bring some added value to the investments - that it can be
used for marketing activities, for example or brand-building. And in that case I think
we need more information and competence development for the business owner”.

Moreover, we argue that in this way public intermediaries target to change the
perception of adopters regarding the RETs and to make them think of other business
aspects of the RETs adoption, beyond the direct profitability. We could say that
here intermediaries try to work on adopter’s perception of what Rogers (2003) calls
relative advantage of the innovation which is affected not only by economic terms
but also social-prestige factors (Rogers, 2003). Intermediaries guide new entrants so
that they can recognise the value of the RETs coming from its compatibility with the
values and norms in the society. Therefore, our study shows that public entities can
support adopters in developing abilities which allow them to exploit the full value of
the RETs project. Additionally, company form needs to be chosen when setting up
an RETs enterprise. This is especially valid when you set up a biogas plant since the
profitability of the enterprise requires cooperation among various owners in a common
company. Different business, legal and personal factors need to be taken into account
to organise a venture that is mutually accepted by all the co-investors in the biogas
plant. As shown in the empirical findings, public intermediaries are the ones who
provide support in the process of conceiving a working business model.

5.2 The illusion of a well-delineated role

To draw concrete lines of the role of each separate organisation even at a certain
fixed moment appeared to be a challenge. One of our respondents (Mattias from East
Sweden) made the following comment when asked how is the role of his organisation
different from the rest: There are many actors involved and it’s always not that clear
what responsibilities that and that and that organisation has. And of course we
come very close to each other when it comes to responsibilities. One explanation
to this fact could be that the reasons for the setting-up of similar organisations are
not necessarily mutually exclusive (Klerkx and Leeuwis, 2009) which can result in a
certain overlapping between the organisations’ roles. Still, the overlap appears to be
occasional and limited as confirmed by the examples of our respondents in various of
the interviews. Moreover, the role of the intermediaries might change over time as a
response to different needs of the investors, shift in the market, the regulations or a
switch in the financial resources. Erik from Länsstyrelsen confirms that the role of its
organisation is formed as a reaction to the demand of their different target groups such
as business advisors, investors and municipality energy advisors. He also stressed the
impact of a new budget over their role as follows: “We work with short-term activities
since we (refers to Sweden) don’t have a long term strategy. When the new budget is
voted, then the situation can be completely different”.

As a form to cope with this obstacle, public intermediaries are tightly dependent
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on the outside funding coming in the form of various short-term projects, usually
three years of duration. As an implication, organisations cannot guarantee a long-
term role and identity with which it can be recognisable to its target groups. This
can create ambiguity, lift barriers for the appreciation of their role and even lead
to the perception of those organisations as “noise” (Candemir and Van Lente, 2007)
instead as bridges and catalyst of the diffusion. Thus, the constrained time horizon of
the outer public fundings impedes the intermediaries from becoming well-established
(Klerkx and Leewuis, 2009) and from building a recognisable profile. Thus, exists
the challenge that the short-term project-based source of funds pose a threat to the
formation of a well-defined and identifiable role of public intermediaries.

Finally, as seen from our empirical findings, the existing goals of public interme-
diaries within RETs can be characterised as lacking concretion. In most cases in our
study, goals are defined broadly as “to lower the barriers for people who are interested
in solar energy, to make them see how much they can produce and maybe that make it
easier for them to make the decision to actually do it” (Liv from Linköping Kommun);
“to decrease the CO2 emissions and within that of course renewable energy production
is one part” (Mikael from East Sweden) or “the only target that we have is more renew-
able energy” (Erik from Länsstyrelsen). Loosely set goals such as those provide little
visibility and clarity regarding RETs neither for intermediaries nor for adopters. This
creates a challenge for intermediaries to channel their efforts in advance and allows for
a higher permeability to the external conditions in which they operate.

Based on the above observations, we find a confirmation of the argument by Van
der Meulen et al. (2005) that intermediaries are dynamic with regard to their role and
objectives which can change over time as a result of interaction with their environment.
As a consequence, it would be a misconception to expect from the current analysis a
classification of public intermediaries based on their fixed roles. Rather, we aimed to
reveal the assortment of all possible roles that different intermediaries embody on a
variety of occasions along the single adoption process.
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chapter 6

CONCLUSION

The last chapter provides the final overview of the thesis where the outcome of our
research is highlighted. This includes the implications of our findings, the limitations
inherent to the current study and suggestions on how it can be continued with future
research.

6.1 Theoretical contribution

Our research investigating how do public intermediaries support adopters of RETs
revealed that public intermediaries are not only supporters at the system level as
mentioned in the literature but also at the adopters level. Public intermediaries’
contribution during the adoption process is present in all of its phases and comes in a
variety of roles.

Essential result from our findings was the relevance of public intermediaries in
their support delivered to the adopters of RETs at the very beginning of the adoption
process, the knowledge stage. This shed light on the gap in the literature about who
supports adopters in the pre-adoption stage. To illustrate this support which is totally
performed by public intermediaries we have defined a new role in terms of name and
content - the seed sower.

Furthermore, we have discovered that public intermediaries support adopters of
RETs with exchange of knowledge and practice during the persuasion stage. This
support was identified in the literature, as performed by private intermediaries in the
implementation stage. Therefore, this result allowed us to define the role of cross-
pollinator in a new context and in a new phase of the adoption process.

Other roles such as knowledge expert, marriage broker and sponsor are defined
in a new context - performed by public intermediaries in the implementation phase.
For the marriage broker role, we have identified the impartiality as a key factor that
public intermediaries possess when performing this role and which could explain their
unique value that differentiates them from the private ones in this role. However,
arguably the role of sponsor appeared to be the most recognisable and appreciated
by the adopters. In the implementation phase, our results showed also that public
intermediaries provided business skills support to adopters of RETs. To illustrate this
we have proposed a new role in term of name and content i.e the business mentor
which was not previously identified in the literature.
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6.2 Implications for practice

Few hints to policy makers can be drawn from this thesis. First, public intermediaries
need resources and capabilities in order to perform effectively the roles that we have
identified in this thesis. Thus, policy makers should aim to ensure that public interme-
diaries have access to knowledge, resources and networks of actors needed to develop
their ability and willingness to assume their intermediation role. Moreover, policy
makers should not underestimate the direct connection public intermediaries-adopters
and should facilitate continuous interaction between actors in order to speed-up the
diffusion of RETs.

Second, public intermediaries depend strongly on the outside funding coming in the
form of various short-term projects. Due to the unceasing change in the goals of these
projects that constitute the basis of public intermediaries for the diffusion of RETs,
the development of a stable and a solid knowledge base on RETs developed by the
public intermediaries through their continuous support to adopters during the short
term projects could be impeded. Therefore, the government needs to think about long
term goals in order to maintain this knowledge base and enhance the skills of public
intermediaries and their ability to improve further the quality of RETs projects and
bring new investors.

Finally, the identified roles differ in terms of how many public intermediaries per-
form the same role - some were performed by all and some roles were limited to certain
intermediaries. This hides two potential risks : first one is unnecessary overlapping
between public intermediaries entailing inefficient spending of public resources; second
risk is related to the possibility that during certain phases or in certain roles adopters
receive scarce support due to the lack of enough intermediaries’ focus on those phases
or roles. Therefore, we see a need to ensure the balance between the roles, define
clearly who does what and secure sufficient support to the adopters at each phase of
the adoption process.

6.3 Limitations

The first limitation is that the contribution of such a research might lose much rele-
vance outside of Sweden. The learning points of the study will inevitably be context-
dependent, the context in this case being Östergötland, a particular region in Sweden
and thus it does not guarantee if our findings are valid in general to other regions. As
expressed by Batterink et al (2010, p. 70), “If you want to set up something similar to
our [contribution] in a different region, you should make sure it is independent from
how it is set up here. You really have to consider the dynamics of the region and set
it up accordingly”.

A second limitation can be found in the fact that generalisation of the achieved
results could not happen without the use of other methods, such as quantitative re-
search.In this study, we have used only qualitative research which according to Corbin
and Strauss (2008) is not used for generalising the results. Moreover, we have ob-
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served that not all activities are performed by all of the intermediaries, the number of
activities performed in the roles also differed. Given the qualitative character of the
current study, however, we could not measure the exact impact of each role.

6.4 Further research

The current thesis aims to serve as an inspiration for academic arena within energy
field to dig deeper into the role of public intermediaries and their connection to other
actors in RE sector. Four main research implications could be derived from this study.
First, this study based on the Swedish context creates a good basis for comparison
with other countries which will allow to draw general principles and recommendations
at the time of tailoring working public institutions to fulfill the role of intermediation.
Given the concern of EU with the speeding up of RETs diffusion, it will be valuable
to be able to compare public institutions in their role of intermediation among the EU
countries.

Next, related to the second limitation pointed above a quantitative study that aims
to assign “weights” to the roles, for example, could be one possible continuation of the
current research. Thus, the degree of relevance of each role could be evaluated and
the understanding of the presence of public intermediaries along the adoption process
could be improved.

Third, public and private intermediaries are two distinct actors aiming for the
diffusion of RETs supporting the adopter. A comparative study could locate the
advantages and disadvantages of the intermediary role of private vs public and suggest
an optimal distribution of roles between them. Thus, the current research could be a
good start for scholars to dig deeper in this relationship and in how this connection
impact the diffusion of RETs.

Finally, despite the difficulties associated with the study of the intermediation role
which could be interfering with other roles that public organisations have, a study that
investigates how adopters see the role of public intermediaries can be a good evaluation
of the support that the public intermediaries are offering and a way to improve further
the public intermediation role. A similar emphasis on the actors in the demand side
of the process is put by Bergek et al. (2013) and Dinica (2006). However, further
research taking actor perspective are needed to be able to access the effectiveness of
the intermediation role.
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APPENDIX: QUESTIONNAIRE

The following table provides an overview of the main questions used during our in-
terviews with each of the six intermediaries with the objective to find an answer to
our research question : How do public intermediaries support adopters of RETs and
during which phases of the single adoption process?

Topic Question

Introductory
question

Please tell us a few words about you - your role in the organisation and for
how long have you been working in it?

Who are
they?

How would you describe your organisation - its goals and activities in support-
ing renewable energy production? Is increase in renewable energy production
a principal part of your overall goals?

How do they
support

adopters?
How do you reach those who would like to invest in energy?

How do you support a person/organisation who wants to produce renewable
energy?
Can you give us an example of a project that you have been participating in?
Who was involved and what role did you play in the process?
What would you say is the organisation’s role in increasing the production of
renewable energy?
Which actors (persons or other organisations) do you come in contact with in
the frame of that role?
What do you consider to be the main contribution of your organisation for the
increase of the number of investors in RETs?

At which
stage?

When does your support for an investor start? When does it end?

- How do you help them to be aware of the options they have? Obstacles?
- How do you help them to take the decision to invest ?
- How do you support them once the decision is made i.e. help with the
implementation of the project?

Closing
question

If you could change one thing in the current situation of RETs what would
that be? ; What is that prevent you from playing your role as you would like
to?

Table 1: Questionnaire
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nology,Göteborg, Sweden.

Bergek, A. (2010). Levelling the playing field? The influence of national wind power
planning instruments on conflicts of interests in a Swedish county. Energy Policy,
38:2357-2369.

Bergek, A., Jacobsson, S., Carlsson, B., Lindmark, S. & Rickne, A. (2008). Analyzing
the functional dynamics of technological innovation systems: A scheme of analysis.
Research Policy, 37(3):407-429.

Bergek, A., Mignon, I. & Sundberg, G. (2013). Who invests in renewable electricity
production? Empirical evidence and suggestions for further research. Energy Policy,
56:568-581.

Bergek, A., Berggren, C., Magnusson, T. & Hobday, M. (2013). Technological dis-
continuities and the challenge for incumbent firms: Destruction, disruption or creative
accumulation? Research Policy, 42(6-7):1210-1224.

Bessant, J. & Rush, H., 1995. Building bridges for innovation: the role of consul-
tants in technology transfer. Research Policy 24: 97-114.

Bixia (2015). Om Bixia ProWin — Offensiv utveckling av förnybar kraftproduktion.
[online] Available at: http://bixia.se/sv/prowin/om-bixiaprowin/det-har-ar-

bixiaprowin [Accessed 23 Apr. 2015].

63



References

Bringer, J. D., Johnston, L. H. & Brackenridge, C. H. (2006). Using Computer-
Assisted Qualitative Data Analysis Software to Develop a Grounded Theory Project,
Field Methods, 18(3): 245-266.

Bryman, A. & Bell, E. (2011). Business Research Methods 3e. Oxford university press.

Burt, R. S. (2005). Brokerage and closure: An introduction to social capital. Ox-
ford University Press.

Candemir, B. & Van Lente, H. (2007). Intermediary organisations: bridges, cata-
lyst, or noise? An analysis of Agricultural Biotechnology in the Netherlands. Triple
Helix 6 Conference. National University of Singapore.

Carlsson, B. & Stankiewicz, R., (1991). On the nature, function and composition
of technological systems. Journal of Evolutionary Economics 1(2): 93-118.

Carlsson, B. & Stankiewicz, R., (1995). On the nature, function and composition
of technological systems. In: Carlsson, B. (Ed.), Technological Systems and Economic
Performance: The Case of Factory Automation. Kluwer Academic Publishers, Dor-
drecht, 21-56.

Cash, D. W. (2001). In Order to Aid in Diffusing Useful and Practical Information:
Agricultural Extension and Boundary Organizations. Science, Technology & Human
Values, 26(4): 431-53.

Cooke, P., Uranga, M. G., & Etxebarria, G. (1997). Regional innovation systems:
Institutional and organisational dimensions. Research policy, 26(4):475-491.

Corbin, J. & Strauss, A. (2008). Basics of qualitative research: Techniques to de-
veloping grounded theory (3rd Ed.). Los Angeles, CA: Sage.
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Hägerstrand, T. (1952). The Propagation of Innovation. Waves Lund Studies in
Geography: Series B(4). Lund, Sweden: University of Lund.

Heide, D., Greiner, M., von Bremen, L. & Hoffmann, C. (2011). Reduced storage
and balancing needs in a fully renewable European power system with excess wind
and solar power generation. Renewable Energy, 36(9):2515-23.

Hekkert, M. P. & Negro, S. O. (2009). Functions of innovation systems as a framework
to understand sustainable technological change: Empirical evidence for earlier claims.
Technological Forecasting and Social Change, 76(4): 584-594.

Hekkert, M. P., Suurs, R. A. A., Negro, S. O., Kuhlmann, S., & Smits, R. E. H.
M. (2007). Functions of innovation systems: a new approach for analysing technolog-
ical change. Technological Forecasting and Social Change, 74(4): 413-432.

Howells, J. (2006). Intermediation and the role of intermediaries in innovation. Re-
search policy, 35(5): 715-28.

Jacobsson, S. (2008). The emergence and troubled growth of a biopower innovation
system in Sweden. Energy Policy, 36(4):1491-1508.

Jacobsson, S. & Bergek, A. (2011). Innovation system analyses and sustainability
transitions: Contributions and suggestions for research, Environmental Innovation
and Societal Transitions, 1:41-57.

65



References

Jacobsson, S. & Johnson, A. (2000). The diffusion of renewable energy technology:
an analytical framework and key issues for research. Energy Policy, 28:625-640.

Jacobsson, S. & Lauber, V. (2006). The politics and policy of energy system transformation-
explaining the German diffusion of renewable energy technology. Energy policy, 34(3):
256-276.

Johnson, W. H. (2008). Roles, resources and benefits of intermediate organisations
supporting triple helix collaborative R&D: The case of Precarn. Technovation, 28(8):495-
505.

Klerkx, L. & Leeuwis, C (2009). Establishment and embedding of innovation bro-
kers at different innovation system levels: Insights from the Dutch agricultural sector.
Technological Forecasting & Social Change, 76: 849-860.

Landry, R., Amara, N., Cloutier, J.-S. & Halilem, N. (2013). Technology transfer
organisations: Services and business models. Technovation, 33(12):431-49.

Länsstyrelsen Östergötland (2008).Förnybar energi i Östergötland
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