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1. Introduction 

1.1 Background to the working paper 
This working paper is based on a published project report published in May 2023 by the authors of the 
working paper with the title “Test Island Bornholm 2.0. Possible perspectives on the further 
development of Bornholm as a test and development environment for green energy and technology”. 
The report (Manniche & Hansen, 2023) was part of a local development project under the title “National 
Centre for Green Energi (NCfGE)” that ran 2022-2023. NCfGE aimed to investigate and prepare the 
Danish island of Bornholm to become Europe's first and leading “energy island”, which involves 
introduction of novel, large-scale wind energy harvesting and new energy industries in a real, living 
island community setting. Specifically, the project sought to add knowledge about how to ensure 
maximum professional utilization of the extensive opportunities Bornholm potentially has as a centre 
for future development of offshore wind energy in the Southern Baltic Sea basin. The project was divided 
into several work packages, including development of a so-called Innovation Hub, a Residential College 
and a Data Hub, all development initiatives that are part of the development of Bornholm as an 
advanced energy island environment. 

The Test Island report aimed to provide insight into how Bornholm can promote business development 
and enhance its position as an internationally leading test environment - a test island - for green energy, 
technology and innovation in connection with the establishment of Bornholm as an energy island. Since 
Bornholm already has a history of being an environment for test and demonstration of energy 
technologies, which potentially can be scaled up when the energy island becomes a reality, the report 
discusses these development opportunities as ‘Test Island 2.0’, referring both to existing test island 
activities and potential new and larger-scale test and innovation activities made possible by the energy 
island development. 

Aside from the Test Island report, CRT contributed with two other reports. One report aimed to describe 
preparation of a new education profile on Bornholm required to match the coming roll-out of energy 
activities on the island (Larsen & Hedetoft, 2023). The other report concerned a socio-economic 
analysis and scenario projection of possible local economic and job-related effects of the energy island 
investments (Hedetoft et al., 2023). 

1.2 The Energy Island project 
With rapid speed, large-scale green energy projects are globally being implemented, fuelled by 
environmental degradation, an escalating climate crisis, ambitions to become fossil free nations 
(Hoppe et al., 2015; Halseth, 2019) and, for Northern Europe since 2022, independence from Russian 
energy (ESPON, 2023). Many countries around the Baltic Sea have sped up their efforts to build large-
scale, green energy production systems, often with an international scope and at a fast pace. In this 
energy race, offshore wind plays a key role, as emphasized by the North Sea and Baltic Sea declarations 
(Regeringen, 2022; CBSS, 2023). 
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In response, the Danish parliament in 2020 decided to establish two ‘Energy Islands’ by 2030; a 10 GW 
artificial island in the North Sea and a 3 GW wind farm off Bornholm using the island as its onshore hub 
(Østergaard et al., 2023). As of 2025, both projects are delayed, although the Bornholm Energy Island 
looks to go ahead sooner than the North Sea energy island. The government decision to invest in energy 
island Bornholm is not motivated by concerns for securing energy transition and economic 
development on Bornholm specifically, but by geo-political interests in supplying green energy to 
Europe as well as national interests in transitioning Danish electricity production and promoting strong 
business positions within green energy technologies. Nevertheless, if its full potential is realized, the 
energy island could transform Bornholm into a Baltic Sea energy hub with large economic benefits. 

The Bornholm project is the first of its kind in Denmark, involving substantial investment sums. For 
Bornholm specifically, the project is the largest capital investment the island has ever experienced and 
will take place right outside and on the island in the years towards and after 2030. The energy island 
development is expected to impact and influence the island community in a wide range of ways. For 
example, it is expected that the construction of the energy island will have a large effect on Bornholm's 
business community and labour market (Hedetoft et al., 2023). Further, the development of a test 
environment and a test capacity for green energy, technology and innovation is discussed to play a 
central part. This is confirmed in a vision made by a regional growth task force team prior to 2022:  

"Bornholm is to become the lighthouse in the Baltic Sea in terms of utilization of green 
energy from offshore wind. Through the establishment of one of the world's first energy 
islands and a further development of a test and development environment, the business 
lighthouse will make a significant contribution to the green transition in Denmark as well as 
in the rest of Europe and have significant business potential for Bornholm.” (Energistyrelsen, 
2022, p. 3) 

Aside from an offshore wind farm with a size of up to 3GW (potentially 3.8GW), the energy island plans 
include a large onshore transformer station on Bornholm that receives and redistributes the power from 
the wind farm. This will make massive amounts of renewable energy available in the form of raw 
electricity that can be turned into various green energy productions, including associated technological 
innovation. The hope is that such a scenario will attract new, green industries to Bornholm, for example 
Power-to-X (P2X) industries, that can provide new energy resources locally (e.g., excess heat and 
hydrogen). Realizing this, however, requires test and demonstration of large-scale energy technology 
combinations and solutions, a development Bornholm is in a good position to pioneer as part of the 
energy island roll-out. 

As of mid-2025, the tender for the construction of the wind farm has been delayed, although the Danish 
authorities aim to open tenders in late 2025. Thus, there are still many uncertainties regarding when and 
how the energy island plans will begin and unfold. These uncertainties make it difficult for both national 
and local actors to navigate the process, not least the local authorities on Bornholm, who already have 
invested many resources in ensuring local benefits related to the energy island development. A key local 
initiative has been the establishment of a local based energy organization called Baltic Energy Island 
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(BEI)1. The organization is actively working with the energy island development on an island level with an 
aim to ensure a local anchoring of the project and fronting both local interests and stakeholders in the 
process. The group is behind the establishment of a local energy office and visitor centre, and has also 
been initiator of a larger, Baltic-based energy island network between the islands of Bornholm (DK), 
Gotland (SE), Åland (FI) and Saaremaa (ES). 

 

1.3 Bornholm as a test island  
Bornholm has used the title as a “test island” for green energy technology for the past 15 years. One of 
many results of this status has been national and international attention on Bornholm as a test and 
demonstration environment for green energy technology and innovation, often linked to green transition 
activities. Further development of Bornholm as an advanced test island related to the energy island 
process therefore holds good opportunities to play a key role in the growing green agenda, both 
nationally and internationally. 

One possibility is that the test island concept is further developed from what it is today, so that 
Bornholm may develop into an even better positioned hub for development, experimentation, testing 
and demonstration of green energy technology. This might not only push the national and international 
technological innovation front linked to green energy but also would open new opportunities on 
Bornholm for promotion of business development among existing local companies and for attraction of 
new companies in demand of knowledge and solutions produced by the advanced and diversified 
innovative energy technology environment. 

By choosing to call such a development perspective 'Test Island 2.0' in the report, we mark and 
emphasize existing local experiences as a test island as an important point of departure for exploring 
future opportunities for technological innovation and local business promotion on Bornholm. In doing 
so, we also underline that continuing current test and demonstration activities in the coming years, 
maybe under a different and larger version than until now, requires a general (re)consideration of what 
the purpose of the test island concept and its content is, just as it also requires considerations about 
its possible (future) structure and organization. This involves discussions whether a test island 
development exclusively should focus on energy technology development or also may aim to realize 
and contribute to a broader sustainability transition agenda and process concerning the Bornholm 
economy and community. 

 

 
1 Visit Baltic Energy Island: https://balticenergyisland.com/ 
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1.4 Purpose 
On this background, the purpose of the working paper is to describe and discuss possible scenarios and 
forms of organization for a future test island setup on Bornholm in relation to the energy island 
investments and process. This includes identification of relevant local actions and initiatives that can 
contribute to realizing the various scenarios, including an assessment of possible impacts, challenges 
as well as opportunities in this regard. 

We emphasize that the working paper primarily is meant as an explorative, inspirational and discussion-
based piece, using the special energy and test island development on Bornholm as a case and base of 
knowledge. This includes contributing with a better qualification of more general, ongoing research 
discussions about the many complexities involved in local energy development and green transition 
processes taking place on multiple levels in Denmark and abroad. This contribution involves, for 
instance, new empirical perspectives and reflections ‘from the ground’ on research concepts such as 
“path dependence” and “green path creation” in remote areas, which is a research field we believe is 
not yet fully covered in the research literature. 

Main target groups of the working paper include relevant research communities, such as researchers 
working on energy development and planning, energy technologies and innovation as well as 
community impacts and business development. It also includes local and national governance actors 
related to large-scale energy infrastructure projects. Finally, and importantly, the working paper is also 
relevant for energy developers, local communities as well as authorities and organizations involved in, 
or confronted with, the introduction of future large-scale energy infrastructures and both challenges 
and opportunities in this regard. 

 

1.5 Empirical material and methods 
The empirical material in the original report consisted of both written and oral material and sources 
collected between June 2022 and March 2023. Methodologically, the collection of empirical material 
followed qualitative method criteria and standards for the type of study presented in the report (see 
Creswell and Creswell, 2022 as well as the original report for more details method descriptions and 
references).  

The written material was obtained using desktop work, primarily through searches on the internet and 
through inquiries to both local and national based key actors in organizations, companies, authorities 
and universities involved either in the energy or test island processes, or both. The work followed an 
exploratory and selective material acquisition based on relevance and a snowball strategy, where 
identified material and knowledge led to finding of new material and dialogue with new actors. Examples 
of written materials include relevant websites, as well as both official and internal documents and 
reports from relevant actors. Moreover, relevant, local strategic documents and plans for Bornholm's 
development, which have been, or are, governing Bornholm's development, were collected and 
examined. All written material was organized according to relevance, publication date and importance. 
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The interviewed oral sources were selected based on assessments of their relevance for the focus of 
the report and carried out according to semi-structured interview techniques (see Creswell and 
Creswell, 2022). In most cases, the interviews were recorded and with the consent of the interviewee, 
followed by selective transcription work. In the few cases where an interview could not be recorded, 
detailed interview notes were made instead. Quotations from the interviews used in the report, have 
been approved by the individual interviewees. The oral sources are listed below in Table 1: 

 

Table 1 - Overview of oral sources 

Name Organization / 
Company 

Position  Interview dates 
(2022 and 2023)  

Louise Groth-Michelsen (LGM)  Municipality Project leader  Sept 14, Jan 10  

Jørn Pedersen (JP)  Business Center 
Bornholm (BCB) 

Senior business 
consultant  

Sept 14  

Kim Fønss-Lundberg (KFL)  Copenhagen 
Capacity (CC)  

Senior Investment 
Manager  

Sept 14  

Nikoline Bak (NB) Energy Cluster 
Denmark 

Project leader  Oct 26 

Torben Jørgensen (TJ)  Bornholm energy 
and supply (BEOF)  

Project leader  Dec 06  

Thomas Meier Sørensen (TMS)  DTU Senior Executive Officer 
DTU Wind og PowerLab 
DK  

Dec 06  

Klaus Vesløv (KV)  Bornholm energy 
and supply (BEOF) 

VP, Public Affairs, 
Kommunikation og ESG  

Dec 13  

Anders Damgaard (AD) DTU Chief consultant DTU 
Wind 

Dec 20 

Søren Møller Christensen (SMC)  Baltic Energy Island 
(BEI) 

Director  Jan 20  

Christa Lodahl (CL)  Business Center 
Bornholm (BCB) 

Business director  Feb 14  

 

1.6 Structure and reading guide 
The remaining part of the working paper is structured as follows. In Chapter 2, we present some 
theoretical concepts and perspectives, mainly stemming from the geography of sustainability transition 
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literatures, that are relevant for understanding of the opportunities and obstacles for economic 
development and creation of an environment for test and innovation of energy technologies on 
Bornholm made possible by the realisation of the large-scale energy island project. 

In Chapter 3, background, experiences and prerequisites on Bornholm for developing as an 
environment for innovation and test of green energy technologies are described. This includes a 
description of the experiences gained through 15 years of work as a ‘test island’ for demonstration, test 
and documentation of energy technologies. We also sum up the local institutional and political 
capacities and prerequisites for future local efforts to advance a test island environment.  

Chapter 4 presents and discusses the implications of three possible scenarios for the setup and content 
of a future ‘test island’ environment on Bornholm.  

Finally, Chapter 5 sums up key findings and discusses the perspectives they raise for Bornholm and 
other peripheral energy-focused areas as well as research on energy and sustainability transition more 
generally. 
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2. Theory about green business development and 
systemic change in peripheral areas 
This chapter provides a theoretical framework for the understanding of the opportunities and obstacles 
for economic and social development and change on Bornholm that may be connected to the energy 
island project. Relevant concepts such as path dependence and new path development are introduced, 
as they concern important discussions around prerequisites and dynamics for business development 
in peripheral areas such as Bornholm. Based on this, we zoom in on two forms of green business 
development in particular, namely ‘new green paths’ and ‘greening’. Finally, the concepts of bricolage 
and curation are presented in relation to discussions of possible organizational approaches in future 
test island scenarios. 

 

2.1 Green business development and systemic change 

2.1.1 Introduction  

A part of the NCfGE project was an explicit objective to examine conditions for creating an environment 
for innovation, test and demonstration of green energy technology on Bornholm through interaction 
between locals, companies and public actors as well as external energy actors, technology suppliers, 
commercial partners and universities. Currently, however, it is unclear how such an environment can 
be created in a peripheral region such as Bornholm, characterized by traditional professions, small 
businesses and small institutional structures and resources regarding the development of green energy, 
technology and innovation. 

It is an important perspective for the development on Bornholm that the island will not just become a 
"resource periphery" (Murphy & Smith, 2013) and thus a passive backdrop producing resources for 
energy technology and innovation activities led by national and international actors that have no other 
connection to the island than the availability and harvesting of large amounts of renewable energy. To 
avoid such a situation, it is important to ensure that green energy, technology and innovation coupled 
with test and demonstration activities contribute to a locally anchored business development and that 
local public and/or private actors are involved in the process to the benefit of the local business 
community and thus also local development broadly speaking. 

 

2.1.2 Path dependency and knowledge 

The concept of "path dependence" from regional research can help understand the dynamics at play in 
relation to regions' occupational development and renewal. Path dependence describes how the 
economic, social, political and cultural characteristics of places are the result of historical 
development processes, which also helps to determine the scope for new development phases 
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(Boschma & Frenken, 2006). In other words, a region's business structures, knowledge and institutions 
are developed through path-dependent, evolutionary processes, where existing industrial and 
occupational paths in the region set the stage for how it can respond to new trends and circumstances 
at global and national levels (for example, a national desire to increase energy production to avoid 
dependence on Russian gas). 

A related concept important for understanding how to create new business paths and, in a broader 
sense, promote innovation, is "related/unrelated knowledge". The focus here is that the development of 
new products, technologies and professions is often based on existing, related knowledge and 
professional specializations. Only rarely (and largely only in global metropolises with strong research 
structures) does radically new knowledge emerge that is not connected to an existing production and 
knowledge base (Boschma & Frenken, 2006). For Bornholm, this means that the lack of strong 
occupational specializations within energy production, technology and innovation reduces the 
possibilities for such business paths to develop solely based on local knowledge, conditions and 
dynamics. 

The concept of path dependence is used in research on the ongoing sustainability restructuring of the 
economy and society. Here, however, it is used in connection with opportunities and challenges that 
exist to change a so-called dominant 'socio-technological regime, for example the fossil energy system 
maintained by forms of regulation and law, infrastructures, business models, financing, markets, 
consumer cultures, and more (Geels, 2002, 2010). According to such transition theories, actors and 
structures behind a dominant technology can hinder the development of radically new technologies, 
which are thus relegated to 'niches'. On the other hand, technological solutions from these niches can 
contribute to a change of the regime - especially if the solutions are in line with change processes and 
demands for adjustment on an overall 'landscape level', e.g. through politics, culture, globalization, etc. 
(Geels & Schot, 2007). 

The development of wind energy technology in recent decades, with Denmark/West Jutland as an 
important global centre, can be described as such a niche and with a larger landscape level effect. 
Today, the development of wind energy (and other forms of renewable energy forms) has reached a stage 
where not only technologies, but also infrastructures, business models, regulation, legal system and 
more are beginning to challenge the fossil energy regime. As such, and given the assets provided by 
realizing the energy island project, Bornholm could become an important niche platform for the 
innovation of new energy technology solutions that might contribute in challenging and transforming 
the existing, dominant fossil energy regime. 

 

2.1.3 Green paths 

In recent years, many studies have been published with a focus on how new green businesses ("green 
paths") are emerging in different types of regions and on how such development can be promoted 
through innovation and transition policy (see for example (Binz et al., 2020; R. Boschma et al., 2017; 
Coenen et al., 2012; Dawley, 2014; Essletzbichler, 2012; Gibbs & Jensen, 2021; Murphy & Smith, 2013)).  
Grillitsch & Hansen (2019) summarize key parts of this research on "green path development" and 
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identifies four basic strategies (and sets of supporting policies) that basically distinguishes between 
different forms of green business development: 

1. Growth in already existing green industries 
2. Upgrading (greening) of existing black industries (e.g. agriculture or tourism) to greener 

industries, i.e., a form of sustainability transformation of existing businesses 
3. Diversification of existing black industries in the direction of new green productions and 

industrial areas or deliveries by utilizing related, accumulated knowledge ("related knowledge") 
from one business or industrial specialization in another (e.g. the oil industry converting to green 
energy production) 

4. Emergence of new green business paths, i.e. activities, companies and professions that have no 
relation to the region's traditional occupational specializations, but which emerge on the basis 
of new, technological breakthroughs or through the implantation of new skills and companies 
from outside the local setting 

According to the theory, the first and third strategies are not particularly relevant in peripheral areas. 
This is because both strategies presuppose that there already exist (globally) strong industrial and 
competence specializations that can be a starting point for green diversification processes (Grillitsch & 
Hansen, 2019). Bornholm and most other peripheral areas usually would not have such strong 
occupational and competence specializations.  

However, the construction and maintenance of the physical energy and test facilities at sea and on land, 
following from the energy island plans, provides opportunities for green diversification among Bornholm 
companies operating within, for instance, the construction sector, harbour services, transport and 
maritime services, accommodation and catering. By taking up new, but, in terms of knowledge and 
competences related types of tasks and sub-supplies connected to the installation and maintenance 
of offshore wind farms, Bornholm companies may develop special 'green' skills and products and thus 
become an integral part of new global/national green supply and value chains for green energy. 

Such opportunities for green diversification are however not considered in this report, which explicitly 
aims at discussing the perspectives for business development and job creation exceeding those directly 
connected to installation and maintenance of the physical energy island facilities (both at sea and on 
land). In the following, we therefore take a closer look at the two remaining strategies for green path 
development considered relevant for Bornholm: 

• emergence of new green business paths 
• upgrading/greening of existing industries 

Below the two green strategies are reviewed as possible strategies in the future development and setup 
of Bornholm as a combined test and energy island. In the remainder of the paper, the emergence 
strategy (strategy 4) is referred to as "new green paths", while the upgrading strategy (strategy 2) as is 
referred to as "greening". 

 



   13 

2.1.4 Emergence of green paths 

The ongoing international sustainability transition process implies the emergence of growth of 
completely new professions and activities that through their goods, services and knowledge can help 
bring about a transformation of the economy and society. Today, green transition is considered an 
unavoidable agenda for all countries, regions and actors, which they can either take on proactively and 
try to become "first movers" in or wait passively and adapt when others have developed relevant 
solutions. Hence, as often emphasized in research on green path creation (Beer et al., 2023; Grillitsch 
et al., 2023; Sotarauta & Grillitsch, 2023), agency and place-leadership is of paramount importance. 

As mentioned earlier, there are no strong business specializations and competence profiles on 
Bornholm that the development of new, green business paths naturally can build on. The cultivation of 
new green paths will therefore initially and primarily depend on the attraction of companies, technology 
and competences from outside the island. This includes national or international technology and 
energy-based companies and knowledge institutions that see potential in placing technology 
development on Bornholm and entering a longer-term strategic collaboration on building Bornholm into 
an advanced innovation environment. 

The development of wind turbine energy technology in West Jutland, which created the basis for 
Denmark's current strong, globally leading wind turbine industry - and later for the national investments 
in energy island Bornholm - is an example of how new green business paths can develop in peripheral 
regions without professional specializations. The studies of the 'Danish wind farm adventure' (see for 
example Garud & Karnøe (2003) highlights this practice-driven, entrepreneurial, collaborative, publicly 
facilitating approach to technology and business development. The emergence was not based on an 
existing, strong local industrial specialization or research knowledge within wind turbine production. 
Instead, the development was based on strong, practice-based business skills within local agriculture 
and machine productions. Competences from these industries were combined and added new 
knowledge elements through a close and practical needs-driven interaction and knowledge exchange 
between manufacturers, users and owners of wind turbines, as well as a publicly funded national test 
centre. 

On Bornholm, cultivation of new green paths could, for example, have a focus on sector coupling and 
integration of various local energy sources, such as wind, solar, biogas, excess heat, PtX technology, 
and more. A large part of this development effort would revolve about getting already existing and new 
energy technologies to play together and test them at a full-scale community level. Public and private 
local supply companies and a possible future PtX industry on the island would be central elements for 
the realization of such a technological innovation setup. It would contain several innovation, testing and 
standardization activities that could be attractive for international companies to participate in and 
include research institutions with knowledge and competences within relevant disciplines, such as 
software and hardware for energy management, wastewater treatment, waste management, PtX 
technology, and more.  

In relation to the possibilities of building new, green business paths in peripheral areas, Grillitsch & 
Hansen (2019)  highlight the importance of involving proactively local political and institutional actors. 
In particular, it is important that they set out a vision and direction ("directionality") for the local 
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development efforts, preferably in coordination with visions at other geographical levels, including 
national authorities and energy actors. Furthermore, it is crucial that local political and institutional 
actors take initiative to create and use forums for exchanging experience and knowledge between local 
companies, public actors and external universities. Examples include organizing conferences, 
seminars and other types of events with the participation of both local, national and international 
actors. 

In this context, Grillitsch & Hansen (2019) emphasize the importance of building up a framework with a 
focus on building capacities for learning and coordination among local authorities and institutions, 
understood as: 

”[…] the abilities to reflexively consider the wider implications of policies, in order to learn 
about (un)successful policy instruments and practices in a given context. Such abilities 
follow not only from policy evaluations and benchmarks, but also from efforts targeting 
building wider organizational capacity and intelligence among public and non-public 
policymakers.” (Grillitsch & Hansen, 2019, p. 2175) 

In other words, it is important that local authorities and institutions on Bornholm collect and reflect on 
the experiences with the combined development of the energy and test island setup and any relevant 
technological and social aspects in this regard. This work includes continuous evaluation of their own 
practices and roles in the creation of new green paths and achievement of green transition and 
transformation of Bornholm. 

 

2.1.5 Greening 

“Greening” is another, but related, opportunity for green business development on Bornholm connected 
to the energy island development. With greening ('green upgrading') is meant business development, 
where existing local companies experience a sustainable transition based on innovation, testing and 
demonstration activities within green energy and technology. In practice, this means that their products, 
services and competencies become more sustainable (‘greener’), but without necessarily changing 
their market or core industry. 

In previous test island activities, a few local companies have gained new knowledge and experience 
with green transition actions, which they subsequently have been able to use in their business 
development. Concretely and practically, this means a green upgrade of the companies' activities in the 
direction of a more sustainable content and activities, including new knowledge and new green 
competences, which can be offered as new products and services. 

In a more open interpretation of possible content and goals for future energy island activities, the 
perspectives for greening are expanded considerably. For the test island activities specifically, so far, 
the ultimate goal has been to test new green solutions for export to other locations. But if a goal was set 
to innovate and test of energy technology or solutions for local implementation, the perspective would 
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be changed to achieving a greening of the local business community and developing new green 
business skills. 

The important thing in a greening process is the transformation among local companies to more 
sustainable operation, for example through sector- and industry-specific technological development. 
Examples could be the introduction of new types of green products or processes, for example through 
electrification and restructuring of production and distribution processes in businesses such as 
agriculture, industry, transport, construction, retail and tourism. A result of such greening effort can be 
that new, green paths subsequently emerge, that is, businesses and activities in new industries. 

The strategy may not contain as many possibilities for attracting companies from outside as envisioned 
in the local growth strategy on creating new green business paths, products and technologies in 
Bornholm. Still, a strategy on greening may contain great potential and perspectives for both local 
economic development and innovation of technological energy solutions that could be implemented in 
Bornholm. In turn, experience produced in relation to these technological energy solutions might be 
transferable to other local contexts as well as regional and national scales and thus have international 
sales potential. 

An important aspect and a particular characteristic of a greening strategy is that it fundamentally 
contains the possibility of more inclusive ways of involving local, low-tech professions and 
competences in the development of branch and sector adapted solutions. For example, in the test and 
demonstration of advanced electrical control systems, it would be crucial to know the production 
processes and user situations in which they are to be implemented. It is therefore important to include 
user perspectives and concrete user experiences from companies and workers on Bornholm (and not 
just the international energy technology industry and research front) in the development of new 
solutions. 

If such a greening strategy is pursued, on a next level, one can consider designating specific industries 
or sectors (tourism, construction, agriculture/food) as special target sectors. Such a focus would 
provide direction for further green transition efforts. Locally on Bornholm, examples could be the 
island’s tourism industry, where there is potential to transform it into the world's first destination based 
on 100 percent renewable energy use, including transport to and from the island. In the same way, 
energy companies could develop industry-specific technological solutions, 'best practices' in 
collaboration with agriculture, construction, manufacturing industries, schools, the health sector and 
other businesses on Bornholm. The industries will not only benefit from this knowledge and experience, 
but it can also be sold and communicated internationally in the form of knowledge and experience 
packages. Again, the business potential relates not solely to developing one or more 'products' or 
'technologies', but also to creating models for the greening process itself, i.e. becoming a green 
company, including making active use of knowledge and experiences provided by local actors. 
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2.1.6 System transition 

Above, we have described theories and concepts relevant for understanding the opportunities and 
barriers for green restructuring of industries and businesses on Bornholm connected to realization of a 
more advanced test and innovation environment based on the energy island development. Although 
this continues to be the main attention point in this report, we want to outline also the broader 
perspective of systemic, more pervasive social, cultural and institutional changes that may be 
implicated by the special test and energy island investments and the technical transitioning of local 
energy infrastructures. 

As underlined in the above Multi-Level Perspective (MLP) on system transition (Geels, 2002, 2010), the 
ongoing innovation of new energy technologies and infrastructures and the connected processes of 
industrial restructuring is just a small part of much larger, multidimensional and multi-scalar processes 
of transforming the prevailing 'socio-technological regime’ of fossil-based energy, sustained not only by 
distinct sets of technologies and industries, but also schemes of regulation and laws, business models, 
education systems, market structures, consumer cultures etc.  

The growing demands for such broad system-level transition of the fossil-based energy regime are 
fuelled by multiple factors such as environmental degradation, an escalating climate crisis, ambitions 
to become fossil free nations and, for Northern Europe, independence from Russian oil (ESPON, 2023). 
The shift to a more transformative agenda of systemic change has raised new important research issues 
regarding how to give direction to science, research and innovation through “mission-oriented” policy 
that is not submitted to, but actively shapes markets in society (Boon et al., 2020; Manniche et al., 2024; 
Mazzucato, 2021). This goes along with an emphasis on the need of institutional, social and cultural 
changes and the involvement of a broader range of actors such as public bodies, civil society and NGOs 
(Coenen & Morgan, 2020; Marques et al., 2018; Schot & Steinmueller, 2018).  

Hence, the broadening towards a transformative paradigm reflects a fundamentally new understanding 
in how societies approach economic development and innovation. It also involves rethinking the role of 
knowledge in economic processes, as well as the goals of innovation and the direction of public policy 
(Manniche et al., 2024).  

In the light of this fundamental paradigm shift, it is important to understand that the realization of the 
above-mentioned opportunities for green path creation and industrial restructuring in Bornholm is not 
only a matter of promoting technological innovations. Other and equally urgent aspects of innovation 
and change concern, for example, the development of new forms of collaboration between utility supply 
companies, transport companies, technology companies, citizens and public authorities at varying 
spatial scales. It may also entail a need for increased knowledge of industry-specific production 
processes and consumption patterns among local companies and citizens, as well as new ways of 
involving these in the development of locally adapted solutions.  

In sum, although not directly and exclusively connected to the energy island plans, Bornholm is, and in 
the coming years will be, exposed to pressures of full-scale, society-level processes of system 
transitioning of production and consumption practices. In the outline of possible scenarios for future 
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energy-related development on Bornholm, we have tried to take also such perspectives of systemic 
change into account.  

 

2.3 Bricolage and curation 
Finally, two other concepts used in regional studies are introduced, specifically the terms bricolage and 
curation, which are used in the later analyses and discussions of possible scenarios for a future Test 
Island 2.0 development on Bornholm. The concepts can be used to describe two different types of 
dynamics and organizational forms, through which knowledge is developed, and a test island 
development and green business development can be realized. 

 

2.3.1 Bricolage 

Bricolage has been used in regional studies to investigate green business development and knowledge 
development. Originating from the world of art, simplified, one can say that bricolage concerns about 
forming or creating new content by putting together and combining various already existing objects in a 
new way. The concept can be illustrated with a simple example of building new constructions and 
models using LEGO bricks. Sometimes the existing bricks fit well together so that a form and content 
can be easily created. Other times, one must try back and forth until succeeding in getting the blocks to 
fit together. 

In relation to the test island development, the bricolage metaphor is mostly relevant in the form of 
"industrial bricolage", which (Boschma et al., 2017, p.5)  define as: 

“[…] the consideration of a multiplicity of actors embedded in networks who collectively draw 
on a broad set of distributed resources such as money, material components, discourses, 
knowledge, legitimacy and skills, organizational arrangements and political regulation in order 
to create new industrial pathways through processes of mindful deviation.” 

In short, bricolage concerns getting actors with different types of knowledge, prerequisites and 
interests to collaborate on common goals and solutions. An example might be a new product that a 
group of companies in different industries are trying to develop together and where they use their 
common pool of resources, knowledge, abilities, experiences to work towards the best possible 
version (Garud & Karnøe, 2003). This is an iterative process, based on improvisation, experimentation 
and 'trial-and-error' and 'learning-by-doing', and where the total capacity rather than any single actor 
is essential. A characteristic of industrial bricolage is that it is often bottom-up driven and an open 
phenomenon, where solutions to various innovative and entrepreneurial tasks are developed based 
on initiatives driven by many, diverse actors in an open and voluntary collaborative environment. 

The bricolage approach is particularly relevant in relation to realizing new green business paths, which 
are rooted in a local context and does not only implant technologies and knowledge that come from 
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the outside. Furthermore, the strategy indicates useful development paths that go through 
mobilization, re-combination and further development of existing experiences, knowledge and skills. 
As such, bricolage seems particularly relevant in relation to a situation where actors on Bornholm 
want to expand existing test island activities to new, broader technology or activity areas, for example 
within agriculture, tourism, construction, waste management, etc.  

A bricolage strategy is also applicable in situations where specific solutions require an open, bottom-
up development effort involving local actors with different knowledge and interests within a new 
technology or activity area. Such a process is very similar to the development dynamics in business 
parks and living labs, where collaborators utilize and combine their various skills and resources 
without knowing in advance where exactly the process will lead. 

 

2.3.2 Curation 

Curating is another concept that, alike to bricolage, is taken from the world of art and creativity, yet 
has found its way into studies of business and business development in recent years. In short, the 
concept concerns strategic and reasoned selection of different content (objects, people, activities, 
etc.) that fits in a given context, for example an event such as a festival. The most important thing is 
that what is selected is carefully thought out with a view of creating a whole and logic around what is 
arranged or created. 

In terms of a future test island 2.0 process, a relevant and interesting case is GreenLab Skive2, an 
energy focused industrial park setting in Jutland, which the developers in the park have called an 
example of 'industrial curation'. In its simplest form, industrial curation in their opinion concerns 
carefully thinking through and selecting which industries and companies to invite and involve in the 
park with an aim to create optimal conditions for energy development and innovation among the 
participating companies. In other words, only if an industry or company fits into the park setting and 
has something to offer other participating industries and companies, it is given the opportunity to be 
part of the park. 

The concept is reminiscent of the concept of 'industrial symbiosis', which also concerns combining 
different industries within a given area of activity with the intention of connecting processes and 
products. The difference between industrial curation and industrial symbiosis is the carefully designed 
selection process that is part of industrial curation, and where there is even more focus on 
harmonizing various industrial interconnections under one unified vision. Also, important and 
characteristic of industrial curation is that it is a top-down driven and a relatively closed process, i.e. 
it is experts or other strategic decision-makers who ultimately decide and select who to include in the 
collaboration. 

In terms of identifying possible roads for the future test island development in Bornholm, the curation 
concept is particularly relevant in relation to the wish among many local actors such as the Baltic 

 
2 https://www.greenlab.dk/.  

https://www.greenlab.dk/
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Energy Island organization to create a green business park in the style of Green Lab Skive. As such, on 
Bornholm, the concept could be used to create a similar industrial park setting with a focus on creating 
industrial symbiosis with energy as the main theme. This, then, includes procedures for carefully 
selecting industries, companies and types of knowledge that must be invited to enter such a park 
collaboration. 
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3. Background, experiences and prerequisites for 
Bornholm as environment for green energy 
innovation 
What follows next is important background, experiences and prerequisites for developing Bornholm 
as an environment for green energy innovation. The chapter starts with a description of how, over the 
past years, Bornholm has worked as a test and demonstration environment for green energy and 
technology. It is therefore relevant to describe this history and development with a particular focus on 
existing activities and practices. This includes descriptions of key players in the development as well 
as insight into the most important that have emerged throughout the years. 

Important is also looking more broadly into Bornholm's prerequisites for continuing, but also 
developing, as an environment for green energy production and innovation in interaction with 
possibilities for sector couplings and synergy thinking that the realization of the energy island will 
introduce. Specifically, local institutional, political and economic prerequisites (and possible barriers) 
in such a process and setup are identified and described. 

 

3.1 Bornholm as a test island – history and development 
For 15 years, Bornholm has been an environment for test and demonstration of green energy and 
technology. Several experiences have come out of this, which are particularly important in the further 
development and setup of Bornholm as an advanced green energy innovation environment in the 
coming years. These are described while actors playing key roles during the past test years and their 
joint efforts are also highlighted, as they have been important driving forces behind the development 
on the island until now. Furthermore, reflections on key experiences and competences that the test 
island has resulted in are also described. 

 

3.1.1 Development as a test island 

Over many years, Bornholm has developed as a test and demonstration environment for green energy 
and technology. The interest in using Bornholm for this purpose is because the island has several 
special conditions that make it particularly suitable as a test and demonstration environment, as 
formulated by PowerLabDK: 

• Bornholm is a well-defined geographical area 
• Bornholm is a complete model of the Danish society on a 1:100 scale 
• Bornholm has a well-developed energy system with 100 percent renewable energy, electricity 

and district heating production 
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• Bornholm has already made significant investments in the future energy solutions 
• Bornholm's citizens, businesses and local authorities are active participants 

The conditions create a unique opportunity and platform for studying the green future of energy 
productions and coupled technology and innovation on Bornholm with a base in a wide range of energy 
forms, be it everything from solar and wind energy to biomass and wastewater. Bornholm as a test 
island officially started in 2008, when BEOF, DTU Electro and DTU Risø, following a formalized 
consortium agreement, started a research and test project with a focus on developing a dynamic and 
flexible electricity system with wind power as an energy source. The project was the start of many 
energy-related activities and projects on the island, often with BEOF and DTU as initiators and main 
partners. 

The basic idea behind the development was test and demonstration of different methods of working 
with energy. The starting point was a closed laboratory at DTU with a focus on developing technical 
solutions in the energy industry. With Risø, these activities would increase in scale in the form of a 
living lab, but on a mini scale. Finally, the test and demonstration activities came to Bornholm, where 
there was an opportunity to test challenges and solutions on a full-scale community level. 

Not all test and demonstration activities at DTU have gone through throughout this process, as it 
depends on different stages of maturity in each project. Many projects have thus come to Bornholm, 
including already developed products, that only needed to be tested and demonstrated on a 
community scale. For that reason, the focus for Bornholm as a test island has shifted from being 
primarily about testing energy technology challenges and solutions to also be a demonstration area 
for the same activities. Such demonstration and documentation activities are key as part of preparing 
new products and technologies for market introduction and export. 

 

3.1.2 PowerLabDK 

A particularly important part of the development of Bornholm as a test island is DTU's PowerLabDK, 
which, since 2008, has functioned as a collaboration platform and database for test and 
demonstration activities connected to the test island. In the original consortium agreement from 2008, 
parts of the vision description for PowerLabDK reads (BEOF 2008, p. 2): 

“PowerLabDK is an experimental research platform that contributes to ensuring that Danish 
research, technology development and education in electricity and energy can be 
maintained, strengthened and developed at the highest international level and contribute 
to securing Denmark an international leading position in the area. PowerLabDK must be 
open and easily accessible to researchers from universities, research institutions and 
companies that wish to use the research platform and create the framework for optimal 
collaboration on all levels. PowerLabDK must support all aspects of research and the 
development process: basic theoretical and experimental research, modelling, controlled 
large-scale trials as well as full-scale demonstration. PowerLabDK must create an optimal 
framework for technology transfer and commercialization of research.” 



   22 

Although the wording primarily refers to PowerLabDK as a research platform, is also covers the more 
application-oriented and commercial content that Bornholm as a test island has been and still is. In 
particular, the openness and the collaboration around the platform is noticeable as is also that 
companies are invited along as development partners. In addition, it is important that technology 
development in energy and test and demonstration activities in this regard is highlighted as the core of 
PowerLabDK. From an early stage, there has therefore been a focus on using the potential on Bornholm 
for the development, testing, demonstration and use of energy systems and technology in a real context 
and with unique data as a result and basis for new test and demonstration activities. 

According to Østergaard (2018), the core business for the PowerLabDK platform is divided into four 
focus areas: 

• Technological development 
• Testing 
• Demonstration 
• Education 

The applications of each of the four focus areas are wide-ranging (p. 5): 

• Electrical equipment testing 
• Renewable energy sources 
• Wind power development 
• Smart Grid solutions 
• Demand side technologies 
• Heavy simulations 
• Power system control 
• Real-life experiments 
• … and many more 

The four focus areas and their applications can be considered the current content of Bornholm as a test 
island and summarize the interests that have been both from DTU, BEOF and other contributing 
knowledge institutions, companies and authorities over the years. The ongoing focus is how to build the 
best possible framework to go from basic research to full-scale, advanced energy experiments and 
applications on Bornholm. 

 

3.1.3 Collaboration, attention and new times 

Since the start in 2008, development of Bornholm as a test island environment has progressed rapidly. 
According to BEOF, the main recipe has been that DTU continuously come to the island with projects in 
which BEOF has a key role as a locally rooted energy actor, and where DTU participates as a knowledge 
institution and takes the initiative for various test and demonstration activities in collaboration with 
BEOF. Most of the projects in the beginning were EU projects in which the partners of EU-funded 
innovation projects defined what they wanted to test. After this, a grant was given for research and 
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development funds, which then became projects containing test and demonstration activities. These 
projects were thus not policy-driven, but primarily research-driven.  

The hallmark of the test island has therefore been the research collaboration with DTU, and where BEOF 
participated "to keep the machine running", that is to say that priority was on achieving economic results 
and knowledge, while local perspectives were less in focus. According to BEOF, the turning point for the 
test island development came when a large EU-based development project, known as the EcoGrid 
project, was landed and showed that not only could large EU projects be run and managed on Bornholm, 
but also that the island has the infrastructure needed to undertake large tasks and projects. As a result, 
many national and international energy and research actors have subsequently emphasized Bornholm 
as an important area of interest, as the island has succeeded in creating an attractive and relevant test 
setting. 

This applies not least to DTU, which has chosen Bornholm as the best place in Denmark to create and 
run a community-based laboratory in the energy field. The development has also created momentum 
for BEOF, who in 2016 chose to open a development department, which initially had three employees, 
but since then has grown to 13 employees, including a development manager. Such an upscaling is a 
massive investment for a relatively small energy and supply company like BEOF and thus points to the 
importance of the development that has characterized the past few years as a test island. 

The years as a test island have involved many different international, national, regional and local actors. 
Collaborative partners include both large energy actors such as Vestas, Ørsted, Siemens, TREFOR and 
Energy Cluster Denmark, and large technology and data companies such as Danfoss and IBM. 
Authorities at various regional and local levels, including Bornholm's Regional Municipality and the 
Capital Region, as well as several national and international universities are also included as close 
collaboration partners. The efforts have resulted in several international awards and accolades, such 
as in 2019, when Bornholm received the European Commission's 'Responsible Island' Prize for 
sustainable energy development and being the most ambitious island in Europe. 

As of 2023, DTU and BEOF are still working together and seeking funding for joint test projects. However, 
BEOF recently started to be self-driving and are seeking funds for themselves, based on their gained 
capacity and knowledge over the years. According to BEOF, they have succeeded in branding 
themselves on an EU level, which has made it possible to run projects where DTU is not involved. As 
such, BEOF is today contacted directly by new partners, including technical companies and national 
agencies wanting to test and demonstrate energy technology on Bornholm. 

According to both BEOF and DTU, the focus of the test island today is not only about learning but also 
how to direct and manage future energy technology development. For BEOF, this means a shift from 
very research-oriented organization to create value for the company, including developing activities, 
thus building more experience. Part of this is optimizing the business by only participating in projects 
that benefit their own business and that fits with BEOF's own strategy. This more selective strategy is a 
result of BEOF being able to use the experience of the past 15 years to take more control and work with 
own visions and opportunities. In addition, the EU recognition and support from major collaboration 
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actors over the years means that BEOF receives many project offers, emphasizing the need for a 
selective project strategy. 

The DTU collaboration is still maintained, not least in connection with DTU Wind, which has fully 
engaged in the energy island development. Continued collaboration with the local municipality 
regarding strategic development on Bornholm is also an important priority. From DTU's perspective, this 
collaboration is a good development, as test and demonstration activities can strengthen future 
development opportunities on the island. Both BEOF and DTU are thus in an ongoing dialogue with the 
municipality on the continued development of Bornholm as an advanced environment for innovation, 
test and demonstration of green energy technology. 

 

3.1.4 Key actors and groups 

The collaboration between BEOF and DTU is the key to and the core of the success of test island 
Bornholm. As the island's local energy and supply company, BEOF has an important role as coordinator 
and/or project partner over the years in all the national and international test projects that have been 
and still are active on Bornholm. The coordinator role entails the role of local initiator of and collaborator 
in the projects, including making our own technicians available and secure recruitment of Bornholm 
households and companies wishing to participate or assist with test and demonstration activities. 

Together with BEOF and in collaboration with both national and international partners, DTU succeeded 
in obtaining not only financial funds for various test and demonstration activities but also succeeded in 
putting Bornholm on the international research map of particularly suitable laboratory areas for the 
development of future energy production, technology and innovation. As a knowledge institution, DTU 
has additional responsibilities for leading research activities and the research front that has emerged in 
connection with the many projects that has been part of the test island over the years. This includes 
research collaboration with other national and international knowledge institutions. 

In addition, DTU is the central data collector and distributor for the data used in, or is the outcome of, 
the many test projects. In particular, DTU's PowerLabDK must again be emphasized, as it provides 
access to unique historical energy data on Bornholm. Also important is DTU's work with simulations of 
future scenarios in the energy field based on results from and the development on Bornholm. With these 
simulations, it is possible to identify both opportunities and challenges linked to the green energy 
consumption and technologies of the future. 

In addition to BEOF and DTU, other local Bornholm actors, such as Bornholm companies and 
households should be highlighted. For instance, local companies have been involved since the 
beginning and in many activities. Yet so far there has not been an explicit focus on or a targeted strategy 
for involving local companies. Instead, their role has primarily been to act as suppliers of various 
services, an important role, but which at the same time potentially can be expanded to become more 
extensive and inclusive in a future test island development and setup. 
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For example, many of the island's electricians and installers have been involved in several previous and 
current test island projects over the years. The result for them (besides income) is knowledge of the test 
island's many activities and implementation of development and innovation more generally. This 
involvement is seen as an advantage in the further development of Bornholm as a test island, as there 
already are locally engaged suppliers for technical tasks that require setup, installation, 
troubleshooting, etc. Moreover, local technicians are praised for their cooperation, competencies, 
customer contact and local knowledge. In the long term and with more strategic goal statements, there 
is thus an opportunity for increased involvement and engagement among local companies. In addition, 
it is also possible that their involvement may inspire local companies to take initiative themselves for 
innovation, test and demonstration activities linked to green energy production and technology.  

Finally, the citizens of Bornholm are also a key stakeholder group. Specifically, several local 
homeowners have participated over the years and in different locations and test activities. This 
involvement is also considered an advantage, as through it dialogue and understanding is created 
between citizens, technicians and researchers. In return, these efforts have resulted in the building of 
trust and social contracts between all the involved stakeholders. According to DTU, this is one, but 
important factor that contributes to Bornholm being in a class above all other areas. In DTU's 
perspective, it is important that the local population is involved and has opportunity to influence 
upcoming test and demonstration activities so that they are consistent with the interests and wishes of 
the local population for the future development of Bornholm. 

 

3.1.5 Test Island projects and experiences 

The many projects developed under test island Bornholm represent a large and varied project portfolio 
that contains both large and smaller projects of different duration (some projects up to +4 years). 
Characteristic of all projects, both past and present, is that they focus on testing, demonstration or 
development of different energy couplings and/or technologies within different energy and technology 
themes.  

For example, testing and demonstration of the electricity and heating systems of the future (for example 
consumption and optimization) is a consistent theme throughout all years. In addition, important 
themes also include electric cars, housing, community and biogas, where the focus has been on green 
development and/or optimization of a product. Lastly, there is a large focus on different energy 
infrastructures and challenges, such as cables, lighting and transportation, as well as challenges linked 
to energy consumption, such as wastewater and pollution management. 

The projects are characterized by involving larger or smaller groups of working partners, including local 
actor groups and including the municipality. All projects consist of at least three partners, most of whom 
are national or international, while fewer are locally based. At least one of the project partners is usually 
a national energy actor, while others often include national or international knowledge institutions. This 
way, the industry's know-how is combined with the university's research, ultimately resulting in 
innovation and new knowledge in the field of energy technology. 
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To the extent that regional and local actors are involved, it is often as a third actor in the form of 
recipient/user groups and by providing physical and practical frameworks for the test and 
demonstration activities in focus. The model of including actors from industry, universities and the local 
community help to ensure relevance, knowledge and local anchoring in the test and demonstration 
projects. However, it is also our assessment that there is both room and opportunity to give more space 
to regional and local partners to ensure local spinoff effects in the form of new knowledge and new 
skills. 

In terms of experiences, the years as a test island have contributed with many important experiences 
for all involved actors, experiences that will prove decisive in the further development and setup of 
Bornholm as a test island for green energy production, technology and innovation in the coming years. 
The list in the below box is a summarized overview of what we consider the most important experiences. 

Green technology and innovation: test island projects have all directly or indirectly focused on green 
technology and innovation. Innovation and technology in this context include both theoretical and conceptual 
insight, which can be further developed, but also real product development for the benefit of the industry, 
project partners and local community members. 

Business involvement: there is experience in involving and collaborating with various companies both outside 
and on Bornholm. The companies have been involved as partners or as suppliers of both technology and 
services, roles that they can also play in the coming years. Local assistance and knowledge of solutions are 
particularly important factors. 

Industry involvement: experience has also been gained in involving and collaborating with various key 
industries, primarily the energy industry's major players. Networks and contact between these actors are 
important, not least for scaling up and market the test island projects. The industries also add investment and 
possibility to involve other major partners. 

Citizen involvement: several of the test island projects involve the local population, which has resulted in 
important experience with citizen involvement, inclusion, democratization and 'empowerment' on the island. 
The locals don't just make up a test capacity but are also important to include to ensure local interest in and 
acceptance of upcoming test activities and solutions. 

National and international collaboration: national and international collaboration among companies and 
research institutions has led to important contacts and networks, and insight into other geographical contexts. 
Practical aspects include language skills and general international insight, including insight into the knowledge 
and innovation front in the energy industry. 

Involvement of knowledge institutions: in addition to DTU, there has also been collaboration with University 
of Copenhagen, the IT University and Aalborg University. This has resulted in good experience with connecting 
research and data collection for test island activities. Also important is experience with scientific publishing, 
laboratories and possible talent recruitment. 

Project management: with 28 projects in the bag, there is good experience with project management at 
different levels and in different types of projects (for example research, development, demonstration). 
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Experience in collaboration between larger and smaller project partners, including attracting projects this way, 
can also be highlighted. 

Working with complexity: many test projects contain degrees of complexity involving new thinking and 
innovation throughout the process. This requires both specialists and a learning capacity, which has been 
achieved by participating in various test support activities. Also, involved actors have become better at knowing 
when complexity requires collaboration. 

Theory into practice: the test activities have resulted in experience with conceptualizing needs and solutions 
and implementing them in a real context via test and demonstration activities. This includes experience with 
planning and organizing various test activities, as well as evaluating them, and using the experience in areas in 
need of solutions or knowledge. 

Marketing and commercialization: several of the industry actors involved, including local key players, have 
gained important experience with how the results from test and demonstration activities can be marketed and 
commercialized. This is important not least to invite more finances and reinvestments in the development of 
the test island. 

Historical data: the test and demonstration activities have, as mentioned, resulted in unique historical data 
that can not only be used for development of new ideas and projects, but which also illustrate the test island 
development. The unique data can also be used for the development of concepts and products in other project 
contexts. 

Advice and guidance: the test and demonstration activities have meant that project partners can offer advice 
and guidance in energy technology and -innovation vis-à-vis other national and international actors. This 
increases opportunities to spread the experiences from Bornholm and gain insight into other energy projects 
and collaborations. 

Best practice: with 15 years of experience, an understanding of 'best practices' in large parts of the energy 
industry has been achieved. This knowledge of the industry's practices means that the test island can be used 
as a precedent in the development of the energy technology area and also contributes to attracting new 
investments and collaborators.  

Text box 1 - Important Test Island experiences 

The listed experiences are not an exhaustive list and must above all be seen as advantages to build on 
in the further development and setup of Bornholm as a test island and activities connected to the future 
energy island. At the same time, they are also areas where experiences can and should be further 
developed. This applies not least to the challenge of maintaining commitment and interest among the 
local population and local businesses, if more and probably larger test projects come to the island in 
the coming years. 

For that reason, it is particularly important that both the local population and local businesses will be 
involved early on in upcoming test island activities so that they feel a sense of participation and thus 
also ownership. The aim should be that there are no gaps between the large energy industries and 
research institutions on the one hand and the local community on the other hand. Above all, the process 
should not produce a feeling that the test island is primarily the area of interest of and playground for 
major energy players. 
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3.2 Institutional and political prerequisites on Bornholm 
Bornholm is a small rural municipality that for many years has experienced and continues to experience 
struggles with traditional peripherality problems, such as displacement, an aging population, low 
productivity in private businesses, low levels of education, a declining tax base, cuts in municipal 
budgets, etc. This places natural limits on the capacity and, not least, the personnel resources in the 
political and institutional systems on Bornholm to coordinate and manage the development of an 
advanced test and demonstration environment for green energy technology and innovation, especially 
considering the many tasks that the municipality must also pay attention to. Based on this, important 
institutional and political preconditions on Bornholm are described next to understand the local frame 
around realizing the energy island and test island developments. 

 

 3.2.1 Local sustainability strategies 

Despite the challenge as a rural area, Bornholm's municipality for a few decades has worked with 
ambitious strategies within sustainability, renewable energy, waste reduction, circular economy, and 
more. This has greatly fertilized the ground among both public actors, companies and citizens to 
promote sustainable development on Bornholm. Louise Groth-Michelsen (LGM), former project 
manager at Bornholm's Regional Municipality, tells: 

"The national investments in the energy island lie in the slipstream of our Bright Green Island 
strategy and strategies for sustainable energy, waste strategy, and so on. They are adopted 
by previous municipal councils, but are still active, and that is therefore also an important 
prerequisite for local politics.” 

To gain an overview, the below textbox summarizes important local strategies and efforts from recent 
years that may work as a visionary framework for both the energy and test island developments on 
Bornholm. 

Bright Green Island (BGI): a branding strategy from 2008 aiming to convey the story of Bornholm as a 
sustainable, modern society. It also set the ambition that Bornholm's municipality by 2025 should be a 100 
percent sustainable and CO2-neutral society that only uses sustainable and renewable energy, including 
consideration of how citizens and businesses can do their part in making production and consumption 
practices more sustainable. 

The Bornholm Goals: an update of the BGI strategy from 2018 on how to achieve the visions, and came into the 
world through a purposeful, citizen involving process. The eight resulting goals are inspired by the UN's 17 global 
goals and formulated by a broad group of islanders. The inclusion and engagement of citizens and consumer 
aspects in debates about a broad-based economic, social and environmental sustainability transformation on 
Bornholm is a noteworthy element of this initiative. 
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Energy policy and strategy 2040: Adopted by the municipality council 2021, this plan sets out three ambitious 
energy targets: 

1. Stop the use of fossil fuels (oil and gas) by 2040 
2. Make more green power: new offshore wind farms, more solar cells and reduction of biomass. 
3. Exploit green electricity fully through electrification and storage of energy for moments with lower-than-

demanded electricity production.  

Waste plan for the period 2022-34: Bornholm's Municipality adopted this strategy in 2022 on basis of a vision 
paper of the municipal waste management company BOFA from 2019, Bornholm shows the way - without waste 
2032. The latter document formulates the vision that "Bornholm will be the first region in Europe without waste 
incineration. We will sort ourselves out of the need to incinerate waste”. 

Text box 2 - Bornholm municipal sustainability strategies and projects 

The above-mentioned policies and strategies reflect broad and long-lasting local political support for 
the overall perspective that sustainability and green energy can be used as a lever for local economic 
development and as an overall, defining brand for the island. There is also local political support more 
specifically for the idea of energy innovation activities on Bornholm. The test island concept is 
mentioned both in the municipality’s business policy and business strategy, both adopted by the 
municipal council in 2021. Under the business policy, this is formulated: 

“The idea that Bornholm can be a test island stems from the special circumstances that 
prevails on the island; that we have a judicial district, a police district, a hospital, ferry port, 
energy system, airport and virtually all other social functions gathered in a defined area. This 
makes the island ideal as a test area, but there is still no overall approach to the concept. 
The overall goal is therefore to develop a concept for Bornholm that can be communicated 
to relevant stakeholders and decision makers at national and international level.” 
(Bornholm's Business Promotion Strategy, p. 6) 

In the business promotion strategy, test island activities are also emphasized as a focus area for local 
business development, not only in relation to energy, but also in a broader sense: 

"The test island covers an ambition for Bornholm to market itself as a platform to test new 
technologies, concepts and processes. So far, this idea has been developed within the 
energy area and in relation to green transition, and it is expected that with Energy Island 
Bornholm, Bornholm will have good opportunities to attract more of this type of activities. 
However, it is also the assessment that the potential of the test island concept can be 
extended to areas other than energy. Focus must therefore be set on how the ambition of 
Bornholm as a test island, particular within energy/green transition and food, can be 
concretized and promoted.” (Bornholm's Business Promotion Strategy, pp. 24-25)  
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3.2.2 Local institutional prerequisites and capacities 

How to assess the institutional prerequisites and capacities on Bornholm to realize a future energy 
innovation and test setup depends largely on the ambitions regarding its scale and content. An 
unchanged continuation of the last 15 years' test island activities will not require much from the 
municipal planning systems, while the realization of more ambitious plans for the establishment of, for 
example, a more business park-like organization, as a physical framework for an advanced energy 
technology innovation and development environment, will make major demands. 

Overall, Søren Møller Christensen (SMC), director of Bornholms’ municipal energy group Baltic Energy 
Island (BEI), describes the current institutional conditions on Bornholm to facilitate a test-related 
business development: 

"I actually think that we are in a pretty good place in several areas […] What we lack is the 
vision. Where are we headed? We are not trained institutionally and politically to formulate 
visions for where we want to go, to make demands to actors, to build capacity for the 
preparation and operational phase of these developments. We are also not prepared to play 
our game in relation to major governmental decisions, to call the political rapporteur, write 
a post, and so on. That is something we need to focus on in the future.” 

It is beyond any doubt that utilization of the opportunities for local development, which a combined 
energy island and test island investment gives rise to, will amount to major planning challenges for the 
municipality considering its financial resources and personnel capacity. The example of establishing a 
possible commercial business park will, among other things, require the municipality's involvement in 
the development of an institutionalized, incorporated framework that can create investment and 
innovation.  

In addition, challenges may arise associated with limited resources to provide the necessary local 
plans, environmental approvals, construction processing and processing in connection with new 
business establishments. Moreover, there are also important considerations to be made around 
establishment of new educations, expansion of housing, roads and other infrastructure, etc. following 
in the wake of such a development. 

The manpower resources can to some extent be met locally. At the same time, the tasks of preparing 
and realizing the energy island and test island plans can become extensive without a basis of experience 
from other places so that new, alternative approaches and procedures, including more focus on public-
private collaboration, will be needed. This may give rise to both local and national political discussions 
and challenges. For example, SMC explains that the involvement of large, commercial actors in strategic 
development initiatives, such as a business park on Bornholm, may require moving away from 
traditional case-based management following the principle of 'one at a time and in the order in which 
they come in'. Instead, SMC emphasizes that it is important that local politicians determine which types 
of activities they want to be involved in on Bornholm from the very start. This includes initiating a local 
planning process that administratively can direct the development, for example in relation to companies 
that want to locate on the island. Such a procedure is, however, both heavy and time-consuming, and 
may thus be deemed inappropriate for the island development. 
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Another challenge is who is to pay for the extra workload that will undoubtedly come in connection with 
many and new types of case processing activities that the energy island and test island developments 
will require. Again, the situation is burdened by Bornholm's conditions and prerequisites as a fringe area 
and thus a tight budget and a limited capacity. Help from outside is thus needed to find possible 
solutions to remedy the challenge. This includes asking the Danish government for help with municipal 
planning processing through a form of development agreement with the state, where national funds are 
set aside. In addition, SMC believes that it is also important to motivate companies that win the coming 
energy island tenders to put money into the development and anchoring of energy-related tasks and 
activities. Such private funds should, however, not go into the planning system itself, but rather be used 
in other municipal areas that could free up financial resources for the needed intensification of 
municipal planning. SMC summarizes: 

"Siemens or Ørsted cannot pay for planning services, it is illegal. But we can set up private 
sponsorship of local education systems or we can try to get one made through a 
development agreement with the state […] It's an investment, not an expense. We can't do 
it ourselves. We must ensure and argue that Bornholm is something special and it is the very 
first time in Denmark that these investments are made.” 

 

3.2.3 Local actors and capacities in the field of business promotion 

In addition to the institutional and political prerequisites and capacities, the local resources specifically 
in the area of job creation are also important for creating an advanced test island for energy technology 
on Bornholm. The central business promotion actor on Bornholm is Business Center Bornholm (BCB). 
Concerning both the energy and test island developments, director Christa Lodahl (CL) emphasizes 
BCB's role, especially in terms of promoting the involvement of local companies: 

"BCB's assignment is to create growth, jobs and development for Bornholm, that is our 
statutory mandate in this development. Our contribution is to adjust and transform 
Bornholm SMEs in relation to the green and digital transformation but also work for 
opportunities for the SMEs to become suppliers to the offshore industry. Our starting point 
is always the issues and potentials that the local companies themselves experience, but 
also yet unrecognized needs are worked with and here it is largely about nudging. What 
matters to the companies is that they gain something, i.e. "what's in it for me". It is this way 
we engage them: based on their needs and their reality." 

In relation to the involvement of current local SMEs in test activities like those so far carried out under 
the auspices of BEOF and DTU (see section 3.1), CL does not see great opportunities for active 
involvement as a contributing party in the development task itself. Rather, most technology companies 
have their own partners with them as they are not yet found on Bornholm.  

On the other hand, there are good opportunities for a more passive involvement, such as Bornholm 
companies making their buildings and production lines available for test and demonstration, or by 
performing simpler tasks in relation to test activities. Regardless of the model, it is important that the 
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companies gain knowledge or data that they can subsequently use for an internal greening process, 
according to CL. Examples include making their energy consumption more efficient or knowing about 
new technologies that they can use in their own business.  

Besides the local business promotion organization BCB, also the national energy business promotion 
organization Energy Cluster Denmark (ECD) with a vision to make Denmark a green leading nation for 
development and demonstration of innovative and global energy solutions, is a resource for local 
energy development. A particularly important focal point of ECD in that connection is the role as a 
platform for the establishment and facilitation of innovation collaboration between SMEs, knowledge 
institutions and public actors in the entire energy sector. This includes a large focus on innovation and 
making contributions to the development of technological solutions across energy areas by linking 
sectors and actors. Typical areas that ECD is experienced with are projects about avoiding waste of 
heat and electricity in connection with various energy productions and energy consumption. 

In relation to their role in the test island development, ECD see their primary role in facilitating local 
discussions and dialogues that potentially can result in large and small development projects among 
potential problem-owners, problem-solvers and relevant partners. As an element of this, ECD has, 
among other things, been co-responsible for several innovation workshops for locals and national 
actors, where the focus has been on ‘thinking new’ regarding innovation in Bornholm and the 
opportunities that arise in this connection, including exploration of potential island resources and new 
forms of collaboration. 

In summary and conclusion, an essential element in the task of promoting the creation of new green 
business paths and ensuring a greening and restructuring of the local business community on Bornholm 
lies in creating distinct areas of collaboration between various local and non-local actors. It is also 
important to keep an eye on what the various involved actors are particularly good at, including 
delimiting what is best solved locally, and what requires help and support from a national level. As such, 
non-local commercial actors will be important in the formation of new green business paths in 
Bornholm. Yet, as CL emphasizes: 

"They probably wouldn't come if there was no connection to the local level, that is, without 
BCB’s contacts with local businesses and without this bridging.” 
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4 Scenarios for the future test island energy setup 

4.1 Creating a test island 2.0 
The background, which is fully outlined in the original project report (Manniche & Hansen, 2023), has 
provided several factors showing that Bornholm has good prerequisites and conditions for creating an 
expanded “Test Island 2.0” environment for innovation, test and demonstration of green energy and 
technology. We summarize these in the following three points: 

• With 15 years of test island activities, Bornholm has a solid foundation to build on. This 
includes the building of constant and new experiences and network relations as well as 
international recognition as a world class test environment for energy-related technology 
created through previous test activities. This is something that can and should be further 
developed and cemented in the coming years when a new and advanced test island setup on 
Bornholm will be discussed and maybe realized. 
 

• We see strong development actors engaged in the process, including not least BEI, BEOF, DTU 
and ECD, who are all present on the island and act as driving forces that can shape and 
professionalize the framework for and content in a future test island development. We believe 
that the collaboration can be strengthened in the future with the involvement of a wider circle 
of local business actors from businesses and civilians. This includes increased focus on 
collaboration with and linkage to external development environments alike to the test island 
setup on Bornholm. 
 

• We estimate that the establishment of the energy island can become a unique opportunity to 
carry out a whole new generation of test activities and projects with a size, width and depth, 
which the test island setup up and until now has not yet had. We base this on local companies 
in many contexts having shown an ability for new thinking, innovation and interest in 
participating in development projects. There is thus fertile ground for further involvement of 
local companies and thus also new business opportunities and collaboration constellations. 

Figuratively speaking, we picture it so that the test island history is the foundation, the energy island 
the facilitator, and BEI, BEOF, DTU and ECD the main drivers in the realization of an expanded version 
of Bornholm as a test island 2.0. 

However, there are also important challenges to point out in connection with a future test island 
development and setup. Three challenges in particular are highlighted, several of which interviewees 
have also highlighted during the process, often independently of each other: 

• We estimate that a test island development and setup can end up being a relatively closed 
affair that only involves selected researchers and experts, while other actors, including 
several local actors, are only considered and involved peripherally. We regard existing 
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business promotion and collaborative innovation activities as a key to avoid such a 
development and make the process more transparent and inclusive. 
 

• At the same time, we also find that local resources and prerequisites can prove to be a 
challenge for a test island 2.0 development and setup, despite the many good intentions 
and perspectives shared by key actors on and outside Bornholm. In particular, we here 
think of the resources for planning, development and knowledge creation that a test island 
development and setup will require. On top of that, Bornholm is an economically and 
organizationally challenged municipality that is dependent on help and support from 
external actors, including national authorities. Also, the island business community 
generally has limited experience with, as well as capacity for and willingness to carry out 
innovation and internal re-organisation needed to become part of and collaborate in the 
test island setup. 
 

• We see an underestimated challenge in the concern about, and in certain cases resistance 
to, the energy island development, which may influence the future setup and content of 
energy innovation activities. This resistance is found in parts among the members of the 
island community and is also politically represented in the municipality council. The 
resistance seems particularly connected to unclarity about what the local community can 
gain from a test island 2.0 setup. However, scepticism regarding the potential negative 
impact of the large-scale physical infrastructures on the island’s nature and tourism brand 
plays a role as well.  

The challenges are partly rooted in the fact that, in our view, there has been a lack of public debate on 
Bornholm about the opportunities and challenges for local economic, social, cultural and 
environmental development that may arise because of the establishment of the energy island 
facilities. So far, discussions on Bornholm have focused on the large, immediate planning and 
regulatory challenges and employment opportunities associated with carrying out the largest 
construction project in recent Bornholm history, while less tangible questions, visions and 
perspectives concerning Bornholm's future development have not received much attention. A public 
debate on Bornholm may, however, arise because of the combined energy island and test island 
developments and is, in fact, paramount. 

Next, we unfold and put into perspective the identified, above-mentioned strengths and challenges 
and take a step further in the discussion about the form and content of future energy innovation and 
test activities on Bornholm. To do this, we outline three scenarios. The first is a zero scenario, that is, 
a scenario where the current test island content does not, in principle, change from what it is today. 
The other two scenarios are based on, respectively, a 'narrow/closed' version centred around an 
industrial park constellation and a 'broad/open' version including the whole island community in a 
living lab setting. Each scenario description contains reflections on organization and local 
development perspectives.  

The three scenarios are based on several criteria and dimensions, which through different 
combinations can be used to create many more scenarios than those reviewed. The most important 
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criteria, which are built into the three described scenarios, are the scope of thematic/technological 
focus, the degree of local involvement, and the participation of external partners as well as curation 
versus project-driven bricolage in the organization. For the sake of clarity, we have chosen to present 
only three scenarios. 

Originally, the intention of developing the three scenarios was to provide inspiration for the forward-
looking test island process in Bornholm, including finding the right level of ambition from the start. 
However, despite their contextual character, we argue that the three scenarios encapsulate three 
generic, ideal-typical steps or levels of change, characterized by growing complexity and suggestibly 
implicated in any regional energy and sustainability transitioning process. Scenario 1 represents a first 
level of change, focussed on developing and improving individual green technologies and practices; 
Scenario 2 represent a second level of change about integrating several technologies and material flows 
(in this Bornholm case, energy, water, waste, etc.) into a comprehensive technological system for 
provision of renewable energy (electricity, distance heating, etc.), while scenario 3 represents a third 
level of change, aimed at a more radical sustainability transition of the local economy, community, 
institutions etc. 

This makes the three scenarios relevant considerations for other regions alike to Bornholm and, not 
least, for broader research debates on the geography of sustainability transition. It should be noted that, 
in practice, the scenarios (or targeted levels of change) are overlapping and not mutually exclusive. In 
other words, it is not an either-or situation. Rather, the three scenarios should be considered as 
(generic) evolutionary stages of sustainable transition, where one scenario develops into another in a 
smooth, comprehensive transition process. Yet, we argue that rather than being sequential stages of 
transition, the scenarios should be seen as connected and interacting processes taking place at 
varying, hierarchically nested orders of change and scales. In practice, this means that Scenario 1 
activities are included in (and affected by) activities in Scenario 2, which in turn are included in (and 
affected by) activities in Scenario 3. From this perspective, true and real sustainability transition entails 
realization of all three scenarios in parallel, but in an interactive, coordinated manner. 

 

4.2 Three scenarios for energy innovation on Bornholm  

4.2.1 Scenario 1: Test environment for energy technology 

 

Main concept and purpose 

Scenario 1 is a "zero scenario", where the existing test island environment on Bornholm is continued, 
possibly in a slightly expanded version under a strengthened and unified framework/organization. Test 
and demonstration of energy technologies, which are primarily developed by outside actors, are 
carried out as hitherto, i.e. as individual projects. We believe that the starting point and foundation is 
still the test island collaboration between DTU and BEOF, which can thus specialize even more in 
similar projects and activities that have been a feature of the test island content for the past 15 years. 
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Technological focus and activities 

Links to the energy island development and the energy island's facilities may be possible, for example 
in the form of access to new and raw energy resources such as cheaper electricity or surplus heat that 
can provide opportunities to start new test projects. However, this requires solving the challenge of 
connecting Bornholm's electricity grid to the energy island's electricity production and getting an 
infrastructure solution for transport and use of the excess heat that becomes available on the island. 
However, the technology itself to solve these challenges is being developed elsewhere than on 
Bornholm. 

We believe the scenario could include the development of a PtX facility on Bornholm, but also in this 
case the technology will be developed elsewhere than on Bornholm. In addition, the PtX production is 
exclusively used for the export of energy, which therefore does not benefit the test island environment 
on Bornholm. On the other hand, we believe it is conceivable that biogas production and the planned 
expansion of the biogas plant -on Bornholm will have an increased role and importance. Among other 
things, there are opportunities for ammonia production and thus also possible production of new, 
green fuels that can be used to develop new test projects and - activities. 

It is also likely that BEOF will continue their ongoing work to optimize the island's supply chains with 
the aim of creating a sustainable supply system. Here, too, we believe that the test island environment 
will continue to play an important role as a local development and testing platform. In addition, further 
development of existing project initiatives will continue. 

These options do not represent an advanced test island development, but simply an opportunity to 
continue using the framework and conditions that are or will be present. However, there could be a 
focus on the development of new content and new projects, which in themselves may be more or less 
advanced compared to what is worked on today. 

Actors and collaboration 

We believe that the central players in Scenario 1 are still BEOF and DTU through the existing 
PowerLabDK setup. Also in the future, this could function as a collaboration platform and database for 
test and demonstration activities connected to the test island. 

We do not expect Scenario 1 to result in new, large energy actors (companies, knowledge institutions, 
etc.) locating themselves on the island. External energy actors participate as before on a project basis, 
that is, as project partners from project to project and at a distance. In Scenario 1, the only new 
companies on Bornholm because of the energy island investments will be those which are involved in 
offshore service and operation, but which have little or no interest in or capacity to participate in 
development projects, including various test and demonstration activities. 
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Organization 

Scenario 1 does not involve the establishment of new frameworks or collaboration platforms. Instead, 
test and demonstration activities will be carried out as before in project form, possibly from a local 
platform on Bornholm. 

In terms of organization of the test island in Scenario 1, it will be up to existing key actors, primarily 
BEOF and DTU, to continue developing relevant projects and organize various test and demonstration 
activities on the island. We believe this can happen in collaboration with, or perhaps because of, a 
local incubator setup related to the energy island development. 

We do not consider it would be appropriate with either a curated or bricolage strategy in this scenario. 
Instead, the scenario will continue a strongly project- and needs-driven organization based on new 
finances for projects and needs to develop solutions to challenges affecting the energy development 
in Denmark and internationally. 

Scenario 1 is visualized below in Figure 1. The starting point is the partnership around DTU, as a 
university, and BEOF, as a public actor, and local authorities, in this case the municipality. Within this 
partnership (the large, grey circle), technological innovation and test activities/projects are developed 
and run as it has been done the past 15 years. The smaller circles that go to and from the large circle 
represent commercial actors, primarily non-island actors, for example large energy companies with 
technologies being tested on Bornholm, but also island actors, for example small companies that 
provide services for testing activities. The arrows mark that these actors are involved as collaborators 
in various test and demonstration activities on a project basis. The house symbolizes the involvement 
of civil society, i.e., citizens on Bornholm, who participate in various test activities. 
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Figure 1 – Scenario 1: Test environment for energy technology. Own figure. 

 

 

4.2.2 Scenario 2: Development centre for sustainable energy systems 

Main concept and purpose 

In Scenario 2, the level of complexity regarding technology and actor configurations involved, is higher 
than in Scenario 1. Scenario 2 builds on the foundations of Scenario 1, but within the framework of a 
new, more targeted commercial organization. Central to this scenario is the physical and 
organizational co-location of several energy actors (industries, companies, knowledge institutions, 
etc.) in an industrial park-like constellation in connection with the energy island's facilities. The aim is 
through collaboration between the park's actors to realize (possibly specified parts of) the 
technological potentials that the energy island's elements provide, for example the development of a 
complete sustainable and circular energy and supply system on Bornholm. The perspective is thus to 
develop and shape the future energy development on the island, but at the same time, through this 
process, also contribute to national and international development needs in the energy sector, 
including sharing knowledge and expertise. 

Technological focus and activities 

Innovation, test and demonstration activities can be carried out in the same way as they have been for 
the last 15 years, but a dimension of research and practice-based innovation and local development 
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of new solutions is added in this scenario. At the same time, new activities can be scaled up and 
become more advanced in line with the development needs that may arise due to the energy 
development locally, but also nationally and globally. 

In Scenario 2, the innovation and test environment on Bornholm is connected directly to the energy 
island's facilities and systems, which gives the park environment a key role in relation to the overall 
energy island development. A particularly important part is the establishment of a business park-like 
framework, where various energy players can locate themselves in connection with the energy island's 
facilities with options to collaborate on development and innovation in their own fields and in the 
energy field as a whole. 

Development of such a scenario, including the development of a larger and more complex, integrated 
and flexible energy system, will require both research and technological innovation. There is already 
talk of allowing a PtX plant and related productions to be included, as it must be expected that other 
energy players in Denmark and abroad will find it attractive to locate in Bornholm as an environment 
for their technology development due to the special conditions and opportunities available on the 
island. 

There will probably also be a focus on creating, integrating and more efficiently utilizing new and raw 
energy materials, for example biogas, surplus heat and cheap electricity (sector coupling), as well as 
on the associated use and optimization of energy production and distribution. This too will require 
technological research and innovation activities to succeed. In this, test activities performed in a 
regulation free environment will play a key role as it makes it possible to carry out more advanced 
testing and demonstration of energy technology. 

This way, we believe that the test island in scenario 2 contributes to succeeding in realizing the full 
potential of the energy island's varying elements, including not least the ambition to create a complete 
sustainable and circular energy and supply system on Bornholm (that is, technologies and 
infrastructures for production, integration and distribution of green energy). Scenario 2 matches a 
current local vision of and discussion on building an industrial park connected to the flow of energy 
that the energy island provides, which include test island activities, but on a more advance level and 
scale. This discussion should be led by the local energy organisation, BEI, which includes DTU, BEOF 
and ECD mentioned earlier. 

Actors and collaboration 

We believe that the starting point and foundation for the organizational setup should be that the test 
island collaboration between BEOF and DTU, albeit in the form of an expanded triple helix model also 
including commercial energy players, that are currently not present on the island, as well as other 
public knowledge institutions that can be expected to be attracted by the special, advanced test 
environment. Involvement of new energy technology companies and industries from outside the 
island can result in growth and new, green business paths. 

Important is that the municipal council early on sets an ambition and direction for the technological 
focus of development activities in Scenario 2, including preparation of local planning efforts necessary 
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to attract actors from outside. The municipal council will also be able to have a role in the development 
and operation of the activities through representation in a possible board or governing organization in 
the industrial park organization. 

Due to the well-defined technological focus for the test island environment in Scenario 2, it is 
important that the energy actors and facilities involved can play together and are willing to collaborate 
closely on development opportunities that may surface. A professional based collaboration strategy 
is therefore an important part of the development under Scenario 2, and an area where we believe ECD 
will have an important function and key role. 

Furthermore, in this scenario, various collaborations and network relationships with similar leading 
research and development environments elsewhere in the world must be expected to arise (for 
example Green Lab Skive). This collaboration with external parties and environments should be 
coordinated by an organization with the aim to create the most optimal framework for the development 
of test and demonstration activities in Scenario 2. 

Organization 

Succeeding with Scenario 2 will require both political prioritization and financial investment, as well 
as a management and framework that does not yet exist on Bornholm. A concrete suggestion is to 
build the business park constellation, which among key players in the energy island process and in the 
local media is already mentioned as an option, and which in the future can be a gathering point for 
upscaled test and demonstration activities. 

Scenario 2 is a 'narrow/closed' organizational and actor setup with relatively few but technologically 
advanced commercial players. Organizational inspiration can come from a curation strategy with a 
focus on selection of actors who can contribute to, and actively want to get involved in, the park. The 
necessity of a curated approach is important when companies are to be attracted, matched and 
brought into a vision and a business case, where the focus is to create industrial symbiosis. One 
coordinating representative across the involved businesses and industries will have to be responsible 
for driving this process, as it cannot be expected that involved actors will find each other and take the 
initiative to collaborate. 

This especially applies if the focus of the industrial park becomes sector coupling, that is, 
interconnection of the various energy and material resources, systems and infrastructures that 
become available on Bornholm. In this case, different energy actors and plants must not only be able 
and willing to play together but also accept a 'soft commitment' to development activities and 
opportunities that arise in and in connection with the work in the industrial park. 

A curated strategy also means that it becomes possible to direct the technological development in a 
certain direction and towards a pre-set local political goal, so that it can contribute with solutions to 
special local challenges, for example in relation to advanced sector coupling and integration of 
different raw energy materials. 
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Figure 2 - Scenario 2: Development centre for sustainable energy systems. Own figure. 

 

 

The focus in Figure 2 is on the large, grey circles, which continue to characterize energy technology 
innovation and test activities/projects. The circle in the middle on Bornholm is, however, the central 
one, as it represents the business park that is referred to as the core of Scenario 2, and which is based 
on partnerships following a curated strategy between a mixture of universities, commercial actors and 
authorities/public actors following a triple helix setup. The business park has cooperative relations 
with other, similar business environments outside the island, which are represented by the large, grey 
circles around Bornholm. For example, it could be research projects with several universities as 
participants or it could be the former mentioned GreenLab Skive business park in Jutland that could 
be a base for ongoing dialogue and exchange of knowledge and experience. The business park is also 
expected to have more unique collaborative relationships with various commercial actors, 
authorities/public actors and civil society both on and off the island. An important detail in Scenario 2 
is also the introduction regulation free test and demonstration activities. 

4.2.3 Scenario 3: Living lab for the sustainable society of the future 

Main concept and purpose 

In Scenario 3, the targeted level of change and thus the complexity of involved innovation processes 
and actor configurations, is higher than in the two other scenarios. In Scenario 3, the whole of 
Bornholm is turned into an open, living lab on a full community scale, where experts, professionals, 
companies, industries and citizens participate as active actors and partners in the development and 
commissioning of solutions for the sustainable society of the future.  
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The foundation is still innovation, test and demonstration of energy technology. But the activities are 
expanded to deal with the development, testing and documentation of all possible types of green 
solutions based on the opportunities that the energy island facilities and test island activities provide, 
for example in agriculture and food, the healthcare system, the transport system, tourism, 
construction, recycling and waste, and more. For the specific case of Bornholm, such a scenario is 
inspired, among other things, on the fact that several interviewees have mentioned the possibility of 
using the current understanding of and content in the test island to create a general test capacity on 
Bornholm, which can go beyond testing energy technology alone. In more general terms, the scenario 
could be seen as a vision and framework for realisation of a real sustainability transition of the 
Bornholm economy and society.  

The perspective of Scenario 3 is thus a very broad sustainability transformation on Bornholm, which 
does not stop at the production and distribution of green energy (as in Scenario 2), but also includes 
how this energy is used on the island and how Bornholm could be transformed into a complete 
national and international model society. The result will be a clear and unique profiling of what is 
special about Bornholm's test island activities that can ensure broad support and involvement on 
Bornholm and be used externally for Bornholm's branding and attraction of new business and 
industries. 

Technological focus and activities 

In principle, Scenario 3 is an extension of Scenario 2 and thus also of Scenario 1. The difference 
between Scenario 2 and Scenario 3 is that the technological and actor focus is expanded to include 
development and testing of more than just energy technology and energy symbiosis, which is the 
primary focus of Scenario 1 and 2 respectively. Specifically, activities in the form of test and 
demonstration of energy technology and systems will help support other needs for and efforts on 
green transition on the island. 

We imagine, for example, that craft and manufacturing companies or public institutions such as the 
hospital with access to cheap energy (for example electricity, biogas, waste heat or new, green forms 
of fuel) will get (better) opportunities to produce new things or to make things more sustainable than 
today. In addition, we believe that the test environment and the experiences and traditions created on 
Bornholm based on the energy island development will also lead to good conditions and opportunities 
for companies and industries to drive innovation on their own. 

The goal of a 'living lab' on a full societal scale, where experts, professionals, companies and citizens 
are active actors and partners in the creation of the best possible conditions for the green transition of 
the Bornholm community, we believe is a fine extension of previous and existing strategic efforts to 
achieve sustainability on Bornholm. With a little adaptation, we argue that the Scenario 3 sets both 
the goal and the means to succeed with the municipality's ambitions and policies for 100 percent 
renewable energy supply, waste management, green mobility, etc. 

In terms of Bornholm becoming a national and international model community that can develop green 
solutions transferrable to other places, it is important to emphasize that the perspective is not only 
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about 'scaling up' of new technological solutions. In addition, there should be awareness of needs and 
export potential associated with 'replication' of the knowledge, experiences and solutions developed 
on Bornholm. 

This applies in relation to any energy technology solution, which may become a special focus in 
Scenario 3. Replication here means that instead of upscaling the volume of the use of the 
technological solutions, they are instead transferred to and adapted for use on a similar scale 
elsewhere. The solutions that could be developed on Bornholm, for example within sector coupling, 
would perhaps to a limited extent only be able to scale up in large urban areas, but would conversely 
have great potential for application in many other sparsely populated communities around the world 
alike to Bornholm. 

Since green transition in Scenario 3 should not only be about energy technological innovation (for 
example, creating new products and patents), it opens new ways of thinking about new possibilities 
and perspectives. Another and equally important aspect of innovation concerns, for example, the 
development of infrastructural, institutional, social and market frameworks for the use of new energy 
technology, i.e. social innovation (Rabadjieva & Butzin, 2019). This includes development of new forms 
of collaboration between supply and transport companies, newly established technology companies, 
homeowners and public authorities. It may also entail a need for increased knowledge of production 
processes and consumption patterns among local companies and citizens as well as new ways of 
involving and including these in the development of locally adapted solutions. 

To start up and set a certain direction for such a broadly involving and organic development process, 
specific focus areas for the first innovation activities could be selected first, such as management of 
the electricity grid, efficiency of electricity consumption, recycling and waste management, or 
development of sustainable tourism on Bornholm. 

Actors and collaboration 

Scenario 3 amounts to a community mobilization and a 'living lab' on a full community scale, where 
companies, industries, citizens, public institutions and more are actively involved in the development 
activities. We believe this contrasts with both the test island environment in Scenario 1 limited to a few 
key players (DTU and BEOF) and to a commercial business park consisting of carefully selected energy 
industries and companies as in Scenario 2. 

Compared to the research and engineering strategic task of developing new energy technologies and 
systems, which is the focus of Scenarios 1 and 2 respectively, the realization of Scenario 3 will require 
the involvement of a much wider spectrum of actors than universities, technology companies and 
supply companies, especially those with types of knowledge and experiences other than natural 
science and technical engineering. This, first means inclusion of practice-based, professional and lay 
forms of knowledge and competences in the workforce and among citizens, linked to the special 
productions, routines, materials, everyday situations, etc., that are the focus of restructuring efforts. 
It also means greater attention to social science and humanity disciplines as they have knowledge of 
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social networks and dynamics, and of the creation of cultural meaning and identity linked to local site 
development.   

To succeed in this, it may be necessary to expand the prevailing triple helix model for organizing 
innovation and development, which exclusively involves actors from industry, research and politics 
respectively, to a quadruple or quintuple helix model that also includes citizens, civil society and the 
media and their various knowledge and experiences (Carayannis & Campbell, 2013). 

Organization 

Realizing Scenario 3 is undoubtedly a difficult and complex task, which we have not found examples 
of elsewhere on this scale. As we see it, organizing such processes will require going from a narrow, 
curated organizational strategy, which is proposed in Scenario 2, to a broadly inclusive organizational 
strategy with a focus on bricolage. Such development is characterized by a bottom-up approach to 
development, based on existing actors and resources, and how different actors can help create and 
contribute to the content in Bornholm as a test island. 

As previously pointed out, such a strategy does not exclude a curated strategy in connection with an 
industrial park-like constellation, which will also be able to be developed in parallel with, and to a 
certain extent also as a prerequisite for, Scenario 3. But the ideal of a broad/ open test island version 
with a focus on bricolage is, we believe, the relevant organizational model if the energy island 
development is to include and engage local companies, organizations and citizens broadly, and thus 
succeed in realizing Scenario 3. 

To coordinate such a bricolage strategy, and in general to ensure coordination, momentum and 
continued project development and collection of experience in and local anchoring of Scenario 3, an 
organization is required, as has been seen in connection with other local development projects. In 
practice, such an organization could have many different looks, but a broad and inclusive involvement 
of various local professions, authorities, organisations, civic and cultural associations, etc. will be a 
central part. 
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Figure 3 – Scenario 3: Living lab for the sustainable society of the future. Own figure. 

 

In Figure 3 showing Scenario 3, the large, grey clouds represent different development activities or 
projects with several different partners. Opposite the symbols used in Figure 1 and 2, clouds have been 
chosen rather than 'hard' circles to signal that these are highly organic and dynamic processes that 
bubble up and develop 'from below' - in the style of the bricolage mindset. In addition to this, there are 
two important differences from the circles used in Scenarios 1 and 2. Firstly, the clouds in Scenario 3 
no longer exclusively indicate technological innovation and test activities/projects with a commercial 
aim, but also concern "social innovation", that is to say, development of social, institutional and 
competency-based prerequisites and frameworks for the testing capacity on Bornholm. Examples 
could be citizen involvement or the building of new institutions and cooperation forums. 

Another difference is that Scenario 3 does not exclusively focus on energy technology, but contains 
many different, local development activities and test environments within other sectors aside from 
energy, e.g. agriculture, tourism, transport, healthcare. An energy focused business park, as described 
in Scenario 2, is included as one of the clouds in Scenario 3, but is just one activity among others on 
Bornholm, which in terms of numbers can be as many as it is relevant to start up. Furthermore, just as 
in Scenarios 1 and 2, collaborative relationships must be expected to arise between the various 
development and test environments on Bornholm and commercial actors, universities, public actors 
and civil society, both on Bornholm and outside the island. The point is that the entire island functions 
as an experimentarium and living lab for various types of technological, business and social innovation 
and testing activities that can contribute to a broad sustainability transition on Bornholm. Experiences 
from this process can then be transferred to other, peripheral areas nationally and internationally. 

As emphasized, Scenario 3 entails a bottom-up bricolage approach, where activities and actor 
involvement develop organically from below. A certain local coordination and management of this 
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bricolage process across various development activities would be an advantage but is, however, not 
depicted in the diagram, but important to emphasize. Instead, it is certain that with a more active 
inclusion of civil society, households and citizens, the organisation moves from a triple helix setup in 
Scenario 2 to a quadruple helix setup in Scenario 3. 

4.3 Current status of the scenarios on Bornholm 
The three scenarios are an outcome of the work by the authors in the original report on the potential in 
Bornholm becoming an advanced test environment for energy technology and couplings to the local 
community on the island. The scenarios are therefore not politically decided scenarios, nor are they 
fixed in terms of scope and depth. Essentially, they are our own summarization of scenarios that can 
work as inspiration for local politicians and decision-makers in their further work connected to the 
combined energy and test island development on Bornholm, which is a focus in the years towards 2030 
and beyond. 

Nonetheless, currently on the island, there is a recognition among local politicians, decision-makers 
and developers that Scenario 1 is the base scenario on Bornholm right now and that it will be kept 
regardless of the scope and shape of the coming energy and test island development. At the same time, 
based on the situation in 2024, the development is moving in the direction of Scenario 2 and the 
introduction of a business park setup. This has not yet been decided but is currently being investigated. 
While showing good business potential, introducing a business park on an island that has not had such 
an industry before is not unproblematic. For example, there is currently also scepticism and a heated 
debate locally as the introduction of a business park requires space and affects both neighbouring 
landowners and the island brand. 

Ultimately, upon scrutiny of current, more long-term development goals on the island, based partly on 
past ambitions for Bornholm as a green island, there is no doubt that Scenario 3 is the ideal scenario 
and wanted perspective for the island. The reason for this is not only the potential in succeeding with a 
local green energy transition of the island, accomplishing thus several key sustainable development 
goals, but also that Scenario 3 holds the key to developing Bornholm into a flourishing community and 
centre for knowledge and innovation concerning key societal challenges and solutions. Accomplishing 
this goal, however, requires that the whole island, not just technology developers and energy industries, 
are involved and included in innovative ways with a goal to create a greener future for every islander. 

 

4.4 Opportunities for green path development 
Lastly, we return to the theory and look at opportunities for green path development, i.e., business 
effects, in relation to a ‘Test Island 2.0’ development and thus also an expanded test and 
demonstration environment on Bornholm. The purpose is not to quantify possible effects, but to 
discuss possibilities of achieving different types of effects, where we distinguish between: 
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a) The emergence of new green paths 

b) Greening of existing businesses 

The possibilities for these business effects naturally depend entirely on what the content in a test 
island development on Bornholm will be, i.e. the aim, content, scope and organization of a future test 
island environment on Bornholm as described in the three scenarios. When discussing possible 
business effects, we believe that it is pertinent to distinguish between two very different, strategic 
options:  

a) A 'narrow/closed' business setup with a focus on technologically defined and focused projects 
or a business park for a closed circle of energy related business actors and developers 
(relevant in Scenarios 1 and 2).  

b) A 'broad/open' business setup with a wider spectrum of business actors and developers that 
invites both island-based and external developers as well as the whole island to create a 
business community (relevant in Scenario 3). 

GreenLab Skive in Jutland is a typical example of the first, narrow/closed business setup. The second 
broad/open business setup is (yet) not found elsewhere in Denmark. Creating and gaining experience 
with such a setup is therefore a unique opportunity for Bornholm. 

 

4.4.1 New green paths 

Both the narrow and the broad test island setup will provide good opportunities to attract new 
companies from outside the island. Starting with the narrow focus, and using again GreenLab Skive as 
an example, their business park exemplifies a narrow/closed model for test and demonstration 
activities, where involved actors form a large, but also closed technological, material and knowledge 
community. Nonetheless, Greenlab Skive’s successful operation shows that it is possible to establish 
such a business setup in a small, rural municipality without prior competence and business 
specialization and, furthermore, that is also possible to attract relevant development and knowledge 
actors from outside the local area. 

There are good opportunities for achieving a similar development on Bornholm - provided that a 
business focus is found that does not copy what other places are doing. Particularly important is that 
such a focus has the special business environment, opportunities and conditions on Bornholm as a 
starting point. To succeed with such a development will require extensive and thorough consideration 
and planning, including preparation of a new municipal business plan that is strong and convincing 
enough to be able to attract relevant companies, universities and other key developers from outside 
the island. 

A key argument is that the establishment of energy island facilities offers the opportunity to make 
Bornholm attractive to various offshore companies, which will continue to work with offshore 
operations but using the island as a base of these operations. The same could be thought of for the 
development of the test island environment, where companies and universities from outside could be 
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attracted to Bornholm in the same way as key development actors in Greenlab Skive, if the conditions 
are made favourable enough for them. With their knowledge and investments, new business 
initiatives, and thus also new green paths, could be a likely outcome. 

Shifting to a broad/open business setup, there are also large opportunities for attracting companies 
from outside. In this business setup, still with a base in the local economy and community, Bornholm 
would be developed as a living lab for the development and testing of innovative sustainable energy 
technologies and new forms of production and consumption, and in an even larger perspective also 
for non-energy related test, demonstration and innovation activities within a variety of sectors active 
on the island. The goal and perspective could be the development and implementation of local 
solutions or – as in many of the existing examples of test island activities so far – test and 
demonstration of national and even global solutions. 

The narrow business park model amounts to a selective (curated) selection of involved industries and 
companies, while the realization of an open living lab setup involves a bottom-up, bricolage-based 
process, which to a certain extent is allowed to have its own organic, serendipitous and experimental 
logics and directions. To initiate and set a direction for such a process, one could strategically select 
a few focus areas for innovation activities on Bornholm that already have a project base, such as 
advanced management of the electricity grid, efficiency of electricity consumption or development of 
sustainable waste systems. 

Choosing an open, bricolage-based approach means that it will not be possible to control types of 
relevant businesses and companies in the same way as in the closed, curated setup. On the other 
hand, the open setup contains the possibility of a (industry-wise) far broader development and 
attraction of new businesses and companies that both interact with each other and with the rest of the 
business community on Bornholm – all in line with local conditions, perspectives and needs. 
Examples of new businesses and companies that could create new green paths on Bornholm include 
energy companies and industries as well as tech-based companies within other industrial sectors that 
can use the technology-driven and innovative environment on Bornholm, based on the combined 
energy and test island content, to find solutions to pressing challenges as well as explore sector 
coupling opportunities. 

 

4.4.2 Greening 

In terms of greening, the central perspective in a narrow/closed test island setup is to develop and test 
a limited type of energy technology that can contribute to solving global, societal challenges and which 
therefore has global application potential. The type of energy technology that will be developed is likely 
to be based on new and available energy resources that the combined energy and test island facilities 
can provide. Examples include utilization of electricity, surplus heating or wastewater in the supply 
system. The result is the integration of different energy sources through sector coupling initiatives. 

If sector coupling and the development of sustainable supply systems for e.g. electricity, heat, water 
and waste are chosen as the focus area for a business park like organization, new solutions do not just 
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have global application and sales potential. The solutions will also, to a large extent, and in a very 
direct form, involve a greening of local supply systems in the form of spinoff and spillover effects. This 
can subsequently indirectly imply a greening of local companies and production processes. In that 
sense, the narrow test island setup may have large local effects and impacts. 

For the commercial actors involved, however, the interest in co-location will likely be concentrated on 
global application and sales potential rather than local effects and impacts. It is therefore an open 
question whether commercial actors will remain and continue to be part of a closed development 
environment after their initial technological development goals have been met. Such a situation 
requires attention to ensure that interested industries and businesses do not locate themselves on 
Bornholm on a temporary basis only, i.e. during development work and projects, but contributes to not 
only local greening effects but to the formation of new and long-lasting, locally rooted, green business 
paths as well. 

Looking at past and current test island content and activities, the greening of businesses and 
companies on Bornholm has not received a lot of attention. The former mentioned partnership 
between BEOF and DTU is mostly based on the idea of helping external actors (usually universities or 
tech companies), in testing and demonstrating the feasibility of their new technologies as part of 
export efforts or use elsewhere. The previously mentioned EU-based EcoGrid project is an important 
exception here, as one of the outcomes of that the project was the greening of local companies 
assisting in the project, leaning thus more towards a broad test island setup. 

Taking this further, specific industries or sectors such as agriculture, transport, construction or 
tourism can potentially be designated as central targets for broader greening strategies with a goal to 
ultimately achieve a sustainability transformation of the entire island community. Such a goal can be 
achieved only if future developers and investors interested in the test island setup on Bornholm think 
along the entire impact chain of their development and production project, so that it has wider 
greening effects and impacts locally, while also contributing to national and international technology 
and knowledge needs. 
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5. Conclusions and perspectives 

5.1 Perspectives for Bornholm  
In this report, we have investigated the opportunities, prerequisites and conditions on Bornholm for 
creating an expanded “Test Island 2.0” environment for innovation, test and demonstration of green 
energy and technology, following from the realisation of the planned energy island. With the past 15 
years of test island activities, Bornholm has a solid foundation to build on and we estimate that the 
establishment of the energy island can become a unique opportunity to carry out a whole new 
generation of innovation, test activities and projects with a size, width and depth, which the test island 
setup up until now has not had.  

Hence, we have outlined three scenarios, characterised by growing technological and societal 
complexity, for how such future test island setup may look like. These are, respectively: Test 
environment for energy technology, Development centre for sustainable energy systems, and Living 
lab for the sustainable society of the future. Scenario 1 means a continuation of the existing test island 
setup and activities of demonstrating and testing green energy technologies in a real-life setting. 
Scenario 2 aims at the creation of an industrial business park focussed on systemic integration of 
several technologies and material flows (energy, water, waste, etc.) into a comprehensive 
technological system for provision of renewable energy (electricity, distance heating, etc.). Scenario 3 
widens the goal even further from innovation of energy technologies and systems to a broader 
sustainability transformation of the entire local economy and community, also involving social and 
institutional change.  

It is important to stress that the three scenarios should be considered overlapping, interacting, and 
hierarchically nested, rather than three independent options that may be chosen individually for 
realisation. The idea is that, in practice, Scenario 1 activities is included in (and affected by) activities 
in Scenario 2, which in turn would be included in (and affected by) Scenario 3 type of activities. 

As described in Chapter 3 and 4, Bornholm has practical organisational experiences as a test site for 
energy technology (Scenario 1), which probably will be continued in one form or another regardless of 
the realisation of the energy island. Bornholm is also relatively well positioned regarding existence of 
supportive actors and policies in place to succeed with Scenarios 2 and 3.  For local discussions about 
which level of ambition to apply, we stress that to really obtain economic re-industrialisation, i.e. 
‘green path creation’, realising Scenario 1 would not be sufficient but would rely on achieving 
Scenarios 2 and 3. Realising these two scenarios would, however, demand a level of municipality 
planning, and thereby administrative and competence capacity, that only partly or not all exist today. 
This is a significant challenge for Bornholm considering its status as a relatively small, rural 
municipality with limited administrative and planning resources and characterised by traditional 
peripherality challenges such as low industrial productivity and low educational levels and incomes. 
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5.2 Perspectives for regional development and peripheral areas 
The challenges, resources and dynamics in regional energy transition processes are place-specific and 
differ from region to region, affecting the possibilities of transferring the Bornholm experiences (and 
scenarios) to other regions. The concepts of ‘energy resource peripheries’ have emerged within the 
sustainable transition literature, delineating places that are systematically disadvantaged in their 
economic and social structures, either by being exploited as passive backdrops for natural resource 
extraction or having extremely limited access to sustainable transition investments and therefore 
sustainable futures – including access to renewable energy forms (Golubchikov and O’Sullivan, 2020; 
Munro, 2019; Murphy and Smith, 2013). The concepts underline that sustainable transition processes 
will generate ‘losers’ and ‘winners’, i.e. that some places flourish/thrive and gain new opportunity 
structures (Bernard et al, 2023), while other places become resource peripheries. 

The Bornholm energy island project in many ways represents a counternarrative to the concept of 
resource peripheries. The scale of the national energy island project gives Bornholm a historical 
opportunity to position itself as an internationally energy harvesting area as well as competitive hub 
for innovation and test of energy technologies and systems, which is not common for remote, 
peripheral regions. Further, with 15 years of advanced, internationally oriented energy technology test 
activities and a variety of public policies in place to create fully renewable energy infrastructures, 
Bornholm indeed has resources for taking advantage of the ongoing sustainability transition, which in 
most other peripheral areas is exclusively inflicted with losses of jobs and companies in traditional, 
fossil dependent industries. 

Yet, despite its relatively privileged position compared to many other remote areas, Bornholm is 
challenged in its economic structures, demography, local governance capacities, and its power to 
influence national policies. Hence, as analysed in more detail in Hansen et al. (2024), the Bornholm 
case illustrates the double-sided dynamics and effects at play in the energy island project. On the one 
hand, it represents huge, strategic national investments in energy system transitioning with historic 
potentials for economic, social, and cultural transformation of Bornholm, providing new opportunities 
to become an international centre for innovation of renewable energy technologies and, in the long 
run, a global frontrunner as a full-scale community relying 100 percent on renewable energy. On the 
other hand, it showcases the economic, political, social, and discursive dynamics of 
‘peripheralization’ (Kühn, 2015), through which geographic peripheries, such as Bornholm, are 
produced (and re-produced) and kept in dependent positions. 

We find that this makes the case highly relevant for other remote localities, especially in the EU, which 
in these years find themselves as sites of sustainability transition and economic restructuring. The 
ongoing transitioning towards renewable energy systems indeed depend on resources in the 
peripheries and may prompt new forms of interregional positioning dynamics to the advantage of 
peripheral areas. However, the scale and complexity of this transitioning simultaneously tend to 
emphasize and reproduce classical centre-periphery inequalities and problems if not addressed by 
national policies and support schemes. Bornholm could be a case study of how to address and 
investigate this situation so that actors and citizens on varying scales will benefit from new energy 
transition processes and policy approaches. 
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5.3 Perspectives for research  
This working paper has provided an empirical research contribution regarding the place-specific, 
contextual and yet multi-dimensional and multi-scalar processes of energy systems transition. We 
believe the working paper has put forward more nuanced – and somehow more positive – evidence to 
the growing international research on sustainability transition and green path creation in peripheral 
areas. However, more empirical case studies, including comparative studies from different types of 
geographic locations and regions, would be desirable.  

We believe it could be interesting and important for other countries/regions to see what can be learned 
from Bornholm, including exploring how our findings are applicable in the rolling out of green energy 
projects and transitions across Northern Europe and in the Baltic Sea region. Here, ambitious plans for 
new, large offshore wind parks are under projection involving rural and remote areas, characterised by 
similar peripheralization and centralisation processes. For understanding and successfully navigating 
these multi-scalar sustainability transition landscapes, we highly encourage that systematic, collective 
efforts are undertaken to study, compare and report from new geographic contexts and processes. 

We recognize that our findings to some extend are bound to the spatial and temporal context on 
Bornholm. Nevertheless, despite the contextual character of the three scenarios, developed 
specifically for the process on Bornholm, we assert that the three elaborated ideal-typical Bornholm 
scenarios encapsulate important generic ‘orders of change’ (Bartunek & Moch, 1987; Sterling, 2010), 
implicated in any regional energy (and/or sustainability) transitioning process. Scenario 1 represents 
a first order of change, focussed on developing and improving individual green technologies and 
practices, Scenario 2 a second order of change about systemic integration of several technologies and 
material flows into comprehensive technological systems for renewable energy, while Scenario 3 
represents a third order of (social and institutional) change and development and implementation of 
a new paradigm for sustainable development.  

It is our assessment that such a conceptualisation of interacting, hierarchically nested change 
processes at varying levels of complexity provides a helpful theoretical perspective for understanding 
sustainability transition. Breaking up the all-encompassing processes of regional energy transition in 
smaller, different but integrated steps, we believe is helpful in identifying the crucial technological, 
social and cultural elements and dynamics, and provides a perspective for how to integrate and organize 
productive interaction between technological and social innovation, required in regional energy 
transitioning processes.  

Scholars within the sustainability transition research underline the necessity to give direction to 
science, research, and innovation, for instance through “mission-oriented” policy that actively shapes 
markets in society (Mazzucato, 2021). This warrants consideration of involvement of a larger scope of 
actors, such as public bodies, civil society, and NGOs, as well as a need to address innovation not 
merely with a technological focus but also with a social innovation approach that emphasises socio-
technical and institutional changes as well (Boon et al., 2020; Coenen & Morgan, 2020; Marques et al., 
2018). 



   53 

Furthermore, and along this line of thinking, Schot & Steinmueller (2018) call for an innovation policy 
paradigm of ‘transformative change’ characterized by experimental approaches to change and built on 
just and inclusive principles. They support the above argument by emphasizing that working with and 
realising any transformative change agenda cannot be realized using conventional innovation models 
based solely on scientific and technological approaches. Instead, they emphasize that additional 
integration of community-based collective thinking and contributions, or social innovation, through co-
creation processes is a necessary strategy and way forward. 

Considering this, we assess that more in-depth analyses of the varying types of activities characterising 
the three scenarios (or orders of change) might provide an important research contribution about the 
possible practical content and implications related to different stages and dimensions of regional 
energy and sustainability transitioning processes, including considerations about possible 
transformative policy approaches. This would involve research on the role of different types of 
knowledge, learning, actor configurations, organisation and governance approaches that would be 
needed to ultimately achieve full-scale sustainability transition in regional contexts, i.e. Scenario 3. We 
aim to explore these themes further in future research projects. 
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