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There is no power for change greater than

a community discovering what it cares about.
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Executive Summary

As the energy transition calls for system wide transformation in current energy provision,
local energy initiatives are important facilitators in achieving the Dutch energy targets. In
Gelderland province, the programme Wijk van de Toekomst was introduced to facilitate
bottom-up approach in achieving energy neutral targets in Built Environment and aims to
adopt a wide range of community-led sustainable energy projects in local neighborhoods.
Due to a large variety of actors, size, and scope in local energy initiatives, the application of
Communities of Practice (CoPs) is crucial in engaging residents and relevant stakeholders to
share and create knowledge together. However, many of local energy initiatives are already
struggling with different levels of engagement and existing knowledge gaps further hinder
the development of energy projects. This poses even greater challenge for those newly
emerging neighborhoods as they lack the capacity and support to implement active resident
engagement.

Strategic Niche Management theory predicts that niche-level actors and networks will
aggregate learning from local projects, disseminating best practice, and encouraging
innovation diffusion. Thus, the explorative study aims to investigate three frontrunner
neighborhoods participating in the program Wijk van de Toekomst and discusses how their
Communities of Practice (CoPs) share and create knowledge in their local energy initiatives
with actors of different levels of engagement. To examine the process of knowledge sharing
and knowledge creation in local energy initiatives, the research takes Knowledge
Management approach to address the framework of CoP by Wenger et al (2002) and the
SECI model by Nonaka & Takeuchi (1995).

The framework of CoP distinguishes the CoP into three key components: Community,
Domain and Practice. Using the three components, the context of knowledge sharing in
local energy initiatives is examined. The knowledge management literatures state that
process of knowledge sharing is a pre-requisite for knowledge creation. The framework SECI
model further investigates the process of knowledge sharing in local energy initiatives using
four knowledge conversion cycles: Socialization, Externalization, Combination, and
Internalization. The analyses drawn from the study validate the theoretical concepts of
knowledge management and yield useful new insights that can assist CoP knowledge
management system in local energy initiatives to take a step closer in achieving the natural
gas-free energy system together with actors of different level of engagement.
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1. Introduction

1.1 Research Problem & Statement

1.1.1 The Dutch: Reduction in CO2 Emission

Following the Climate Agreement of Paris 2015, the Netherlands has set ambitious
greenhouse gas (GHG) emission reduction targets of at least 49% in 2030, compared to
1990, and 95% reduction by 2050 (Rijksoverheid, 2019). In addition to its climate accord
presented by the government in The Hague, the plan to phasing out coal-fired power
generation begins in 2020. Respectively in 2018 and 2019, the Supreme Court ruled that in
the Court of Appeal was allowed and could decide that the Dutch state is obliged to achieve
the 25% reduction by the end of 2020 (Rijksoverheid, 2019).

The nation-wide transformation is required in the current, predominantly fossil-based
energy system to achieve sustainable, climate-neutral energy system. The sense of urgency
calls for all five economic sectors; electricity, industry, agriculture, land use, mobility and the
built environment, to take part in achieving the target level (Klimaatakkoord, 2019) Such
transformation not only impact energy technology but also society at large. The Dutch
energy transition is a collective and complex processes that involves all major societal actors
and external resources. This includes not only relevant stakeholders in public and private
sectors but also residents of the Netherlands.

1.1.2 The Dutch: Energy Transition in Built Environment

In March 2018, the Dutch government has made a decision to stop natural gas extraction by
2030 and launch a nation-wide programme to transform the existing buildings into natural
gas-free, sustainable buildings (MEA, 2018). Prior to the decision, the rich gas fields in the
north eastern part of the Netherlands have not only boosted the Dutch economy in the
second half of the 20th century, but also led to a situation in which practically all Dutch
residential and commercial buildings are dependent on a natural gas for cooking and
heating (MEA, 2018). In Groningen alone, it is estimated that around 7 million out of 8
million households are connected to the gas network (HollandTimes, 2018).

In order to sustain the energy transition process, the Dutch households need to fully take
part in overcoming path dependency and unsustainable trajectories of natural gas system.
The removal of natural gas from the existing districts will need to changes in 30 000 to 50
000 homes per year by 2022 and the process needs to accelerate to 200 000 homes a year
(HollandTimes, 2018). The implementation of a wide range of community-based sustainable
energy projects (CE) are currently at the forefront of emerging trend. The process allows the
stakeholders to understand energy problems at stake, share vision of energy transition and
provide opportunities for local residents to be inclusive and forge a new relationship with
what sustainable energy means to their environment.

1.1.3 Provincie Gelderland: Wijk van de Toekomst

Due to national and regional targets towards energy transition, there is an increasing
number of citizens who are actively taking part in implementing sustainable energy source
in their neighborhoods. The various energy projects aim for local development and
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provision of alternative energy source. In the province of Gelderland, GEA know as Gelders
Energieakkord has been formed in 2015. Together with 250 partners, GEA is committed in
making Gelderland energy-neutral by 2050 (GEA, 2020). There are five programmes in GEA
network: Built environment, mobility, businesses, institutions and industry, sustainable
generation, agriculture and land use (GEA, 2020).

As a part of GEA’s Built Environment programme, Wijk van de Toekomst was introduced in
2017 to support a wide range of community-led sustainable energy projects to be
implemented in local neighborhoods (GEA, 2020). The task is to make existing homes more
sustainable and extend the number of gas-free neighborhoods to 200 by 2024 (GEA, 2020).
Currently, there are 19 neighborhoods participating in the programme and 7 neighborhoods
are in the process of registration (Evaluatie WvdT, 2020). The map below gives an overview
of 19 neighbourhoods (Figure 1): orange circles indicate three neighborhoods that are used
as for this research and green circles indicate rest of the neighborhoods in the Wijk van de
Toekomst programme.

Figure 1. Map of the Province of Gelderland (Adopted from Evaluatie WvdT, 2020)

Source: WvdT, 2020

1.1.4 Local Energy Initiatives & Knowledge Gaps

Energy transition is a long-term process where the added benefits would only be visible in a
long term. Thus, there is importance in keeping the actors in the local energy initiatives
active and engaged throughout its transition process. Since various contextual background
of neighborhoods allow local energy initiatives to be both complex and unique, the
application of Communities of Practice (CoPs) is crucial as it acts as a vehicle that engages
residents and relevant stakeholders through its process of knowledge sharing and
knowledge creation. However, the early markers of local energy initiatives have to build and
facilitate the CoPs from scratch. This put pressure on local energy initiatives that are already
struggling with different levels of engagement and existing knowledge gaps that further
hinder the development of their energy projects.
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As a steering committee of the programme Wijk van de Toekomst, the province is looking
for ways to support the local energy initiatives and their municipalities. Since local energy
initiatives are rather new phenomenon, there is a lack of understanding in how energy
initiatives facilitate CoPs with actors of different levels of engagement. To add, there needs
to be a guaranteed quality of CoP learning environment where knowledge shared, created
and gained throughout initiative processes can further support new neighborhoods of Wijk
van de Toekomst. Thus, a deeper investigation in CoPs of frontrunner neighborhoods in
their local energy initiatives seems to be a necessary step to draw lessons learned in
managing knowledge in CoP to facilitate growth and engagement in future local energy
projects.

1.2 Research Aim & Questions

Central Research Aim:

To explore CoP knowledge sharing and creation processes in local energy initiatives in order to
advise knowledge management system that can accelerate the level of engagement in future
neighborhoods participating in the programme Wijk van de Toekomst

Sub Research Aim:

To analyze the application of CoPs in local energy initiatives
To identify activities & tools that facilitate different levels of engagement in local energy initiatives
To provide recommendations for CoP knowledge management in future local energy initiatives

The following research questions were created in order to achieve the research aim.

Main Research Question

In what ways do actors of different levels of engagement in local energy initiatives mutually
share and create knowledge with the application of CoP?

Sub Research Questions:

1. How are components of CoP implemented in local energy initiatives of each
neighborhoods?

2. How do these components of CoP shape the process of knowledge sharing?

3. With the application of SECI model, how is CoP knowledge management organized in
local energy initiatives?

4. What are the patterns of activities and tools that facilitate CoP knowledge sharing in
local energy initiatives?
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1.3 Scientific and Societal Relevance of the Research

Scientific Relevance

The research has been conducted to give tractable explanations of local energy transitions
which encompass grassroots innovation (Seyfang et al., 2014, Seyfang & Haxeltine, 2012;
Martiskainen et al, 2018, Heiskanen & Matschoss, 2017), local energy policies (Busch &
McCormick, 2014, Becker et al, 2011), and community energy (Walker & Devine-Wright,
2008, Walker et al., 2007; Van der Schoor & Scholtens, 2015) among others. Like this, many
scholars have discussed energy transition in niche environment and explored the topicin a
wider scope for investigation. However, little is known about the scope and potential of
knowledge management in bottom-up energy initiatives. Although there are existing
literatures on knowledge management, only portion of the studies have been applied to the
public sector. Much of these are developed predominantly for private sectors to promote
organizational restructuring and shifting to a knowledge-based economy (Wenger, 2010a).

Due to the nation-wide urgency in achieving Dutch CO; targets and its shift towards natural
gas-free energy system, there is increasing academic interest in facilitating the sustainable
energy system in the niche environment. Currently, more research on alternative
sustainable technologies and feasibility study are being conducted to implement realistic
plans for niches. This calls for new measures in policy guidelines and knowledge support in
local energy initiatives. The lack of knowledge on how local energy initiatives can facilitate
the knowledge sharing and knowledge creation process can hinder the ability to innovate
and successfully follow-up on various types of renewable energy plans.

Societal Relevance

The focus of the paper examines the local energy initiatives in the neighborhoods that are
participating in the program Wijk van de Toekomst. Currently, there are 21 neighborhoods
that are participating in the programme Wijk van de Toekomst and the Province of
Gelderland strives to increase the number to 200 neighborhoods by 2024. By exploring the
process of CoP knowledge sharing and creation in different neighborhoods, it can guide
potential neighborhoods in facilitate its local energy initiatives and accelerate the
implementation of energy projects. Since the local municipalities lack capacity in applying
strategies to support and steer the local energy initiatives, the insights of the research can
be used as analytical tool. The local neighborhoods that have marginalized communities can
be better guided to achieve higher level of engagement in their CoPs.

For public and private consultancies, local energy transition is a complex procedure that
requires localized knowledge and system-wide change. This means that it is not just
individuals but also community as a whole need to seek long-term change towards
achieving natural gas-free neighborhoods. The knowledge management process in CoP is
vital for governments, NGOs, businesses and knowledge institutions to understand how to
facilitate active engagement in local neighborhoods and accelerate its local energy planning.
Thus, the paper will provide important insights on how CoPs are implemented in different
local energy initiatives. It is important that many local energy initiatives are successfully

10
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implemented to mutually share and create knowledge for energy transition in built
environment.

1.4 Reading Guide

The chapter 1 provides the problem statement, research objectives and relevance for the
thesis. Following chapter 2 presents literatures to address relevant theories and concepts to
build theoretical framework for the paper. Chapter 3 explains the methodology used in the
research by providing research philosophy and research strategy. Also, it discusses the
research methods in data collection and data analysis. Then Chapter 4 discusses the findings
of the research and analysis from interview coding. Chapter 5 revisits the research question,
and provides reflection on theories and indication of future research. Chapter 6 provides
recommendations for the knowledge management system in CoP for the future local energy
initiatives.

2. Literature Review & Theoretical Framework

2.1 Strategic Niche Management

Before diving into the topic of local energy initiatives, it is important to look at the relevant
researches done in Energy Transition. Many of these theories address the change from the
conventional energy system towards renewable energy alternatives and there are
numerous theories that describe such transition. However, the relevant research for this
research is based on the framework of Multi-Level Perspectives (MLP) which focuses on the
strand of the studies called Strategic Niche Management (SNM). The section 2.1 further
provides its theoretical implication to local energy initiatives.

2.1.1 Socio-Technical Niches

The multi-level perspective (MLP) grounded by Geels (2002) offers useful framework in
understanding how social dynamics involved in energy transition can be examined in a
society at large with three different levels of structure ranging from landscape (macro),
regime (meso), and niches (micro). The following research, however, explores different local
energy initiatives in neighborhoods in the Gelderland province. Thus, the area of focus is
illustrated in the red box which is in the niche domain (Figure 2). The point of departure for
the relevant literature starts with Strategic Niche Management (SNM).

The energy transition in the local neighborhoods take place in micro level. Several scholars
have studied on how introduction of sustainable innovations in niches can benefit the
transition process. To successfully implement niche growth and emergence, the early
literature by Kemp et al (1998) identifies maintaining shared, specific and achievable niche
activities, building social networks, and learning. This is linked with Geels and Raven’s
literature (2006) with the idea of mainstreaming sustainable practices in business. It states
that different niches bring out best practice, learning and effective networks with involved
actors in the projects and it can stand above and apart from individual projects, as a carrier
of ideas and practices (Geels & Raven, 2006b). Many scholars tackle the question of why a
certain innovation journey leads to positive or negative outcome. The interactions between

11
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three internal niche process have been analyzed to study the success and failure of the
innovation (Raven, 2005).

Moreover, Geels and Raven (2006) further defines niches as special geographical locations,
but also specific application domain where it can bring wider diffusion of the innovation. In
addition, Hoppe et al. defines local as communities of place, and to specifically mean a
geographically bound sub-national community of place (Hoppe et al, 2015). Community
initiatives comprise of various societal actors in different institutional settings and are
unified with multiple set of objectives. It is based on local collaborative solutions that can be
set up by individuals, groups of individuals, households, small businesses or local authorities
that operate individually or in an organized way are often referred to as local energy
communities (Hoppe et al, 2015).

Figure 2. Multi-level perspective on transition (adopted from Geels, 2002, p.1263)
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2.1.2 Three Internal Niche Process
The early work of the strategic niche management was criticized for having bias towards

bottom-up niche-driven innovation. Thus, it is important to point out that later the SNM
literatures have further elaborated that niche innovation is not the sole condition for the
transition but still an important part of the transition (Raven, 2005; Geels & Raven 2006,

12
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Seyfang & Geels, 2008). Niche management, just like any other form of management, is not
the responsibility of a single actor but a collective endeavor. In practice, different actors
(e.g., state policy makers, local authorities, NGOs, citizen groups) may take the lead and take
on larger roles as niche managers (Hoppe et al, 2015; Raven, 2005; Kemp et al, 1998). The
diffusion of innovative practices in niches can potentially have influence on the regime by
enabling replication of projects within the niche and bringing about changes through
multiple small initiatives, eventually growing in scale and attracting more participants.

The Geels and Raven (2006) claim that the successful emergence and growth of niches
depends on three key processes. The SNM scholars focus on the evolutionary development
of the socio technological niche by looking at three internal niche process: 1. shaping of
expectations and visions, which can provide direction to learning and development. It is
beneficial when more participants in the group share the same expectations.2. building of
social networks where new combination of actors coming together from diverse fields and
disciplines. The constituency behind facilitate interactions between stakeholders, and
provide the necessary resources (money, people, expertise). 3. learning processes that
forms alignments between technical (designs & infrastructure) knowledge and social
(regulation, cultural, user preference) knowledge (Geels & Raven, 2006b). The SNM
framework is the starting point of the analysis as the local energy initiatives are held in niche
environment.

The figure 3 presents alternative trajectory carried by local projects and the red boxes
indicate the three previously mentioned internal niche processes. To navigate the dynamic
process of social learning in the niche environment, it is appropriate to focus on the third
process: learning.

Figure 3. Emerging alternative trajectory carried by local projects
N\

First Process

Global level Shared rules (problem agendas, search heuristics,
(community, expectations, abstract theories, technical models)
field) = ....... OO S S
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The process of learning takes place in an early phase of socio-technical transition in and
around niches as a third process of niche development. It is seen as the translation of
experience in local projects into general knowledge, rules and norms that eventually creates
knowledge flow between the niches (Geels & Raven, 2006b; Smith & Raven, 2012). These
niches are protected spaces where small application of novel ideas, social and technical

13
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innovation have the opportunity to mature. The development and specification of these
new ideas are called learning processes which allows new ideas to evolve, acquire meaning
and value of the innovation, and establish development and infrastructure (Beers & van
Mierlo, 2017).

2.2 Knowledge Management

Some people have claimed that the term knowledge management is an oxymoron that
when it comes to knowledge, they say, the term management does not even apply
(Wenger, 2004). However, it also makes sense to think that if knowledge is a strategic asset,
then it has to be managed like any other organizational asset. If by “manage” we mean to
care for, grow, steward, make more useful, then the term knowledge management is rather
apt (Wenger, 2004). Although it is a relatively young discipline, knowledge management has
been influenced by multidisciplinary roots from social sciences, information science, human
resource management, economics and psychology (Martin-Niemi & Greatbanks 2010;
Wallace 2007; Dalkir 2005).

In the literatures of knowledge management, there are two core knowledge processes:
knowledge sharing and knowledge creation (De Brun, 2005). The knowledge sharing is
understood as a pre-requisite for knowledge creation. Thus, in order to acquire new
knowledge, the knowledge and experiences of different actors need to be shared and
gained (Collins, 2010; De Brun, 2005). Although information, skills, expertise can be
exchanged one-directional, process of knowledge sharing is two-way or multilateral
exchange where actors learn from each other (Janus, 2016). The section 2.2 further
constructs a theoretical lens with which to address the implication of knowledge sharing
and knowledge creation in local energy initiatives.

2.2.1 Explicit Knowledge & Tacit Knowledge

Before addressing the core elements of knowledge management, a deeper understanding of
knowledge attributes is discussed. Polanyi first distinguished the knowledge between
explicit knowledge and tacit knowledge (Polanyi, 1967). Later, Nonaka developed the
concept of Polanyi into Knowledge Management and described the integration process
between explicit and tacit knowledge (Nonaka, 1991; Polanyi, 1967).

First type, explicit knowledge, refers to formalized knowledge that is expressed in the form
of instruction, data, formulas and procedures (Kogut & Zander, 1992). Nonaka & Takeuchi
further describe explicit knowledge as knowledge of rationality and it is sequential
knowledge “there and then” (Nonaka & Takeuchi, 1995). The transmission of information
and data can also be achieved through extensive training and certification (Quinn et al.,
1996). The explicit knowledge can be easily acquired, saved and shared in formalized forms
like books, DVDs, manuals, tapes (Collins, 2010).

Second type, tacit knowledge, is more complex and it is also known as knowledge of
experience which is simultaneous knowledge of “here and now” (Nonaka, 1991). The
knowledge is commonly transferred in verbal forms, actions and procedures through
commitments, ideas, values and emotions (Shamsie & Mannor, 2013; Nonaka & Takeuchi,
1995). The tacit knowledge sharing is seen as a part of socialization process at the group

14



Keeping LEI Active: A pathway towards natural-gas free Gelderland

level (Gao & Clark, 2008). However, it is more difficult to formalize the knowledge and
sometimes miscommunication can arise due to variations in meanings, metaphors and
experiences behind the stories (Nonaka, 1991).

2.2.2 Knowledge Creation: SECI conversion model

Several literatures address that challenges arise when there is too much emphasis on how
to codify knowledge rather than focusing on how to share knowledge within an entity like
CoP (Von Krogh, 1998; Lave & Wenger, 1991). This shows that knowledge conversion is
essentially about people and organizational structure. To further understand the process of
knowledge sharing and knowledge creation in local energy initiatives, the paper builds the
theoretical framework with Nonaka’s SECI model (Nonaka & Takeuchi, 1995). The SECI
model is one of the influential frameworks in the field of knowledge management that
focuses on a collective learning process through its model of knowledge conversion (Martin-
Niemi & Greatbanks 2010; Nonaka & Tekeuchi, 1995).

Nevertheless, the model provides theoretical understanding that for knowledge to be
created and exploited, it needs to be shared (Nonaka, Toyama & Konno, 2000; Nonaka,
1994). The figure 4 presents SECI model which shows the process of knowledge conversion.
Each square box represents the concept of ba that is translated as a concrete or virtual place
where knowledge conversion occurs (Dalkir, 2011; Nonaka & Takeuchi, 1995). There are
four cycles of knowledge conversion that take place which are: Socialization, Externalization,
Combination and Internalization (Nonaka & Takeuchi, 1995). The spiral in the figure known
as Spiral of Knowledge indicates that the process occurs as long as the environment
facilitates the continuation of knowledge conversion (Alipour et al., 2011; Nonaka et al.,
1996; Nonaka, 1991). The elaboration on four knowledge conversion cycles are provided
below.

Figure 4. Knowledge Conversion SECI Model

Tacit Explicit

knowledge to knowledge

Tacit _ /fx o
knowledge Socialization Externalization

from f \

Explicit X J

knowledge Internalization Combination

\/

Source: Nonaka & Takeuchi, 1995

Process of Socialization: From tacit knowledge to tacit knowledge

The transfer of tacit knowledge to tacit knowledge occurs at this phase. The individuals
share his or her ideas and values though socialization (Nonaka, 1994; Nonaka, 1991)
Different emotional and situational context are communicated to extend individual’s
experience and to develop skills (Chugh, 2015; Goffin & Konners 2011). The discussions,
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observation, and sharing experiences occur through social contract while interacting with
one another (Nonaka et al. 2000; Nonaka & Takeuchi, 1995).

Process of Externalization: From tacit knowledge to explicit knowledge:

The process of knowledge creation occurs as tacit knowledge is articulated into explicit
knowledge (Nonaka & Takeuchi, 1996). In this phase, prior knowledge that was
communicated in discussions and storytelling are externalized into comprehensible forms
(Nonaka, 1994; Nonaka, 1991). The knowledge becomes available to make documents and
proposals. The organizations can write and develop roadmap that can be accessed by
others.

Process of Combination: From explicit knowledge to explicit knowledge:

In this phase, one explicit knowledge is converted to another explicit knowledge which is
different form of explicit knowledge. The conversion at this phase considers all relevant
actors to be informed and the knowledge becomes available to others accordingly. (Nonaka,
1994; Nonaka, 1991). The approach and models used to present explicit knowledge can be
different among the actors. The use of media tools like video, writing, dialogue and
programs are common way to articulate the explicit knowledge.

Process of Internalization: From explicit knowledge to tacit knowledge:

New explicit knowledge is transferred into tacit knowledge. The explicit knowledge is
reflected and assessed so that different actors individualize the learned material. Individual
unit of explicit knowledge is internalized by individuals and becomes their own (Nonaka &
Takeuchi, 1996). Collective unit of explicit knowledge enhances organizational knowledge
and the knowledge becomes embedded on how system can be further be improved (Chugh,
2015; Nonaka, 1994; Nonaka, 1991).

2.3 Community of Practice (CoP)

The concept of Community of Practice (CoP) in knowledge management literature has been
particularly recognized its importance as the social fabric of knowledge (Davenport and
Prusak 1998). Shaping your knowledge strategy through CoP allows the process of what
counts as relevant facts and acceptable explanation through social interaction and
collaboration. Likewise, Wenger defines Community of Practice (CoP) as a learning
community that engages actors to share, and create knowledge with informal groups of
people who are connected by a common interest and its own culture and communication
are shared in the group’s activity.

Since the effectiveness of CoP has shown through its ability to keep the actors engaged and
maintain the knowledge assets of both individual and organization, there is a growing
number of groups that create opportunities for knowledge sharing through the facilitation
of CoPs (Wenger et al, 2002; Wenger, 1998). Moreover, the development of CoPs are the
cornerstones of knowledge management where these communities can be defined by
disciplines, by problems, or by situations (Wenger, 2004). Thus, the section 2.3 further
constructs a theoretical lens on structures of CoPs in local energy initiatives.
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2.3.1 Core, Active and Peripheral boundaries in CoP

There is a clear connection that CoP’s knowledge sharing is a product of interaction
between both individual and environment (Wenger, et al, 2002). It is a non-homogeneous
community where different members take different roles, have varying levels of knowledge,
and commitment (Wegner et al., 2002; McDermott, 1999). It is important to understand the
different boundaries that exist in Community of Practice (CoP). These are distinguished by
the levels of engagement within the community and they form the structure of the CoP
(Wenger et al., 2002). The figure 5 further shows the degree of CoP boundaries depending
on the level of engagement.

Figure 5. Degrees of CoP boundaries

* Core group
* Active group
Ocassional group

* Peripheral group

Source: Wenger et al., 2002, p.57

Core Group:

Wenger, et al., (2002) states that core group is generally small but displays the highest level
of engagement. The core group consist of different co-ordinators and relevant stakeholders
who are dedicated and they usually hold enough expertise to identify the strengths and
skills of other community members (Fontaine, 2001; McDermott, 2001; Storck & Hill, 2000).
The core group supervises the intellectual capital repository of CoP which comprises
different methods, tools and knowledge of best practices (Lesser & Everest, 2001). They are
responsible for practice development and how knowledge is being shared through different
experiences and stories within the community. As CoP matures, the role of community
leadership can be separated from co-ordinators. The community leaders induce activities
rather than co-ordinating them (Probst & Borzillo 2008). They support in intellectual and
social leadership, and their contribution largely keeps active energy within the community
(Wenger & Snyder, 2000).

Active Group & Occasional Group:

Moreover, the rest of community members are part of either active group or peripheral
group and the level of engagement oscillates between active, limited to inactive (Lesser &
Everest, 2001). Though out CoP activities, active groups learn CoP areas that is being dealt in
the community and are engaged throughout the process of discussion and knowledge
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development. While active members regularly join meetings, and take part in discussion
fora, some voluntarily take on greater roles as working groups (McDermott, 1999; Wenger
et al., 2002). Others in the active group who meet periodically and stay in contact are in the
occasionally group, also known as Lukers. They have potential to become more active with
involvement and possibly form working groups with other members who have same interest
on the project (McDermott, 2001).

Peripheral Group:

The majority of members, however, are on the periphery and they mainly observe the
interactions between the core and active members. The peripheral groups may feel that
their contribution is not appropriate or that they do not have enough time or interest to
active take part in CoP sessions (Wenger et al., 2002). The peripheral group just receives
process updates and sometimes informed with activities of the core and more active
members. Also, observing and listening to what goes on in the CoP can still provide
peripheral members with valuable insights, which may be useful. The level of engagement in
a CoP evolves as those who are in the core group attract the peripheral groups with
different ways to share knowledge and bring out relevance in their contribution to the
community. Over time, those who are on the periphery delve in and draw closer to central
to the CoP function (Wenger et al., 2002; McDermott, 2001).

2.3.2 Key Components of CoP

Wenger identifies three key components of CoPs which are community, domain and
practice (Wenger, 2011; Wenger et al., 2002). It is important to note that CoPs do not exist
without these three components. The components are interconnected and the mutually
dependent nature of each component is what makes CoPs to function (Figure 6). Arguing in
favor of Wenger’s indication of three key components, Murillo (2011) names these
components accordingly as mutual engagement, joint enterprise, and shared repertoire
(Murillo, 2011).

Figure 6. Three components of Community of Practice (CoP)
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Community (mutual engagement)

The first component is the dimension of community. Wenger defines it as a social structure
that includes a group of members and they care about a set of issue and engage in learning
through interaction and relationships amongst members (Wenger, 2011). It leads to the
fundamental understanding that CoP is inherently a social endeavour (Duguid, 2005). The
community is formed by participants engaging in discussion and activities to assist each
other to learn and share knowledge and competencies (Wenger 2006). In Murillo’s
literature, this interaction results in mutual engagement which allows members to
collaborate and build relationships based on trust and supportive learning (Murillo, 2011;
Wenger et al., 2002).

The sense of belonging and continuity of community is shown through different boundaries
of community. The existence of boundaries distinguishes the members of the community
from outsiders (Bakker & Akkerman 2011) The members of community can be divided into
core group, active group and peripheral group depending on one’s level of engagement
(Wenger et al., 2002; Wenger, 1998). Although not everyone has to have the same level of
engagement, there has to be enough for the community to feel alive as an entity (Wenger et
al., 2002). The CoP community exist with multiple boundaries of which will be explained in
the section 2.3.2.

Domain (joint enterprise)

The second component of CoP is the dimension of Domain. It refers to the area of
knowledge that conveys the community together. The description of domain by Wenger
states that it creates a sense of common identity, and that a well-defined domain
legitimates the community through its purpose and value to the members (Wenger et al.,
2002). The CoP is not restricted to executing different tasks but it largely depends on
domain which holds purpose, values and common identity of the community (Wenger,
2011; Wenger et al., 2002). The domain of CoP binds the members together and bring out
their participation and contribution. Identity is crucial in defining how individuals see their
belonging, what they are and what they are not within communities (Wenger, 1998).

In addition, Wenger states that engagement among people in the community alone cannot
explain any agreement on why the connection exists. It is both membership of the CoP and
ownership of the domain which bring out the engagement (Wenger, 2006). The shared
interest of the domain forms one’s identity within CoP and emerging joint responsibility of
members establishes their commitment to the CoP (Allee, 2000). Thus, engagement and
collaboration activity are realized through shared value and binding purpose that matter to
the members of the community (Ackerman, Petter & Laat, 2007). The domain inspires
“members to engage, contribute, expand their learning, and gives meaning to their actions”
(Wenger, et al., 2002: p.75).

Practice (shared repertoire)

The third and last component of CoP is the dimension of Practice. Wenger defines it as a set
of collective repertories of resources including experiences and methods (Wenger, 2011).
The shared repertoire allows knowledge to flow and over time members create shared
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resources for negotiation and renegotiation. The resources include set of frameworks, ideas
routines, techniques, tools, stories, and languages that are produced during the dimension
of domain (Wenger, 2011). The community creates the social fabric of learning, along with
engagement. Whereas the domain denotes the topic the community focuses on, the
practice is the specific knowledge the community develops, shares, and maintains (Lave &
Wenger, 1991).

Wenger states that practice of CoP takes a dual process of meaning making. The first form
he identifies is through participation, which allows us to directly engage in activities,
conversations and reflections. Second form is through reification, when we produce physical
and conceptual artifacts like words, tools, methods, stories and documents as we reflect on
our shared experience (Lave & Wenger, 1991; Wenger, 2000). The interplay of participation
and reification creates an arena for CoP members to develop, share and maintain the
knowledge in the community. Thus, the process allows knowledge sharing and knowledge
creation to be dynamic and active.

2.4 Conceptual Framework & Operationalization

The aim of the research is to explore CoP knowledge sharing and creation processes in local
energy initiatives in order to advise knowledge management system that can accelerate the
level of engagement. Thus, the figure 7 provides a framework with the concepts of CoP and
SECI models discussed in the previous sections.

It is important to first investigate the CoP components of local energy initiatives to know
more about the context of knowledge sharing process. For this, the conceptual framework
first uses the concept of Community of Practice (CoP) and further divide the organizational
structure of Local Energy Initiatives into three different aspects: Community, Domain and
Practice. Then, the process of knowledge sharing and knowledge creation is examined using
the concept of SECI model. The model categorizes the process into Socialization,
Externalization, Combination and Internalization. Overall, this framework leads to insights
on how knowledge sharing and knowledge creation take place in local energy initiatives
among actors of different level of engagement. Lastly, the findings of the study address the
model for CoP knowledge management system in local energy initiatives.
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Figure 7. Conceptual Framework of the paper
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Note: This framework is created by the author using the concepts of CoPs and SECI model discussed in the
previous section 2.2 and 2.3.
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3. Methodology

3.1 Research Paradigm

Ontology

According to Guba & Lincoln, research paradigm is defined as “the basic belief system or
world view that guides the investigation, not only in choice of method but in ontologically
and epistemologically fundamental ways (Guba & Lincoln, 1994, p.105). The ontology
guestions what is nature of reality and what is out there to know in terms of what
constitutes reality. The ontological position adopted for this research takes the view of
relativist as it looks at different processes by which people come to describe, explain or
otherwise account for the learning environment in their local energy initiatives. In relative
ontology, there are multiply realities and it is constructed in locally-specific in nature and it
can vary depending on how individual or groups construct it (Guba & Lincoln, 1994). The
knowledge management process of local energy initiatives is developed in a social context,
placing the research question within a Social Constructivist ontology. Thus, there is a strong
motivation in discovering the meaning, activity and understanding in the different localized
context that share and create knowledge

Epistemology

The epistemology is the study of the theory of knowledge. The epistemology questions what
is the nature of the relationship between the knower/would be knower and what can be
known (Guba & Lincoln, 1994). Throughout the thesis, epistemology takes a social
constructivist stance as it tries to understand and interpret the experiences of the
interviewees. The researcher and interviewee are interactively linked and the interactions
and idea sharing between actors in local energy initiatives generate context sensitive
knowledge, and experiential accounts associated with CoP members of local energy
initiatives. The complex reality of the world is based on the analysis of meanings and
interpretation of different actors as well as the analysis of interaction process between
actors. Since the research process continues to evolve and unfolds, such paradigm provides
understanding to a dynamic and continuously evolving process of local energy initiatives.

3.2 Research Design:

A research design allows a roadmap on how to collect, interpret and analyze research data
(Robson, 2002; Cooper & Schindler, 2003). There are three basic types of research design:
exploratory design, descriptive design and causal design. For this thesis, the purpose of the
paper is to examine neighborhoods participating in the programme Wijk van de Toekomst
and explore the process of CoP knowledge sharing and knowledge creation in local energy
initiatives. There is a lack of understanding in CoP learning environment and how energy
initiatives facilitate CoPs with actors of different levels of engagement. The starting point for
the study was not a hypothesis that needed to be tested. Rather, it was an attempt to build
an understanding of local energy initiatives in different neighborhoods as there was not one
reality, but many, which would describe the process of knowledge sharing and knowledge
creation that can further advise CoP knowledge management system in local energy
initiatives. Thus, the exploratory research design is used for the study.
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3.3 Research Method

3.3.1 Qualitative Research: Semi-structured interviews

Through the lens of social constructivist, this research focuses on seeking deep
understanding of how knowledge sharing occurs in local energy initiatives. Thus, qualitative
methods will better suit the study as it can provide researcher with perspectives of people
in a given local context and it is guided by certain ideas, perspectives or hunches regarding
the subject to be investigated (Creswell, 2009). The researcher develops categories and
meanings from the data through an iterative process that starts by developing an initial
understanding of the perspectives of those being studied (Kaplan & Duchon, 1988). The
understanding is examined and modified through cycles of additional data collection and
analysis until coherent interpretation is reached. Although qualitative methods provide less
explanation of variance in statistical terms than quantitative methods, qualitative methods
provide richer explanations of "how" and "why" processes.

Data Collection

Although there are various data collection methods, semi-structured interviews were used
to gather both primary and secondary data sources, as well as document analysis for this
research. The semi-structured interview allows the interviewer to address broad list of
topics and set of questions that are relevant to the research study This guides the interviews
but still provides room for conversations to flow as participants expresses their views and
interviewer asks follow up questions accordingly for better comprehension (Van Thiel,
2014). Due to Covid-19 pandemic outbreak, concerns were raised regarding how to collect
necessary data sources. The face-to-face interviews and on-site observation that were
planned earlier in the thesis proposals were no longer possible. Thus, data management
team at Radboud University and Ivo Beenakker, a PhD student at Radboud University have
granted an access to secondary data base of the interviews conducted anonoymously in the
neighborhoods participating in the program Wijk van de Toekomst. The secondary data
collection period extended from the period August 2018 to March 2020 and consisted of 41
interviews. From those available data, 12 interviews conducted with actors from three case
studies and 6 interviews conducted with relevant stakeholders of the programme Wijk van
de Toekomst were chosen.

Moreover, official documents were used to analyze the additional information on the
context of local energy initiatives in three neighborhoods. The four documents were
gathered from online platforms of local energy initiatives and Nijmegen Municipality
aardgaswrij website in pdf.files. These documents consist information that were available to
public which are to be disclosed. In addition to the secondary data source, primary data
collection took place after reading through the secondary data source to gather date source
that are relevant to topics of CoP and knowledge management. For this, the purposive
sampling technique was used to choose participants who already holds the qualities
(Saunders et al., 2019). The researcher contacted number of participants based on their
experience in the programme Wijk van de Toekomst as process managers and initiators of
local energy initiatives who are well-informed with the process of CoP and knowledge
management system. The primary data collection includes 4 semi-structured interviews with
project managers from local energy initiatives in three neighborhoods using the application
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like Skype, Google Meet, or Telephone in the period from June 2020 to July 2020. All the
interview records were saved as audio files to be transcribed. The average length of each
interview was 40 minutes. Overall, there are 22 interviews are listed in Appendix 2.

Data Analysis
Interviews are transcribed as text files and uploaded to the computer software program

called Atlas.ti. The program allowed the research to systematically analyze the data by
locating, coding, and visualizing complex relationship among different codes (Smit, 2002).
The researcher holds the responsibility in defining the data into themes and codes that
benefit the research study. As an international non-EU researcher, secondary data took
longer in the sense that the interviews were conducted in Dutch so all the data materials
needed to be first translated to English using the application called DeeplL to be translated
and coded. Each interview from secondary data source took about approximately 3-4 hours
to code. All the data materials were read and re-read multiple times throughout the analysis
process to fully comprehend the material.

The coding process first required deductive coding approach to provide pre-organized
codings and this allowed to analyze the components of CoP and knowledge management
process in local energy initiatives using the theoretical foundation shown in section 2.2 and
2.3. Moreover, the interview questions from secondary data source were sometimes
irrelevant to the topic of the paper. Thus, researcher had to pay extra attention to code only
the data that were appropriate for the study. Despite the effort, some were still coded and
turned out to be irrelevant so these were put into separate groups listed as: irrelevant
codes. The data were subjected to thematic analysis which was described by Grbich (2013)
as a process of data reduction and one of the main analytic options available.

Overall, constant process of deductive and inductive coding approaches were used during
the data analysis. In the early stage of analysis, data were reviewed using deductive
approach where initial themes were identified according to the key literatures. Then, more
inductive approach was followed to give in-depth analysis of data. The iterative process took
place within the same transcript and across different transcripts eventually gave different
patterns of themes and connections that were used for analysis (Fereday & Muir-Cochrane,
2006). The themes were organized into categories in order to address the research
guestions on knowledge management process in local energy initiatives with the application
of CoP. The stages of iterative analysis are shown in Appendix 3.

3.3.2 Case Study

The literature of Yin defines the case study method as “an empirical inquiry about a
contemporary phenomenon, set within its real-world context” (Yin ,2004, p.13). This shows
the strength of the case study method for this study as it allows to examine different
neighborhoods participating in the programme Wijk can de Toekomst within its real-life
context. Moreover, research study looks at multiple case study method which can either
“predict similar results with a literal replication or predict contrasting results but for
predictable reasons with a theoretical replication” (Yin, 2009, p. 47). The multiple case
studies allow the researcher to analyze the process of knowledge sharing and knowledge
creation in local energy initiatives with the frameworks of CoP and SECI model. The context
of neighborhood differs from one another so the replicated patterns or contrasting results
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that rise from the findings of the study will give important insights in future neighborhoods
participating in the programme. Thus, a comparative case study analysis becomes the
appropriate methodology for this research.

3.4 Case Selection

The intended study is planned as a case study research on three neighborhoods that are
participating in GEA programme Wijk van de Toekomst. The case study selection is limited
to three cases in order to gain a closer and deeper understanding of local energy initiatives
in each neighborhood. Three neighborhoods were chosen to represent as an eligible
example to study the research question. First, these three neighborhoods are frontrunners
in the local energy initiatives with active local energy projects. All three selected cases are
currently in the process of conducting feasibility study to realize practical solution to
implement alternative energy in the neighborhood. Second, there are differences in
demography and historical background of the neighborhoods. The differences in each
neighborhood will provide useful insights to future neighborhoods as many of the local
energy initiatives are context dependent and unique. The CoP knowledge management
system can support other neighborhoods regarding their process of knowledge sharing with
actors of different level of engagement.

Nijmegen Hengstdal
Nijmegen Hengstdal is located in the east of the city and was built between the 1920s and

the 1950s. The neighborhood Hengstdal has 3,845 households with an average of 1.8
family members (WvdT, 2020). While the northwestern part of the neighborhood consists
of private buildings, southeastern part consists of student flats, and low-rise rental
properties. Additionally, on the southwest (previously known as Kravenhoff Barracks and
Snijders Barracks) have 311 new houses built in 2000 and there are also 250 new houses in
the Spoorthuurt which consist of small rental properties (Gemeente Nijmegen, 2020). The
mixture of different housing types also shows the various compositions of residents in the
neighborhood. The entire city of Nijmegen plans to go natural gas free by 2045 and
Hengstdal, as one of the first neighborhoods in Nijmegen has a plan to go free of natural gas
by 2035 (Gemeente Nijmegen, 2020). Now there is a first version of the district heat plan
drawn up in consultation with housing corporations Woonwarts, Network operator from
Alliander, entrepreneurs, local residents, Duurzaam Hengstdal residents' group (WvdT,
2020). Although the plan does not state the best alternative energy for the neighborhood,
they saw the important first step is to actively encourage residents to insulate their homes
according to energy label B. Thus, whichever the alternative to natural gas may turn out to
be, the neighborhood is making efforts together to adopt to the coming changes in its
energy system.

Arnhem Spijkerkwartier

The Spijkerkwartier district of Arnhem has undergone a transformation in the past decade
from being the red light district of Arnhem to a popular residential area. Since 2006, many
of the houses have been renovated and the Spijkerwartier was designated as a state-
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protected cityscape (Gemeente Arnhem, 2020). There are 3,200 homes which consist of 750
homes owned by housing association and 1400 commercially owned (WvdT, 2020). In
Arnhem, all residents can report wishes and bottlenecks as a part of Buiten Gewoon Beter
program (BGB) to the municipality of Arnhem (Gemeente Arnhem, 2020). The replacement
of the sewer system and its maintenance in the neighborhood have been carried out as part
of BGB program which will run until 2022 (Gemeente Arnhem, 2020).Currently,
Spijkerkwartier is investigating feasibility connection to a heat network with Alliander to
further research on how small-scale heat network can be set up in the neighborhood
(Spijkerenergy, 2020). There are many initiatives where different residents groups who are
interested in different topics engage and work together in the neighborhood.
DeBlauweWijkEconomie is one of initiatives that is for and by residents in the
Spijkerkwartier to create a sustainable living, with more connectedness to nature
(Spijkerenergie, 2020). Through this engagement, the residents are taking part in building
circular inclusive economy in the neighborhood with government, knowledge institution and
private stakeholders.

Wageningen Benedenbuurt

The neighborhood in Benedenbuurt in Wageningen have approximately 470 homes that
were built in the 1950s (Wvdt, 2020). In the area of Struikenbuurt, there are mostly single-
family homes that were privately owned and partly owned by the housing corporation.
While the homes in Patrimonium and Mouterij are built after 2010, there are more diverse
homes located in the southwestern part of the Benedenbuurt (WWD, 2020). The
neighborhood consist of about one third of the homes that are rented and two thirds that
are privately owned (WvdT, 2020). Since the development of energy cooperative Cooperatie
Warmtenet Oost Wageningen (WOW) in 2018, there have been various actions underway to
better insulate the houses and set up collective heat supply in the neighborhood (WOW,
2020). Wageningen Benedenbuurt has received a subsidy as part of joint project in Proeftuin
Natural Gas-Free Districts of BZK and is one of the first 20 neighborhoods that is now on its
way to build collective heat supply (WWD, 2020) In the period of 2020-2023, the homes in
Wageningen Benedenbuurt will be disconnected from natural gas (WdvT, 2020). From 2030
onwards, the neighborhood aims to use low-temperature heat source.

3.5 Focus of the case study

Local Energy Initiatives
The case study casts the research questions into context-specific neighborhoods that are

part of GEA programme Wijk van de Toekomst. The first focus in this research study is local
energy initiatives. The theme of energy transition in built environment is a relatively new
concept compared to other themes organized in local neighbourhood projects. The nation-
wide emphasis on energy transition has been translated into the regional goal of achieving
natural gas-free province. Thus, the focus on built environment among local residents and
its energy initiatives remain more critical not only because of the information it creates and
shared, but also for maintaining the knowledge flow and active engagement of these
residents.
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Community of Practice

The second focus in the research study is looking at the development of local energy
initiatives in relation to the CoP framework. Since knowledge sharing is central to the CoP,
analyzing the local energy initiatives in the CoP lens can provide insights and reflect on its
socially embedded nature of its knowledge management system. The analysis on its CoP
structure enables the discussion to take a practical stance and how these local energy
initiatives can facilitate its knowledge management system in other neighborhoods.

Knowledge Conversion: SECI Model

The third and last focus of the research is the knowledge conversion cycles using SECI
model. Since the purpose is to explore the knowledge management in CoP, the research
investigates the different stages of knowledge cycles and draws its link to existing activities
and tools in local energy initiatives. The application of SECI model examines how the process
of tacit and explicit knowledge conversion occurs and what are some implication to improve
the knowledge management system in local energy initiatives.

3.5 Reliability and Validity of Research

Although achieving validity and reliability are more commonly applied in quantitative
research, it is also important to apply these concepts to qualitative research evaluate the
quality of the paper. Reliability refers to the degree to which the results are consistent and
can be replicated (Bryman, 2016; Van Thiel, 2014; Guba & Lincoln, 1985;). This is rather
difficult to measure in qualitative research since having the view of constructivism makes
reliability harder to attain in the environment that is socially constructed. This was also true
in the process of examining the process of knowledge sharing in the learning environment
of CoP because local energy initiatives are ever changing context with diverse actors in the
process. Thus, keeping a data base or log book would enhance the reliability through the
documentation of research process and the interpretation of data sources (Yin, 2009; Miles
& Huberman, 1994). The program Atlas. ti has been used to sufficiently review and verify
collected data sources in the process.

Moreover, validity shows how much the research findings are accordant with reality and it
can be distinguished between internal and external validity (Yin, 2009; Merriam, 2002). The
internal validity looks at the links between the data observation and the theoretical ideas.
The iterative process of deductive and inductive analysis of theories and interview data has
strengthened the link. To minimize misinterpretation, interview transcripts of the secondary
data were further clarified by lvo Beenakker, a PhD student who conducted the secondary
data. The additional primary data gathered from the interviews were checked by
interviewees to strengthen internal validity. Regarding external validity, the research
contributes more on the transferability of the findings than its generalizability. The variance
components of CoP and its knowledge sharing process in local energy initiatives give
findings of thick description of the case from a wide range of actors in CoPs. Thus, the
conclusions can provide ‘transferability’ of how CoP are structured in local energy initiatives
to future neighborhoods participating in the program Wijk van de Toekomst rather than
contributing to its generalizability (Stiles, 1993; Geertz, 1973).
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4. Findings & Analysis

The following chapter addresses the findings and analysis of the research. The aim of the
paper is to explore in what ways do actors of different levels of engagement in local energy
initiatives mutually share and create knowledge with the application of CoP. In order to
achieve this aim, four sub-questions were created and the results are discussed in this
chapter. First, section 4.1 discusses the development of local energy initiatives in three case
studies using analysis from the interview coding. This provide a means of better
understanding section 4.2 which discusses the key component of CoP in local energy
initiatives with previously elaborated theoretical framework of CoP. Thus, both section 4.1
and 4.2 provide answers to sub-question 1.

1. How are components of CoP implemented in local energy initiatives of each neighborhoods?

The section 4.3 presents an analysis on how three key components of CoP shape the process
of knowledge sharing in local energy initiatives. This section provides answer to sub-
question 2.

2. How do these CoP components shape the process of knowledge sharing?

The section 4.4 shows the knowledge conversion process with the application of SECI model
and examines how the process of knowledge sharing and knowledge creation is organized in
local energy initiatives. This section provides answer to sub-question 3.

3. With the application of SECI model,
how is CoP knowledge management organized in local energy initiatives?

Lastly, the section 4.5 identifies patterns of different activities and tools that facilitates CoP
knowledge sharing in three neighborhoods. This section further analyzes how CoP
knowledge management system can facilitate with actors of different level of engagement
in local energy initiatives. Thus, this provides answer to sub-question 4.

4.What are the patterns of activities and tools that
facilitate CoP knowledge sharing in local energy initiatives?

4.1 Development of Local Energy Initiatives

4.1.1 Case Study 1: Nijmegen Hengstdal
In 2017, local residents in Nijmegen Hengstdal created an initiative working group to make
Hengstdal more sustainable and to build connections among the residents in the
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neighborhood. The initiatives “organized various activities in the field of energy,
sustainability and biodiversity. This eventually has developed into a widely supported
neighborhood organization, Stichting Duurzaam Hengstdal” (Respondent 39). The
commitment of residents has been supported through Duurzaam Hengstdal as one
interviewee describes that, “it organizes residents, connects and works intensively with
the municipality and housing corporations in the transition consultations. Duurzaam
Hengstdal actively and independently determines the course of action for their
neighbourhood in a unique way” (Respondent 15). The facilitation of Duurzaam
Hengstdal has provided a participatory role for residents to take part with the
municipality and province in their broader commitment to sustainability.

Then with the coalition agreement of the Municipal Executive of Nijmegen in 2018, district
of Hengstdal has chosen to play a crucial role in energy transition and sustainability of
Nijmegen. One interviewee states that, “the municipal council adopted the heat vision to
form a project group Hengstdal aardgasvrij to achieve a natural gas free district with
Alliander, Duurzam Hengstdal, and Woonwaarts (Respondent 16). Together with
municipality, the residents, the grid manager and housing corporation, a heat plan for the
neighbourhood had been drawn up in collaboration. Another interviewee further comments
that, “The resident working group consist of 20 active participants who are also a part of the
core member of Hengstdal aardgasvrij group. They are the representative body of the
residents in the neighborhood and perhaps, the most important thing they do is to focus on
sharing the procedure of heat transition plan in Hengstdal (Respondent 50). The interviewee
continues to describe and says, “majority of the residents who are part of the working group
are also active members of Duurzaam Hengstdal and they remain purely volunteer-based
and already possess somewhat relevant technical knowledge on the issue” (Respondent 50).

The district of Hengstdal now “consists of 500 active residents which include 100 active
residents who regularly joins meeting and 400 active residents who occasionally take part in
meetings and prefer to be informed” (Respondent 50). The large number of these active
residents are not fully committed in engaging in local initiatives but stays in relational
proximity to keep themselves informed through maintaining communication. (Respondent
15). He further states that, “the communication remains active in the neighborhood and
that there have already been able to make a letter twice in mailboxes, put something in the
neighborhood newspaper and on the neighborhood website. The memebers regularly
exchange ideas at apple pie sessions, and attending consultation hours for sustainability
guestions at STIP (Respondent 15). However, the level of engagement remains diverse since
some residents have little or no interest in energy projects. As one interviewee claims, “they
(the other residents) rarely join in the meetings or engage in activities which shows that the
knowledge from the initiatives do not reach to the rest of the neighborhood (Respondent
16).

The local energy initiatives in Hengstdal acknowledges that, “there are people who just
want to do very practical things and there are people who are more in the technical process
thinking and want to know everything. And there are people who are 'in between jobs', so
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to speak, also have no work. Two of them have ended up in work via the activities
(Respondent 15). The interests of different residents are represented and activities of local
energy initiatives provide opportunities for neighborhoods to connect and support its local
residents. When asked about the details of activities, interviewee states, “Hengstdal offers
multiple energy saving activities from conducting heat scan, CV optimization, to running
Blower Door testings and these are organized by Duurzaam Hengstdal (Respondent 50). He
continues and provides an example that “during knoweldge sessions, residents can share
one’s experience on alternative energy source like installing hydro heating pump in their
homes” (Reposdent 50)

Another interviewee mentions the roles of the working groups “include everything that
happens for greening and sustainability activities. And that a group of 20 residents actually
go for the same thing and say let's connect each other. And group is the catalyst and not the
determiner” (Respondent 15). The facilitation of working group act as a catalyst to the local
energy projects in Nijmegen Hengstdal. The interviewee further states that working groups
consists of “a few expert technicians who have already researched quite a bit, the possibility
of geothermal heat. Because at first that was considered to be out of the question.”
(Respondent 15). When asked about the process, one of the interviewees describes the
experience by saying, “If | can put it in the perspective of knowledge process, there was one
guy in the working group who put a lot of his knowledge and contributed what he knew
best. Of course, he shared the knowledge and we discussed” (Respondent 50). Currently,
the neighborhood is looking for alternative ways to further develop a heat network with the
possibilities of geothermal energy as a sustainable heat source.

4.1.2 Case Study 2: Arnhem Spijkerkwartier

The initiatives in Arnhem Spijkerkwartier started with few residents who were looking for
ways to collectively purchase and install solar panels on their roofs. One interviewee recalls
his experience and says, “l asked around the neighborhood that | wanted to buy solar panels
and asked if they wanted to join because we could maybe get discounts. So that's how it
started. This was at the end of 2012.” (Respondent 49). Then in 2013, a group of residents
were able to get together to have their first resident meeting and the interviewee expalins
“When we asked who wanted to help us and eight people said, yeah we would like help. We
wanted people who could roll up their sleeves and getting things done... What we quickly
found out was that we had created 8 managers who were going to tell us what to do. So the
do-it-yourself power we were looking for was not there” (Respondent 49). This eventually
became the advisory group as another interviewee adds that these volunteers were,“people
with a large network and expertise (Respondent 10).

In the beginning of the resident project, interviewee addresses that, “the approach was
initially, own money, own roof. Very simple. Then we said the larger roofs” (Respondent 10).
The installation project for individual roof led to another neighborhood projects. The
interviewee explains that the collective installation of roof “resulted 3% action fee from the
suppliers and In the end, we put it in the jar. We put solar panels for our community center”
(Respondent 10). Later, different projects like collective purchasing of LED lamps emerged
as “they (the residents) actually shouted from the audience, make that 10%. As long as it’s
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for the collective, that’s what people want” (Respondent 10). Since then, residents in
Spijkerkwartier continue to work with “municipality and housing corporations actively
organizing local energy initiatives under the motto, for the neighborhood, by the
neighborhood” (Respondent 49). The interviewee adds on and says that “Spijkerenergie
aims to build more beautiful, healthier and sustainable neighborhood not just for the
current residents but also for the future generations to come” (Interview 49).

Spijkerenergie saw series of action rising from the residents and found an opportunity in
organizing various projects. One of the interviewees states, “What they share is that they
want to live in a nice neighborhood. The word nice has many meanings. For some, this could
mean social, healthy...safe... you can fill it in the words yourself....People who weren't
interested in energy showed their interested in trees” (Respondent 49). There are different
projects such as “Vision public space...A parking plan has been developed by the residents to
fill in the space both with greenery and parking with regard to flooding” (Respondent 10).
Although Spijkerenergie aims to achieve sustainable energy generation and consumption,
the local initiatives also organize non-energy related projects and put emphasis in
maintaining the communication among the residents. The interviewee says that one of the
discussion meetings called “Apple Pie conversations (informal discussions with apple pie)
give the story something fun, and these which you hear all over Gelderland originated here
(Respondent 49). He then points out, “I think it is same for every neighborhood but maybe
for us a bit more is | live in the biggest consultancy bureau of Holland. If you use our
collective knowledge, the importance lies in communication” (Respondent 49).

In Arnhem Spijkerkwartier, there are “6600 people and 600 are some way active, so it is
around 10 % or even less.... A larger part of this group, 500 people are in our mailing list”
(Respondent 49). The interviewee explains about the neighborhood and says, The residents
of Spijkerkwartier have a a physical offline platform called Dazo and a local neighborhood
website “where a lot of people are connected to and that helps getting the question out
there and finding the right people” (Respondent 49). Another interviewee points out that
“resource sharing achieves more interaction between residents, have more local projects
together and have a good healthy neighborhood” (Respondent 48). Through this, the
residents in Arnhem Spijkerkwartier were able to interact, plan a meeting and have
discussions with one another. They found “the topic of environment and having a sense of
community as a part of neighborhood to be very important (Respondent 48).

Since 2018, the Arnhem Spijkerkwartier has been part of the programme Wijk van de
Toekomst and the Spijkerenergie Working Group has been set up take part in the process of
making the neighborhood go natural gas-free. “There is active participation from
Municipality of Arnhem, and relevant stakeholders like “Alliander, Gasunie and DNV GL in
providing knowledge sessions and organizing neighborhood discussion meetings”
(Document 100). The residents “mostly advise municipality on what to do and it
(municipality) decides for the neighborhood” (Respondent 49). He also expresses that,
Through out the process, the workgroup pays attention to communication with and
participation by residents and businesses. “The multiple research studies from academic
institutions and consultancies has been conducted and are in progress to implement
sustainable energy supply and how to achieve energy saving in the neighborhood”
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(Respondent 2). Another interviewee states that the neighborhood are now working on a
roadmap “to implement energy transition for the neighborhood by giving energy advise in
how to make energy neutral buildings” (Respondent 49).

4.1.3 Case Study 3: Wageningen Benedenbuurt

Since the 2016 Klimaatstraat competition, the local residents in Wageningen Benedenbuurt
have built active energy initiatives within the neighborhood. The initiatives in the
Benendenbuurt are built around “making sustainable housing with affordable living cost and
it aims to set an example by providing a solution that really fits with their neighborhood”
(Document 98). One of the interviewee recalls the process of the local initiatives and says,
“We really got to know the neighborhoods within 6 weeks, about 30 households. It
(Klimaastraat competition) was very inspiring. It gave me a lot of confidence that we can
achieve something as a community” (Respondent 47). Then the interviewee adds, “when |
heard that they were replacing sewage system, | was motivated to contact the municipality
to do something about our infrastructure to see if we can renovate our homes in a
environmentally friendly way” (Respondent 47). The plan for sewage replacement and gas
pipe renewal have presented an opportunity for residents not only to renovate their homes
in a sustainable way but also to start thinking about heat grids in their neighborhood to
achieve a natural gas-free state

Together with the municipality of Wageningen and housing corporation Woningstichting,
the active residents in Wageningen Benedenbuurt took further steps in their energy
projects. The interviewee states, “A lot of initiatives struggle because they can't get
municipality involved or housing corporations involved or both. Then it becomes really
difficult for neighborhood initiatives to take action. One of the things that municipality
shared with me is lists of 20 people in the neighborhood who might also be interested in the
same projects and that is how we had 65 people interested in our project within two
months...... We (the residents) immediately got in contact with housing corporations and got
the right person there. Within one week, we already had an outline of feasibility study ready
with the municipality and housing corporations (Respondent 47) Eventually in 2018, the
local residents formed a cooperative, Warmmtenet Oost Wageningen (WOW) to facilitate
the collective heat supply in the neighborhood and to effectively represent the interests of
the residents (Document 98).

The Warmmtenet Oost Wageningen WOW cooperative now has “a core initaitive group
with a board group consisting eight people, and four people in daily project teams”
(Respondent 47). When further asked about the roles, he explains that, “The core group
oversees the progress of the project team. They take care of all administrative and financial
activities to meet its set objectives. The daily project teams make project proposals and also
get paid for their work” (Respondent 47). In addition to that, there is group of residents
who are part of the cooperative and those who regularly follow the process development.
He further states, “A larger group of people follow residential evening and event, like
discussion sessions. That is like about 40 people. Then we have members of corporative, and
that is about 120 people. Then we have a mailing list, these are for people who have
reached us by phone or email, or joined us for one evening meeting who are just interested
in getting informed, there are about 250 people (Respondent 47).
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There are also resident working groups who are part of WOW which the interviewee
explains and says “there are other people around ten people and they contribute to
neighborhood process as working groups. But these members are not part of the core
initiative group. They are made of active residents who are part of different working groups
focusing on technological, communication and financial aspects” (Respondent 47). There are
currently three thematic evenings organized for 2020 that discusses different topics of
interest ranging from technical design, governance and finances (Document 98). Also, the
viewing house is organized with the housing corporation, Woningstichting on
Kamperfoelielaan 40 to provide the residents with experience of living without natural gas
(Document 98). When there is a new proposal, the interviewee explains that, “the board
looks at it first then asks for some feedbacks in the neighborhoods. Then set up a discussion
evening with around 30-40 people. Whatever comes out of that evening also gets
considered by the board” (Respondent 47).

Currently, the communication plan for WOW has been written to provide the basis for the
workgroup/project team to work independently in the field of communication (Document
103). The working document of resources and spearheads is regularly reviewed twice a year
to see if they are relevant to the neighborhood. The interviewee addresses the different
ways to get the resident involved and says, “l accept that one-third or quarter of people
who really care about the topic. Then maybe 70-80% of those people will eventually choose
this new way of heating the homes. But we are looking to extend this involvement and
share the idea... We are working on it with electric cars, for example. Or we have a
neighborhood garden, neighborhood library. Not everybody has to be involved in this topic.
But it is nice to use the social fabric in that place to extend it” (Respondent 47). The
Wageningen Benedenbuurt neighborhood addresses the level of different engagement with
more emphasis on energy related activities. With a small number of enthusiatic residents,
there is now a subsidy program for energy scan of the houses in Diedenweg to proide advice
on improving their homes in connection to a heat network (Document 103).

4.2 Key Components of CoP in Local Energy Initiatives

4.2.1. Community

In Wenger’s definition, the “community” is a social structure that consists of members who
care about a specific issue and engage in learning through interaction in the CoP (Wenger,
2011). The local energy initiatives in three neighborhoods have shown the formation of its
community structure. The three figures below have been created to illustrate the CoP
boundaries in these neighborhoods.

Nijmegen Hengstdal

In the core group, municipality in the lead, Hengstdal aardgasvrij group was formed with
resident working group and Alliander (Network manager), Woonwaarts and Duurzaam
Hengstdal (Respondent 16, 2020). Woonwaarts is a housing corporation that was created in
May, 2019 from merging two Nijmegen housing corporations: De Gemeenschap and
Standvast Wonen. Duurzaam Hengstdal is a resident initiative group that is committed in
making Hengstdal more sustainable neighborhood. The working group of the residents
consist of 20 active participants who are part of the core member of Hengstdal aardgasvrij
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group. They are the representative body of the residents in the neighborhood who focus on
sharing the procedure of heat transition plan in Hengstdal (Respondent 50, 2020). The
findings show that the active residents in Nijmegen Hengstdal are active in more than one
initiative as majority of the residents who are part of the working group are also active
members of Duurzaam Hengstdal (Respondent 50, 2020). Also, the resident working groups
remain purely volunteer-based and most of the resident who are part of the group are
active residents who already possess somewhat relevant background and technical
knowledge on the issue (Respondent 50, 2020).

Moreover, the active group of the neighborhood consists around 500 people including 100
active residents who regularly attend the neighborhood meetings, and 400 residents who
occasionally join. The large number of these active residents are not fully committed in
engaging with local initiatives but stays in relational proximity to keep themselves informed
through maintaining communication via emails and neighborhood website (Respondent 50,
2020). The level of engagement remains diverse and the residents in the peripheral group
have little or no interest to local energy initiatives. They rarely join in the meetings or
engage in activities which shows that the knowledge from the initiatives do not reach to the
rest of the neighborhood (Respondent 16, 2020). The figure 8.1 illustrates CoP boundaries in
Nijmegen Hengstdal.

Figure 8.1 CoP boundaries in Nijmegen Hengstdal
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Arnhem Spijkerkwartier

The municipality of Arnhem, Alliander and housing corporations: Volkshuisvesting, Portaal
Mooiland, and Omnia are all important stakeholders in the core group that support the local
initiatives in Arnhem Spijkerkwartier (Respondent 1 & 2, 2020). The initiative group called
Spijkerkwartier plays a crucial role in the core group of CoP in the neighborhood. The CoP in
Arnhem Spijkerkwartier has been active since 2013 when a group of residents started
looking for ways to collectively purchase solar panels for their roofs (Respondent 49, 2020).
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Then during the first resident meeting, eight people with a large network and expertise
volunteered to be a part of advisory group (Respondent 10, 2020). Since then,
Spijkerenergie became an important part of the neighborhood and continues to facilitate
multiple sustainable projects with resident working groups. To name a few, there are
working groups such as Groengroep Spijkerkwartier, working group Spoorhoek,
Spijkerbroek, working group Sterrenkringplein, Stads Lab Arnhem.

The active group consists of resident working groups from Spijkerenergie and active
residents who take part in different energy related or non-energy related projects. The
residents in Spijkerkwartier can organize various initiatives with fellow residents who share
similar interests. Due to diverse projects within the neighborhood, there are 130 residents
who regularly attend regular meetings, and engage in community activities. Moreover,
occasional group consist of approximately 500 residents who are less inclined to join face to
face meetings. A large part of this group, however, remains active through online platform
via Spijkerenergie website and stay informed by receiving neighborhood newsletters
(Respondent 49, 2020). In the peripheral group, there are inactive residents who belong to
the rest of the neighborhood. They do not have interest in local energy initiatives and are
unaware of Spijkerkwartier initiatives and activities. The figure 8.2 illustrates CoP
boundaries in Arnhem Spijkerkwartier.

Figure 8.2 CoP boundaries in Arnhem Spijkerkwartier
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Wageningen Benedenbuurt

In 2018, the residents have formed the cooperative Warmtenet Oost Wageningen (WOW)
to address the needs of residents and to facilitate the collective heat supply in the
neighborhood (Respondent 47, 2020). With municipality of Wageningen and housing
corporation Woningstichting in support, the core group include eight board group members
and four daily project team members. The board group oversees the progress of the project
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team, takes care of all administrative and financial activities and makes sure that WOW
meets is set objectives. The project team have various roles as cooperative advocate,
project leader, project secretary and project support & communication. The project team
members make project proposals and they are responsible for day-to day implementation
of the projects (Respondent 47, 2020).

The active group consist not only active residents but also resident working groups who are
part of WOW. The working groups are made of 10 active residents who are part of different
smaller groups focusing on communication, technological and financial aspects. The
residents are always invited to take part as working groups to help facilitate the local
projects. The larger part of active group consist of 40 residents and 120 WOW members
who follow residential evening and discussions. Also, they are 250 residents in the
occasional group who are on the mailing list (Respondent 47, 2020). These residents have
shown their interest by contacting WOW via phone or email, or have joined one or more
evening meeting to stay informed regarding the initative process in the neighborhood. The
Figure 8.3 shows the illustration of CoP boundaries in Wageningen Benedenbuurt.

Figure 8.3 Community structure of Wageningen Benedenbuurt
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Overall, all three neighborhoods have core group boundaries of CoP consisting 1. Local
resident initiative group, 2. Municipality, 3. Housing corporations, 4. Resident working
groups and 5. Local residents. The five actors are mandatory participants in the
neighborhoods. According to its scope of CoP development, three neighborhoods show
different boundary scales to its local energy initiatives. The boundaries of each
neighborhood are illustrated below. While Nijmegen Hengstdal and Arnhem Spijkerkwartier
have its grid operator Alliander in the core group, Wageningen Benedenbuurt does not have
its grid operator as major participant in its local energy initiatives. Moreover, it is unique to
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see the core group of Nijmegen Hengstdal include Hengstdal Aardgasvrij working group as
well as its own Hengstdal aardgasvrij resident working group that was originally formed to
realize the Heat Vision of Municipality of Nijmegen.

4.2.2. Domain

The “domain” of CoP creates a sense of identity within the community. Wenger states that
well defined domain legitimates the community through its purpose and value to the
members (Wenger et al,. 2011). Looking at table 4.2, there are common patterns in both
binding purposes and shared values. In all three neighborhoods, they address energy-
related binding purposes (highlighted in yellow) by including the words like natural gas-free
and heat in their initiatives. The purpose focuses on energy and the neighborhood shows its
similarity in implementing energy related initiatives. However, the shared value of three
neighborhood shows differences. Although the neighborhoods emphasize in making
sustainable neighborhood (highlighted in grey), Wageningen Benedenbuurt addresses more
specific shared value then Nijmegen Hengstdal and Arnhem Spjkerkwartier.

To add, Nijmegen Hengstdal is currently focusing on making a progress in its district heating
vision and implementing suitable scenarios with alternative energy sources. Throughout its
process, there is shared value in making sustainable and inclusive neighborhood while
emphasizing residents to contribute and shape their own neighborhood. Likewise, while
Arnhem Spijkerkwartier focuses in achieving affordable heat supply, the shared value of
neighborhood remains broad. The motto “for the neighborhood and by the neighborhood”
shows how Spijkerkwartier emphasizes its need for residents to take part in local initiatives
to make beautiful, healthier and sustainable neighborhood. For Wageningen Benedenbuurt,
while the neighborhood addresses shared value in resident participation in the process of
local initiatives, there is more specified value in achieving the local heating system.

Moreover, each neighborhood shows similarities and differences in personal and common
interests. The personal interest that focuses on more energy related projects signals the
engagement of active residents who are driven by the topic of energy. The personal
interests in all three neighborhoods related to energy and all initiators of local energy
initiatives started by having energy-related personal interest. In addition, differences were
shown in collective interest in three neighborhoods. In Arnhem Spijkerkwartier, the
collective interest addresses more non-energy related projects. This shows that that as a
community, people gathered and engaged through multiple non-energy projects from
diverse interests of neighborhood residents.

On the otherhand, the collective interest in Wageningen Benedenbuurt shows more energy-
related projects. The majority of residents in the Benendenbuurt focus less in non-energy
projects. It is interesting to note that the collective interest in Nijmegen Hengstdal actually
shows different pattern as the neighborhood focused more in energy-related projects.
Although Nijmegen Hengstdal shows broad context in its domain like Arnhem
Spijkerkwartier, the collective interest of the residents who are gathered and engaged were
more focused in energy-related projects like Wageningen Benendenbuurt.

Table 1. Domain component of CoP in three neighborhoods
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Neighborhoods

Domain

Nijmegen Hengstdal

Binding purpose: to make natural gas-free
neighborhood to achieve district heat plan

Shared value: together with residents make
sustainable and inclusive neighborhood where
every contribution count

Personal Interest:
Focused on energy
related projects

Common Interest:
Focused mainly on
energy related
projects and some
non-energy related
projects

Arnhem
Spijkerkwartier

Binding purpose: to achieve an affordable
natural gas-free Spijkerkwartier focusing on
heat supply

Shared value: making more beautiful, healthier
and sustainable neighborhood with the motto:
for the neighborhood, by the neighborhood

Personal Interest:
Focused on energy
related projects

Common Interest:
Focused mainly on
non-energy related
projects and some
energy related
projects

Wageningen
Benedenbuurt

Binding purpose: to implement reliable,
affordable and natural gas free heating
network in the Benedenburrt

Shared value: having sustainable local heating
system with resident participation in the
process and being a role model for the outside
world

Personal Interest:
Focused on energy
related projects

Common Interest:
Focused mainly on
energy related
projects

4.2.3 Practice

Whereas the domain represents the topic the community focuses on, Wenger defines the
“practice” component of CoP as knowledge the community develops, shares and maintains
(Wenger, 2011). With the collection of resources, actors in CoP engage in activities,
conversations, and produce physical and conceptual tools, methods, and documents that
are necessary to realize the domain. The findings of different set of shared repertoires
among three neighborhoods are listed in the table 4.3 below.

In Nijmegen Hengstdal, the management from municipality exist as the Hengstdal
aardgasvrij working group focuses on making regional heating vision by 2021. There is active
interaction around STIP and there are activities available from resident working groups who
have interest in energy, sustainability and bio-diversity. Although majority of activities
address the general sustainability issue, Nijmegen Hengstdal is looking for different ways to
engage residents in the neighborhood in energy related projects. The important part of
implementation of the District Heat Plan include isolation measures of homes to an energy
label B. Since the plan for alternative energy source has been changed from All Electric,
there is efforts in keeping residents informed and active to reduce their energy
consumption. Together with municipality of Nijmegen and Duurzaam Hengstdal, they are
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working on creating measures for the residents to take according to their housing
typologies.

In Arnhem Spijkerkwartier, the neighborhood shows more variety of projects that are non-
energy related. The neighborhood is committed in exploring new knowledge and different
ways for people to interact with one another. From an organic market, Kinderdisco
Spijkerkwartier to Sterrenkringplein, the residents in Spijkerkwartier are connected in
different ways to exchange ideas and insights on online platfrom and through Dazo building
to share their expertise and interest. However, this does not mean that there is less efforts
in energy related projects in the neighborhood. Just like Nijmegen Hengstdal, Arhhem
Spijkerkwartier offers similar energy-related activities to the neighborhood. From organizing
energy scan, IR panels, to knowledge session with experts, residents are informed about
energy-saving measures. Spijkerenergie further provides maintenance plan and advice on
how to renovate homes to make it energy neutral.

In Wageningen Benedenbuurt, the facilitation of working groups is under the management
of its own corporation WOW and majority of activities are energy-related so that residents
of Benedenbuurt can increasingly become involved in its local energy initiatives. The
Benedenbuurt has organized meetings, revised research tools and methods that focus on
realizing affordable local heating system. The neighborhood explores to improve its energy
infrastructure like sewage system and continues the sharing of best practices. Thus,
knowledge sharing in the local energy initiatives mainly involves leveraging the technology
and knowledge. Although there are working groups projects focusing on sustainable living,
there is lack of non-energy related activities when compared to other two neighborhoods.

Table 2. Practice component of CoP in three neighborhoods

Neighborhoods Practice
Nijmegen Apple pie session, Resident information meeting,
Hengstdal Knowledge session with experts, Resident consultation counter in STIP,

Newsletters, Mails

Energy related activities: CV optimization, Heat scan, Blower Door test,
LED case, Induction case, Solar roof

Non-energy related activities: Biodiversity working group, Circular
economy working group, Repair café in STIP etc.

Online platforms: https://nijmegen-oost.nl/
https://aardgasvrij.nijmegen.nl/mijn-wijk-aardgasvrij/hengstdal

Arnhem Apple pie sessions, Resident information meeting,
Spijkerkwartier Knowledge session with experts, Resident consultation at Spijkerbrigade,
Newsletter, Mails

Energy-related activities: CV optimization, Energy scan, LED case, IR
panels, Smart radiator fans

39


https://nijmegen-oost.nl/
https://aardgasvrij.nijmegen.nl/mijn-wijk-aardgasvrij/hengstdal

Keeping LEI Active: A pathway towards natural-gas free Gelderland

Non-energy related activities: Groengroep Spijkerkwartier, Spoorhoek
working group, Thialf Foundation, Spijkerbroek, Sterrenkring Plein
working group, Traffic working group, Entrepreneurs Association
Steenstraat, Stads Lab Arnhem, Spijkerkwarts, Clothing fair, Food in the
Lommerd, Organic market, wg flower box action, Repair cafe,
SpijkerQuiz, Kinderdisco Spijkerkwartier, Openbare ruimte working group
etc.

Offline platform: Dazo building

Online platform: https://mijnspijkerkwartier.nl/

Wageningen Residential information meeting (ALV), Knowledge session with experts,
Benedenbuurt Newsletter, Mails

Energy-related activities: Viewing house (Kampergoelielaan 40), Energy
scan, Living lab projects with BZK, EZ and RVO,

Non-energy related activities: Buurtsafari Vonk, Climate coffee (focus in
sustainable living)

Online platform: https://cooperatiewow.nl/

4.3 Process of CoP Knowledge Sharing in Local Energy Initiatives

The comparative analysis regarding key components of CoP in local energy initiatives show
that three components act in relation to another and supports the process in knowledge
sharing. The figure 9 illustrate the process of CoP knowledge sharing in local energy
initiatives.

Figure 9. Process of CoP Knowledge Sharing in Local Energy Initiatives
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Overall, analysis from the key components of CoP development in local energy initiatives
shows that each component exists to facilitate the functioning of CoP knowledge sharing.
The component of Community negotiates the component of Domain as the active residents
and relevant stakeholders in the CoP boundaries defines the binding purpose of their local
energy initiatives. Moreover, the component of Community executes the component of
Practice. This occurs as the core group plan activities and tools from a set of collective
resources to share and create knowledge with residents. Finally, the component of Practice
is crucial as it facilitates the component of Domain. The energy related projects and non-
energy related projects both facilitate to meet the binding purpose of going natural gas free
and practice enables the personal and collective interests of the residents in the
neighborhood. Moreover, the component of Practice strengthens the component of
Community as the residents mutually engage in activities and tools organized in its local
energy initiatives.

Although the formal implementation of knowledge sharing can occur from the small
number of initiators with shared purpose, there is importance in how Community organizes
practices in these local energy initiatives to include actors in the different boundaries of
engagement. This is shown in Nijmegen Hengstdal that energy related projects are still
implemented with broad non-energy related Domain. To explain this further, it seems that
Community negotiates the flexibility of its domain. If the Community finds more focus in
energy related projects in their Domain, the CoP learning environment has more emphasis
in energy. This is due to the fact that community executes practice according to its extent of
Domain. However, it is Community that decides what includes in its Domain. Thus, perhaps
using the flexibility of Domain can create its learning environment and Community needs to
think of ways to negotiate and re-negotiate Domain for its local energy initiatives.

To conclude, Domain can shift practice that residents implement in the neighborhood. This
means that having more focus on energy-related projects in Domain will lead to more
practices that are energy related and vise-versa. For local energy initiatives, then it is
worthwhile to keep Domain broad enough to get residents with different interest to take
part, initiate non-energy related projects. Overtime, local energy initiatives can use the
interaction to build connection and knowledge in their Domain and can make a difference to
their ability to act individually and collectively towards implementing energy related
projects. This is shown in Arnhem Spijkerkwartier that while non-energy related activities
can increase the level of interaction and enhance the connection in the neighborhood,
energy related activities can keep the neighborhood focused in making a progress in going
natural gas-free.

4.4 Application of the SECI model to CoP Knowledge Management

To understand the process of CoP knowledge sharing in local energy initiatives, the SECI
model further takes the analysis to categorize the activities and tools used in Practice
component of CoP to its four cycles of knowledge conversion. The cycles include:
Socialization, Externalization, Combination and Internalization. The figure 10 shows the
pattern of knowledge sharing and creation that occur in local energy initiatives.
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Figure 10. Application of SECI model to CoP knowledge management in local energy

initiatives
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Socialization

The socialization cycle is where the knowledge sharing of tacit knowledge creates another
tacit knowledge. The knowledge sharing occurs through face-to-face, verbal discussions and
informal meetings. The local residents share their experiences on how they installed hydro
heating pump is one of the examples of socialization (Respondent 50). Tacit knowledge is
known to be difficult to formalize because it often consists of know-how, personal wisdoms
and hands-on experiences. In Arnhem Spijkerkwartier and Nijmegen Hengstdal, Apple Pie
discussions have been organized (Respondent 10 &11 ,42) The respondents claim that
residents address their concerns, and complains in the neighborhood. During the meeting,
the residents together discuss and also experts can give useful tips. The knowledge sharing
does not occur with written manuals, facts and spreadsheets.

Externalization

The conversion from tacit to explicit knowledge occurs in externalization cycle. The
combined tacit knowledge in previous cycle is converted into documentation of explicit
knowledge. The discussions take place closer to the center of CoPs. The members in the
core group take part in writing proposals, and create a roadmap for neighborhood heating
plans (Document 98, 100 & 103). The relevant stakeholder partnership and core members
articulates the discussed planning into facts, figures, technical and financial knowledge. The
documented explicit knowledge is made readily available to be shared and becomes the
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basis new knowledge for the local energy initiatives. The externalization is one of the most
important activity of core group as they make alternative plan and research on how the
neighborhood could be heated (Respondent 11, 39 & 50). The respondents collaborate with
knowledge institutions and experts to design opportunities for learning and training to
facilitate local energy initiatives (Respondent 15, 17 & 33).

Combination

In combination cycle, one form of explicit knowledge is converted to another form of
explicit knowledge. With the previously planned proposal and documented knowledge,
different activities and methods are organized to combine different types of explicit
knowledge. The energy and non-energy related activities, event and workshops are
executed to integrate available explicit knowledge to CoP members (Respondent 42, 48 &
50). The working groups from local energy initiatives take part in implementing the
knowledge and connect the relevant actors in the initiative process (Respondent 13, 33 &
48). Also, there is creative use of communication networks and media to facilitate offline or
online platforms (Respondent 47, 49 & 50). The respondents state that through different
mediums, the technical knowledge can be translated into digital form and other
documentations (Respondent 48). There is continuous process of sharing, combining,
editing and translating the knowledge to new form of explicit knowledge.

Internalization

The explicit knowledge gained from previous cycle then becomes converted to tacit
knowledge. The process brings new form of tacit knowledge creation to both individual and
CoP organization. The knowledge is learned by doing and through this process, explicit
knowledge becomes part of an individual’s knowledge and the application and
improvement of knowledge and skills will also be assets CoP organization (Respondent 48).
Using communication tools and media further develop the internalization cycle because it
offers individual and collection reflection from the lessons learned throughout the
knowledge conversion process. (Respondent 48 & 49). Through this, the residents get to
individualize the knowledge and the local energy initiatives can learn and recognize patterns
of knowledge sharing progress. As the knowledge becomes imbedded in individuals and
organization, it is ready to be shared with others again in the next round of SECI cycle, again
starting with the cycle of Socialization. Currently, the local energy initiatives are making
efforts in facilitating this internalization cycle.

4.5 Patterns of CoP knowledge sharing in LE|

4.5.1 Types of Knowledge

Wenger described that different level of engagement exist among CoP boundaries. He
states that the closer to its core, the more active knowledge sharing process occurs. Thus,
residents at the periphery of the CoP are less likely to engage in community activities and
discussions (Wegner et al., 2002). Although findings did highlight the different level of
engagement in CoP, it also showed that different types of knowledge are being shared
among residents who have different level of engagement. The first type is technical
knowledge which consists of theories, facts, and information that can be articulated. The
second type is practical knowledge which consists of one’s experience, personal wisdom,
lessons that are learned by doing, and information that is difficult to articulate. In
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knowledge management terms, technical knowledge can be defined as explicit knowledge
and practical knowledge can be defined as tacit knowledge. The figure 11 shows the
different knowledge attributes among the CoP boundaries in local energy initiatives.

One interviewee states that, “People in the neighborhood all have different interests. But |
think it is also good to realize that not everyone is interested in the know-what knowledge of
the process. They usually say, | don't need to be involved in the process. | don't have time. |
don't have patience and some simply just don't have interest in energy. Not everybody is
interested in the same degree. Very important to realize that it is okay” (Interview 47). He
then continues and says, “As | said, we came to the conclusion, we cannot force involvement
into people who are not interested. What | find interesting is, my focus on social cohesion is,
| accept that one-third or quarter of people who really care about the topic” (Interview 47).
This shows that peripheral group should not be forced into engage in local projects. Rather,
there needs to be a change in the ways local energy initiatives engage them.

To further support this claim, another interviewee says, The meetings can be online or
offline. People in peripheral can to share their knowledge behind the keyboard or through
social interaction. Some do not like being committed so they are hesitant. Others not so
interested” (Interview 48).This also indicates that the level of engagement does not
necessary have to change but there is different knowledge sharing occuring. When asked
about how knowledge sharing could be changed, one interviewees comments by saying,
“We had some attention social process and communication process... but was really big
focus on technical aspects...People enjoy knowledge with actions. That means not talking a
lot about technical things... | think if you keep things more practical then other people will
also join the process. And especially when you arrange the projects to be more
approachable” (Interview 50). This shows that the majority of residents prefer to engage in
tacit knowledge sharing. The closer to the periphery, this may be true since tacit knowledge
is often exchanged in a more informal setting.

Moreover, the core group regularly have formal meetings, which mainly discusses explicit
knowledge. One interviewee states, “There is too much talking and talking about plans...it is
always highly educated people who are active in plan making. | think if you keep things more
practical then other people will also join the process” (Interview 50). The explicit knowledge
consists of technical and financial information on project planning and procedures that may
only be relevant to active residents who are interested. This is evident in another
interviewee when he says, “The CoPs focus on sharing dilemmas and tackling problems they
encounter. In addition, you go into more depth on a specific subject. For example, | expect
that there will be knowledge sessions about financing” (Interview 12). It is logical to see this
pattern as many CoP members in the core group organize meetings and facilitate energy-
related activities to implement local energy initiatives in the neighborhood.

In addition, those who are interested in explicit knowledge are usually the ones who want to
attend knowledge sessions with experts to learn about relevant knowledge. The interview
explains about knowledge sessions and says, “We have an evening to tell how they have laid
underfloor heating, how they have installed an induction hob and how they have insulated.
That people found very interesting, because it inspires a lot of confidence if someone from
the neighborhood itself tells and not a company that comes to tell. We had a financial
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evening where the various possibilities of financing renovations and the like were highlighted
by different parties” (Interview 39). The members who are closer to the core learn and
engage in knowledge sharing by attending formal meetings and knowledge sessions. The
expertise provides necessary information that active members need in understanding their
projects.

Figure 11. Types of Knowledge

Core group

* Active group

~— " /—* CQcassional group

—7 ———* Pernpheral group

Explicit Knowledge Explicit & Tacit Knowledge Tacit Knowledge

Source: Author, 2020

To sum up, actors in CoP boundaries show patterns in different types of knowledge use in
the process of knowledge sharing. The earlier analyses on CoP strucutres in local energy
iniaititves show that proposals and roadmap of the neighborhood are planned in the core
with active inititors and relevant stakeholders. Thus, the flexbility between explit knowledge
and tacit knowledge do not occur in core group as much as actors in the active group. The
emphasis in explicit knowledge in technical process of projects and documentation of
proposals remains irrelvant to the peripheral group who engage in tacit knoweldge sharing.
This further distances the group as actors in the peripheral share diverse interests other
than energy. The efforts have been made by the core group in local energy initiatives to
share the knowledge with actors of different level of engagmeent thorugh diverse activities
like workshops and knowledge sessions, and apple pie discussions etc. Although the active
groups engage in knowledge sharing, further limtiation is shown as many of these active
groups are further divided depending on how relevant the process of knowledge sharing is
to their topics of interest. knowledge being shared is less relevant to the residents in the
peripheral.

4.5.2 Facilitation of Working Groups

The CoP is a non-homogeneous community that is socially constructed with actors of
various levels of knowledge and commitment (Wenger et al, 2002). Wenger states that
actors who are active in the CoP eventually take greater roles in their communities
voluntarily (McDermott, 1999; Wenger et al., 2002). The analyses from the findings show
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that this is evident in all three neighborhoods. With diverse expertise, resident themselves
contribute their knowledge as a working group. One of the interviewees describes the
working group and says, “That is where technical support, practical support, and different
expertise can be offered by local residents. There are residents who work in knowledge
institutions, applied science universities or at consultancy firms and they all live in
neighborhoods (Respondent 49). The expertise from local residents were received through
the network. Another interviewee states, “There is a lot of knowledge in the neighborhood,
of course. There are a few energy engineers. There is someone who works in the installation
world. There are, of course, people at one of these clubs who are also interested in it and
who have also studied it reasonably well” (Respondent 39).

In addition, the working groups take part in facilitating the process of knowledge sharing in
the local energy initiatives. When asked about the working groups, interviewee explains, “I
make sure that a meeting is organized and that reports are made. | invite speakers. | ask
who people want to hear” (Respondent 13). The working groups arrange broad residential
evenings and provide opportunities for residents to share their knowledge in local energy
initiatives. Another interviewee strengthens this as he says, “We (the working groups) really
try to involve people who live here in a practical way. We conducted surveys to discover
different concerns of the people” (Respondent 50). There are various working groups that
focus on different aspects like communication, technological and finance. Information
(Document 98). One interviewee states that this is because “some people are interested in
technical and financial aspects of the project. Other people are interested in communication
and social. Not all those themes can be addressed all together” (Respondent 47).

Also, it was interesting to discover that the residents contribute in two different ways of
volunteering as working groups. When one of the interviewees recalls his experience and
says, “We (process managers) realized that there are plenty of people who are willing to
help in the neighborhood. There are two types of people who volunteered, we divide into
people with doing power vs. people with thinking power (Respondent 49). He further
explains that people who wanted to help with thinking power saw “helping in their
definition as one hour per month giving advice to the neighborhood.” (Repondent 49). He
saw this as important learning experience as to specify the volunteer roles because at the
time they needed “people (with doing power) who could roll up their sleeves and getting
things done” (Respondent 49). This shows that it is important to acknolwedge different
types of work the residents need to do as working groups.

The working groups in local energy initiatives implement diverse interests within the
neighborhoods through non-energy projects. While one of the interviewees understands
the perspective of focusing on bio-diversity, and green space around the neighborhood, he
states, “These initiatives are too much drifted away from the core issue. It is important to
focus on the issue (Repondent 50). However, many saw implementing non-energy projects
as an opportunity. When asked about the importance of non-energy projects, one
interviewee explains how “these residents meet and do more things together. They create
ideas together from organizing a small community garden to improving safety of the
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neighborhood. The ideas start flowing and when you socialize then you start working
together (Respondent 48). Another interviewee also support this idea and says, “l see that
everyone is just filling their own little street. Well, everyone is allowed to do that for their
own sake. Common interest. | use that as a starting point. The best way to involve residents,
or private individuals or entrepreneurs is to just go and do it (Respondent 10).

Moreover, working groups also facilitate communication in local energy initiatives through
connecting the residents. From expertise to particular knowledge, working groups allow
these resources to become visible and connected. One interview explains that, “in
Spijkerkwartier, there are several people in working groups and they contribute their time
to connect with their neighborhood. Most important thing is that they enjoy working as a
team rather than as an individual. Their role is to connect the residents so they use what are
available to them in their neighborhood and they help facilitate the process.”(Respondent
48). People in the neighborhood can then contribute in various roles ranging from writing
newletters, sharing knowledge to organizing event. “The working group contributes to the
energy transition objective of the neighborhood and “connect as much as possible to
process running elsewhere in the municipality and tries to embed the energy process”
(Document 100).

Figure 12. Facilitation of Working Groups
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Source: Author, 2020

Overall, working groups are self-selecting, and voluntary in local energy initiatives. They
oversee the process, facilitate ongoing cycle of learning and doing, and share knowledge
with a focus on implementation. The local energy initiatives in three neighborhoods show
facilitation of working groups where the importance lies in keeping residents connected to
the neighborhoods and their local energy projects. The working groups with energy related
projects are comprised of residents who have expertise in a particular area. However, while
these energy-related projects facilitate the local energy initiatives, non-energy related
working groups provide opportunities for other resident who are not interested in energy
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can connect and be involved in the neighborhood activities. The figure 12 shows the
facilitation of working groups in the local energy initiatives.

5. Conclusion

With the introduction of the programme Wijk van de Toekomst, there are increasing
number of bottom-up energy initiatives that are being implemented in local neighborhoods
in Gelderland. In doing so, the application of Community of Practice (CoP) in local energy
initiatives bring not only relevant stakeholders but also residents to take part in the process
of knowledge sharing and knowledge creation. Thus, examining the knowledge
management system of CoP in local energy initiatives can provide ways to facilitate growth
and engagement in future local energy initiatives. Thus, the qualitative case study research
has been carried out to examine the context and process of knowledge sharing in local
energy initiatives in three different neighborhoods.

In the previous chapter 4, answers were already given to sub-questions of this research.
Based on these findings and analyses, this chapter can provide an answer to the final
research question:

In what ways do actors of different levels of engagement in local energy initiatives mutually
share and create knowledge with the application of CoP?

Moreover, this chapter will provide theoretical reflection, and limitation of the research as
well as indications for future research on this topic.

5.1 Research Questions revisited

To determine how actors of different levels of engagement in local energy initiatives
mutually share and create knowledge with the application of CoP, the conceptual
framework was developed to examine the context and process of knowledge sharing to
investigate the activities and tools that are used in local energy initiatives.

The concepts of CoP addressed different components of CoP: Community, Domain and
Practice. The local energy initiatives have shown the pattern that knowledge sharing occurs
as small number of initiators bind together as Community and clarifies Domain which is a
shared purpose and values in achieving natural gas-free neighborhoods. Overtimes, enough
allocation of resources builds Practice where enhances the learning environment of local
energy initiatives by extending its size and scope to diverse actors in the neighborhood. The
differences in the level of engagement exist in all CoPs of local energy initiatives and it
seems to be an inevitable part when implementing district-wide local energy projects.

The context of CoP in local energy initiatives show that the three components of CoP are
interrelated and facilitate the process of knowledge sharing. The local energy initiatives
show differences in flexibility in the component of Domain. This is due to the fact that
Community can decide what includes in its Domain and Practice is executed according to its
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Domain. The patterns in local energy initiatives show that keeping a broader Domain brings
a wider range of audience who have different levels of engagement to bind with diverse
collective interest and organize different Practice accordingly.

The concepts of SECI model shows four different knowledge conversion cycles: Socialization,
Externalization, Combination and Internalization. While using the concepts, the different
types of knowledge use were addressed in the process of knowledge sharing. While the core
group use and interact with more explicit knowledge, peripheral group prefer the tacit
knowledge. The active groups and occasional groups in the CoP showed more flexibility in
the knowledge types as the knowledge sharing depended on their interest and as long as
the topics were relevant to them. Also, while the core groups showed efforts in reaching the
actors in peripheral group, there is lack of translation from explicit to tacit knowledge.

Moreover, the facilitation of working groups allow knowledge sharing among actors with
different levels of engagement. While working groups are self-selecting and voluntary, their
roles are crucial in overseeing diverse project development and facilitating communication
in local energy initiatives. The working groups further strengthen and connect the
neighborhood with actors with different levels of engagement. Most of the working groups
are residents who already possess expertise and experience. Thus, while it is valuable to
organize energy related projects with the working groups, the research findings show that
there needs to be diverse working groups that can extend to different boundaries of CoP to
connect and provide opportunities for residents with non-energy related projects.

5.2 Academic Implication

The energy transition is quite a new phenomenon and there is not enough literature on
knowledge management in bottom-up energy initiatives. The study in knowledge
management in local energy initiatives supports in public sector to create innovative
approaches to better facilitate the CoPs in local energy initiatives. Thus, knowing how to
foster CoPs in niche environment can better facilitate the learning environment where
relevant stakeholders and residents can share and create knowledge together. The research
further contributes to finding practical ways to connect actors with different level of
engagement and keep them on board throughout the process of implementing natural gas-
free energy system. This can support future local energy initiatives with the lessons learned
and put residents at the centre of the energy transition

The framework of CoPs and SECI models show how CoP knowledge management system can
enhance the interaction in local energy initiatives by translating explicit knowledge that
mainly discuss the technical process of implementing energy projects into tacit knowledge
that is more comprehensible for majority of residents. The process of SECI knowledge
conversion model introduces how CoP knowledge management can be applied in local
energy initiative. Moreover, various non-energy projects not only create active
neighborhoods but it also provides an opportunity for those who aren’t initially interested in
energy to participate in different ways. Thus, the research provides theoretical possibilities
in how knowledge management can bring a wider public on board by facilitating CoP
knowledge sharing and knowledge creation in the local energy initiatives.
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5.3 Limitation of Research

Although semi-structure interviews in the secondary data were valuable, there were limited
number of interviews that addressed the topic of CoP and knowledge management process
in the local energy initiatives. Thus, primary data were collected using extra semi-structured
interviews. the constructivist notion builds on the idea that there are diverse constructions
of realities that people have in their minds. Therefore, it is logical to acquire valid and
reliable data using multiple ways of collecting data. However, due to Covid-19 measures, it
was difficult to reach residents in the neighborhoods to gather data through other means
like participatory observation, and surveys. Thus, the collection of samples presents
limitation of this research.

Moreover, three frontrunner neighborhoods used in the report represent only a small
number of neighborhoods. Nevertheless, the lesson learned in the report can be used to
advise how local energy initiatives can improve the knowledge sharing and creation with the
actors with different level of engagement. To add, a framework of SECI model was not used
before in local energy initiatives. In order to use the framework, the author had to bridge
the gap between the theory of knowledge management and practicality of CoP in local
energy initiatives. There is possibility that a more fitting framework than SECI model can
exist and support the CoP knowledge management system in local energy initiatives.
However, the framework has given useful in determining how knowledge sharing and
knowledge creation occur and allow actors in different CoP boundaries to better connect.

5.4 Future Research

In line with the research with local energy initiatives, there are several suggestions for
future research. While this research contributes to the scientific literature on knowledge
management system in local energy initiatives, there is limited attention paid to the topic of
CoP in local energy initiatives. The first recommendation is to conduct an additional
research on challenges and enablers of CoP knowledge sharing in local energy initiatives.
The research can provide practical examples in overcoming these challenges that occur in
local energy initiatives. The second recommendation is to look at how elements of social
capital and modes of belonging can influence the level of engagement in local energy
initiatives. Since it is crucial to include actors in the peripheral group of CoP in implementing
local energy projects, the research on social capital can provide valuable insights to CoP
practitioners and process managers. Since three case studies in this research provided in-
depth knowledge on the context and process of CoP knowledge sharing in local energy
initiatives, the third recommendation is to examine how these local energy initiatives can
connect with one another to share knowledge in a cross organizational setting.

6. Recommendations

The chapter 6 of the paper suggests the recommendation of an effective CoP knowledge
management in local energy initiatives. The knowledge sharing starts with the process of
socialization, then it moves on to externalization, combination and internalization cycles.
The figure 13 illustrates how CoP knowledge management in local energy initiatives should
be organized with the application of SECI model. Each knowledge conversion cycle creates a
new form of knowledge through the process of knowledge sharing and this not only
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enhances the knowledge of individual and CoP organization but also improves the level of
engagement and development of local energy initiatives.

Figure 13. Flow of CoP knowledge management with the application of SECI model
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Socialization: Arena for dialogue

The first socialization is an arena for dialoguing among different residents in the
neighborhoods. There needs to be different opportunities for individuals to interact and
communicate with one another. This can be achieved in both online and offline platforms. In
addition to already existing activities, guidance to story telling tools can enhance the
socialization cycles as residents with different level of engagement can easily join the
conversations and discussions. Since this cycle involves tacit knowledge sharing, the new
residents who join local energy initiatives can interact and share their tacit knowledge with
other existing residents. This cycle should be the pulling new members into the CoP and
move those who are already active closer to the core group. Without this cycle, there is lack
of new inputs and knowledge as newest members can bring value to the local energy
initiatives. Also, sharing dialogues between actors involved in different levels of
engagmenet brings feedbacks from diverse CoP boundaries. It is crucial to maintain a CoP to
be fruitful and what knowledge means in practice through this cycle.

Externalization: Arena for planning

The knowledge sharing in externalization cycle creates an arena for planning with those
relevant stakeholders who are part of local energy initiatives. Initially, active members in the
core group only engage in planning and discuss the activities and methods to be
implemented in the next cycle. Although this process does not necessary change, it is crucial
for active members to take those who are less active into account when preparing a
roadmap for the neighborhood. This cycle provides how knowledge learned in practice
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becomes documented, and shared amongst project facilitators. There are always
somethings to revise and something to learn. It is important to advise more practical
projects that can better translate the necessary explicit knowledge for the residents who
have different levels of engagement. This cycle needs to plan creative ways to use existing
and newly gathered knowledge to be applied in communication channels and tools of local
energy initiatives in the next cycle.

Combination: Arena for executing

The local energy initiatives see the cycle of combination as arena for executing the plans and
roadmap that was discussed in the previous cycle, externalization. The energy and non-
energy projects in the neighborhoods should be implemented with diverse working groups
in different CoP boundaries. The workshops, events and activities should address different
interests the residents in local energy initiatives have. Since peripheral group prefer tacit
knowledge sharing, it is important to create more interaction through using working groups
as community connectors to allow residents to interact with one another and connect with
the wider population in the neighborhood. The figure 14 shows the working groups
connectors in yellow to enhance the facilitation of CoP knowledge sharing with actors of
different level of engagement in local energy initiatives.

Figure 14. Facilitation of Working group as Connectors
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Moreover, it is crucial to foster the explicit knowledge into something that working groups
can use to connect with other residents in the neighborhood. Thus, this cycle needs to
organize how research and knowledge can provide links into practice through the use of
connectors in the form of working groups. Without this cycle, the activities cannot execute
and create momentum for working groups. The residents in different boundaries of
engagement are participating accordingly to their interest, find connection and contribute in
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ways they prefer. It is important to provide a strong basis for the next cycle for residents to
stay connected and internalize the knowledge and experience gained.

Internalization: Arena for modifying

The internalization cycle provides an arena for modifying. Without this cycle, it is harder for
new residents to join the local energy initiatives. This cycle allows the residents to recognize
their learning and experience. Thus, without this cycle, the residents and local energy
initiatives do not improve on the knowledge accordingly and results in lack of bonds and
interest. When the residents internalize and learn the ideas, and concepts, then the
knowledge that has been shared becomes part of their own. This improvement in learning
also affect the local energy initiatives as organization to enhance the existing knowledge.
Thus, there needs to be more activities and tools in this cycle to reflect the knowledge and
skills learned from previous cycles. With the events on online or offline platform, the
residents should have opportunities to check, recognize the materials they learned and also
be able to share the experience as their own. If they focus only on explicit knowledge, there
is less opportunity for making sense of and interpreting new knowledge. In order for the
tacit knowledge to be shared more efficiently in the next cycle, it is crucial for residents to
fully individualize the knowledge and for local energy initiatives to gather its collective
knowledge.
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