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Nordic co-operation
Nordic co-operation is one of the world’s most extensive forms 
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Nordic co-operation has firm traditions in politics, the economy, 
and culture. It plays an important role in European and inter-
national collaboration, and aims at creating a strong Nordic 
community in a strong Europe.
Nordic co-operation seeks to safeguard Nordic and regional  
interests and principles in the global community. Common 
Nordic values help the region solidify its position as one of the 
world’s most innovative and competitive.

The Nordic Council
is a forum for co-operation between the Nordic parliaments and 
governments. The Council consists of 87 parliamentarians from 
the Nordic countries. The Nordic Council takes policy initiatives 
and monitors Nordic co-operation. Founded in 1952.

The Nordic Council of Ministers
is a forum of co-operation between the Nordic governments. 
The Nordic Council of Ministers implements Nordic co-operation.
The prime ministers have the overall responsibility. Its activities 
are co-ordinated by the Nordic ministers for co-operation, the 
Nordic Committee for co-operation and portfolio ministers. 
Founded in 1971.

Nordregio – Nordic Centre for Spatial Development
conducts strategic research in the fields of planning and 
regional policy. Nordregio is active in research and dissemina-
tion and provides policy relevant knowledge, particularly with a 
Nordic and European comparative perspective. Nordregio was 
established in 1997 by the Nordic Council of Ministers, and is 
built on over 40 years of collaboration.

Stockholm, Sweden, 2016
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This publication is the third in-depth study on green 
growth under the Nordic Working Group on Green 
Growth – Innovation and Entrepreneurship. The work 
is commissioned by the Nordic Council of Ministers’ 
Committee of Senior Officials for Regional Policy (EK-
R) for the period 2013-2016.

The purpose of the project has been to assess the 
“state of play, practices and needs” related to how Nor-
dic regions work to promote innovation and entrepre-
neurship for a greener economy. 

The Nordic Working Group on Green Growth – In-
novation and Entrepreneurship comprises representa-
tives from the Finnish Ministry of Employment and 
the Economy (chairmanship), The Ministry of Trade 
and Industry of the Faroe Islands, Innovation Iceland, 
the Norwegian Ministry of Local Government and Re-
gional Development, the Swedish Ministry of Enter-
prise, Energy and Communications, and Åland Tech-
nology Center.

The aim of the working group has been to contribute 
to public policy development with a particular focus on 
innovation and entrepreneurship in the Nordic coun-
tries. The working group has focused on the regional 
policy dimension of potentials for green growth, inno-

Preface

vation and entrepreneurship.
Different types of Nordic regions have been involved 

in the studies carried out within the framework of the 
working group.

The main tasks of the working group have been:

n	 to present an overview of policy instruments and 
their importance, and to explore “good practice” case 
studies of national, regional and local governance to 
support innovation and entrepreneurship for green 
growth
n	 to examine factors that hinder and promote green 
growth
n	 to disseminate and discuss results with national, re-
gional and local stakeholders in the Nordic countries
n	 to contribute to public policy development to sup-
port innovation and entrepreneurship for green growth 
at regional level in the Nordic countries.

Kjell Nilsson

Director, Nordregio
Stockholm, 30 November 2016
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Executive summary

In 2015, the Nordic Working Group for Green Growth 
– Innovation and Entrepreneurship commissioned 
Nordregio to conduct a study of the “state of play, prac-
tices and needs” related to how Nordic regions work to 
promote innovation and entrepreneurship for a greener 
economy.

Promoting green growth and building greener 
economies has been at the top of the agenda in Nordic 
countries. Green growth is about the pursuit of eco-
nomic growth and social development while prevent-
ing environmental degradation, loss of biodiversity 
and unsustainable resource use. It is a pre-requisite for 
building a green economy in the context of sustainable 
development.

This study specifically examines the main challeng-
es that impede green growth in Nordic countries, and 
identifies potential ways of overcoming these chal-
lenges and driving the green growth agenda forward.
The methodology of the research comprised a survey, 
sent out to all 74 NUTS 3 (Nomenclature of Territorial 
Units for Statistics 3) regions in the Nordic countries, 
and interviews with key national experts, focusing on 
challenges and government interventions related to the 
implementation of green growth initiatives. The results 
highlighted differences between Nordic regions in 
their work on green growth. In addition, we conducted 
a policy review of existing Nordic national-level bioec-
onomy and cleantech strategies, identifying their main 
focuses, explicit (or implicit) mentions of challenges to 
developing green growth and government interven-
tions necessary to promote it.

Based on the survey, interviews and our national 
policy review, we identified several such challenges and 
government interventions in Nordic regions.

Regarding the challenges impeding green growth in 
Nordic regions, the following were identified as being 
encountered most frequently:

n	The issue of sustainability often appears to be sec-
ondary to basic economic problems in national “sus-
tainability” strategies, and priority is usually given to 
technological solutions that are easy and cost-effective 
(to avoid imposing extra costs on businesses).
n	Localised perspectives are often insufficiently inte-
grated into national policymaking, thereby imposing 

a ‘one-size-fits-all’ approach to the bioeconomy and 
green growth. 
n	Market entry. Pilot project stages, including tech-
nology verification and demonstration, often require 
large investments, while at the same time being associ-
ated with high risk.
n	Lack of industry networks. Collaboration within 
and across sectors is important for identifying new 
projects, value chains, etc.
n	Ineffective public procurement policy. Public pro-
curement can drive green growth development through 
active policy that gives priority to green solutions.
n	Uncertain future demand/unstable operating en-
vironment. Instability may lead to lack of investment 
in new green solutions.
n	The need for streamlining of the licensing process.
n	Lack of a competence base in green growth indus-
tries. Access to competent staff is a key challenge for 
companies. There is a need for a stronger focus on edu-
cational programmes, research cooperation and par-
ticipation in international research programmes to en-
sure skilled workers are available with the right 
competencies to develop green growth industries.
n	Communication mismatch between the research 
community and the political system. Intra- and cross-
sectoral cooperation involving research, business and 
public sector actors is not yet strong enough to sufficiently 
facilitate the optimisation of synergies between different 
sectors, which is essential for advancing green growth.
n	The structure and style of the dialogue between 
national and regional authorities are insufficiently 
balanced. Shifting from a competitive to a collabora-
tive relationship between national interests and region-
al perspectives will increase interaction and communi-
cation, even addressing some issues related to skills 
and capacity.

Regarding the main government interventions for the 
development of the green economy, the following were 
identified as most needed to drive the green growth 
agenda forward in Nordic regions:

n	Green growth should (usually) be achieved at the 
lowest cost possible (not imposing extra costs on busi-
nesses).
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n	Support for technology verification and demon-
stration.
n	Start-up/new business development. Entrepre-
neurship and innovation are key drivers of the green 
economy. The research results revealed examples of 
different support mechanisms to foster start-ups and 
new businesses, such as funding schemes, industry 
networks, incubators, etc.
n	Stimulate demand for environmental technologies. 
Examples of policies to achieve this include public pro-
curement policies that favour green solutions and taxes 
that increase the price of fossil-fuel-based solutions.
n	Creation of a stable and predictable operating en-
vironment. This involves concrete measures to stimu-
late demand and to increase public support for technol-
ogy testing and demonstration, such as coherent 
policies and access to long-term funding schemes.
n	Cooperation between actors across niches and sec-
tors. This is encouraged by supporting cluster develop-
ment and industrial networks.
n	Ensuring the competence base of green growth in-
dustries.

Summarising the analysis, the following tentative fu-
ture orientations and possible interventions to address 
green growth issues at local, regional and national lev-
els in Nordic countries may be identified:

n	Integrating green growth objectives into broader 
economic policymaking. Green growth objectives 
should be integrated into national development strate-
gies (rather than creating stand-alone strategies) to en-
hance policy coherence and certainty. This will help 
create a favourable milieu for private sector investment 
in long-term green projects. 
n	A coherent framework for green public procure-
ment. Public procurement is an important instrument 
for promoting green growth. However, to achieve sus-
tainable development goals, public procurement should 
not just stipulate and consider environmental criteria 
when agreements for public goods or services are allo-
cated to private suppliers; it should also consider social 
and economic impacts. Regarding sustainable develop-
ment goals, a new rural paradigm should be created 

based on the principle of “investing instead of recom-
pensing”, aiming to leverage local resources and max-
imise investment in peripheral areas to achieve devel-
opment (rather than just handing out development 
grants).
n	Facilitating inter-sectoral linkages. Improved 
communication and interaction between sectors (i.e. 
between different industrial sectors, the public and pri-
vate sectors, old industrial sectors and start-ups, etc.) 
will yield many positive and tangible outputs. For ex-
ample, the creation of innovation platforms is a good 
illustration of a small-scale intervention to address 
challenges related to stakeholder communication.
n	Place-based marketing. Regional marketing should 
be seen as essential to regional green growth agendas, 
as it applies inside–outside approaches to strategic 
planning (based on market studies and research).
n	‘Greening’ of the school curriculum. Revising and 
adapting current school curricula to offer in-depth ed-
ucation on green growth at different educational levels 
will help raise public awareness of green growth and 
sustainable development.
n	Promotion of green business models. The transi-
tion to a green economy requires eco-innovation solu-
tions as well as green and innovative business models 
(involving more complex value and production chains) 
that act as catalysts for disseminating these innova-
tions throughout the market. Given the complexity of 
new business models, government interventions sup-
porting their development must comprise a broad mix 
of policies (not just a few selected measures) aligned 
across national, regional and local levels.
n	Cluster development can support new business op-
portunities that arise from green innovation projects 
through e.g. increased (cross-sectoral) cooperation.
n	Regions should build on their strengths. Business-
es should drive green growth development by focusing 
on their core competitive advantage.
n	Market support. Policymakers seeking to promote 
innovation and entrepreneurship within green growth 
areas should note that there is a greater chance that 
companies will succeed if they are part of a market that 
to some extent is created and/or supported by the gov-
ernment, at least initially.
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1.1 Background
The Nordic Working Group on Green Growth – Inno-
vation and Entrepreneurship has commissioned Nor-
dregio to conduct three in-depth studies during the 
2013–2016 programming period. The two completed 
studies have focused on the bioeconomy1) and indus-
trial symbioses2).

While previous in-depth studies have been more 
thematically focused, this third study provides an anal-
ysis of the “state of play, practices and needs” related to 
how Nordic regions work to promote innovation and 
entrepreneurship for a greener economy. The ‘map-
ping’ is based on a survey and interviews, focusing on 
government interventions and challenges related to the 
implementation of green growth initiatives, and the re-
sults specifically highlight differences between Nordic 
regions in their work on green growth. “Interventions” 
in this context comprise the incentives (e.g. financial 
rewards) and enablers (e.g. legislation or regulations) 
that drive green growth development.

So how do we define green growth? Green growth 
is usually described as the pursuit of economic growth 
and social development while preventing environmen-
tal degradation, loss of biodiversity and unsustainable 
resource use. It is a pre-requisite for building a green 
economy in the context of sustainable development. In 
a sense, the economy and the production and consump-
tion processes are instrumental to sustainable develop-
ment, and hence the transformation of such processes 
is extremely important for sustainable development. It 
is in this context that we study green growth in Nordic 
regions. The concept of green growth is further devel-
oped in chapter 2.

1.2 Aim and scope
As for the previous studies, the choice of the topic was 
aligned with earlier and on-going work by the working 
group and by other Nordic Council of Ministers 
(NCM) committees. Together with previous in-depth 
studies in the context of the working group, as well as 

1)	 Teräs et al. (2014)

2)	 Johnsen (Ed.) et al. (2015)

1. Introduction

the Handbook on Nordic Green Growth3), this third 
in-depth study supports the broader aim of the work-
ing group, which is to contribute to the development of 
public policy to support innovation and entrepreneur-
ship for green growth at the regional level in the Nordic 
countries.

The specific objective of this in-depth study is to 
provide an analysis of the state of play, practices and 
needs of Nordic regions in promoting innovation and 
entrepreneurship related to a greener economy. This 
study examines the main challenges that impede 
green growth in Nordic regions, and identifies po-
tential ways to overcome these challenges and drive 
the green growth agenda forward.

The unit of analysis is the region, and we focus exclu-
sively on public actors. The regional level in this case is 
NUTS 34), which corresponds to county level, i.e. the 74 
administrative units at this level in the Nordic countries.

1.3 Methods
The methodology of the research combines a survey 
and interviews, focusing on challenges and govern-
ment interventions related to the implementation of 
green growth initiatives and highlighting differences 
between regions in their work on green growth.

The main empirical data gathered is based on a sur-
vey developed from previous European studies focus-
ing on incentives for and barriers to green growth. 
In particular, the Biohorizons survey was used as an 
inspiration when developing our questionnaire5). Our 
survey was developed to serve a twofold purpose:

n	to achieve a general overview of the different types 
of challenges and interventions related to the develop-
ment of a greener economy in Nordic regions; and

3)	 Mikkola, Randall and Hagberg (Eds.) (2016)

4)	 The NUTS classification (Nomenclature of Territorial Units for Statistics) is a hi-
erarchical system for dividing up the economic territory of the EU for the purposes 
of: (1) the collection, development and harmonisation of European regional statis-
tics; (2) socio-economic analyses of the regions; and (3) the framing of EU regional 
policies. Three levels of NUTS are defined. NUTS 3 is the most detailed level and 
corresponds to landsdele in Denmark, maakunta in Finland, fylke in Norway and 
län in Sweden. Iceland is divided into two NUTS 3 units: the capital region and the 
rest of the country.

5)	 Biohorizons (2015)
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n	to obtain a broad perspective on green economy 
activities in Nordic regions from a wide range of re-
gional stakeholders.

A combination of survey modes – internet plus tele-
phone – was used to approach the 74 NUTS 3 regions. 
Internet and telephone questionnaires were completed 
during the same period. The first part of the question-
naire dealt with the different types of challenges ob-
structing green growth in Nordic regions; the second 
part was concerned with government interventions 
that may help to address some of the identified chal-
lenges. In total, the questionnaire yielded a 34% re-
sponse rate (corresponding to 25 complete answers). 
The relatively low response rate can be attributed to 
several reasons:

n	Although the intention was to address the question-
naire to dedicated experts on green growth topics, the 
actual responses showed that several survey recipients 
had no direct connection to the topic.
n	The survey terminology may not have been fully 
comprehensible or familiar to all respondents.
n	Some respondents may not have felt confident 
enough to answer the questionnaire in English.

Taking into account the relatively low response rate, 
the results should be interpreted as qualitative evidence 

from regions inside Nordic countries that have a clear 
focus on “green growth” initiatives, rather than being 
representative of all Nordic countries. Although the re-
spondent sample is rather small and was drawn from a 
wide variety of contexts, the results are still useful as 
suggestive indicators that support the findings of other 
analyses undertaken. Furthermore, by combining these 
survey results with findings from previous studies6), a 
broader picture may be established of which “green 
topics” should be considered as part of national green 
growth or bioeconomy strategies.

1.4 Report outline
This report is structured in six chapters. Chapter 2 pro-
vides a conceptual framework for this study. We define 
the concepts of green growth and eco-innovation and 
develop a conceptual framework for studying challeng-
es and interventions related to green growth. Chapter 3 
provides insight into the national strategies for green 
growth in the Nordic countries, and how they explic-
itly or implicitly deal with challenges and interven-
tions. In chapter 4, we present the research methodol-
ogy (the survey and interviews) used to gather the 
empirical data used in the study. Chapter 5 presents the 
results of the Nordic survey and interviews with nation-
al experts. Finally, in chapter 6 we present the conclu-
sions and policy recommendations based on our study.

6)	 Star-COLIBRI (2011); Teräs et al. (2014); Johnsen (Ed.) et al. (2015); Lindberg 	
et al. (2015)
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2. Conceptual framework

This chapter introduces the concepts of green growth 
and eco-innovation in the context of this report. We 
explain why eco-innovation is one key to promoting 
green growth, and how the bioeconomy and cleantech 
are two important cross-sectoral activities in the tran-
sition towards a greener economy. 

2.1 Green growth and eco- 
innovation – concepts and  
definitions
As argued in the introductory chapter, green growth is 
about the pursuit of economic growth and social devel-
opment while preventing environmental degradation, 
loss of biodiversity and unsustainable resource use. 
When the concept is discussed at the Nordic level, ref-
erence is often made to the OECD definition of green 
growth, which has also been applied by the NCM. The 
OECD has worked extensively on the issue of green 
growth and has come to define it in the following way:

“Green growth means fostering economic growth and 
development while ensuring that natural assets continue 
to provide the resources and environmental services on 
which our well-being relies. To do this it must catalyse 
investment and innovation which will underpin sustained 
growth and give rise to new economic opportunities”7).

According to the OECD, the concept of green growth 
has the same main objectives as the concept of sustain-
able development. It does not replace sustainable devel-
opment but directs more attention to innovation and 
the tools that are needed to facilitate the greening of 
the economy. The concept is often used almost inter-
changeably with other similar concepts such as the 
green economy8), but the exact definitions vary between 
different institutions. While the OECD uses the con-
cept of green growth, the UNEP uses instead the con-
cept of the green economy, defined as an economy 
where growth in income and employment is driven by 
investments that reduce carbon emissions and pollu-
tion, promote clean energy resources and prevent the 

7)	 OECD (2011a)

8)	 OECD (2011a)

degradation of biodiversity or ecosystem functioning. 
Moreover, the UNEP is clear about the green economy 
not replacing sustainable development but instead fo-
cusing attention on “getting the economy right” as a pre-
condition for sustainability9).

The OECD has also studied the implications of green 
growth at the regional and local levels. In its study of 
cities and climate change (among other places), the 
OECD emphasises that “each stage of the local policy-
making process presents an opportunity to incorporate 
climate change priorities, agenda setting, policy design, 
implementation and policy evaluation”10).

The issue of green growth has also been of growing 
importance in the EU framework. The EU has not pub-
lished any specific policy documents on green growth 
as such, and it has followed the OECD recommenda-
tion of not creating new strategies for green growth 
but instead integrating the principles of green growth 
into existing strategies11). However, sustainable growth 
is an integral part of the Europe 2020 Strategy, which 
aims to achieve growth that is sustainable, smart and 
inclusive. For the EU, sustainable growth means pro-
moting a more resource-efficient, green and competi-
tive economy. From this point of view, environmental 
technologies, efficient smart grids and an improved 
business environment are seen as some of the main pri-
ority areas. The Europe 2020 Strategy also includes two 
flagship initiatives that are used to promote sustainable 
growth, focusing on a resource-efficient Europe and in-
dustrial policy that can support businesses to respond 
to environmental challenges. The EU cohesion policy 
and its structural funds are considered the key tools for 
achieving smart, sustainable and inclusive growth for 
member states and at the regional level12).

At the Nordic level, the NCM has adopted the con-
cept of green growth into its policy framework and 
uses the OECD definition of the term. The NCM is 
positive about the opportunities for the Nordic region 
in the green economy, and states that the global market 
for green solutions provides the Nordic region with op-

9)	 UNEP (2011)

10)	 OECD (2010)

11)	 Olsen and Weber (Eds.) (2012)

12)	 Olsen and Weber (Eds.) (2012)
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portunities to improve its market position. The NCM 
also considers Nordic cooperation and collaboration 
on green growth essential for increasing the market 
share of the Nordic region, among other things. The 
prioritised areas in the NCM’s vision, The Nordic Re-
gion – Leading in Green Growth, are energy efficiency, 
sustainable energy, environmental awareness, invest-
ment in innovation and research and ambitious inter-
national targets for energy and the climate13).

It is usually argued that existing technology is in-
sufficient to drive development. This implies that inno-
vation is one of the most important sources of green 
growth, and that suitable policies and frameworks are 
needed to allow the emergence of new ways to address 
environmental problems and to facilitate and promote 
innovation14). Innovation can involve new products 
and methods of production, new sources of supply, new 
ways to organise industry and the opening of new mar-
kets, which will underpin sustained growth and give 
rise to new economic opportunities.

In line with the working programme adopted by the 
working group, this report applies a broad definition 
of entrepreneurship and innovation, which, in relation 
to green growth, is closely associated with the concept 
of eco-innovation: “Eco-innovation is the introduction 
of any new or significantly improved product (good or 
service), process, organisational change or marketing so-
lution that reduces the use of natural resources (includ-
ing materials, energy, water and land) and decreases 
the release of harmful substances across the whole life-
cycle”15). Key to this definition is the focus on environ-
mental benefits, which is one of the main factors that 
distinguishes eco-innovations from other types of in-
novations.

The concept of eco-innovation is used broadly to 
refer to innovations that support green growth by the 
OECD and the EU, among others. According to the 
OECD, an eco-innovation can concern goods, services, 
manufacturing processes or business models and can 
be technological or non-technological16). The OECD has 
specifically focused on systemic innovation in green 
growth. Systemic innovations “are concerned with 
technological systems, disruptive technologies, as well 
as all types of system changes”17). Furthermore, they are 

13)	 European Commission (2010)

14)	 OECD (2011b)

15)  Eco-Innovation Observatory (2012)

16)	 OECD (2011b)

17)	 OECD (2011b), p. 41

more likely to take place beyond the boundaries of one 
company or organisation, as they often require com-
plementary infrastructure18). One example of systemic 
innovations is industrial symbioses, which require new 
business models as well as collaboration across organi-
sations and shared provision of infrastructure.

The OECD emphasises three ways in which eco-
innovation can be distinguished from general innova-
tion19), as follows.

n	Eco-innovation emphasises the reduction of envi-
ronmental impacts, whether intended or not. Eco-in-
novation lowers specific negative externalities while 
generating positive spillovers from innovation.
n	Eco-innovation often includes innovation in social 
and institutional structures, and changes in norms and 
cultural values.
n	The transition to green growth requires more radi-
cal and disruptive innovation, in which eco-innovation 
has a key role.

The Eco-Innovation Observatory (EIO), which was es-
tablished by the EU to promote eco-innovation, em-
phasises the life-cycle perspective on eco-innovation 
leading to the overall better use of resources. In line 
with the OECD approach, the EIO includes both tech-
nological and non-technological innovations in its 
definition of eco-innovation, and argues that eco-inno-
vation can involve organisational change, a new mar-
keting method in a company or a wider change with 
systemic implications for the economy or society. It is 
furthermore emphasised by the EIO that while incre-
mental eco-innovations concerning e.g. improved 
products and services are needed, disruptive eco-inno-
vations that lead to a paradigm shift or change in an 
entire system are of key importance for green growth20).

However, the NCM has not adapted the concept of 
eco-innovation to the specific Nordic context. Nordic 
Innovation21) uses the OECD definition of eco-inno-
vation and emphasises the role of different types of 
eco-innovations, including disruptive and radical in-
novations that change entire systems. Nordic Innova-
tion has also intensively studied green business model 
innovation from a Nordic perspective22).

18)	 Beltramello et al. (2013), p. 14

19)	Beltramello et al. (2013)

20)	Eco-Innovation Observatory (2012)

21)	Nordic Innovation is a Nordic institution under the NCM working to promote 
cross-border trade and innovation

22)	Nordic Innovation (2012)
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2.2 The bioeconomy and  
environmental technology – 
cross-cutting sectors
2.2.1 Bioeconomy
The bioeconomy in the broad sense of the term is un-
derstood as an important contributor to reducing cli-
mate change, by reducing the use of fossil-fuel-based 
materials. The bioeconomy requires a cross-sectoral 
approach involving sectors such as forestry, agricul-
ture, fishery, food and feed, biotechnology, bioenergy 
and biofuels.

A shift towards a green economy is about trans-
forming economic processes, societal structures and 
consumption patterns. The bioeconomy should be seen 
as an operational (and instrumental) part of this, i.e. 
a means to develop better alternatives and more sus-
tainable products and processes. Often the bioecono-
my is perceived as one activity/sector/part of the green 
economy, at least when the green economy is studied 
from a sectoral perspective. To this end, sectors such 
as agriculture, forestry and fishery are defined as the 
bioeconomy, and the links to other sectors such as en-
ergy, construction, biochemicals, etc. are part of bioec-
onomic development. This part of the green economy 
seems to be extremely important in the Nordic coun-
tries, which are strong performers in all the sectors and 
resources that together comprise the bioeconomy, and 
well advanced when it comes to innovation and the de-
velopment of resources linked to these sectors. 

To make the contribution of the bioeconomy more 
explicit, it should be recognised that it can itself sup-
port many dimensions and sectors in the greening of 
the economy and society, by substitutions in energy, 
materials and eco-innovation. Development of the bio-
economy is one building block in the development of a 
greener economy because it contributes to reducing the 
use of fossil fuels and greenhouse gas (GHG) emissions, 
increases the utilisation of waste and residues and uses 
biotechnology to reduce environmental pressure and 
resource use in sectors such as agriculture. At the same 
time, it could be said that the concept of green growth 
also applies to the different sectors of the bioeconomy, 
in the sense that its production processes, waste, emis-
sions, etc. can be made greener and so contribute to the 
greening of the economy. 

It is important to distinguish between two aspects of 
green growth: improving what is already there, and de-
veloping new products, processes and structures. As an 
example, one objective is to reduce energy consump-
tion, and another is to substitute renewable forms of 
energy. Similarly, an objective of the agricultural sector 
is to become greener, e.g. through more organic agri-

cultural production, and at the same time to develop 
new crops that can be used for energy production. All 
these aspects are part of green growth and in this case 
also the development of the bioeconomy.

As a starting point to formulating a standalone 
definition of the bioeconomy, we can use the EU and 
OECD definitions. According to the EU, the bioecon-
omy “encompasses the production of renewable biologi-
cal resources and the conversion of these resources and 
waste streams into value added products, such as food, 
feed, and bio-based products”23). The OECD definition 
states that “A bioeconomy can be thought of as a world 
where biotechnology contributes to a significant share of 
economic output. The emerging bioeconomy is likely to 
involve three elements: the use of advanced knowledge 
of genes and complex cell processes to develop new pro-
cesses and products, the use of renewable biomass and 
efficient bioprocesses to support sustainable production, 
and the integration of biotechnology knowledge and ap-
plications across sectors”24).

Both the EU and the OECD focus on an economy 
where a significant share of economic output is direct-
ed towards the “production of renewable biological re-
sources” and their conversion into food, feed, bio-based 
products and bioenergy. This implies a transition from 
a brown economy based on fossil fuels to a greener 
economy driven by sustainable production. This tran-
sition is based on the use of biomass rather than fossil 
fuels and, to this end, the definition of biomass and its 
usefulness should be as wide and inclusive as possible. 
That is, it is about biomass not only for energy produc-
tion, but also for food, feed, materials, chemicals, etc.

As is evident from the OECD definition, a key driver 
in the transition towards a bio-based economy is “in-
novation”. The Bioeconomy Observatory proposes 
three pillars of bioeconomic strategy: i) investments in 
research, innovation and skills, ii) stronger policy co-
ordination and engagement with stakeholders, and iii) 
enhancement of markets and competitiveness in the 
bioeconomy. These could be thought of as tools to de-
velop the bioeconomy25).

From previous studies conducted by Nordregio26), 
we know that there is often a regionally dominant field 
in the bioeconomy. In Finland, Sweden and Norway, 
the forestry-related bioeconomy plays a dominant role. 
In Denmark, the focus is on agricultural biomass and 
by-products for bioenergy production, while in Ice-
land, the marine-based bioeconomy dominates. In 

23)	 Nordic Innovation (2012)

24)	OECD (2009), p. 8

25)	European Commission (2016)

26)	 Teräs et al. (2014); Lindberg et al. (2015)
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many regions, there is a flagship bioeconomy project 
that acts as a locomotive for development. One exam-
ple is the next-generation bio-product mill in Central 
Finland, backed by an investment of EUR 1.1 billion. 
The bioeconomy initiatives in most of the Nordic case 
study regions enjoy abundant local raw material – but 
there still seem to be struggles when it comes to ena-
bling conditions and barriers to further developing the 
regional bioeconomy.

 
2.2.2 Environmental technology (cleantech)
The terms environmental technology and environmen-
tal innovation (eco-innovation) are often used inter-
changeably. Environmental technology generally refers 
to all technologies that directly or indirectly improve 
the environment. The term encompasses technologies 
that limit contamination of the environment through 
purification, greener products and production process-
es, more efficient resource management and systems 
that lower environmental impact. In this context, the 
term “technology” can be understood as knowledge, 
services and physical facilities that contribute to the 
improvement of the environment27). 

The Copenhagen Cleantech Cluster, which is a lead-
ing cluster in Denmark, refers to cleantech as activities 
that develop, produce or implement new or improved 
processes or products28). These activities (including 
consultancy and research) contribute to one or several 
of the following goals: producing renewable energy or 
sustainable materials; reducing the use of natural re-
sources by exploiting resources or energy more efficient-
ly; reducing the harm caused by fossil fuels; or reducing 
pollution problems through products or processes.

Investment in environmental technology is an im-
portant driver for solving major environmental chal-
lenges and in the transition towards green growth. 
Environmental technology creates significant value 
creation opportunities because it constitutes the world’s 
most promising technology market29). This implies that 
green energy production and environmental technol-
ogy are a new growth industry in the Nordic countries.

At the European level, the European Commission 
has launched the Environmental Technologies Action 
Plan (ETAP), which is intended to make eco-innova-
tion an everyday reality throughout Europe30). The plan 
was adopted by the European Commission in 2004 and 
covers a wide range of activities promoting eco-inno-

27)	Norwegian Ministry of Trade and Industry/Ministry of Climate and Environ-
ment (2011)

28)	CLEAN (2016)

29)	Norwegian Ministry of Trade and Industry/Ministry of Climate and Environ-
ment (2011)

30)	European Commission (2006)

vation and the use of environmental technologies. The 
main objective of the ETAP is to improve European 
competitiveness in this area, and enable the EU to be-
come the recognised world leader31). The ETAP refers to 
environmental technologies as any technologies whose 
use is less environmentally harmful than relevant al-
ternatives. Examples include the following:

n	Renewable energy generation – such as photovoltaic 
or wind power
n	Cleaner cars
n	Passive houses or environmentally friendly con-
struction materials
n	Treatment of waste for re-use or recycling

Based on an overview of cleantech in the Nordic coun-
tries, published as an internal Nordregio paper (2014) 
and as a supplement to the selected in-depth studies in 
relation to the Nordic Working Group on Green 
Growth – Innovation and Entrepreneurship, it is evident 
that two sectors are predominant: energy and the envi-
ronment. In that paper, it is further argued that defining 
cleantech as involving issues related to energy on the one 
hand, and the environment on the other, is a potentially 
useful approach to understanding the concept. 

Within the energy field, the key strengths of most 
Nordic countries are in green energy production and 
energy efficiency. While energy infrastructure and en-
ergy storage have not been highlighted as key strengths, 
there are companies active in these fields across the 
Nordic region. The Nordic countries are represented as 
being active within all areas of environmental clean-
tech, particularly with regard to waste and recycling, 
and water and wastewater management.

In Denmark and Finland, renewable energy and 
energy efficiency make up the largest green business 
areas32). In the environment area, waste management 
is the largest green business area in Denmark33). Other 
strengths and potential growth areas underlined in the 
Danish Plan for Growth for Water, Bio and Environ-
mental Solutions are water and wastewater manage-
ment. The production of advanced bio-based products 
has large business potential for the biotech industry 
directly; for the agriculture, forestry and waste sectors 
as suppliers of biomass; and for resource use efficiency 

31)	European Commission (2006)

32)	Cleantech Finland (2013), Danish Energy Agency/Ministry of Climate, Energy 
and Building, Danish Business Authority/Ministry of Business and Growth, Danish 
EPA/Ministry of the Environment (2012)

33)	 Danish Energy Agency/Ministry of Climate, Energy and Building, Danish Busi-
ness Authority/Ministry of Business and Growth, Danish EPA/Ministry of the Envi-
ronment (2012)
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and a reduction in air pollution34). Finland has also 
emphasised clean processes, materials and products; 
consulting and advisory services; water management 
and water processing; green buildings; and air quality 
protection35).

Most of the Norwegian cleantech companies are ac-
tive in waste handling, recycling and hydropower, as 
well as power distribution and trading, as these are 
already mature businesses36). Environmental services 
and consultants and energy and resource reuse/effi-
ciency in buildings and processes are the largest busi-
ness segments of cleantech in Sweden, followed by wa-
ter, energy and waste management. On a more detailed 
level, Swedish cleantech companies are found to be 
strong in waste technology, collection and recycling, 
water purification, biogas, air quality (energy-efficient 
ventilation and filtration), bioenergy, heating technol-
ogy (district heating and heat pumps), electricity trans-
mission and the automation of buildings (i.e. to reduce 
energy consumption)37).

The Icelandic cleantech refers to cleantech as prod-
ucts or services that improve operational performance, 
productivity, or efficiency while reducing costs, inputs, 
energy consumption, waste, or pollution. The member 
companies of the Clean Tech Iceland cluster focus on 
clean energy, recycling, ICT and energy efficiency in 
transport, buildings and manufacturing38).

As is evident from the different activities in the Nor-
dic countries, cleantech can be characterised as cross-
cutting and cross-sectoral, and it involves developing 
new products, processes and services that can contrib-
ute to more efficient and sustainable use of natural re-
sources and reduce pollution. This implies that invest-
ment in environmental technology is dependent on 
both a significant mobilisation of the private sector’s 
innovative capacity, problem solving and efficiency, 
and governments’ capacity to create framework condi-
tions that makes it profitable to offer and ask for good 
environmental solutions.

2.3 Innovation systems approach
As already argued in section 2.1, innovation arises 
from a complex web of interactions between different 
actors and is crucial for the development of green econ-
omies. The OECD often gives special attention to sys-
temic innovation in eco-innovation39). The main argu-

34)	 Danish Ministry of Business and Growth (2012)

35)	 Cleantech Finland (2013)

36)	 Intpow (2013)

37)	 VINNOVA (2013)

38)	 The Federation of Icelandic Industries (2014)

39)	 Beltramello et al. (2013)

ment is that the innovations needed for the transition 
to a greener economy are more likely to take place out-
side a single company or organisation because “they 
often require the transformation, replacement or estab-
lishment of complementary infrastructures”40).

The concept and application of innovation systems 
analysis has been well developed to suit a variety of 
technological, sectoral or spatial situations. The region-
al innovation systems approach places “importance on 
the role of spatial organisation alongside other actors, 
structures and interactions involved in innovation pro-
cesses. The region is increasingly perceived as the level at 
which innovation is produced through regional networks 
of innovators, local clusters and the cross-fertilising ef-
fects of research institutions”41).

As shown in Figure 1, (next page) adapted from 
Hekkert et al. (2007), an innovation system compris-
es different functions with the overall aim to gener-
ate and diffuse innovations that lead to technological 
change42). These innovations consequently result in 
socio-economic and political change that forms part of 
a dynamic and constantly evolving system. Therefore, 
such systems are best defined in terms of knowledge 
or competence flows rather than ordinary goods and 
services, and better characterised by investigation of 
the networks actively involved in the process43). Thus, 
emphasis should be placed on the investigation of the 
structure and functions of the ‘living’ system through  
evaluation by key stakeholders and experts active with
in the innovative system under scrunity44).

Territorial capital refers to the geographical dis-
tribution of physical and non-physical features in the 
built and natural environment. Physically, this could 
reflect local concentrations and flows of natural capital, 
people and goods. Non-physically, it embraces syner-
gies and differences in socio-economic, political and 
cultural aspects of development, such as distributions 
of wealth or health, demographic patterns, administra-
tive boundaries or different types of governing struc-
tures for planning and decision making45).

The OECD Territorial Outlook 2001 is an attempt 
to formalise the importance of territorial perspectives 
and capital in understanding the development of coun-
tries and regions and their economies. Different as-
pects of economic development theories are contrasted 
with cohesion and governance issues in developing a 
nuanced picture of what matters for regions and coun-

40)	 Beltramello et al. (2013), p. 18

41)	 Lundvall and Borrás (1997)

42)	 Hekkert et al. (2007)

43)	 Carlsson and Stankiewicz (1991)

44)	 Hekkert et al. (2011)

45)	 Duhr et al. (2010)
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Figure 1 Seven functions of an innovation system46)

tries, and the interplay between society, territory and 
the economy in development. The discussion of territo-
rial implications starts from the fact that returns on 
investment are closely related to the place where the 
investment is made.

The impact of place or territory on the development 
of an activity is determined by numerous factors. First, 
it is recognised that each area has specific capital – its 
“territorial capital” – that is determined by many fac-
tors and is unique to a specific place. These factors may 
include the area’s geographical location, size, endow-
ment of factors of production, climate, traditions, expe-
riences, natural resources, quality of life or the agglom-
eration economies provided by its cities. But it may also 
include its business incubators and industrial districts 
or other business networks that reduce transaction 
costs and provide a favourable economic climate.

Other factors may include “untraded interdepend-
encies” such as understandings, customs and informal 
rules that enable economic actors to work together un-
der conditions of uncertainty. This “territorial capital” 
generates a higher return for certain kinds of invest-
ments than for others, because some investments are 
better suited to the area and use its assets and potential 
more effectively. This also holds for investments in en-
vironmental improvements or protection, which will 

46)	 Adapted from Hekkert et al. (2007)

be efficient to varying degrees due to regional charac-
teristics.

According to the OECD, public policies aimed at 
promoting territorial development and limiting ter-
ritorial disparities should first and foremost help ar-
eas to develop their territorial capital47). This principle 
constitutes the very foundation of the new territorial 
development policy, which is primarily aimed at find-
ing more effective means of strengthening economic 
dynamism in the present-day economy. Accordingly, 
achieving balanced and sustainable development re-
quires preparing territories to support economic and 
social activities; geographical (re)distribution of infra-
structure and public services across the territory; and 
the management of natural and cultural resources em-
bedded in each part of the territory.

Different regions have different territorial capital, 
and have already developed different activities relat-
ed to the green economy (both historically and more 
recently, within the new era of the green economy). 
The development of the green economy (integrated 
with other paths of development in the regions) will 
ultimately lead to the evolution of different develop-
ment trajectories. These trajectories might for exam-
ple involve varying degrees of internal regional value 
creation based on the territorial capital of each region, 

47)	 OECD (2001)



NORDREGIO WORKING PAPER 2016:4 17

development of the dynamic components of territo-
rial capital (human capital, infrastructure, innovation 
climate, etc.) or the creation of a service economy. Ter-
ritorial capital and the resource base available in a re-
gion are not static. Some aspects may be more static 
than others, but many dimensions can be developed 
and shaped over time by policy and active strategies. 
Such development trajectories also ultimately relate to 
more fundamental drivers of development, such as mi-
gration, demography and globalisation.

In relation to this dynamic way of thinking about re-
gional development and the bioeconomy, we must not 
forget the aspects related to policy and global impacts. 
Both of these may act as either hindering or enabling 
conditions. Policies can be dynamic, even within a re-
gion, and play a crucial role in explaining different de-
velopment trajectories.

As described in Figure 2 (above), our understanding 
is that regional development trajectories are influenced 
by how innovation systems transform the region’s ter-
ritorial capital within the green economy. To this end, 
policy and strategy are seen as the means to change 
such systems – we may call them catalysts – by stimu-
lating actors to develop new products, systems think-
ing, projects, markets or visions. Policies and strategies 
should not be considered in isolation, but rather as part 
of regional systems.

Tödtling and Trippl (2005) suggest that different 
levels of government may play a significant role “in en-

couraging learning and innovation shifts from direct in-
tervention towards stimulation, intermediation, broker-
ing, promoting regional dialogue and building up social 
capital”, i.e. intervening on different dimensions of the 
regional innovation system and at different stages of its 
evolution. Governments should do the following:

n	Give priority to organisational and technological 
‘catch-up learning’ (new organisational practices, 
products and process technologies) and targeting SMEs 
and their innovation weaknesses.
n	Stimulate entrepreneurial attitudes and risk-taking48).
n	Strengthen potential clusters in the region.
n	Improve the region’s endowment of innovation sup-
port organisations.
n	Design knowledge transfer in a demand-led way.
n	Help firms to ‘import’ ideas and knowledge not 
available in the region.
n	Encourage transition to new fields and trajectories 
and stimulate product and process innovations for new 
markets.
n	Embed foreign direct investment, bringing comple-
mentary knowledge into old and new clusters.
n	Induce and support the transformation of the region’s 
network structure.

48)	 Also in Laestadius and Nuur (2010)

Figure 2 Regional develoment 
and the green economy
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2.4 Working definition of green 
growth
For the purpose of this report we find it useful to pro-
vide a working definition of green growth.

As a starting point, we refer to the OECD definition 
of the term, which focuses on innovation as an impor-
tant tool to foster sustained growth. In line with the 
Nordic Working Group on Green Growth – Innova-
tion and Entrepreneurship, we apply a broad definition 
of innovation and entrepreneurship: the introduction 
of any new or significantly improved product (good 
or service), process, organisational change or market-
ing solution49). We furthermore argue that in order to 
achieve green growth, the development of environ-
mental technology is crucial. 

We also argue that eco-innovation is an important 
pre-requisite for achieving green growth. Eco-innova-
tion as a concept is broader than technological inno-
vation. However, we argue that technological change 
is a significant enabling factor for eco-innovation and 

49)	 Edquist (1997)

green growth from an innovation systems perspective, 
as is evident both in the regional studies literature and 
in analyses and policy documents produced by the 
OECD and the EU. 

It follows that environmental technology, or clean-
tech, which has been identified by the Nordic Work-
ing Group on Green Growth – Innovation and Entre-
preneurship as one important area of green growth in 
the Nordic countries, is an important driver of green 
growth and the transition to a greener economy. An-
other important driver, which has also been identified 
by the working group, is the bioeconomy, focusing on 
developing an economy that is based on the sustainable 
utilisation of renewable resources to develop new pro-
cesses and products.

The development of environmental technology and 
the bioeconomy to promote green growth requires a 
cross-sectoral approach with a broad range of system-
level changes and innovations. This is also evident from 
the Nordic green strategies presented in the next chapter.
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3. Policy overview

Policy actions to promote green growth and the transi-
tion to a greener economy span a wide range of policy 
fields. In this chapter, we present existing Nordic na-
tional-level bioeconomy and cleantech strategies, their 
main focuses and their explicit (or implicit) mentions 
of challenges and government interventions related to 
green growth. Finally, we summarise findings from 
previous studies about obstacles and priorities for poli-
cy intervention related to the green economy in Nordic 
regions. These findings set the background for the de-
velopment of our survey of challenges and government 
interventions in Nordic regions.

3.1 Green growth strategies in  
the Nordic countries
The majority of the Nordic countries have bioeconomy-
related strategies and cleantech strategies. Some of the 
strategies are more oriented towards research and de-
velopment (R&D) and innovation (Norway and Swe-
den), whereas others focus more on policy-level issues 
(Denmark and Finland). Norway and Iceland are also 
currently drafting national bioeconomy strategies. Ac-
cording to Rönnlund et al. (2014), policy-level strate-
gies are more concerned with the supporting environ-
ment, including a wide variety of policy measures, 
while research strategies are more focused on identify-
ing potential areas for R&D and innovation. Existing 
green growth policy documents related to the bioec-
onomy and cleantech are listed in Tables 1 and 2.

Country	 Name of strategy	 Type of document	 Main focus
		  (policy-level strategy
		  research strategy)50) 	

Denmark	 Plan for Growth for Water, 	 Research strategies	 Business development,
	 Bio and Environmental 			   creation of jobs, identification of		
	 Solutions (2013), Growth			   potential groowth areas
	 Plan for Food (2013)
	
Finland	 Finnish Bioeconomy 	 Policy-level strategy	 A competitive operating 		
	 Strategy (2014)			   environment for the bioeconomy,
				    new business from the bioeconomy, 
				    a strong bioeconomy competence 	
				    base, accessibility and sustainability 	
				    of biomasses

Iceland	 Iceland 2020 – 	 Policy-level strategy	 How eco-innovation and its products
	 governmental policy 			   can become Iceland’s main growth	
	 statement for the economy			   sector, and how eco-innovation can
	 and community (2011)		   	 contribute to sustainable 		
	  			   development			   	
				  
	 National bioeconomy 	 Policy-level strategy	 Business development, eco-
	 strategy (will be presented			   innovation, public procurement
	 during 2016)			 

50)	 Categorisation based on Rönnlund et al. (2014), p. 24

Table 1 Overview of existing 
bioeconomy strategies
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Norway	 BIONÆR Research 	 Research strategy	 Innovation and entrepreneurship,
	 Programme on Sustainable 		  research 
	 Innovation in Food and 
	 Bio-based Industries (2012)			 

	 National bioeconomy 	 Policy-level strategy	 Priorities for a national effort to
	 strategy (will be presented 		  accelerate the Norwegian 
	 during 2016)51) 		  bioeconomy

Sweden	 Research and Innovation 	 Research strategy	 Research, business development, 
	 Strategy for a Bio-based 		  innovation
	 Economy (2012)			 

	 Strategic collaboration 	 Policy-level strategy	 Innovation to stimulate the circular
	 programme on a circular and 		  economy and the bio-based
	 bio-based economy (2016)		  economy

Country	 Name of strategy	 Type of document	 Main focus
		  (policy-level strategy
		  research strategy)52) 	

Denmark	 Environmental Technology 	 Research strategy	 Innovation, technology testing and 	
	 Development and			   development
	  Demonstration Programme
	  (MUDP) (2016)

Finland	 Government Strategy to 	 Policy-level strategy	 Business development, innovation
	 Promote Cleantech Business 
	 in Finland (2014)			    					   

Norway	 National Strategy for 	 Policy-level strategy	 Commercialisation and technology 	
	 Environmental Technology			   tes ting, research and competence 	
	 (2012)			   development, networks and 		
				    collaboration, environmental 		
				    regulations, procurement

Sweden	 Research Strategy for 	 Research strategy	 Research business development, 	
	 Environmental Technology			   innovation
	 (2008)
	
	 Environmental Technology 	 Policy-level strategy	 Knowledge development/ innovation,
	 Strategy (2012)			   export of Swedish technology		
				  

51)	The Norwegian Government’s bioeconomy strategy “Kjente ressurser– uante
muligheter” was published on November 29, 2016

52)	Categorisation based on Rönnlund et al. (2014), p. 24

Table 1 Above: (Continues from previous page) 

Table 2 Below: Overview of existing cleantech strategies
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3.1.1 Bioeconomy
Nordic bioeconomy strategies focus on both concrete 
policy measures and the potential areas for R&D and 
innovation.

The Danish National Bioeconomy Panel was estab-
lished in 2013 to to effectively promote the develop-
ment of a sustainable Danish bioeconomy53). The panel 
consists of leading firms and researchers, NGOs, key 
organisations and authorities, and its main task is to 
provide input for concrete action to promote the bio-
economy in Denmark54). In terms of available policy 
documents, the bioeconomy in Denmark is being pur-
sued through broader policy frameworks for growth, 
innovation and the environment55), e.g. the Plan for 
Growth for Water, Bio and Environmental Solutions56) 
and the Growth Plan for Food57), anchored with the 
Danish Ministry of Business and Growth. The Plan 
for Growth for Water, Bio and Environmental Solu-
tions aims to strengthen and develop the Danish and 
European markets for resource-efficient solutions and 
to support targeted initiatives in the form of research, 
demonstration, testing and international marketing. 
The plan seeks to strengthen the basis for Danish com-
panies and promote their involvement in this growing 
international market, and thus contribute positively 
to growth and new jobs58). The overall objective of the 
Growth Plan for Food is for Denmark to become an in-
ternational powerhouse for the food sector that can at-
tract companies, entrepreneurs, investors and research-
ers59). The plan has five main focal areas, of which one 
is “sustainable and resource-efficient food production”. 
This will be achieved by ensuring greater availability 
and better use of sustainable biomass through, among 
other things, the development of new business models 
that limit food waste and utilise excess resources.

Finland has adopted a national-level bioeconomy 
strategy (2014)60), with a strong focus on how Finland 
can become a forerunner for the sustainable bioecono-
my, and how to enable the bioeconomy to contribute to 
considerable economic output and the creation of new 
jobs. The main goals highlighted in the strategy are i) 
to create a favourable operating environment for the bi-
oeconomy, ii) to support the creation of new businesses 
in the bioeconomy, iii) to develop and maintain a com-

53)	Danish Ministry of Environment and Food (2016)

54)	Rönnlund et al. (2014)

55)	Winther (2016)

56)	Danish Ministry of Business and Growth (2013a)

57)	Danish Ministry of Business and Growth (2013b)

58)	Rönnlund et al. (2014)

59)	Danish Ministry of Business and Growth (2013b)

60)	Finnish Ministry of Employment and the Economy/Ministry of the Environ-
ment (2014)

petence base for the bioeconomy and iv) to ensure the 
ability to use renewable biomass. These goals are to be 
achieved through several measures highlighted in the 
strategy. For example, one measure is to increase equity 
financing and innovation inputs in the bioeconomy by 
ensuring the availability of risk financing as well as 
public finance providers. Another measure is to ensure 
the availability of funding for piloting and demonstra-
tion projects through adjusting operating models for 
finance providers. The Finnish Bioeconomy Strategy has 
many linkages and synergies with other national strat-
egies, e.g. on agriculture and forestry, energy and cli-
mate, natural resources and other policy areas61). Like 
Denmark, Finland has established a bioeconomy panel 
to support the implementation and further develop-
ment of the bioeconomy strategy. The panel is chaired 
jointly by the Ministry of Employment and the Econo-
my and the Ministry of the Environment.

In Iceland, the main policy document related to the 
bioeconomy is the Iceland 2020 Strategy. The strat-
egy specifically focuses on how eco-innovation and 
its products can become Iceland’s main growth sector, 
and how eco-innovation can significantly contribute 
to sustainable development. Green economic activ-
ity is mentioned more generally as a means to ensure 
sustainable development. Iceland also has a law on 
public procurement (84/2007) and an agreement on 
eco-friendly public procurement, which indicates that 
public procurement is regarded as an important means 
to stimulate green growth. The Ministry of Fisheries 
and Agriculture has established a working group to 
oversee the work of developing a national bioeconomy 
strategy. The Icelandic Food and Biotech Research and 
Development Institute (Matis) acts as the group’s sec-
retariat. The strategy is expected to be finalised during 
2016.

In Norway, policies to foster green growth have 
two main focus areas: i) to support entrepreneurs (the 
government’s entrepreneurial plan says that entrepre-
neurs should contribute to green growth or the “green 
shift”) and ii) to support “basic research” and “excel-
lent research” (as defined by Norway’s Productivity 
Commission)62). The BIONÆR Research Programme on 
Sustainable Innovation in Food and Bio-based Indus-
tries is the Norwegian research strategy to promote 
bioeconomy-related activities. The strategy specifically 
focuses on promoting research that increases the level, 
profitability and sustainability of production in the val-
ue chains for agriculture, forestry and nature-based in-

61)	Rönnlund et al. (2014)

62)	Isaksen (2016)
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dustries as well as seafood63). The programme does not, 
however, cover the entire Norwegian bioeconomy, and 
the Norwegian Research Council also has other fund-
ing instruments and programmes for other parts of 
the bioeconomy64). The national bioeconomy strategy 
for Norway is under development and will be present-
ed during 2016. The Ministry of Trade, Industry and 
Fisheries and the Ministry of Agriculture and Food are 
responsible for the drafting, in cooperation with the 
Prime Minister’s Office65). The strategy will identify 
overall priorities for a national effort to accelerate the 
Norwegian bioeconomy, and set out long-term objec-
tives and measures. The national bioeconomy strategy 
will not replace national white papers for the different 
sectors like seafood, forestry and agriculture; rather it 
is meant to add to and facilitate cross-sectoral coopera-
tion and innovation66).

In 2012, the Swedish Research and Innovation Strat-
egy for a Bio-based Economy was adopted67). The strat-
egy focuses on the efforts needed in R&D and innova-
tion to develop the skills necessary for the transition 
to a bio-based economy. The driving forces behind 
the strategy were the need to reduce the dependency 
on fossil-fuel-based raw materials and the need to re-
duce emissions of carbon dioxide and other GHGs68). 
The strategy defines four R&D needs: i) the replace-
ment of fossil-fuel-based raw materials with bio-based 
raw materials; ii) smarter products and smarter use of 
raw materials; iii) change in consumption habits and 
attitudes; and iv) the prioritisation and choice of pol-
icy measures. The strategy also emphasised that R&D 
must be complemented by innovation-fostering initia-
tives and measures that specifically address bioecono-
my challenges, and that the nature and extent of these 
challenges necessitate widespread collaboration among 
actors in different sectors. 

In 2016, the Swedish government launched a stra-
tegic collaboration programme on a circular and bio-
based economy69). The programme focuses on innova-
tions (including circular business models) that deliver 
solutions for using products and raw materials in a 
resource-efficient and smart way.

The Swedish government is also currently working 
on an agenda for bio-based industrial development. 
The Budget Bill for 2016 states that activities that pro-
mote a transition to a bio-based economy shall be pri-

63)	Rönnlund et al. (2014)

64)	Rönnlund et al. (2014)

65)	Winther (2016)

66)	Winther (2016)

67)	Formas (2012)

68)	Rönnlund et al. (2014)

69)	Swedish Ministry of Enterprise and Innovation (2016)

oritised, including the development of an agenda for 
sustainable bio-based industrial development.

3.1.2 Cleantech
Both Finland and Norway have adopted national clean-
tech strategies. The Norwegian National Strategy for 
Environmental Technology, which was adopted in 2011, 
focuses on how cleantech can contribute to both eco-
nomic development and environmental goals. The 
strategy is central to both industrial policy and envi-
ronmental policy. The government’s vision is for Nor-
way to develop into a key provider of environmental 
technology solutions, and the strategy stresses how this 
will be done by focusing on the following dimensions: 
commercialisation and technology testing; research 
and competence development; networks and collabo-
ration; environmental regulations; and procurement in 
public and private enterprises70).

The Finnish government’s cleantech strategy71) of 
2014 also has a strong focus on business development. 
The strategy’s main aim is to accelerate growth in 
Finnish cleantech businesses and to renew traditional 
industries through innovations in clean technology. 
The vision is that in 2020, Finland will be a global su-
perpower in the cleantech business. To achieve these 
goals, the Finnish government focuses on maintaining 
cooperation between different levels of government on 
priority actions and the development of the operating 
environment for cleantech businesses. 

In Denmark, there has been broad political back-
ing in the parliament for agreements to promote the 
development, demonstration and deployment of new, 
efficient environmental technology solutions. In 2016, 
the Environmental Technology and Demonstration Pro-
gramme (MUDP)72) was implemented. The programme 
is characterised by close focus on the current challeng-
es of environmental policy nationally, in the EU and 
globally, and by its connections with environmental, 
business and innovation policy. The aim of the MUDP 
is to promote the development and demonstration of 
sustainable technological solutions that ensure effi-
cient use of resources and manage natural and envi-
ronmental challenges in Denmark and globally. The 
programme’s objectives are pursued primarily through 
subsidies and the direct testing and demonstration of 
new environmental technologies, with a focus on com-
panies working in areas such as water, climate, soil, air, 
waste, chemicals, etc. The programme will also fund 

70)	Norwegian Ministry of Trade and Industry/Ministry of Climate and Environ-
ment (2011)

71)	Finnish Ministry of Employment and the Economy (2014)

72)	Ministry of Environment and Food of Denmark (2016)
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several large demonstration projects in selected areas.
Sweden has a stronger focus on the export potential 

of cleantech. In the 2011 Strategy for Environmental 
Technology, the Swedish government emphasises that 
this sector is crucial to economic growth and higher ex-
port levels, and states its aim to make it easier to exploit 
the potential of the Swedish environmental technology 
field. The strategy includes both short- and long-term 
initiatives – targeting everything from research and in-
novation to exports – to make Sweden a green-tech pi-
oneer. The strategy outlines 12 proposed assignments, 
initiatives and measures designed to boost the Swedish 
environmental technology sector. These include steps 
to intensify research and innovation, facilitate financ-
ing and business development, support and assist with 
market analyses/start-ups in export markets for small 
and medium-sized businesses, and improve coordina-
tion among government agencies and other actors of 
relevance to development in the environment sector73).

Sweden also has a Research Strategy for Environmen-
tal Technology from 200874). The purpose of the research 
strategy is to have an integrated approach to R&D on 
environmental technologies through the activities of 
the Swedish Research Council (Formas) and the Swed-
ish Innovation Agency (VINNOVA). The strategy in-
tends to promote the development of new knowledge 
and strengthen expertise in environmental technology, 
and to promote Swedish competitiveness in the global 
market for environmental technology.

3.2 Challenges and interventions 
addressed in the strategies
The following section opens a discussion on some of 
the challenges and interventions related to green 
growth that are commonly mentioned in the national-
level Nordic strategies.

3.2.1 Challenges
The main challenges to developing green growth are 
often related to economic barriers, and a general chal-
lenge for small and medium-sized enterprises (SMEs) 
especially is the lack of funding for companies who 
want to commercialise their operations. The lack of 
funding is linked to the fact that such investments have 
a long life-cycle and are capital intensive, and that 
emerging sectors are not familiar to investors or poten-
tial customers75).

Support related to new business development and 

73)	Government Offices of Sweden (2011)

74)	Formas/VINNOVA (2008)

75)	Nordic Innovation (2014)

growth is another identified challenge. Pilot projects, 
including technology verification and demonstration, 
often require large investments, and at the same time 
they are associated with high risk. Many companies 
that work with technologies and projects with large 
start-up and overall investment costs have limited ac-
cess to public funding76). All the Nordic green growth 
strategies have a strong focus on financial instruments 
to support green growth development. For example, 
public R&D has been used to stimulate companies to 
increase their innovation activities, as well as to en-
courage R&D organisations to focus research on e.g. 
the bioeconomy77).

Market access is also a key challenge in the Nordic 
countries because these countries’ home markets are 
relatively small78). Furthermore, the market for bio-
based products and services is partly still being created 
through regulations and other measures. The Norwe-
gian National Strategy for Environmental Technology 
highlights that the phases during which new technol-
ogy is being tested and launched in the market are a 
challenge for companies. As long-term future demand 
is uncertain and depends on binding international 
agreements, investments by companies will be subject 
to considerable uncertainty. In this situation, the pub-
lic sector can operate as a central ‘engine’, improving 
possibilities for commercialisation by securing finance 
and by creating demand through public procure-
ment79). However, in several of the Nordic countries, 
public procurement policy is not regarded by the busi-
ness community as sufficiently effective.

Lack of cross-sectoral industry networks is also re-
garded as a significant obstacle to green growth devel-
opment. Because many activities in the emerging green 
economy require cross-sectoral cooperation, new ways 
of thinking are called for in terms of cluster develop-
ment and industry networks. In Norway, few cross-
sectoral networks exist within some parts of the envi-
ronmental technology industry. This is to some extent 
explained by the fact that the field is new and immature, 
but it is also because companies are spread geographi-
cally and differ in size, degree of innovation, etc.80)

Other obstacles impeding the entry to market of 
new, innovative solutions are related to the need for 
streamlining the licensing process. The regulations 
linked to e.g. cleantech need to encourage companies 

76)	Norwegian Ministry of Trade and Industry/Ministry of Climate and Environ-
ment (2011)

77)	Nordic Innovation (2014)

78)	Nordic Innovation (2014)

79)	Finnish Ministry of Employment and the Economy (2014)

80)	Norwegian Ministry of Trade and Industry/Ministry of Climate and Environ-
ment (2011)



NORDREGIO WORKING PAPER 2016:4 24

to developadvanced solutions that are better for the en-
vironment and to encourage public and private sector 
customers to bring these solutions into wider use81).

Lack of access to the right competencies can also im-
pede the development of green growth industries. In the 
Finnish Bioeconomy Strategy, sustainable bioeconomy 
solutions are understood to require multidisciplinary 
competence and a combination of expertise. Further 
education, upskilling and re-training programmes are 
some of the measures identified to overcome this obstacle.

3.2.2 Interventions 
In the context of this report, “interventions” are under-
stood to comprise all the incentives and enablers that 
drive green growth. In the Nordic bioeconomy and 
cleantech strategies, we have identified two main types 
of interventions: namely, regulations and economic in-
struments. Regulations are designed to achieve the 
government’s objectives through the use of laws and 
other regulatory measures. Economic instruments are a 
range policy tools that encourage changes in behaviour 
through their impact on market signals. In addition, 
other key interventions that aid green growth fall un-
der the heading of the promotion of cooperation and the 
competence base.

Regulations
Companies rely on public authorities, through the im-
plementation of policies, to control demand and there-
by the environmental technology market. Legislation 
and regulations, including environmental taxes and 
quotas, are important for the sale of existing and the 
development of new environmental technologies. 
Without such regulation, there will, in many cases, be 
no demand for such technology. Studies confirm that 
strict environmental policy, seen from a company’s 
standpoint, is crucial for corporate investment in envi-
ronmental measures82). For example, the Norwegian 
National Strategy for Environmental Technology83) 
highlights EU regulations and economic instruments 
as a key incentive for Norwegian actors to develop and 
implement environmental technology. For example, 
the EU’s comprehensive 2020 Climate and Energy Pack-
age provides incentives for the faster development and 
use of climate-friendly energy technologies. Other rel-
evant EU rules include the Water Framework Direc-
tive, the chemicals legislation REACH, the Waste 
Framework Directive, and rules on state aid and public 

81)	Finnish Ministry of Employm ent and the Economy (2014)

82)	Norwegian Ministry of Trade and Industry/Ministry of Climate and Environ-
ment (2011)

83)	Norwegian Ministry of Trade and Industry/Ministry of Climate and Environ-
ment (2011)

procurement. If the business community is at the fore-
front of national and international environmental re-
quirements, it can give individual businesses a better 
strategic beginning and early access to new market op-
portunities. 

The markets for environmental technologies are 
often created through policy. Legislation, regulation, 
fees and economic incentives are important pre-requi-
sites for the sale of existing and development of new 
environmental solutions. Several of the Nordic green 
growth strategies identify government leadership as 
crucial for creating a market and demand for new en-
vironmental technology solutions. 

A long-term and predictable operating environment 
is also particularly important for companies that work 
with technologies and projects requiring large start-up 
and overall investment costs. Concrete measures to de-
liver this could include measures to stimulate demand 
and increases in public support for technology testing 
and demonstration. Increased coordination of public 
policy instruments for environmental technology is also 
regarded as a key enabler by the business community.

Economic instruments
The demand for green solutions is also influenced by 
the financial penalties for polluting, and such penalties 
are crucial for green technology to become viable in the 
long term. Without active policy, there is a risk that im-
portant technologies will not be developed. Green de-
velopment should therefore be viewed in connection 
with regulations, quotas and taxes that increase the 
cost of polluting.

Support for new business development is a key ena-
bler of green growth. The Nordic green growth strate-
gies all highlight the need for new business models and 
new businesses to arise to support green growth. This 
can be supported through access to seed funding and 
venture capital. For example, the Finnish Bioeconomy 
Strategy highlights an important measure: government 
solutions to ensure the availability of risk financing for 
bioeconomy growth companies, with the aim to in-
crease enterprise growth.

Strategic public research and R&D funding are also key 
enablers in all the Nordic countries. This applies to both 
pilot and demonstration projects and large-scale plants. 

Promotion of cooperation and the competence base
Cooperation between actors across different niches and 
sectors is valuable, especially to find new uses for ser-
vices/products in other sectors’ value chains. The spe-
cial importance of this enabler for green growth is due 
to the cross-cutting nature of the bioeconomy. Facili-
tated cooperation and networking could be helpful in 
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Table 3 Green growth challenges and policy interventions 
addressed in the Nordic green growth strategies

connecting companies from different industries. The 
development of bioeconomy cooperation platforms is 
an example of a measure to stimulate cross-sectoral ac-
tivities that can foster innovative solutions and im-
prove competitiveness84).

Finally, the competence base of green growth in-
dustries is a key enabler, and this requires multidisci-
plinary competencies and a combination of expertise. 
Several of the Nordic strategies focus on educational 
programmes, deepening research cooperation and the 
encouragement of participation in international re-
search programmes.

84)	Finnish Ministry of Employment and the Economy (2014)

3.2.3 Policy support 
How can policy actions help overcome green growth 
challenges and support government interventions pro-
moting green growth?

Tables 3 and 4 summarise the main challenges and 
enablers identified in the Nordic green growth strat-
egies, and highlight the forms of policy interventions 
that can help spur green growth in Nordic regions. It 
is evident that the major opportunities for policy inter-
ventions are on the demand side (e.g. public procure-
ment, standards and regulations) or broader policies to 
foster innovation (e.g. R&D support, access to finance, 
skills development, cluster support).

Green growth challenges Policy interventions

Market entry: pilot project stages, including technology 
verification and demonstration, often require large invest-
ments, while at the same time being associated with  
high risk

Demand-side support: the public sector can operate as 
a central ‘engine’, improving the possibilities for 
commercialisation through financing and regulatory and 
legal incentives

Lack of industry networks Support for cluster development

Ineffective public procurement policy Funding and investment support

Uncertain future demand/unstable operating 
environment

Regulations to encourage companies to develop 
advanced solutions that are better for the environment

Inadequate competence base for green growth 
industries

R&D support, development of educational programmes 
focusing on green growth, offering re-training  
programmes

Green growth enablers Policy interventions

Technology verification and demonstration R&D funding

Start-ups/new business development Seed funding and venture capital

Demand for environmental technologies Regulations, quotas and taxes that are designed to 
increase the cost of polluting 

A long-term, predictable operating environment Stimulate demand and increase public support for tech-
nology testing and demonstration; increase coordination 
across public policy instruments

Cooperation between actors across niches and sectors Support cluster development and cross-sectorial 
cooperation

A competence base for green growth industries Develop educational programmes, deepen research 
cooperation, encourage participation in international 
research programmes

Table 4 Green growth enablers and policy interventions 
addressed in the Nordic green growth strategies
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3.3 Previous findings about  
enablers of and challenges to 
green growth 
3.3.1 Findings from Nordic regions
From previous studies on the green economy and the 
bioeconomy in the Nordic countries85), we have col-
lected evidence showing how regional clusters, initia-
tives and industries have developed and how they have 
been influenced by regional and national structures, 
both positively and negatively. We have used these 
findings to inform the development of our study of 
challenges and interventions related to the develop-
ment of a greener economy in Nordic regions.

The main factors that contribute to the development 
of the green economy and the bioeconomy within 
Nordic regions
n	Facilitated cooperation and multi-stakeholder in-
volvement in the development and planning stages of 
bioeconomy activities
n	Strong political support from regional authorities
n	Access to funding for R&D and preparatory activi-
ties such as establishing bioenergy plants, training 
SMEs and project development
n	Cooperation locally, regionally, nationally and in-
ternationally between different actors in the field of the 
bioeconomy
n	Access to a highly skilled workforce
n	The strong R&D background of the region (also in 
other sectors)
n	Access to local resources, which implies lower trans-
port costs and thus increases the competitiveness of the 
industry
n	Strong industrial cluster organisations
n	Research at universities and collaboration with in-
dustry

The main challenges to the development of the green 
economy and the bioeconomy within Nordic regions
n	Economic barriers related to a significant difference 
in the costs of fossil-fuel-based feedstock and products 
versus biomass-based production chains and products 
n	SMEs and innovation potential are often overshad-
owed by big industries and traditional fields of the bio-
economy
n	Lack of risk finance and venture capital
n	Local education is falling behind compared with the 
demand for technology expertise in bioeconomy-related 
fields

85)	 Teräs et al. (2014); Johnsen (Ed.) et al. (2015); Lindberg et al. (2015)

n	Lack of marketing support
n	Lack of specialised support for the internationalisa-
tion of firms and products
n	An uncertain operating environment at the national 
and international levels due to unstable support instru-
ments, shifting policies and unclear regulatory systems 
n	A lack of R&D funding, and an excessively short 
time limit on funding
n	Changing political priorities
n	Insufficient entrepreneurial spirit

It is evident from the previous studies that enabling 
factors for the development of the green economy in-
clude, in most cases, a solid anchoring in existing re-
gional policies and development programmes, and in 
some cases also in national-level strategies. Further-
more, accumulated know-how and expertise in green 
growth activities pave the way for additional invest-
ments and initiatives. The availability of a qualified 
workforce is also one of the key enabling factors, espe-
cially in regions with universities and research centres. 
Some regions emphasise the role and importance of 
public–private partnerships and cluster structures (e.g. 
the Paper Province in Värmland) and promoting re-
gional cooperation.

Challenges in developing a regional green economy 
include the difficulty of attracting a qualified labour 
force, especially in smaller and rural regions. Another 
key obstacle mentioned frequently during the inter-
views is the inadequate economic profitability of green 
growth initiatives compared with (fossil-fuel-based) 
traditional solutions. A common challenge when pro-
moting the creation of new companies is the difficulty 
of attracting companies with bio-based expertise to set 
up activities at the regional level. For smaller regions, the 
lack of local markets and funding opportunities is seen 
as an obstacle. For example, national tax policies have a 
considerable effect on regional economic development.

3.3.2 Findings from European studies
Star-COLIBRI, a collaborative biorefinery initiative 
that linked European technology platforms and major 
research centres, delivered the first comprehensive list 
of obstacles and priorities for policy intervention in the 
bio-based economy86). The European Commission’s 
lead market initiative later published an initial report 
and delivered a number of priority recommendations 
that further explored demand-side innovation87). These 
initiatives subsequently fed into what became the Euro-
pean Bioeconomy Strategy88).

86)	 Star-COLIBRI (2011)

87)	 European Commission (2009b, 2011)

88)	 European Commission (2012)
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As these consultation studies are often developed 
independently, the results from different projects are 
often difficult to collate, compare and utilise in a com-
plementary way, particularly when it comes to compar-
ing results between regions and/or measuring changes 
over time. This causes significant difficulties when in-
terpreting information to inform policy. The areas of 
particular difficulty are as follows:

n	Whether identified barriers are ubiquitous or spe-
cific to certain sectors or regions
n	The source or level at which the identified barriers 
predominate (e.g. EU, national, municipal)
n	Taking into consideration economic factors 
n	Considering the relative merits of any prior inter-
ventions to address identified barriers that could be 
used as exemplars of good practice

Utilisation of a common design or framework for con-
structing such studies could provide a solution to these 
difficulties of interpretation and would make the re-

sults from separate studies more readily comparable 
and their differences measurable. A number of frame-
works are frequently used in strategic and market anal-
ysis to examine the effects of macro-environment ex-
ternalities or for use in “horizon scanning” exercises. 
Frameworks commonly used for this purpose include 
aggregation by factors of political, economic, social or 
technological (PEST) influence, and now frequently 
also include environmental (STEEP) and legal (PES-
TLE) factors. The development of the green economy, 
however, involves a deeply interconnected series of ac-
tors and value chains operating at international, na-
tional, regional, municipal and sectoral levels as well as 
on different spatial scales, all of which are developing 
in parallel with innovations in enabling technologies 
and fluctuations in energy and commodity prices89). 
These types of frameworks may be too simplistic to ad-
equately capture and analyse all relevant aspects of 
green growth. For this reason, a systems approach to 
analysis and interpretation may be more appropriate.

89)	 Biohorizons (2015)
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4. Methodology

4.1 The Biohorizons project –  
a European perspective
The Biohorizons project (2015) experimented with uti-
lising the underlying concepts of system functions as a 
framework for developing a multi-regional stakeholder 
consultation study based on the identification of fail-
ures and successes in innovation systems. The project 
did not attempt to perform or recreate a full innovation 
systems analysis but instead used innovation systems 
theory as a conceptual framework to provide a cross-
sectional overview of key barriers and perceived solu-
tions based on stakeholder responses, which could be 
used subsequently to allow further in-depth innova-
tion systems analysis. These concepts were integrated 
into a framework from which a methodology for an 
online survey, diagnostic interview and desk-based 
study was developed. This was then used to consult bi-
oeconomy stakeholders across Europe to identify op-
portunities for and barriers to green growth. 

Figure 3 Perceived barriers to the development of the 
bio-based economy, by stakeholder group and region 90)

90)	 Hodgson et al. (2016)

This study and our regional survey have built on the 
framework used in the Biohorizons project and made 
use of the domains and content of these domains, in 
light of the list of enablers and barriers from our previ-
ous Nordic cases.

The survey in the Biohorizons project focused on 
identifying areas of consensus and disagreement be-
tween industrial, research and policy communities in 
multiple regions. The survey was provided in six Eu-
ropean languages and received around 500 credible 
responses in total91). Innovation system functions were 
used to structure the survey and identify barriers or 
system failures based on where the greatest amount of 
policy intervention was required. The results yielded 
region and stakeholder group profiles that highlighted 
areas of consensus or disagreement between responses, 
and particular failures in the innovation system that 
may require policy intervention; an example is given 
in Figure 3.

91)	 Biohorizons (2015)
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Figure 4 Interventions ranked by UK bio-based 
economy stakeholders (Biohorizons, 2015)

Assessing the responses from the two countries, it can 
be clearly seen that there are differences between these 
countries and between stakeholder groups within each 
country regarding the system functions perceived as 
requiring the greatest intervention (Figure 3). Respons-
es from Germany showed a much greater degree of 
consensus between the stakeholder groups. Overall, 
establishing legitimacy (i.e. combatting resistance to 
change) was viewed as the key barrier in both coun-
tries. In the UK, however, it was clear that there were 
greater disparities in perception regarding the main 
barriers, particularly between business and other 
stakeholder groups, with the business community 
viewing mobilisation of resources as the greatest barrier. 
The interventions most urgently required to address per-

ceived barriers were included in the survey in a format 
referred to as “Best-Worst” scaling or “MaxDiff”, which 
provides a more statistically robust framework for mul-
tiple choice question sets. In this format, respondents 
rank all presented interventions as better or worse than 
each other. For example, results from the UK study are 
presented in Figure 4. 

Barriers and interventions deemed most criti-
cal could then be compared and contrasted between 
stakeholder groups and regions, and further examined 
through diagnostic interviews and a desk-based policy 
review to identify justifiable reasons for areas of failure 
or best practices in overcoming specific barriers and 
supporting innovation and green growth.
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4.2 Conceptual survey design 
The methodology of our Nordic study was partly in-
spired by the Biohorizons project; however, the design 
of our study differs somewhat from the Biohorizons 
study design. First, our survey is intended to be applied 
to multiple regions, but the initial target stakeholder 
groups include public sector actors only. Second, the 
scope of the survey encompasses the broader remit of 
“green growth” and those public sector officials who 
have responsibilities relating to one or more of the fol-
lowing sectors, as summarised in Figure 5 below. 

Third, innovation system functions were adapted 
to better match the division of policy frameworks and 
government departments being approached, and also 
for ease of understanding, as they would be present-
ed to respondents to improve clarity regarding where 
challenges were encountered and to provide the con-
text for suggested interventions. One major adapta-
tion to functions used in innovation systems studies 
was made regarding “establishing legitimacy or coun-
teracting the resistance to change”92). This function is 
embedded within the concept of green growth itself 
and its emphasis is apparent in responses to other sys-
tem functions. In addition, the “resource mobilisation” 
function encompasses material, financial and human 

92)	 Hodgson et al. (2016)

resources, making it far more complex than the other 
functions. Therefore, in our study, the function was 
split into “education and skills” and “finance/funding” 
to be more in line with the delineations of policy fields. 
The aspiration was to facilitate comparison between 
different regions more easily.

4.2.1 Perceptions of barriers and interventions 
A series of proposed interventions was developed based 
on the results of previous stakeholder engagement 
studies. For balance, four interventions were presented 
under each topic/function, and respondents were re-
quested to rank them by relative importance. For each 
function, respondents were also given the opportunity 
to suggest additional interventions that were not in-
cluded among the four presented, but which the re-
spondent believed would better address the identified 
challenges. Where significant challenges were identi-
fied, further inquiry could be made as to whether offi-
cial action had already been undertaken to address 
them, and if so, whether that action was perceived to 
have had any measure of success. Figure 6 (next page) 
illustrates the structure used to aggregate sources of 
challenges and targets for intervention, and presents 
further description of the categories and interventions 
presented in the survey.

Figure 5 Sectors included in the survey
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Figure 6 Structure used to aggregate challenges  
and interventions in the Nordic study

Example: Entrepreneurship
Despite promising signs regarding the development  
of the bioeconomy in the Westfjords region of Iceland, 
there are large obstacles. First and foremost, there is  
a significant lack of capable, educated entreprenaurs  
in the region (Lindberg et al., 2015).

Example: Strengthening the innovation  
milieu in the region
Over the past years, the bioeconomy has been high 
on the political agenda in the Värmland region. 
Developing the bioeconomy also contributes to the 
realisation of the overall strategic priorities of Värmland, 
such as enhancing innovation and strengthening cluster 
organisations. Cluster policies have become an inte-
grated part of the regional development strategies of 
Värmland, as have policies to promote the bioeconomy 
(Lindberg et al., 2015).

We also provided examples of how these different types 
of challenges and interventions were presented in the 
regional cases that we studied previously (shown in the 
blue boxes below).

Entrepreneurial activity is the fundamental driver 
of innovation. From a policy stakeholder perspective, it 
can be measured in terms of the number of established 
companies, the rate of new company registrations as 
green businesses and which sectors are seeing the high-
est levels of growth. These figures provide a means of 
comparison on a spatial and sectoral level, and also 
allow assessment of the effects of any active, ongoing 
policy initiative within sectors or regions.

n	Raise awareness of opportunities – What level of 
awareness is there regarding the potential opportunities 
offered by green growth markets and support that may 
be available?
n	Provide mentorship schemes – Are mentorship 
schemes available and is mentorship required to support 
entrepreneurs developing new products and niche markets?
n	Improve start-up support – What level of support is 
available and is it required?
n	Improve diversification support – Aside from a focus 
on new businesses, is there any additional support en-
couraging the diversification of existing businesses into 
green products or processes?

Research and development refer to the level of R&D 
within specific sectors and regions that directly con-
tributes to green growth, and how effectively it is trans-
lated from academic centres into industrial applica-
tions.

n	Identify applied research gaps – Is there a need to 
identify and raise awareness of key research gaps that 
are not being addressed but which present persistent 
barriers to innovation and entrepreneurship?
n	Better facilitate the commercialisation of research – 
Intellectual property (IP) exists, but is there a need for 
mechanisms to better support its translation and li-
censing and/or for matchmaking to support the devel-
opment of commercial partnerships?
n	Improve capacity for demonstration and prototyping 
– Is support available to bridge the gap between a con-
cept and the demonstration/prototyping needed to se-
cure further investment?
n	Improve business access to R&D – To what extent are 
industrial actors engaging with existing research facili-
ties, and is support required?
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Example: Stakeholder communication  
and mobilisation
The success of bioeconomic development in the 
Region of Zealand in Denmark can be attributed to 
intensive cooperation among different actors in the 
region. Several policy instruments were developed 
and used in Zealand to support such collaboration. 
Examples include the Regional Sparring Group on 
the Bioeconomy, which comprises all key actors in 
the field of biomass/the bioeconomy, and regional 
business advisory activities. The function of the 
sparring group is to contribute to the development 
of new bioeconomy projects and imagining possible 
regional bioeconomy futures (Lindberg et al., 2015).

Stakeholder communication refers to the effectiveness 
of communication between and within stakeholder 
groups. This could be improved through mechanisms 
such as knowledge transfer networks, trade associa-
tions, research hubs or business clusters. This also re-
lates to the degree of consensus or disagreement re-
garding the identification of key issues and challenges 
and the interventions most needed to address them.

n	Research and business – How effective is communi-
cation between stakeholder groups regarding research 
gaps, translation and commercialisation opportunities 
for existing IP?
n	Research and governance – How effective is the com-
munication between research and policy communities 
regarding opportunities and threats, and how well does 
public research funding reflect research priorities?
n	Business and governance – How effective is the com-
munication between industry and policy makers re-
garding political/legislative barriers that are hamper-
ing green growth?
n	Between businesses (supply chain) – How effective is 
communication between industrial actors within the 
supply chain regarding opportunities presented by 
green growth, and is there a need to support better 
communication, for example by encouraging business 
clusters?

n	Provide better incentives for green enterprises – Do 
such incentives exist, and does more need to be done to 
incentivise growth in related sectors (i.e. in addition to 
simply raising awareness of opportunities)?
n	Lift restrictive legislation – Does existing legislation 
present barriers to growth, and are these barriers re-
gion and/or sector specific?
n	Resolve conflicts in existing legislation – Do contra-
dictions and conflicts exist between current pieces of 
legislation that are causing confusion in interpretation 
and hence presenting a barrier to green growth, and 
are these barriers region and/or sector specific?
n	Ensure continuity of policy – Has there been incon-
sistency or a great degree of change in policy and legis-
lation that has been viewed as a barrier to green growth?

Policy and legislation refer to how existing policies 
and legislation are regarded by stakeholders operating 
in different regions and sectors. In some cases, specific 
interventions may be needed to address potential prob-
lems; in other cases, it may be desirable simply to follow 
best-practice examples already set by particularly effec-
tive strategies employed within specific regions/sectors.

Example: The need for long-term stability  
of policies and legislation
Biogas production is a current priority of the govern-
ment in Denmark, with the result that a larger share of 
public funding goes into biogas plants at the regional 
level compared with other energy initiatives. This 
creates more favourable market conditions and lower 
economic barriers for biogas production. Setting up a 
biogas plant is, however, a time-consuming process, 
and this is seen as an important obstacle. The deci-
sion-making process can take up to 5–7 years due to 
the legal complexity and strict regulatory measures, 
such as the need for environmental impact assess-
ments and permits. It is important that the playing field 
is perceived to be stable for the entire life-cycle of the 
financial investment (Lindberg et al., 2015).

Education and skills relate to factors concerning hu-
man resources and the levels of required skills and ca-
pabilities to maintain green growth within the regions 
of interest.

n	Address skills gaps in the workforce – Do skills gaps 
exist, do they relate to particular regions or sectors and 
is there a need for public sector intervention to address 
these gaps?
n	Improve public understanding and acceptance – Do 
the public/consumers have sufficient awareness and 
understanding of what green growth means and the 
benefits that may be achieved by supporting it?
n	Better provision of vocational training – Is skills 
training provided at the appropriate levels to fill gaps in 
the workforce, and is there a need to provide additional 
support for vocational training programmes?
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Example: Education and skills –  
in the longer run
Central Finland has successfully integrated the 
bioeconomy into its regional educational strategies, 
and local universities are educating experts for the 
needs of the region’s bioeconomy. However, in terms 
of bioeconomy-related higher technology, Central 
Finland is still dependent on external expertise and 
workforce migration (Lindberg et al., 2015).

Market development and penetration relate to chal-
lenges that are encountered as a result of market forces. 
These questions explore whether markets for green 
products and services are undeveloped or at present 
only niche markets, or whether these markets do exist 
but penetration into them is more of an obstacle.

n	Implement strategies for green public procurement – 
Would the establishment of green public procurement 
criteria support the development of and demand for 
green products and services, and help to develop new 
markets and penetrate existing ones?
n	Institute green product standards and regulations – 
Is there a need for improved standards and regulations 
such as certification schemes and labelling to improve 
the competitiveness of green products and open oppor-
tunities for the creation of niche markets?
n	Identify and develop new products – Is there a de-
mand for new products and is there a need for inter-
vention to support their development and promotion?
n	Identify new channels and customers – Is market 
penetration more of an issue than market develop-
ment? Do markets exist already, and if so, are there 
barriers to the identification of new channels for trade 
and marketing to expand the customer base? Is this 
frequently cited by industrial contacts, and is there a 
need for public sector intervention?

n	Improve access to the migrant labour market – Is 
there a need to attract expertise and skills from outside 
the region to build the workforce and maintain growth 
in green sectors?

Finance and funding relate to the availability and ac-
cessibility of finance to support the development of 
green growth, and the perceived effectiveness of cur-
rent structures and initiatives. 

n	Facilitate greater capital investment – Is capital in-
vestment a particular problem, and if so, in which sec-
tors and regions?
n	Improve access to finance for start-ups and SMEs – Is 
finance for business start-up and scale-up readily avail-
able or does this present a problem, and if so, in which 
regions and sectors?
n	Increase funding for R&D – Is there a need to better 
support R&D, for example through collaborative part-
nership funding targeting key regions and sectors?
n	Provision of additional subsidies – Are specific sec-
tors unable to compete without subsidisation, and if so, 
which sectors?

Example: Economic barriers
The higher costs and greater complexity of value and 
production chains for bio-based products compared 
with fossil-fuel-based feedstock today represent 
an overall economic barrier and challenge to the 
development of the bioeconomy, limiting the market 
uptake of bio-based products. The opportunities lie in 
combining different benefits in order to convince com-
panies that bioeconomy investments are profitable 
despite their higher costs. Feasibility studies provide 
important support for advancing the bioeconomy and 
helping to put such thinking into practice (Lindberg et 
al., 2015).

Identification of challenges and responses to interven-
tion ranking may subsequently be used to compare and 
contrast responses from stakeholders. This can be done 
through surveys and responses from diagnostic inter-
views with experts active in the field.  Combined with 
desk based research, this methodology can help iden-
tify trends and make recommendations for Nordic re-
gions based on the degree of consensus or disparity 
between perceptions between regions and sectors, and 
the policy framework in place to stimulate green growth.

Example: Market development
According to interviewees, the main obstacles to the 
growth of the biotech industry in the capital city region 
of Iceland are a lack of specialised marketing support, 
a lack of support regarding the registration of products 
in foreign markets and an unclear regulatory system 
(Lindberg et al., 2015).
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5. Nordic survey of challenges 	
	 and interventions

deepening research cooperation and cross-sectoral co-
operation).

Based on the survey results, Tables 5 summarises the 
top challenges and interventions for green growth ac-
tivities in the surveyed Nordic regions, with the most 
persistent challenges and most important interventions 
presented at the top of the list, and the least common 
challenges and least crucial interventions presented at 
the bottom (the challenges and interventions are fur-
ther discussed in Sections 5.2 and 5.3)

The map (next page) presents an overview of the top 
two green growth focus areas for each Nordic region 
that responded to the survey. As the map shows, Nor-
dic regions have a wide scope of activities in the green 
economy and bioeconomy.

Table 5 Top challenges and interventions to green 
growth activities in the surveyed Nordic regions

5.1 What are the Nordic regions 
working on?
In this chapter, we present the main results of our Nor-
dic survey in 2015–2016 on challenges and interven-
tions related to the development of a greener economy 
in Nordic regions.

The national policy review presented in Chapter 3 
demonstrates that common national-level interven-
tions in the Nordic countries for fostering green growth 
development focus on regulation (i.e. legislation and 
regulations, including environmental taxes and quo-
tas), economic instruments (i.e. regulations, quotas 
and taxes that increase the cost of polluting, and access 
to seed funding and venture capital) and access to a 
competence base (a focus on educational programmes, 

n	Policy and legislation

n	Finance and funding  

n	Stakeholder communication

n	Market development

n	Education and skills

n	Entrepreneurial activity  

n	Research and development

n	Add green entrepreneurship and innovation to 
the school curriculum in high schools

n	Raise awareness of green business models and 
opportunities

n	 Improve access to finance for micro enterprises 
and SMEs

n	 Improve the capacity for demonstration and 
prototyping

n	 Improve communication between the research 
and business sectors

n	Provide better incentives for green solutions, 
products and enterprises

n	 Introduce green product and service standards 
and regulations

Most  persistent and frequently  
encountered challenges

Interventions
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Map 1 Green growth focus areas in the surveyed 
Nordic regions93)

93)	Julien Grunfelder, Nordregio (2015)
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Chart 1 Green growth focus areas in the 
surveyed Nordic regions: rating distribution

Chart 1 below illustrates the green growth topics re-
spondents rated as most relevant (green bars) and least 
relevant (blue bars) in their respective regions. The top 
five responses (above the 50% mark) indicated by the 
survey respondents were as follows:

1.	 Renewable energy and solutions
2.	 Waste handling and recycling: industrial symbiosis 	
	 between companies
3.	 Promotion/support for green or circular business 	
	 models for entrepreneurs and existing companies
4.	 Sustainable transport solutions
5.	 Primary production (e.g. the bioeconomy: agricul-	
	 ture, forestry, fisheries etc.)

According to the survey results, renewable energy solu-
tions were the top priority in the Nordic context, which 

is consistent with the 2020 renewable energy targets 
presented in the Renewable Energy Directive94) and re-
flects the common ambition to create an efficient ener-
gy system with low GHG emissions. The concept of the 
circular economy is also high on the political agenda in 
Nordic regions, indicating a growing trend towards 
circular business models. By contrast, eco-tourism, 
cleantech and biorefineries are rated below the 50% 
mark. This can be partly attributed to the small num-
ber of respondents in the sample, which may slightly 
distort the overall distribution of green topics across 
Nordic regions. The respondents also highlighted the 
importance of public procurement in stimulating local 
economic development linked to the green economy as 
well as activating different stakeholders within the cir-
cular economy.

94)	  European Commission (2009a)
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5.2 What are the most commonly 
encountered challenges?
A majority (61%) of respondents reported the existence 
of barriers to green growth in Nordic regions, com-
pared with 36% of respondents reporting no barriers. 
Assessing the responses from the surveyed regions it 
can be clearly seen that “policy and legislation”, “finance 
and funding” and “stakeholder communication” are the 
most persistent and frequently encountered barriers. 
The “policy and legislation” challenge is primarily re-
lated to the inadequate coordination of green growth 
initiatives on both national and regional/local levels, as 
well as conflicting legislation between EU and nation-
al/regional levels. Nordic regions are generally too 
small to independently affect the EU and international 
policy development and outcomes. The establishment 
of common frameworks and public procurement will 
better enable all five countries to promote green solu-
tions in the entire Nordic region. Likewise, the “finance 
and funding” challenge is partly attributable to the lack 
of coherent national strategies for green growth, which 
in turn hinders the long-term private investment nec-
essary for generating broad social and economic bene-
fits as well as facilitating the internationalisation of 
green businesses. In this context, the challenge related 
to “stakeholder communication” also sometimes ap-
pears as a missing link in the development of green 
growth programmes and strategies. Involvement of di-
verse stakeholders and their partnerships, networking 
and experience-sharing across all levels, as well as the 
establishment of an inclusive dialogue between the 
public and private sectors, are all required for identify-
ing and developing appropriate green economy policies.

From the respondents’ perspective, “entrepreneurial 
activity” and “research and development” were not per-

ceived as a persistent or frequently encountered chal-
lenge to green growth activities. One possible reason 
for this is that the level of entrepreneurship is rather 
high in Nordic regions. Denmark, for instance, has a 
large network of public and private entrepreneur sup-
porters, accelerators and incubators that provide sup-
port at every stage of the start-up process. Therefore, 
the main challenges remaining are not in launching 
start-ups but rather in growing existing enterprises, 
and this challenge is not generally linked to green 
growth issues but rather to the overall business devel-
opment climate95).

A further general barrier – “the lack of willingness to 
work across sectors and institutions” – was added by the 
survey respondents. However, this might be the result 
of a lack of appreciation of the value of cross-sectoral 
cooperation rather than a lack of will. The survey re-
spondents also indicated that public procurement rules 
frequently hinder the growth of local green capacity. 
Furthermore, given the relative newness of the con-
cept of “green growth”, there is a clear need to integrate 
network activities (e.g. green growth clusters, business 
associations, etc.) into regional policy frameworks in 
order to streamline the implementation process96).

5.3 Incentives and enablers for 
overcoming existing challenges
Interventions required to lift existing barriers were in-
cluded in the survey in a format referred to as “drag 
and drop” ranking, which provides multiple choice op-
tions, starting from the top choice down. Respondents’ 
ranking of the most important interventions needed to 
address existing challenges in Nordic regions is present-
ed below in a series of bar charts (Charts 2 through 8).

95)	 Interview with a national expert, 20.9.2016

96)	 Interview with a national expert, 19.10.2016

Chart 2 Interventions to address barriers 
related to education and skills
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Chart 3 Interventions to address challenges hindering 
entrepreneurial activity

Chart 4 Interventions to address challenges 
related to finance and funding

Green growth and sustainable development depend on 
several interlinked factors. An important factor (yet to 
be realised) is better integration of green growth into 
national curricula (Chart 2). Moreover, a cross-sectoral 
and systemic approach to the green economy requires 
an improvement to the supply of vocational specialists, 
trained in subject areas that have been identified by the 
value chain stakeholders. Further improvement of the 
balance between the demand and supply of vocational 
skills, as well as adjusting the whole education system 
in terms of better use of existing competences (e.g. en-
gineers, life scientists, etc.), will be designed with ex-
plicit links to the desired paradigm shifts and new de-
velopment towards a green growth model97).

Given that many innovative and green business 
models focus on solutions that cover a wider range of 
the value chain than do traditional business models, 
a focus on developing and strengthening cooperation 
along the value chain as well as a focus on ensuring 
the presence of public partners (as consumers of green 
goods and services) were considered important policy 
interventions for overcoming the barriers to entrepre-

97)	 Interview with a national expert, 23.9.2016

neurial activity. This is also in line with the systemic fo-
cus on innovation (see Chapter 2) that emphasises the 
importance of cross-sectoral cooperation through re-
gional innovation networks, local clusters and research 
institutions.

By contrast, entrepreneurial mentoring (Chart 3) is 
not rated by the respondents as an equally important 
intervention. This can be partly attributed to unaware-
ness by business of certain needs, calling for a more 
proactive role for public actors in facilitating and cat-
alysing discussions on how to foster support systems 
for entrepreneurial development98). Furthermore, the 
digitisation of business processes and the development 
of online platforms for green entrepreneurship might 
encourage further dialogue and knowledge exchange 
among various groups of local actors99).

SMEs’ strong ties to local communities place them in 
a good position to promote and disseminate knowledge 
and innovative practices in the field of green growth. 
Given their limited resources, however, it is essential 
to establish a strong link between the financing com-
munity and SMEs needed for exploring new (green) 

98)	 Interview with a national expert, 20.9.2016

99)	 Interview with a national expert, 19.10.2016
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business models, setting up demonstration projects 
and the like. Providing support for the internationali-
sation of businesses was also indicated as an important 
policy intervention (Chart 4). Provision of additional 
subsidies is not seen as a crucial intervention, probably 
because subsidies usually also impose substantial ad-
ditional administrative burdens on entrepreneurs. A 
more urgent issue for SMEs (particularly those located 
in peripheral regions) is to ensure that they have suffi-
cient risk capital to enable an expansion of production 
and make a larger social and economic impact100).

There is evidence of a consensus among the re-
spondents that in order to fully realise the potential of 
green business models, technological solutions should 
be more flexible (small-scale), providing an opportu-
nity for improving and expanding local economies101) 
(Chart 5). Examining existing applied research gaps 
to set priorities for future research was not considered 
a top priority intervention, probably because the link 
between research and industrial applications is not yet 
strong enough.

100) Interview with a national expert, 20.9.2016	

101) Interview with a national expert, 20.9.2016	

A green economy demands the collaboration of 
multiple stakeholders across businesses, government 
and the research sector. Building an effective dialogue 
between the research sector and government was not 
one of the top three interventions indicated by re-
spondents (Chart 6). This can be partly attributed to 
a general communication mismatch between the re-
search community and the political system, caused 
by a lack of constructive and continuous feedback on 
research outcomes and their integration into political 
dialogue. Furthermore, research communities usu-
ally are insufficiently active in making themselves 
politically relevant102). To further strengthen the links 
between diverse groups of actors needed to drive the 
green economy agenda forward as well as strengthen 
network cohesion (e.g. through coordinating supply–
demand relations between government, companies 
and research/R&D units), the role of intermediary or-
ganisations should be clearly acknowledged in national 
and regional policymaking103).

102) Interview with a national expert, 20.9.2016

103) Interview with a national expert, 19.10.2016

Chart 5 Interventions to address challenges 
related to green-tech and cleantech R&D

Chart 6 Interventions to address challenges related to 
stakeholder communication
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Despite the rather strong political commitment of Nor-
dic regions to green growth, there is still a need for a 
more proactive public response to further enhance im-
plementation efforts towards green growth (Chart 7). 
As policy sets the scene for the green economy, many 
existing initiatives should be fine-tuned to balance the 
policy goals related to green growth with new behav-
iours by firms, i.e. the introduction of new processes 
and technologies. Furthermore, these new develop-
ments call for a more coherent and comprehensive reg-
ulatory framework to ‘level the playing field’ so that 
non-green solutions enjoy reduced support compared 
with today’s levels104).

As the survey results reveal, there is still a need to 
realise higher levels of market research when commer-
cialising new ideas (Chart 8). On one hand, this can 
be explained by a lack of consensus about the mean-
ing of the “green market”; on the other hand, however, 
it reflects the Nordic concept of “entrepreneurship”, 
which places more emphasis on being innovative than 

104) Interview with a national expert, 23.9.2016

on using market research to drive innovations105). The 
search process should start with end-user needs and 
work backwards to determine the required inputs and 
optimal product designs, in order to further advance 
green development.

Comparing the survey results with the outcomes of 
the Biohorizons project reveals certain similarities. In 
all cases, the survey respondents indicated that mobi-
lising resources through better access to finance and 
funding, especially for micro enterprises and SMEs, 
was one of the most frequently perceived barriers to 
green growth and sustainable development106). Estab-
lishing legitimacy (counteracting resistance to change) 
was also indicated in the Biohorizons project as an im-
portant barrier. This can be addressed through build-
ing investor confidence (through the promotion and 
demonstration of new technologies) and ensuring con-
tinuity of policy. This echoes the findings of the cur-
rent study into Nordic regions, where the investigated 
challenges related to policy and legislation can be ad-

105) Interview with a national expert, 23.9.2016

106) Interview with a national expert, 19.10.2016

Chart 7 Interventions to address challenges 
related to policy and legislation

Chart 8 Interventions to address challenges 
related to market penetration



NORDREGIO WORKING PAPER 2016:4 41

dressed through resolving conflicts between existing 
pieces of legislation and increased transparency and 
consistency of policy, as well as providing better incen-
tives for green solutions, products and enterprises. The 
respondents from Nordic regions also indicated that 
ineffective stakeholder communication is one of the 

most frequently encountered challenges. One of the 
identified keys to overcoming this barrier was to max-
imise the involvement of different groups of stakehold-
ers, as well as to improve the effectiveness of commu-
nication between businesses, the research sector and 
government.
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The objective of this third in-depth study was to pro-
vide an analysis of the state of play, practices and needs 
of Nordic regions in promoting innovation and entre-
preneurship for a greener economy. The study was 
based on a survey and interviews, focusing on the main 
challenges that impede green growth in Nordic re-
gions, and identifying potential ways of overcoming 
these obstacles and driving the green growth agenda 
forward. 

In the following we will present the conclusions 
from the empirical data as well as policy responses re-
lated to the identified challenges.

6.1 What are Nordic regions  
currently doing in the field  
of green growth?
The survey results show that Nordic regions have a 
wide scope for “green economy” and “bioeconomy” ac-
tivities. The green growth topics that respondents rated 
to be most relevant/significant were as follows:

1.	 Renewable energy and solutions
2.	 Waste handling and recycling: industrial symbiosis 
 	 between companies
3.	 Promotion/support for green or circular business 
 	 models, for entrepreneurs and existing companies
4.	 Sustainable transport solutions
5.	 Primary production (e.g. the bioeconomy: agriculture,
	 forestry, fisheries etc.)

According to the survey, the three highest-ranked bar-
riers to green growth and Nordic green transition are 
“policy and legislation”, “finance and funding” and 
“stakeholder communication”.

At the national level, the majority of the Nordic 
countries have green growth strategies on the bioecon-
omy and/or cleantech that focus on R&D and innova-
tion as well as regulation issues. 

Both Denmark and Finland have a strong focus on 
innovation and entrepreneurship related to the bioec-
onomy. Denmark has established a national bioecon-
omy panel/council, and the bioeconomy in Denmark 
is being pursued through broader policy frameworks 

6.	Conclusions and 
	 policy recommendations

for growth, innovation and environment. The Finnish 
Bioeconomy Strategy from 2014 focuses on creating a 
favourable operating environment for the bioeconomy, 
to support the creation of new bioeconomy businesses, 
to develop and maintain bioeconomy skills and to en-
sure the ability to use renewable resources sustainably. 
Sweden and Norway have a stronger focus on research; 
the BIONÆR Research Programme on Sustainable In-
novation in Food and Bio-based Industries is the Nor-
wegian research strategy to promote bioeconomy-relat-
ed activities by promoting research that increases the 
level, profitability and sustainability of production in 
the value chains for agriculture, forestry and nature-
based industries, as well as seafood. The 2012 Swedish 
Research and Innovation Strategy for a Bio-based Econ-
omy focuses on the efforts needed in R&D and innova-
tion to develop the skills necessary for the transition to 
a bio-based economy. 

In the field of cleantech, national-level strategies 
have three core focus areas: economic development, the 
environment and innovation. 

Finland and Norway have adopted national clean-
tech strategies. Both strategies have a strong focus on 
how cleantech can contribute to economic develop-
ment. Sweden also has a strong focus on the economic 
potential of cleantech, and its cleantech strategy specif-
ically focuses on how to promote the export potential 
of Swedish cleantech. A range of short- and long-term 
initiatives, targeting everything from research and in-
novation to exports, are intended to make Sweden a 
green-tech pioneer.

The Norwegian National Strategy for Environmental 
Technology also has a strong focus on environmental 
goals. The strategy is central for both industrial and 
environmental policy. Similarly, through the MUDP, 
Denmark focuses on creating a connection between 
environmental, business and innovation policy. The 
aim is to promote the development and demonstration 
of sustainable technological solutions that ensure the 
efficient use of resources and manage natural and envi-
ronmental challenges in Denmark and globally.

From a regional perspective, the survey results show 
that Nordic regions perform a variety of green growth 
activities ranging from renewable energy solutions, in-
dustrial symbiosis and waste handling to supporting 
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the development of biorefineries, primary production 
sectors and green circular business models for entre-
preneurs and existing companies. Renewable energy 
solutions came up as the one priority in the Nordic 
context reflecting the common ambition to transform 
Nordic energy systems towards renewables.

6.2 What are the major challenges 
and government interventions for 
developing a greener economy in 
Nordic regions?
Based on the survey, interviews with key national ex-
perts and the national policy review we have identified 
several challenges and interventions for green growth 
in Nordic regions. We summarise the identified chal-
lenges and interventions below.

The main challenges to the development of the green 
economy were as follows:

n	The issue of sustainability often appears to be sec-
ondary to basic economic problems in national “sus-
tainability” strategies, and priority is usually given to 
technological solutions that are easy and cost-effective 
(to avoid imposing extra costs on businesses).
n	Localised perspectives are often insufficiently in-
tegrated into national policymaking, thereby impos-
ing a ‘one-size-fits-all’ approach to the bioeconomy 
and green growth. 
n	Market entry. Pilot project stages, including tech-
nology verification and demonstration, often require 
large investments, while at the same time being associ-
ated with high risk.
n	Lack of industry networks. Collaboration within 
and across sectors is important for identifying new 
projects, value chains, etc.
n	Ineffective public procurement policy. Public pro-
curement can drive green growth development through 
active policy that gives priority to green solutions.
n	Uncertain future demand/unstable operating en-
vironment. Instability may lead to lack of investment 
in new green solutions.
n	The need for streamlining of the licensing process. 
Given the highly competitive environment, a stream-
lined approach to licensing will help biotech compa-
nies (particularly start-ups) to reduce time and costs 
for launching a new technology onto the market. 
n	Lack of a competence base in green growth indus-
tries. Access to competent staff is a key challenge for 
companies. There is a need for a stronger focus on edu-
cational programmes, research cooperation and par-
ticipation in international research programmes to en-

sure skilled workers are available with the right 
competencies to develop green growth industries.
n	Communication mismatch between the research 
community and the political system. Intra- and cross-
sectoral cooperation involving research, business and 
public sector actors is not yet strong enough to suffi-
ciently facilitate the optimisation of synergies between 
different sectors, which is essential for advancing green 
growth.
n	The structure and style of the dialogue between 
national and regional authorities are insufficiently 
balanced. Shifting from a competitive to a collabora-
tive relationship between national interests and region-
al perspectives will increase interaction and communi-
cation, even addressing some issues related to skills 
and capacity.

The main government interventions for the develop-
ment of the green economy were as follows:
 
n	Green growth should (usually) be achieved at the 
lowest cost possible (not imposing extra costs on busi-
nesses).
n	Support for technology verification and demonstra-
tion.
n	Start-up/new business development. Entrepreneurship 
and innovation are key drivers of the green economy. The 
research results revealed examples of different support 
mechanisms to foster start-ups and new businesses, 
such as funding schemes, industry networks, incuba-
tors, etc.
n	Stimulate demand for environmental technologies. 
Examples of policies to achieve this include public pro-
curement policies that favour green solutions and taxes 
that increase the price of fossil-fuel-based solutions.
n	Creation of a stable and predictable operating envi-
ronment. This involves concrete measures to stimulate 
demand and to increase public support for technology 
testing and demonstration, such as coherent policies 
and access to long-term funding schemes.
n	Cooperation between actors across niches and sec-
tors. This is encouraged by supporting cluster develop-
ment and industrial networks.
n	Ensuring the competence base of green growth in-
dustries.

6.3 Policy recommendations
Based on the findings from the empirical data (the sur-
vey, interviews and policy review) we have identified 
possible interventions to address green growth issues at 
local, regional and national levels in the Nordic coun-
tries, as follows:
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n	Integrating green growth objectives into broader 
economic policymaking. The green growth objectives 
should be integrated into national development strate-
gies (rather than creating stand-alone policy strategies) 
to enhance policy coherence and certainty. There 
should be dialogue between government and business-
es for identifying common goals and challenges, as well 
as developing concrete initiatives to improve condi-
tions for green growth. This will help create a favoura-
ble milieu for private engagement in long-term green 
projects. 
n	A coherent framework for green public procure-
ment. Public procurement is an important instrument 
for promoting green growth. However, to achieve sus-
tainable development goals, public procurement should 
not just stipulate and consider environmental criteria 
when agreements for public goods or services are allo-
cated to private suppliers; it should also consider social 
and economic impacts. Regarding sustainable develop-
ment goals, a new rural paradigm should be created 
based on the principle of “investing instead of recom-
pensing”, aiming to leverage local resources and max-
imise investment in peripheral areas to achieve devel-
opment (rather than just handing out development 
grants).
n	Facilitating inter-sectoral linkages. Improved 
communication and interaction between sectors (i.e. 
between different industrial sectors, the public and pri-
vate sectors, old industrial sectors and start-ups, etc.) 
will yield many positive and tangible outputs. For ex-
ample, the creation of innovation platforms is a good 
illustration of a small-scale intervention to address 

challenges related to stakeholder communication.
n	Place-based marketing. Regional marketing should 
be seen as essential to regional green growth agendas, 
as it applies inside–outside approaches to strategic 
planning (based on market studies and research).
n	‘Greening’ of the school curriculum. Revising and 
adapting current school curricula to offer in-depth ed-
ucation on green growth at different educational levels 
will help raise public awareness of green growth and 
sustainable development.
n	Promotion of green business models. The transi-
tion to a green economy requires eco-innovation solu-
tions as well as green and innovative business models 
(involving more complex value and production chains) 
that act as catalysts for disseminating these innova-
tions throughout the market. Given the complexity of 
new business models, government interventions sup-
porting their development must comprise a broad mix 
of policies (not just a few selected measures) aligned 
across national, regional and local levels.
n	Cluster development can support new business op-
portunities that arise from green innovation projects 
through e.g. increased (cross-sectoral) cooperation.
n	Regions should build on their strengths. Business-
es should drive green growth development by focusing 
on their core competitive advantage. 
n	Market support. Policymakers seeking to promote 
innovation and entrepreneurship within green growth 
areas should note that there is a greater chance that 
companies will succeed if they are part of a market that 
to some extent is created and/or supported by the gov-
ernment, at least initially.
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