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Ongoing transition towards circular bioeconomy and environmentally sustainable practices is taking place in 
the Nordic region. Transition towards circular bioeconomy is defined as a transition from fossil-based economy 
to the bio-based economy and circular economy. They are major elements of green economy that responses 
to the global challenges of climate change. This study is conducted as a multiple case study that intends to 
explore the way that drivers for the transition are represented in the case regions and how the drivers contribute 
towards the circular bioeconomy development in Northern Finland and Sweden. The purpose of this multiple-
case study was to identify the drivers for transition towards circular bioeconomy of the stated regions by 
exploring governmental documents of the regional and national level. These regions are central locations of 
natural resources and sustainability. In view of this, delving into the drivers for transitions clarifies sustainability 
transitions in the context of northern, peripheral regions. The study intends to take into consideration the 
special aspects of the peripheral Arctic regions whilst discovering the drivers. Volume or frequency of the 
drivers was not investigated but the research focused on exploring how the transition towards circular 
bioeconomy was characterized in the northern regions. 

This study aims at understanding the sustainability transition and to provide an in-depth analysis of the drivers 
for the transition. The study explores the transition towards circular bioeconomy in northern Finland region of 
Lapland as well as in northern Sweden region of Norrbotten based on the data from national and regional 
levels. Methodologically the approach is qualitative. The study starts with determining the research problem 
with the basis of previous research on transitions to bioeconomy. Regional development reports as well as 
national policy documents are investigated to gain a comprehensive understanding of the drivers for transition. 
Theoretical framework in this study is multilevel perspective. Drivers for transition towards circular bioeconomy 
were analyzed in this study within the framework of multilevel perspective. Multilevel perspective represents 
three different levels where transitions and their components take place and interact. This perspective is 
utilized widely in the research field of sustainability transitions. Documents were thus analyzed based on 
multilevel perspective. The method of document analysis is carried out by the means of theory-guided content 
analysis. The findings of the study confirmed that Arctic areas face unique challenges and that the effects of 
climate change are rapid and significant due to the vulnerable nature and environmental aspects. The multiple-
case study results showed that innovation and technology as well as consumers’ choices and attitudes are the 
key drivers behind the transition in the case regions. Similarly, the results imply that environmental factors 
such as climate change impacts push for the transition in the northern regions of Finland and Sweden. 
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1 Introduction 

 

Sustainable development is a global, topical matter in a wide-ranging discussion that is linked to 

environmental issues. This study explores a recent sustainable development in the field of public 

administration and public management with the involved elements of regional studies. The present 

study approaches climate change and its challenges that are global but that appear in various ways in 

different regional and geographical settings. Climate change targeted measures are created and 

adapted at the national and regional levels. European Union (2018) recognizes a problem of unlimited 

resources which has led to creating new solutions to ensure the environmentally sustainable 

development and the reliance on resources. The previous research shows that transition from fossil 

fuel-based economy to bioeconomy is essential to create new solutions, to enhance biodiversity, and 

to build environmentally sustainable economy and carbon neutral future (European Union, 2018).  

Transition from fossil-based economy to a bio-based economy is ongoing and the Nordic countries 

are acknowledged as forerunners in the development. Themes related to environmental sustainability 

and the transition has been widely discussed in the media and both in private and public sector. The 

discussion especially from the perspective from the Nordic region contributed to conduct this 

research.  Likewise, it stimulated to choose a research design that allows exploring two Arctic regions 

in the northern parts of Europe. The research problems are characterized as topical and 

multidimensional themes related to the global challenges of climate change and loss of biodiversity. 

These matters henceforth developed into natural research areas in this study. The study intends to 

encompass relevant themes from the fields of administrative, regional and environmental disciplines. 

Sustainability developments and transition from the fossil-based economy to a bio-based economy 

could be based upon many different disciplines of which these three are chosen for this study. Nordic 

Council of Ministers has contributed towards the discussion about environmentally sustainable 

transitions by publishing reports and Nordic Bioeconomy Programme including action plan for 

sustainable change (Gíslason & Bragadóttir, 2017; Nordic Council of Ministers, 2018).  

Bioeconomy is an emerging term that is a part of sustainable economy. Likewise, bioeconomy is in 

the center of circular economy that aims to function within the boundaries of the natural resources. 

Transition towards bioeconomy as a part of sustainable economy and circular economy is discovered 

in this paper. Bioeconomy as a broad, global concept has expanded over the recent decades. The 

concept has developed in terms of number of countries that have launched bioeconomy strategies and 
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policies as well as in the scientific literature, the trend starting to grow significantly in 2005 

(Lewandowski, 2018). Although broad environmental issues and sustainable economy are connected 

to bioeconomy and the transition evidently involves them too, bioeconomy is the central phenomena 

in this study. Issues under bioeconomy as an umbrella term are explored rather than specific issues 

that are related to environment or sustainability. The key point of difference is the theoretical 

framework that brings all the above-mentioned themes together juxtaposed to the issues themselves. 

This study consists of six chapters in the structure. Concepts of circular bioeconomy and the 

background of the study are presented followed by the theory section that presents the analytical 

framework that is utilized in the analysis. Methodology part includes a description of the cases as 

well as the methodological choices in this study. This study is conducted by document analysis that 

is based on a theory guided content analysis. The documents of this study were analysed aligned with 

the research problems. Document analysis provided the methodological structure to analyse transition 

within the analytical framework that is called multilevel perspective. Multilevel perspective presents 

three different levels where transitions and their components take place and interact. This theoretical 

framework is widely used in the research field of sustainability transitions. Multilevel perspective can 

be used to analyze how transition takes place and which elements affect the transition on three levels 

that are included within the analytical framework of the multilevel perspective. Three levels are 

niches, regimes, and landscape level. 

1.1 Statement of the problem 

Sustainable development related transitions are subject to characteristics of a country and region in 

question. There are different factors that influence the structures and nature of developments in 

countries and regions such as geographies, resources, and governmental stakeholders. Central part of 

the research problem in this study is the national and regional incentives for transition from fossil 

fuel-based economy to bioeconomy. Transitions are multidimensional long-term processes where 

multiple actors and phases are involved in (European Union, 2018). The focus of the research is on 

two regions that are characterized by similar climate and governmental structure. Bioeconomy and 

circular economy are discovered as an interconnected concept from a transitional perspective as the 

transition towards circular bioeconomy is currently ongoing. European Union’s bioeconomy strategy 

(2018) guides the development in the regions towards environmentally sustainable development and 

circular bioeconomy. Climate policy of European Union is determined by the legally binding Paris 

Agreement (Varho, Rautiainen, Peltonen, Niemi & Ovaska, 2018, p. 9).  
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European Green Deal for the European Union is a commitment that aims to response to the challenges 

that are present in today’s world due to environment-related risks and circumstances (European 

Commission, 2019). Active citizen engagement and confidence in the transition are essential for 

policies to work, therefore, the aim is to bring citizens together in regions, industries, and institutions. 

The European Green Deal is expected to accelerate and underpin the transition in all sectors; however, 

European Union’s actions alone will not ensure the successful transition. The ambitious goals of 

environmental change require increased efforts towards climate and environmental actions from other 

stakeholders, too. The environmental risks and biodiversity loss are global issues that are not limited 

by national borders. (European Commission, 2019) European Union (2018) presents three main 

actions that promote transition towards bioeconomy: strengthening bio-based sectors, deploying local 

bio economies, and understanding the ecological boundaries of the bioeconomy. 

Implementation of sustainable development requires actions from a variety of actors across sectors, 

industries, and geographical locations. European Union has created a roadmap that consists of key 

policies and measures that present guidelines for stakeholders to work towards environmentally 

sustainable objectives. The European Green Deal consists of the following elements among others: 

to preserve and restore ecosystems and biodiversity, to mobilise industry for a clean and circular 

economy, and to build and renovate in an energy and resource efficient way. The goal is to promote 

collaboration among different institutions. European Union encourages other institutions, bodies, and 

agencies in local, national, and global level to come forward with ambitious measures. (European 

Commission, 2019) 

European Commission acknowledges the challenges in rural areas, that is, the outermost regions in 

the European Union that are particularly vulnerable to climate change and natural disasters. However, 

those regions tend to have unique assets such as biodiversity and renewable energy sources. 

Opportunities of the circular bioeconomy are taken into account in the European Green Deal. At the 

same time, preserving and restoring ecosystems and biodiversity are addressed within the 

development (European Commission, 2019, p. 13). Biodiversity is considered as a key area of 

bioeconomy and it accelerates transition towards a resource efficient and green economy (Varho et 

al., 2018, p. 13). For example, in the northern European context, forest ecosystems are under 

increasing pressure due to the effects of climate change. European Union responds to this by fostering 

circular bioeconomy. Promotion of bioeconomy is one of European Union’s key objectives whilst 

ecological principles favourable to biodiversity are fully respected (European Commission, 2019).  



 

8 

 

Shift away from fossil-based economy and alternative solutions are needed to not only ensure 

environmentally sustainable future but also tackle the problems occurred from fossil resource use. 

Fossil resource use has large environmental, social, and economic negative impacts along supply 

chains (Jander & Grundmann, 2019). Fossil resources such as coal and gas are linked to loss of 

biodiversity, imbalance between indigenous people and firms, severe consequences on marine 

ecosystems as well as climate change and well-being of individuals and firms due to loss of finite 

fossil resources that may to take place (Jander & Grundmann, 2019). Tackling these challenges 

involves technological change and adaptation, addressing rural development goals, and stimulating 

research and innovation both in traditional bio-based sector and new areas of the sector such as 

biomass supply, biochemical, and bioenergy activities (Philippidis, M’barek& Ferrari, 2016). 

Transition towards bioeconomy has been investigated in the previous literature from different 

perspectives and points of interests. Three broad narratives related to transition towards bioeconomy 

are identified in the research paper (Hausknost, Schriefl, Lauk & Kalt, 2017, p. 3) that center on 

biotechnology, bio resources, and agriculture. This approach suggests that environmental objectives, 

transition towards bioeconomy and climate change correlation have been acknowledged since the 

narrative shifted towards green economy. Hausknost et al. (2017) suggest that a stronger emphasis 

should be applied on the stakeholder engagement and citizen participation in the transitions. 

Attribution of transition to the bioeconomy should be clearly stated in the policy papers (Hausknost 

et al., 2017). The previous research similarly shows that transition towards sustainability does not 

come about through a specific driving force, but it rather progresses through transformations in the 

society and economy (O’Rjordan, 2001). 

Bioeconomy research has dominantly focused on resource approach, thus putting less emphasis on 

bioeconomy impacts on regions or municipalities (Refsgaard, Kull, Slätmo, Woien Meijer, 2021). In 

particular, the bioeconomy effects in rural development have not been analyzed from the perspective 

of transition towards bioeconomy. The selected regions in this study have been chosen as an attempt 

to discover transition and impacts of circular bioeconomy on a regional level. Refsgaard et al. (2021) 

have in their study Bioeconomy – A driver for regional development in the Nordic countries explored 

bioeconomy related issues and impacts on Nordic countries. Regional concept is addressed in this 

study through similar lenses as the concept of circular bioeconomy appears in unique ways as it does 

in different geographical locations. Transformation from fossil-based economy to bioeconomy is not 

without an issue as questions of competing uses of finite resources present themselves (Refsgaard et 

al., 2021). An example of that is commercial forestry competing with vital national park for finite 
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resources (Refsgaard et al., 2021). That in turn rises ethical considerations and human rights aspect 

into the study area in the field of circular bioeconomy.  

Obstacles in the transition towards bioeconomy are identified in the previous literature. There is 

expectation for bioeconomy to replace the current fossil-fuels-based economy by replacing old 

industries, bio products, procedures, and practices (Sillanpää & Ncibi, 2017, p. 50). One of the major 

challenges is to ensure economic growth using renewable resources without causing troubles to the 

environment whilst also tackling global issues such as climate change. (Sillanpää & Ncibi, 2017, p. 

50). Apart from functioning as a linkage between production processes, biotechnology and bio 

resources also promote rural economies which sets the need for social, economic and policy 

considerations in the field of bioeconomy (Sanz-Hernández et. al, 2019). Lange (2015) argues that 

the major barriers in the Nordic bioeconomy development are unenthusiastic political goals and slow 

establishment of stimulatory framework for the new bio based industries (Lange, 2015). 

Study of bioeconomy includes a broad cross-section of industry and demographics. Bioeconomy 

related policies are present at a broad range that include agriculture, trade, research and development, 

innovation, land use, fisheries policy, and bioenergy production (Philippidis, M’barek, Ferrari, 2016, 

p. 21). Bioenergy’s role in the transition towards circular bioeconomy is built into economic, 

innovative, and environmental aspects. Given these points, sustainability transitions are executed by 

different actors and groups such as academia, politics, industries, civil society, and households 

(Köhler et al., 2019, p. 2). Transition guides towards replacement of the fossil fuel-based economy 

and bioenergy could be an affordable alternative to fossil fuels or other renewable energy options 

(Cirstea, Cirstea, Popa & Radu, 2019, pp. 77, 85). That being said, it can be argued that researching 

transitions requires applying a comprehensive view over different actors on various dimensions. 

Current literature on transitions is predominantly limited to analyze policy sector and transitions 

apart. A new area of bioeconomy transition studies in turn has been presented within the combination 

of policy and transitions. Connections between policies and transitions has only recently begun to 

appear in the scientific research as well as the implications and contributions of transition research 

towards policy and governments (Geels et al., 2018). Köhler et al. (2019) argue that transitions and 

policy research together takes into account existing policies involved in transitions by exploring 

potential supporting or hindering factors that policies may have in terms of transitions which supports 

development of policy research in the context of transitions. Public policy factor especially in terms 

of innovations is relevant as the direction of innovations are crucial in sustainability transitions. 
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(Köhler et al., 2019) This study aims to investigate the transitions to bioeconomy through a careful 

analysis of policy documents. 

Sustainability transitions has grown as an area of study in the scientific research and gained 

incrementally more interest. It is widely perceived that environmental problems such as climate 

change and decline of natural resources are societal challenges (Köhler et al., 2019). These problems 

can be addressed through changes in socio-technical systems – changes that are known as 

sustainability transitions. Transitions research aims to conceptualize how the changes take place in 

different societal levels and functions. This study aims to contribute to the research field of complex 

sustainability transitions by conducting an analysis of transition towards bioeconomy taking place in 

two bordering regions in the Nordic countries.  

Sustainability transitions share elements that tend to make them perplexing. Sustainability transitions 

are multidimensional, nonlinear processes that contain multiple elements and interdependent 

developments within them. Similarly, transitions are executed by multiple actors that have different 

resources and interests. Relation between stability and change is, ultimately, a key matter in transition 

research: central objectives comprise discovering interactions between change and forces of stability 

and path dependence (Köhler et al., 2019). Policy instruments and strategies have been identified as 

a crucial measure in the future research of promoting a sustainable transition from a fossil-based to a 

bio-based economy across sectors and industries. (Jander and Grundmann, 2019, p. 11)  

Regardless of rather young field of research in bioeconomy, the concept has development and gained 

some criticism, too. Lewandowski (2018) argues that criticism of bioeconomy over years has led to 

two development directions of the concept of bioeconomy. The development is on the one hand to 

integrate bioeconomy concept more explicitly to the broader concepts of sustainable development 

and green economy. On the other hand, the criticism tends to contribute to shifting focus from 

technological development to individuals and society at large. Circular bioeconomy as a component 

of environmentally sustainable development and societal development are the carrying themes in this 

research paper. Development directions, in particular the drivers for transitions, are searched for in 

the documents. 

1.2 Background 

Bioeconomy research has become increasingly more visible over the last years. However, it has not 

appeared as a term in the research and policy debates until the beginning of early 2000s (Bugge et al., 
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2016; Golembiewski, Sick & Bröring, 2015). Bioeconomy has been presented as a part of the solution 

to global challenges such as climate change regardless of the problem’s nature that is persistent, 

uncertain, and complex. The solution means that transformation from fossil-based to bio-based 

resources is not only important in the fight against climate change, but it is also a key issue in other 

open-ended problems such as food and energy security. Bioeconomy research stretches over and 

beyond boundaries of disciplines and research fields and the concept covers multiple scientific fields. 

Given these points, transition towards bioeconomy is a key element to tackle climate change. (Bugge 

et al., 2016) Development of Nordic bioeconomy initiated officially with the report in 2011 published 

by Nordic Council of Ministers which led to many other initiatives in the region before European 

Union’s Bioeconomy strategy that was initiated in 2012. 

Transition to bioeconomy is believed to have an extensive impact on positive development in for 

instance sustainable natural resources management and reduction of dependence on non-renewable 

resources.  Climate change is a consequence of growth of carbon dioxide and other greenhouse gases 

in the global atmosphere. Majority of carbon emissions from human activities is caused by burning 

fossil fuels. (Hildén, 2013, p. 34) Policy decisions are the only way to facilitate the development of a 

bioeconomy with social and economic effects (Teräs et al., 2014). Improving resource efficiency, 

encompassing full potential of biomass, creating local and circular bio solutions, and collaboration 

are in the center of development of bioeconomy (Nordic Council of Ministers, 2018). Cross-sectoral, 

cross-regional, and macro-regional cooperation are important for the countries and regions that have 

launched bioeconomy strategies (Bell et al., 2018, p. 29). Bioeconomy research and innovation are 

fundamental elements to the maintenance and management of biological resources as well as tackling 

climate change and increasing environmental pressure. That has resulted in bioeconomy’s 

comprehensive appearance in the Europe 2020 Strategy for smart and green growth (Bell et al., 2018, 

p. 29).  

All Nordic countries have national bioeconomy strategies and bioeconomy has been in agenda of 

Nordic Council of Ministers since 2012. Since Sweden’s and Finland’s launching of their first 

strategies for a bio-based economy, circular bioeconomy has been one of the major focus areas in 

Finnish and Swedish economic growth (Teräs et al., 2014). Bioeconomy contributes towards regional 

development. Nearly 18 % of all the jobs in Finland and 15 % of the total number of jobs in Sweden 

were found in the bioeconomy in 2016, including jobs in agriculture, forestry, fisheries, and other 

bio-based sectors. Sweden’s northernmost region, Norrbotten, had a share of 15 % of total number of 

jobs located in the bioeconomy. The jobs in the Nordic bioeconomy increased by 2 % on average 
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between 2009-2017 especially in jobs that are traditionally not perceived as a share in rural economies 

(Refsgaard et al., 2021, p. 133). A key point in the statistics is, however, that the largest decrease in 

bio-based jobs in the Nordic Region was in most of the regions in Finland. Uniting local and regional 

actors as well as actors in the public sector is a common element in initiatives towards circular 

bioeconomy in the Nordic region (Refsgaard et al., 2021, p. 134).  

Bioeconomy offers space both for economic development and sustainable development at the 

regional level. Geographical locations have impact on differences between fossil and bioeconomy 

resources in particularly in rural regions which in turn can facilitate regional or local impacts on 

economy and environment (Refsgaard et al., 2021). Transition to circular bioeconomy has therefore 

many positive effects on economy at the regional level. Many successful regional bioeconomy cases 

have taken place in the Nordic region where local and regional initiatives are often characterized by 

cooperation of different stakeholders as well as interest of both companies and public sector. 

(Refsgaard et al., 2021) The diverse Nordic bioeconomy development enhances not only the region 

itself but also the surrounding world. Bioeconomy development can offer opportunities for 

collaboration with the growth economy countries and implementation of as sustainable and inclusive 

society (Lange, 2015). 

Regional dimension is a central viewpoint in this study. Bioeconomy has impact on shaping and 

developing rural areas and their economies. The connection between bioeconomy and rural areas 

becomes significant when rural areas produce resources that gain value over time and thus create 

opportunities for economic growth. (Johnson & Altman, 2014) Previously done research shows that 

there is space to improve knowledge on stimulation of bioeconomy at regional level which has been 

little explored in the field of transitions (Haarich, 2017: 23). Regional perspective is addressed in this 

study by pursuing the regional features of two northern regions in Finland and Sweden. Figure 1 

shows a map over the countries including the geographical areas that are focused on. The figure shows 

the borders of the northern regions of Lapland and Norrbotten as well as the Arctic region that cuts 

across both regions. 

Sustainability transitions rely on regional elements. Strategies must be therefore built upon regional 

differences as every region has a different resource diversity. Cross-regional and cross-national 

studies are addressed in the previous research as essential contributions to explore resource 

availability and national and regional regulatory frameworks for transition towards bioeconomy 

(Gottinger et al., 2020). Literature in the research field of bioeconomy covers for the most part studies 

in the fields of engineering, chemistry, or biology. Social and economic perspectives in sustainability 
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transitions are thus inadequately addressed (Gottinger et. al, 2020; Sanz-Hernández, Esteban & 

Garrido, 2019). Similarly, literature on bioeconomy tends to overlook the citizen level and citizen or 

stakeholders’ actions or expressions in terms of political or social participation (Gottinger et. al, 

2020).  

Sustainability policies appear in various scales including both European Union and member states. 

Bioeconomy has since early in this century gained attention in the European Union followed by 

OECD as well as individual countries’ measures to touch upon bioeconomy through their own 

strategies (Hetemäki et al., 2017, p. 17). Transition to sustainability cannot be standardized at any 

level. Transition is always unique, expands across sectors and industries, and relies upon the specific 

characteristics of a certain region. This study focuses on transition and its elements in spatial features 

by interpreting and adapting the guiding principles to the regional settings within the conceptual 

framework. The transition towards circular bioeconomy is studied within the geographical scope that 

is presented in the Figure 1. The figure shows the northern parts of Finland and Sweden as well as 

the border of Arctic circle that reaches across the northern parts of the countries.  

 

Figure 1. A Map over Finland and Sweden. Strategic Environmental Impact Assessment of Development of the Arctic. 

Arctic Center, University of Lapland, Arctic Portal, 2014. 
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1.3 Purpose of the study 

The study was conducted by systematically reviewing the previous research on sustainability 

transitions and thereafter determining national and regional documents that could accordingly 

describe the transition objectives in the selected regions. Subsequently, the documents were classified 

and arranged in an order that would provide themes and categories that would further allow analyzing 

the cases in the two selected regions. The bioeconomy strategy documents were explored and 

analyzed by using a content analysis. Multi-level perspective is an analytical framework that was 

used as a foundation for the document analysis. Finally, the analysis was concluded by linking the 

theoretical view of transitions to the themes that were identified in the documents.  

Although an increase can be recognized in the research conducted on bioeconomy and its effects, 

there is still room for more scientific knowledge to be gained and analyzed in terms of bioeconomy 

directed especially to policymakers and other stakeholders. (Takeuchi, Shiroyama, Saito & Matsuura, 

2018). Amato et al. (2017) suggest the future research being the investigation of bioeconomy, circular 

economy and green economy strategies in different regions and countries. According to Amato et al. 

(2017), policy level related research on clarifying and systematizing contemporary concepts should 

be discussed. The future research may introduce an integrated interpretation of how policies support 

the journey towards mutual objectives that are related to environmental sustainability (Amato et al., 

2017). Focus of the future research is on linking bioeconomy to its societal and economic implications 

as well as conducting additional bioeconomy research in non-technical fields (Bugge et al., 2016).  

Research in the field of bioeconomy progresses which leads to the increasing need of updates and 

revisions in policy field that respond to the recent scientific findings (Hess & Stichnothe, 2016, p. 

81). Stimulating development in rural areas is one of the objectives in the bioeconomy sector. That 

requires interdisciplinary integration of knowledge across policies (Hess & Stichnothe, 2016, p. 83). 

Despite increasing interest in the research field and the conceptual development of sustainable 

transitions, the research field is still relatively immature and partly conceptually incomplete in terms 

of transition towards circular bioeconomy (Truffer & Coenen, 2012, p. 6). There is space in the 

research field for more exhaustive research on regional and local aspects of the transition towards 

circular economy. (Haarisch, 2017) 

This study aims to discover policy measures that support transition towards circular bioeconomy in 

the northernmost regions in Finland and Sweden. Bioeconomy is explored in the context of Nordic 

regions and its special characteristics and governmental structure. Transition towards circular 
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bioeconomy is examined from the multilevel perspective that functions as an analytical framework 

in this study. Regional economic development and environmental challenges in Nordic rural areas 

are associated with circular bioeconomy in this paper. This study looks into transition towards circular 

bioeconomy in the regional context yet examining documents both at the national and regional level 

through the analysis that is offered by multilevel perspective. This approach emphasizes collaboration 

across sectors and governmental levels.  

This intends to explore the drivers for the transition in the context of two cases that this multiple-case 

study is built upon. Although this study covers two regions as well as their similarities and 

differences, the methodological approach is not comparative. The research focus is not on comparing 

the transition or drivers for transition of those two regions nor explaining the similarities or 

differences. Conversely, this study aims to broaden the view on sustainability transitions in two 

regions by covering two similar regions in the analysis. The main objective is to understand the 

transition and driving factors in the regions.  

1.4 Research questions 

Research problems in this study are built upon the nature of transition towards circular bioeconomy 

and different drivers for the transition in the context of two northern, peripheral regions. This study 

aims to explore the way that drivers for transition are considered in cases of Northern Finland and 

Northern Sweden. The first question focuses on the dimensions of regional development path and the 

dimensions of peripheral, arctic regions. This will be researched in regard to transition towards 

bioeconomy. This study intends to identify the regional dimensions in the selected case regions. These 

detailed factors to be comprehensively covered, the first research question addresses the drivers for 

the transition in the context of two northern peripheral regions. The aim is to find out what the major 

drivers are and how they appear in the research data. The second question in turn contemplates the 

different levels of transition that are represented in the multilevel perspective. The purpose of the 

second research question is to explore what characterizes the transition towards bioeconomy in the 

different levels in the cases of Northern Finland and Northern Sweden. The research problem is by 

the means of these two research questions narrowed down to the northern dimensions as well as 

different levels where transition towards circular bioeconomy takes place.  

What are the drivers for transition towards circular bioeconomy in the Arctic regions of 

Northern Finland and Northern Sweden? 
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How are the drivers for transition towards circular bioeconomy represented at the 

regional and national level in Finland and Sweden? 

Bioeconomy as a part of sustainable development is a topical matter in the discussion both within and 

outside the Nordic countries. Sustainability as well as policies and other governmental actions related 

to environmental goals have been frequently discussed in the degree program. Similarly, 

governments’ responses to climate change and other environmental challenges have gained 

increasingly more attention in the recent news sources. Sustainability is likely to have a perpetual 

position in the fields of study within the degrees of administrative sciences and public management. 

Since the transition in point of this study from a fossil-based to a bio-based economy is currently 

ongoing, it also strongly links up to the research of transitions and transformations of different kinds. 

This study contributes to the current research field particularly through the lenses of northern 

peripheral regions.  

1.5 Definitions 

This section presents the concepts of circular bioeconomy and describes the relevant terminology that 

is applied in this study. Major environmental related sustainability keywords are identified in the 

literature concerning three concepts of bioeconomy, green economy, and circular economy. A term 

environmental sustainability is present across all concepts in the research field. Circular economy 

tends to focus extensively on recycling, green supply chain, and efficiency. Green economy in turn 

includes conservation and biodiversity whereas bioeconomy refers for the most part to biosecurity. 

Bioeconomy also encompasses ecological processes and rural policies. Green economy as an 

umbrella term covers the concepts and ideology of bioeconomy and circular economy. Circular and 

bioeconomy as a joint concept is the primary focus of this research paper. The focus is intentionally 

narrowed down to sustainable development. Green economy is a broad concept that alongside with 

bioeconomy covers social dimensions of employment, education, and tourism. Bioeconomy is the 

broadest approach in European perspective compared to green economy and circular economy. 

(D’Amato, Droste, Allen, Kettunen, Lähtinen, Korhonen, Leskinen, Matthies & Toppinen, 2017). 

Bioeconomy can be observed from a narrow or a broad perspective. Meyer (2017) presents narrower 

and broader definitions of bioeconomy: narrower sense refers to an existing reality that emphasizes 

development of modern biotechnologies and scientific findings whereas the broader sense 

emphasizes transition from fossil fuel based to a bio based economy as well as processing and using 

biological resources in any form. The broader definition also includes many different sectors, such as 
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agriculture, forestry, and energy and it also contextualizes bio-based economy and bioeconomy as 

equivalent synonym terms (Meyer, 2017, p. 6). Newton et al. (2017) have similarly acknowledged 

that the concepts of bioeconomy and bio-based economy overlap within the terminology. The broader 

definition of bioeconomy is applied in this study. 

Bioeconomy is a part of sustainability and green economy. Sustainable development as a concept has 

partly replaced the term sustainability (Birner, 2017, p. 25). Bioeconomy is an integral component in 

green economy. Green economy is considered as one of the most important tools and aspects to 

achieve sustainable development. Bioeconomy has incrementally been conceptualized as a part of 

green economy within a large range. Another concept that is closely related to green economy and 

bioeconomy is circular economy. Circular economy is defined in a narrower scope than green 

economy and bioeconomy. The major linkages between bioeconomy and circular economy are indeed 

connected through the objectives of sustainable development: the key principles in both concepts are 

renewable resources and biotechnological innovations. (Birner, 2017) Bioeconomy must be circular 

and environmentally sustainable to be successful (Bell et al., 2018).  The circular economy is closely 

linked to bioeconomy, industrial growth, energy and climate policies (Haarisch, 2017, p. 17). The 

thematic approach of circular bioeconomy is illustrated in the Figure 2. 

Bioeconomy refers to all economic processes and products that utilize biogenic resources.  There is 

currently an ongoing transition towards economically, environmentally, and socially sustainable 

economic system from the fossil-based ecosystem. The bioeconomy is significant in providing 

alternatives to fossil-based products and energy and to support the development of a sustainable, low-

carbon economy (Varho et al., 2018, p. 14). Bioeconomy strategies and bioeconomy policies are used 

rather interchangeably in the bioeconomy literature as terms; however, bioeconomy strategies are 

used a dominant term in this research paper. The term bioeconomy strategies are traditionally used to 

refer policy documents or strategy documents that have officially been released by governments. 

(Birner, 2017, p. 30) Bioeconomy is not considered sectoral in nature and it thus does not have focus 

on specific territories or fields. On the contrary, bioeconomy connects traditional sectors such as 

agriculture, forestry and fisheries. With that being said, an opportunity of promoting growth and jobs 

in particular in rural or peripheral regions. (Haarisch, 2017) 

Development of the bioeconomy concept since 2000s has been built upon two different approaches: 

resource substitution and biotechnology innovation (Birner, 2017, p. 22). Emphasis between the two 

above-mentioned perspectives have changed over time by shifting focus to biotechnology innovation. 

Resource substitution in turn appears as a primary approach to bioeconomy early in the twenty-first 
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century. Resource substitution developed by oil extraction reaching its maximum limits, hence 

resulting in growing oil prices and a comparative advantage of using biomass for energy and material 

use (Birner, 2017, p. 22). Conversely, the perspective of biotechnology developed in view of 

innovations for sustainable development and new exploration technologies for oil. That ensures 

stability in price development and new alternatives to fossil resources. Competing academic 

arguments have caused conflicts between food availability and using biomass for energy purposes. 

Given these points, resource substitution has a crucial role onwards, however, the emphasis of the 

research in the bioeconomy transitions field is increasingly leaning towards biotechnology innovation 

perspective of the bioeconomy. (Birner, 2017) 

Bioeconomy as a concept in this study refers to environmental management for the social and 

financial sustainability of regions. Staffas, Gustavsson, and McCormick (2013) have accordingly 

applied the terminology in this context when analyzing data from Finland and Sweden. This concept 

integrates the full range of natural and renewable biological resources through to the processing and 

the consumption of these bio-resources.  Staffas et al. (2013) even point out that the term bio-based 

economy describes the transformation of the economy as well as the intended insistence of biomass 

rather than fossil-based resources. Nonetheless, bioeconomy and bio-based economy can be used 

interchangeably as they are used in this study. 

Bioeconomy is a multidimensional concept involving elements from many fields. Definition of 

bioeconomy varies in the literature involving a broad range of different approaches within the 

concept. Therefore, the research problem and concepts are addressed in a holistic way considering 

multiple perspectives and disciplines. European Union acknowledges the multidimensional aspect of 

the bioeconomy concept by including different industries in the definitions such as the fields of 

agriculture, forestry, fisheries, food and pulp and paper production as well as chemical, biotechnical 

and energy industries (Sillanpää & Chaker, 2017, p. 30). The bioeconomy concept covers not only a 

wide variety of products and industrial sectors but also services related to those, such as intellectual 

property rights, research and development, marketing and sales, and administration (Hetemäki, 

Hanewinkel, Muys, Ollikainen, Palahí, Trasoberes, 2017, p. 12).  

Mutual aspects of bioeconomy that previously done research covers are its linkage to renewable 

natural resources, the phases of development, production, process, reprocess and use, as well as 

integration of biotechnology applications across different sectors in society (Sillanpää & Chaker, 

2017: 31). Circular bioeconomy has thus a potential to have positive impacts on social, economic and 

environmental level such as inclusive economic growth and job creation, the emergence of climate-
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friendly cities and industrial sectors, biological capital and environmental sustainability, synergies 

with the energy and food nexus (Hetemäki et al., 2017) Bioeconomy is defined by sustainability and 

efficiency of renewable resources. Environmental dimension within bioeconomy is emphasized over 

social and economic ones. Bioeconomy has become a key element in EU’s political agenda as well 

as individual EU countries’ agendas: bioeconomy stretches opportunities and potential solutions to 

all sectors and to different national and global problems by addressing societal challenges such as 

food security, natural resource security, fossil resource dependence or climate change (Ramcilovic-

Suominen & Pultz, 2018).  

Globe has reached the point where societies need to get rid of the dependency on fossil fuels and non-

renewable resources and move into using renewable natural resources (Hildén, Hallanaro, Karjalainen 

& Järvelä, 2013, p. 30). The stage that the globe is aimed to reach is called bioeconomy that is a part 

of green economy. Hildén et al. (2013, p. 31) stress the importance of forests in the northern Europe 

as a foundation of bioeconomy. Hetemäki et al. (2017, p. 20) state that the role of forests and the 

forest sector is emphasized in Sweden’s and Finland’s bioeconomy strategies, however, in other EU 

members’ bioeconomy strategies the main emphasis is on biomass from agriculture. Forest sector’s 

role could be more prominent in European Union as it has the potential to provide ways for resource-

efficiency, recycling, and generating wealth in a forerunner position (Hetemäki et al., 2017, p. 20). 

European Union has an active role in promoting bioeconomy transitions and many member countries 

have developed rather advanced bioeconomy strategies compared to other continents.  

Bioeconomy contributes to the transformation from using biomass instead of fossil carbon which 

further allows a decrease of greenhouse emissions and climate change mitigation (Newton et al., 

2017, p. 11). Apart from mitigating climate change, bioeconomy can present resource efficiency, new 

industries, development of more efficient and sustainable agricultural and marine practices, new 

technology, new business opportunities and foster regional development (Newton et al., 2017, p. 31). 

Newton et al. (2017, p. 33) hence state that circular and bioeconomy share targets such as more 

sustainable and resource efficient world with a low carbon footprint. Avoiding use of fossil carbon is 

a mutual feature that those two concepts share as well. Figure 2 demonstrates how bioeconomy and 

circular economy link to each other in the center, yet both of those concepts can be considered 

individually. It can be therefore argued that circular bioeconomy is the center of the research problem 

in this study as the objectives revolve around the shared features of circular and bio economies. For 

this reason, the two concepts complement each other in a way that supports the research aims.  
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Bioeconomy and circular economy should be integrated into a concept as bioeconomy is a part of 

circular economy (Carus & Dammer, 2018: p. 2). Carus & Dammer (2018) have delved into the 

conceptual understanding of circular bioeconomy and suggest that circular bioeconomy is an 

intersection of bioeconomy and circular economy. Although the bioeconomy and circular economy 

have a symbiotic relationship, each is its own unique concept and includes specific and overlapping 

areas of study. Carus and Dammer (2018, p. 8) argue that bioeconomy research agenda and strategy 

are in symbiosis with circular research agenda and strategy. The concept of circular bioeconomy as a 

composing factor of sustainability related concepts of bioeconomy, circular economy and green 

economy is justified by merging two important concepts together as well as integrating the research 

agenda and creating synergy between the concepts (Hetemäki et al., 2017). The previous literature 

shows that the objectives and differences of each sustainability-related concept are clear and 

important. Therefore, different but rather closely related terms to address sustainable development 

may cause confusion. That also supports merging two popular terms and thus reducing confusion that 

could appear through using multiple, partly overlapping terms. Since this study aims to discover 

drivers for circular bioeconomy in the two selected regions, the concept includes both areas. Hence, 

there is not a fear that some of the themes would be excluded if only one of those concepts were to 

be researched. The definition of circular bioeconomy is accordingly adopted in this study. 

 

Figure 2. Circular bioeconomy. (Newton et al., 2017: 33) 

 



 

2 Transition towards circular bioeconomy 

Transition to circular bioeconomy is one of the major incentives to tackle the global challenge of 

climate change. Environmental sustainability transitions emerge as relatively young research areas, 

however, there are many perspectives on the topic in the field (Bugge, Hansen & Klitkou, 2016, p. 

690). Recent literature on bioeconomy has expanded to include a broad range of different industries 

and sectors that encompass a variety of disciplines. Expansion of research areas has had the effect of 

promoting the emergence of bioeconomy and its technological improvements in the fields such as 

forestry and bioenergy. Research into the transition has had a substantial impact on the innovation of 

traditional industry allowing for modernization and a continued growth. 

The previous research includes approaches to transitions from the perspective of bioeconomy. Bugge 

et al. (2016) have conducted a comprehensive literature review on transitions to bioeconomy. The 

study identifies the vision of bio-ecology that highlights sustainability and ecological processes. That 

in turn, stimulates biodiversity and optimal use of energy and nutrients (Bugge et al., 2016). Both 

bioecology vision and bio-resource vision aim to pursue opportunities of bioeconomy in rural and 

peripheral regions, in particular emphasizing rural growth opportunities. While economic and societal 

development strategies and their implications to bioeconomy remain important future research object, 

Bugge et al. (2016: 691) suggest exploring transitions to bioeconomy from regional and area specific 

context. In conclusion, the study justifies future research on transitions towards bioeconomy in 

regional context. 

Publications of national bioeconomy strategies have followed the principles of OECD report (OECD, 

2009) that emphasizes the active engagement of public and private sectors in the process of designing 

policy agenda that leads to the implementation of the research findings and innovations that function 

as a foundation for bioeconomy (Staffas et al., 2013, p. 5). OECD’s report (2009) is widely identified 

as a central document that popularized and spread the concept of bioeconomy in a broad range of 

different academic disciplines (Mittra & Zoukas, 2020, p. 5). The emerging bioeconomy is guided by 

principles of sustainable development and involves three key areas: biotechnology, renewable 

resources, and integration across applications. (OECD, 2009) 

According to the Nordic Council of Ministers (2018), bioeconomy connects responsible use of 

renewable biological resources and the benefit of them in the business sector, society, and nature 

(Refsgaard, Teräs, Kull, Jóhannesson & Kristensen, 2018, p. 6). Bioresources are located for the most 

part in rural areas. Transition from fossil fuel-based economy towards bioeconomy therefore 



 

22 

 

contributes towards new economic activities as well as combating climate change in the sparsely 

populated areas (Refsgaard et al., 2018, p. 6). Nordic approach to bioeconomy has gained significant 

attention globally due to its highly developed regulatory frameworks and strategies. Participation in 

local natural resource management decisions is also high. It indicates that the concept of bioeconomy 

is rapidly developing in the Nordic region (Refsgaard et al., 2018). Bioeconomy appears to be an 

emergent, present, and future oriented economic regime that relies on estimations of future potential 

instead of the current state (Mittra & Zoukas, 2020). 

Bioeconomy transition refers to the transition from fossil economy towards a bio-based economy 

(Golembiewski et al. 2015, 310). Although there is not a certain, standard measure that defines the 

size or growth factor of bioeconomy, the process of increasing bioeconomy can be assessed by 

identifying a variety of data in regards of bioenergy, bio-based chemicals in value-creation, research 

output as well as work force and revenue. Golembiewski et al. (2015) suggest that evolution of 

bioeconomy is on a strategic level regardless of the growth of scientific literature. On that note, 

Golembiewski et al. (2015) argue that common understanding of the concept of bioeconomy is 

lacking whilst roles of actors and technologies have similarly remained rather uncertain. (Gottinger, 

Ladu & Quitzow 2020, p. 18).  

Moving into the direction of bioeconomy is increasingly preferred in the countries that still are 

depended on fossil resources. Understanding and evaluating bioeconomic transitions can be done by 

identifying factors of the progress and potential barriers and opportunities. Likewise, bioeconomic 

transitions include trade-offs with other phenomena and fundamental issues in societies that similarly 

rely on public funding and policy support in a way that bioeconomy development does (Jander & 

Grundmann, 2018, p. 2). Previous research shows many indicators that represent transition from a 

fossil-based to a bio-based economy, however, Jander and Grundmann (2018, p. 3) argue that none 

of the existing indicators can adequately give a sufficient and comprehensive overview of transition. 

The Bioeconomy Transition Framework may provide policymakers with details of transition 

progress, drivers and impacts as well as information about interactions between environment and the 

bioeconomy (Jander & Grundmann, 2018, p. 3). Figure 3 shows the drivers and their connection to 

other factors with regard to the transition. 

Systems analysis framework for the bioeconomy (van Leeuwen, van Meijl, Smeets & Tabeau, 2013)   

is structured to connect elements of drivers, impacts and responses for analyzing impacts, trade-offs, 

and synergy effects that  progress in transition from a fossil based economy to bio-based economy. 

Interaction between bioeconomy and other parts of economy as well as developments in system 
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drivers are present in the bioeconomy framework that is illustrated in the figure 3. Haarich (2017, p. 

51) divides drivers for transition into two groups: endogenous drivers and external drivers.  

Endogenous drivers refer to natural resources, industrial activities, and knowledge based potential 

whereas external drivers contain external factors that stimulate the transition such as political 

responses to climate change, geopolitical trends, and population dynamics. (Haarich, 2017, pp. 51-

52) 

 

Figure 3. Bioeconomy Transition Framework for the analysis of transition from a fossil-based to a bio-based economy. (Van Leeuwen 

et al., 2015) 

Bioeconomy Transition Framework (BTF) provides a design that helps to describe the factors that 

influence transitions. The design of BTF contributes to understanding the transition progress, drivers 

and impacts (Jander & Grundmann, 2019, p. 3). The major objectives of the framework are describing 

interactions between the bio-based economy and the environment. Jander and Grundmann (2019) 

state that utilization of the framework provides a basis for answering questions concerning 

bioeconomy related transition processes. The framework is utilized in this study to explore the 

transitions towards circular bioeconomy, that is, the central phenomena and concept of the present 

research work. Figure 3 illustrates the multiple levels and dimensions that describe transition towards 

circular bioeconomy as a perplexing phenomenon. It should be noted that BTF has been developed 

within a broad definition of bioeconomy which supports its suitability in this study as well.  
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2.1 Regional perspective 

Northern Sparsely Populated Areas (NSPA) share many mutual features that lead up to the specific 

goals in policy measures: considering the overall dependence on fossil energy and promoting policy 

options that contribute towards increasing energy efficiency and reducing emissions by the means of 

production, consumption and mobility for peripheral regions (Gloersen, 2009, p. 45). NSPA network 

needs a full sustainable exploitation of the natural resources in the area (Gloersen, 2009, p. 47). The 

regions are considered advantaged with energy resources, such as large bioenergy potentials, 

Gloersen (2009, p. 76) argues that the energy resources are likely not available for regional needs due 

to the market dynamics that their production is organized within. Regardless of the access to the fossil 

energy, the NSPAs are a forerunner in the exploitation of bioenergy which in turn justifies the 

transnational policies that would allow the exploitation of potential resources (Gloersen, 2009, p. 77). 

Transition from fossil-fuel dependence to independence and net-zero emissions reveal profound 

change of society that involves local, regional, national and global stakeholders. “This transition must 

take place through parallel, interconnected changes in technologies, business models, behaviours, 

regulations, knowledge, culture and values.” (Bonde, Kuylenstierna, Bäckstrand, Eckerberg, 

Kåberger, Löfgren, Rummukainen & Sörlin, 2020, p. 30) Regions and municipalities must actively 

engage in the transition phase so that the carbon neutrality in 2035 can be achieved in Finland 

(Cederlöf & Siljander, 2020, p. 45). Yet Varho et al. (2018, p. 26) specify that it describes a system 

that has no climate impact but it is a vague term that is not used in the legislation. Bioeconomy 

incentives on the strategic level in Finland are viewed from temporal, technological, and spatial 

perspectives that are based on the structures of industrial renewal, a converging technological 

discourse and harmonious spatial division of labor (Ahlqvist & Sirviö, 2019, p. 406). 

This study explores a sustainability transition on a regional level as the empirical base of this study 

are two regions in Finland and Sweden. Previously, the research in the field of sustainability transition 

has concentrated on transitions national or global level over a long-time span, that is, 50 years or 

more. (Forbord & Hansen, 2020) There is relatively little research done on sustainability transitions 

in a more limited geographical setting which is the aim of this study. Investigating the dynamics of 

the transition towards circular bioeconomy at regional level benefits from encompassing different 

geographical settings and regional aspects (Haarich, 2017, p. 23). Forbord and Hansen (2020) suggest 

that applying multilevel perspective to the case study at the regional level offers possibilities for 

observations that would further transfer knowledge and implications of the study to other 

sustainability transitions.  



 

25 

 

Northern peripheral regions face many challenges that are based on the geographical location and its 

effects that in turn leads to the set of challenges in the implementation phase of economic activities 

(Suorsa, 2007, p. 16). Northern peripheral regions that are examined in this study are limited to the 

Norrbotten County in Sweden and Lapland in Finland. Many mutual characteristics in the peripheral 

regions are, for instance, lack of infrastructure, social capital, collaborative partners, and potential 

markets as well as long geographical distances and the low number of research and higher education 

institutes (Suorsa, 2007, p. 17). Johnson and Altman (2014, p. 341) argue that most of the bioeconomy 

production occurs in rural areas as bioeconomy is in a special position shaping the economies in rural 

areas.  

Rural areas require bespoke approaches for solving some of issues of the transition due to their unique 

asset structures and regional characteristics. Spatial differences are widely acknowledged, however, 

implementing international policies in rural areas in a protective sense that considers different 

elements of the areas is challenging (Marsden, 2003). Central importance of research on transition 

processes in rural areas is interaction between different governance bodies and levels. Marsden (2003, 

p. 151) argues that several policy documents on sustainability tend to lack incentives of rural regions 

to classify their region specified focus areas that are linked to the sustainability development. 

Therefore, regionally specific sustainability strategies should be generated by the regions.  

Drivers for bioeconomy include, for instance, dependence on fossil resources that should be reduced. 

(Pfau, Hagens, Dankbaar, & Smits, 2014) Equally important driver that Pfau et al. (2014) have 

recognized is the desire that forces to reduce greenhouse gas emissions of carbon footprints. The 

authors (Pfau et al., 2014) suggest that the use of biogenic material reduces the use of fossil material 

and minimizes the carbon. Nevertheless, development of bioeconomy creates benefits such as the 

promotion of rural development and rural economies by the means of increasing demands of forestry 

and agricultural products. That could stimulate rural economies and contribute towards revitalization 

of rural communities. Developing bioeconomy strategies at a regional level is broadly discussed in 

the literature on the field of bioeconomy transitions from the perspectives of local or decentralized 

production, transportation costs, greenhouse gas emissions and local re-use of byproducts (Pfau et 

al., 2014, p. 1237).  

Strong basis for the transition in the Nordic region is established by the means of cooperation across 

the stakeholders and sectors of different types. Circular bioeconomy is an essentially important factor 

contributing towards sustainable development and economic growth in the rural areas across the 

Nordic region. Cooperation between firms and public authorities at the regional level is of a high 
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importance to direct the way towards successful synergistic clusters. Refsgaard et al. (2021, p. 136) 

emphasize the need of national, regional, and local policy instruments so that local added value and 

local jobs could be established along with the climate change related goals. As a conclusion, diversity 

of stakeholders at the regional level must cooperate and interact in the circular bioeconomy. 

Different measures must be taken to imply transition towards bioeconomy. The transition requires 

structural changes in different sectors and disciplines. The changes involve, as an illustration, 

collaboration between different stakeholders, sharing knowledge, generating new markets, and 

building new infrastructural elements such as recycling or transportation. Creating networks, clusters 

as well as engaging citizens is important. Collaboration and network building vary between different 

regions. Understanding the regional differences and identifying reasons for slow or fast pace of 

bioeconomy development on a regional basis requires more research that draws on case studies of 

regions. Case studies could assess which factors emerge growth of networks in regions resulting in 

an expansion of bioeconomy as well as factors that delay transition towards bioeconomy. (Gerdes, 

Kiresiewa, Bianchini, Mazzariol, Beekman, Overbeek, Davies, Griestop, Mannhardt, Janssen, 

Khawaja, Ugalde, Millar, Stoyanov & Vale, 2015, pp. 54-55) 

This study explores transition towards circular bioeconomy in two regions: northern Finland and 

northern Sweden. Although this study aims to discover similarities and differences, comparative 

outcomes are not anticipated. Analysis of the results is not conducted through a comparative setting 

but it rather explores two regions in a complementary manner. The main objective of studying the 

two selected cases is to gain insights of the transition in regions that are characterized by northern, 

peripheral regions. Deepening understanding on the transition from a specific regional perspective 

can be achieved by delving into two cases. The results of those two cases in this multiple-case study 

provide more inclusive and profound perception of the transition in the northern regions. Furthermore, 

the perceptions can provide more trustworthy interpretation than they would if only one region was 

investigated. 

The overview of the transition is based on multiple case study that consists of cases of northern 

regions in Finland and Sweden. Regions of Northern Finland and Northern Finland share many 

mutual features in the governmental structure, climate geographical circumstances, and societal 

elements. That also explains that the regional policy development can be homogenous in the Nordic 

region. Regional policy involves tackling peripheral and rural challenges as well as environmental 

issues. Peripheral areas have been a point of interest in the Nordic region. The differences between 

the regions can result in different priorities from policy makers. Incentives to enable equalities across 
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regions are policies that have traditionally aimed to ensure well-being of individuals, institutions, and 

environment even in the sparsely populated areas. (Perenius, 2002) 

Bioeconomy in Finland and Sweden is oriented towards forest-based sector with their large wood 

resources and have been forerunners in developing renewable energy (European Union, 2018; Raven, 

2012, p. 125; Reime, Røste, Almasi, Coenen, 2016, p. 24). Forests are exposed to the challenges within 

the climate change which requires their enhancement and maintenance in the regions of Northern 

Finland and Sweden where the forests are of a special strength. This study examines how the 

transition towards circular bioeconomy relies upon the progression on different levels in regional 

context. Refsgaard et al. (2021, p. 136) show that regional and local levels have important roles in 

the transformation from fossil-based economy to bioeconomy in particular in terms of networks and 

innovation. With respect to the circular bioeconomy, the two selected cases are based upon correlative 

characteristics, are relevant for the transition analysis. 

Sustainable development at the regional level is a central research area of this study. The analysis 

aims to provide insights of the transition towards bioeconomy in the selected cases and explore the 

current state of transition from a regional perspective. New bioeconomy can be a big contributor to 

the regional economic growths in rural areas in the Nordic countries (Refsgaard et al., 2021, p. 136). 

The outline of this multiple case study is pursued by providing national and regional examination of 

the research problem. Both regions have initiated bioeconomy related activities and policy incentives. 

Prerequisites for developing bioeconomy in the regions have similarities. National viewpoint 

similarly provides comparable factors since geographical location and governmental structure are 

comparable. Multiple case study is carried out by document analyses that consists of documents 

available in March 2021.  

Green growth and clean technologies are top priorities across the Nordic countries. Reducing 

greenhouse gas emissions and transitioning from fossil-fuel based economy towards bioeconomy by 

utilizing natural resources in a sustainable manner play an essential role in the Nordic bioeconomy. 

Nordic countries, including the objects of this study Sweden and Finland, aim to strengthen 

development of bioeconomy. An essential element of bioeconomy is biorefining. Biorefining (Lange, 

2015, p. 179) is the method of processing biomass into energy and other products. Biorefining is 

acknowledged as one of the top directions towards bioeconomy in Europe. Similarly, it can be seen 

as a major initiative in the utilization of renewable biomass within the Nordic region. Renewable 

energy levels in Finland and Sweden in 2008 were higher than in any other member state of European 



 

28 

 

Union (Verbong & Loorbach, 2012). In the next section, the principal theoretical paths of the previous 

literature on transitions are presented in particular from the perspective of sustainability transitions. 

2.2 Transitions 

The structure and functions of transitions from the perspective of sustainable development are 

discussed in this section. Research in the field of transitions is considered from the point of view of 

the present study which focuses on sustainability transitions. Strong knowledge base that improves 

the development of bioeconomy and links research and innovation field with regions is discussion in 

the previous research. Different bioeconomy strategies aim to include measures that support research 

institutions and industries collaboration and thus creating space for innovation. De Besi & 

McCormick (2015, p. 6) explain that innovations seem to take place at the regional level and within 

the collaboration between different sectors. A coherent policy framework for the development of 

bioeconomy is suggested to be built in the national and regional strategies. Policies would henceforth 

support collaboration between all actors and the stimulation of market demand for bio-based 

technologies and products. (De Besi & McCormick, 2015, p. 7) 

Transitions involve different types of long-term changes that are characterized by uncertainty and 

complexity and a thorough knowledge on transitions is essentially useful for policymakers.  

(Frantzeskaki, de Haan 2009, p. 593) Transition theory is connected to the existing frameworks of in 

policy analysis literature through the reasoning and driving forces that push the transition. In policy 

analysis, however, those forces tend to be external whereas change of the system can simultaneously 

appear from within the system in the transitions theory perspective. (Frantzeskaki, de Haan 2009, p. 

594) Therefore, the forces that drive transitional change that may transform the societal system both 

from within and outside the system.  

Transitions involve multiple actors such as businesses, citizens, scientific and research communities, 

policymakers, social movements, and interest groups as well as the interactions among a diverse 

group of actors (Geels, Asquith, Turnheim, Kern & Kivimaa, 2018, p. 8). Transitions are regarded 

evolutionary processes that have tendency for conflicts.  Essentially political actions, producing trade-

offs and influencing other sectors within and outside the intended transition may cause conflicts. 

Geels et al. (2018, p. 8) argue that government’s role in the transition is based on enabling society-

wide transformation processes by the means of a broad policy mix of innovation, experimentation, 

diffusion, and networking as well as constructing the platform for a structural economic change.  
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Transition towards bioeconomy comprises reduction in fossil resource use through technological and 

innovative solutions that enable transition from fossil resources to biogenic resources (Jander & 

Grundmann, 2019). Transition towards bioeconomy is recognized in European Union’s recent policy 

development: the long-term strategy for a climate-neutral covers economic and societal transitions 

and public engagement that is required to achieve the transition to net-zero greenhouse gas emissions 

by 2050. European Union’s agenda stresses the importance of all sectors prioritizing and get ahead 

with sustainability transitions. (Geels et al., 2018) Addressing the transition towards circular 

bioeconomy thus aligns with the policy development in the European Union. 

Transitions towards sustainability involve characteristics that distinguish them from other forms of 

transitions. Transitions towards sustainability are goal-oriented and purposive since the transitions 

address several persistent environmental problems (Geels, 2011, p. 25). Sustainability is, however, 

an ambiguous concept that researchers and policymakers have a variety of alternative ideas of and 

that is in the target of debates since people find different disadvantages and advantages of 

sustainability solutions or policies. Geels (2011, p. 25) similarly argues that sustainability transitions 

require obvious changes in policies and regulatory frameworks to replace existing systems. Another 

unique characteristic of sustainability transition is the required involvement of large incumbent firms 

in the industries of transport, energy, and agriculture. These points given; multidimensional 

sustainability transitions require interactions between actors in different levels.  

Exploring and understanding sustainability transitions in this study is approached through a 

theoretical perspective that is known as a multi-level perspective. Multi-level perspective as a 

theoretical approach discovers multidimensional nature of sustainability transition, structural and 

dynamic changes, and environmental innovations replacing or reconfiguring existing systems. The 

way that multi-level perspective anticipate transitions is based on the interactions among processes 

on three levels in society. Multi-level perspective is a middle-range theory that presents transitions as 

processes that consist of developments at three analytical levels of niches, socio-technical regimes, 

and landscapes. Geels (2011, p. 36) argues that transition research, in particular socio-technical 

transitions to sustainability, could benefit from applying new methodology such as comparative 

studies. 

Theoretical frameworks that focus on sustainability transitions, as Köhler et al. (2019, p. 4) present, 

are the multi-level perspective, the technological innovation system approach, strategic niche 

management and transition management. The origin of transition research is based on the field of 

innovation studies. Multilevel perspective combines ideas of evolutionary economics, the sociology 
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of innovation, and institutional theory. Multilevel perspective is an analytical framework that builds 

theoretical frames in this study since it has been prominent in similar studies in the research and thus 

been used in many analysis. It has remained as frequently cited even though there have been multiple 

other analytical frameworks and new concepts from different fields and theories as the sustainability 

transitions research has expanded and progressed. Given these points, applying the analytical 

framework of multilevel perspective in the study of sustainability transitions supports adequate and 

reliable research. 

Societal transitions occur within societal systems and requires the societal system changing its 

structures, cultures, and practices. Transition refers to the societal system functioning in a different 

way compared to the way that it used to due to the fundamental change in the societal system 

(Frantzeskaki & De Haan 2009, p. 594). The societal system in this study refers to the environmental 

sustainability and is narrowed down to the circular bioeconomy. Societal systems are distributed into 

multiple subsystems that are considered as constellations: regime, niches, and niches-regimes. 

Regime as a dominant functioning represents cultures, practices, and structures whereas niches are 

less powerful and niche-regime is a constellation with power but consists of different cultures, 

practices, and structures. Finally, landscape has a key role in this theoretical framework: the 

surrounding environment of the societal system is landscape that also includes global changes and 

trends, thus influencing the transitions in the societal systems. (Frantzeskaki & De Haan, 2009) 

2.3 Multilevel perspective as an analytical framework 

This section presents an analytical framework that is utilized to understand the transition towards 

circular bioeconomy and identify drivers for that transition on different levels. Previous research on 

transitions shows two directions according to Bosmans and Rotmans (2016, p. 8). One distinction, on 

the one hand, covers understanding the transition processes and transition dynamics. On the other 

hand, another distinction aims to understand how actors influence transition processes. Multilevel 

frameworks have been built in the analysis of transitions that often include different levels in time 

and functional or geographical dimensions. Bosman & Rotmans (2017, p. 9) stress that in the 

multilevel perspective, transitions can occur when development align in all three different levels. 

Multilevel perspective has been criticized; however, it has been approved in many studies and thus 

the benefit of the framework confirmed in interpreting and analyzing transition related to circular 

bioeconomy (Bosman & Rotmans: 2017, p. 9). Different approaches and theoretical viewpoints to 

multilevel perspective are discussed in the following parts of this section. 
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Concept of multilevel perspectives provides a descriptive framework for analyzing changes that occur 

within transitions on a broad range (Grin, 2010, p. 133). Multilevel perspective indeed supports 

exploration of long-term and complex transitions that kind sustainability transitions are described. 

Transition occur over time as changes at one level reinforce changes at the other level (Grin et al., 

2010, p. 266). Grin (2010, p. 20) explains that multilevel perspective is a general theory since it does 

not define interactions between for instance technology, culture, and science, but it rather needs a 

more specific theories to explain it in a more specific scale. Multilevel perspective as a theoretical 

tool has been utilized in the sustainability and energy transitions in terms of technological innovation 

and user practices as well as the elements in the society in transition roadmaps. Transitions are long-

term transformations interacting on those three levels. (Biermann & Kalfagianni, 2016) 

Multilevel framework explains the origins of transitions, the location of transitions, but it lacks the 

ability to identify dynamic patterns of a transition. The question of adequacy of three scale levels 

remains open in terms of complex multiple-scale interference of transitions (Grin, 2010, p. 134). 

Many elements of transitions tend to cross and involve and overlap the scale levels or occur in 

between the scale levels. Regimes play an essentially decisive role in sustainability transitions by 

responding to pressures from niches or landscapes. It is argued that regimes may take a defensive 

approach, a reactive and accommodating approach or an innovative approach by contributing actively 

to a transition (Grin, 2010, p. 133). Geels (2002, p. 1262) presents seven dimensions of sociotechnical 

regimes: technology, markets, symbolic meaning of technology, infrastructure, industry structure, 

policy and techno-scientific knowledge. 

Geels (2002) describes multilevel perspective as an analytical and heuristic framework to discover 

transitions and to support understanding complexity of developments requiring usually qualitative 

data (Geels, 2002, p. 1273). The three concepts are connected to each other through multi-level 

perspective. The macro-level of landscape consists of relatively slowly evolving developments and 

changes in external factors whereas micro-level of niches is more of radical innovations. Regimes are 

embedded within landscapes and niches within regimes (Geels, 2002, p. 1261). Transitions take place 

through developments at all levels and linkages of them. Geels (2002, p. 1262) illustrates that radical 

innovations make it through the niche-level only if ongoing processes at the regime and landscape 

level allow spaces for opportunities of innovations. Geels (2002) argues that socio-technical regimes 

consist of multi-actor network that consists of public authorities, research network, producer network, 

societal groups, user groups, financial network, and suppliers (Geels, 2002, p. 1260). Changes in one 
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element in the network may result in changes in other elements, too. The changes and interactions 

between different levels are demonstrated in the Figure 4.  

 

Figure 4. Multilevel perspective. (Geels, 2002) 

Socio-technical regimes as a part of the three-level perspective on transitions is utilized in this study 

whilst delving into the elements of sustainability transitions in two selected cases. Three different 

levels in the multilevel perspective describe and conceptualize transitions from fossil fuel-based 

systems to low-carbon fuel systems. Verbong and Loorbach (2012, p. 126) explain some of the main 

reasons for slow emergence of sustainable energy: the existing energy consumption is locked in into 

socio-technical fossil fuel regimes and therefore needs to be tackled with the strong role of 

experimentation and niches that produce innovations.  

Transition approaches in in the field of transition studies emphasize the concept of niches and 

experimentation. Verbong and Loorbach (2012, p. 319) raise the question of transitions as 

fundamental changes as a part of development and its recognizability. The authors (2012) explain 

especially from the perspective of energy transitions that transition as an analytical concept may move 

into a direction without particularly targeted governance or ambitions, but at the same time it may be 

confronting to interpret and analyze ongoing transitions. However, many factors that influence 

transitions can be identified which supports demonstrating systemic patterns and dynamics in the 

transitions. Landscape pressures, regime tensions, public and political discourse, and encountering 
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niche developments lead to transitions and expand knowledge of sustainability related issues 

(Verbong & Loorbach, 2012, p. 319). 

Whilst the research is conducted on transitions, more careful investigation has to be done in the topic 

of decline and phase-out of existing systems. It means that pressure from innovations in niche levels 

may result in decline of existing systems (Köhler et al., 2019, p. 6). Similarly, Köhler et al. (2019, p. 

6) suggest that more research should be done on breakthrough and diffusion since global issues such 

as global warming require quick actions. Another interesting issue that Köhler et al. (2019, p. 6) 

present is that how multiple regime shifts can shape landscape developments and potential 

consequences of societies changing. Changes take place slowly on the landscape level such as cultural 

changes, demographic trends, and broad political changes (Geels, 2002, p. 1262). 

Multilevel perspective considers diverse stakeholders and their interrelations (Scordato, Bugge & 

Fevolden, 2017). The criticism that multilevel perspective has received revolves mostly around the 

emphasis on the emergence of niches as an impact on regime change. The authors mean that 

development of innovative niches is prioritized over destabilization of existing regimes. On that note, 

multilevel perspective also tends to focus on new regimes instead of existing and old ones. Scordato 

et al. (2017) similarly point out that socio-technical transitions may lack the understanding of 

connection between power relations, politics, and sociotechnical transitions.  

Multilevel perspective explains sustainability transitions through the suggestion according to which 

transitions involve interacting processes between three analytical levels (Geels et al., 2018). In the 

following section, those three levels and their role in the transition are investigated and explored from 

the perspective of transition towards circular bioeconomy. Emergence of innovation is the first level 

taking place in niches, that is, protected spaces where experiments can be done without pressure and 

institutional forces. Typical niches are research and development labs. Subsequently, the following 

process in the transition takes place in the landscape level where gradual, long-term, or rapid changes 

and trends occur and thus may disrupt the established socio-technical system and regime. Typical 

landscape developments are urbanization, globalization, and climate change. Finally, the regime level 

is where opportunities for transitional change are created and the existing system is shifting towards 

change. As an illustration, firms start exploring alternative technologies or consumers change 

purchase behavior. (Geels et al, 2018, p. 26) In conclusion, innovations in niche-level may break 

through if landscape developments push the regimes (Köhler et al., 2019, p. 4) 
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According to the framework of multilevel perspective, sustainability transitions are conceptualized 

as a shift from a predominant socio-technical regime to a new regime through the transactions of 

driving forces that connect on all levels of landscapes, regimes and niches. The conflicting issue of a 

long term orientation is addressed in terms of policy implications of sustainability transitions, that is, 

the transitions typically stretch over decades which sets a different set of challenges for long term 

policies: they need to be flexible, adaptive, and reflexive. (Truffer & Coenen, 2012, pp. 5-6). Socio-

technical transitions are changes in societal functions expand beyond individual industries or sectors: 

socio-technical systems build upon the entire value chain from production to resource extraction and 

waste management. Apart from techno-economic dimensions, an equally important section of socio-

technical systems are infrastructure, culture, knowledge, and politics as well as diverse actors and 

interests (Geels et al., 2018)  

The multi-level perspective is conceptualized in three levels: macro, meso and micro (Verbong & 

Loorbach, 2012). Transitions in macro level, landscape, tend to be slow and the level of influence of 

individual actors is low. On the contrary, meso level (socio-technical regimes) are usually more stable 

over long periods of time but can be more compliant to changes that take place through innovations 

(niches) or landscape transformation. Micro level, that is, new emerging technologies with 

experimental nature, are most likely to occur radically and disruptively, thus making impact on socio-

technical regimes. What also distinguishes niches in the micro level from sociotechnical regimes on 

meso level is the networks: socio-technical regimes consist of their supporting networks, policies, 

regulations, and cultures, whereas niches are surrounded by social networks but are deficient of 

stability. (Verbong & Loorbach, 2012) 

Multilevel perspective, as indicated previously, consists of three levels which of socio-technical 

regimes locate the transitional progress. Geels (2012, p. 1261) explains that those three levels and the 

relation across the levels can be understood as a nested hierarchy that consists of three levels. “These 

changes are triggered by destabilizing the pressures from the societal context in which the regimes 

are embedded (so-called socio-technical landscape forces) or by rivalling upcoming socio-technical 

configurations (so-called niches).” (Truffel & Coenen, 2012, p. 5) Three levels of multilevel 

perspective can be classified by the following specific characteristics that Chandrashekeran (2016, p. 

1638) discovers. Niches are characterized by creative opportunities for learning and innovation 

instead of rules-based elements, regimes are built upon rules and landscape dynamics feature external 

factors outside regimes such as accumulating environmental problems, changing social and cultural 

norms as well as long-term economic developments (Chandrashekeran, 2016, p. 1638). Regimes are 
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embedded in institutions and infrastructures, tending hence to stay stable. “The systemic dimension 

of transitions and the tension between stability and change are central to the MLP, represented by the 

interplay of different degrees of structuration at different levels of analysis 

(niche/regime/landscape).” (Köhler et al., 2019, p. 4) 

Multilevel perspective has been used as an approach in multiple transition studies.  It is based on 

evolutionary economics, sociology of innovation and institutional theory (Köhler et al., 2019, p. 4). 

Multilevel perspective combines relevant components of other theories. Multilevel perspective is an 

analytical framework that links theoretical principles and mechanisms from other theories. (Grin, 

2010) Multilevel perspective is a macro analysis that builds bridges with a broad range of theories 

and approaches from social science theories, policy analysis, political economy, and actor network 

theory. (Köhler et al., 2019, p. 18).  

Multilevel perspective has received criticism about non existing approach to spatial characteristics in 

socio-technical transition processes since space is only indirectly stated in the framework. Truffer & 

Coenen (2012) argue that the framework presents socio-technical regimes that is structured separated 

from the geographical location of the actors. Although multilevel perspective takes into account local 

and global processes, most of the analysis in the previous research have been conducted with the 

focus on transformation processes in specific countries and with the assumption of sustainability 

transitions occurring at the national level (Truffer & Coenen, 2012, p. 6). Similarly, the previous 

literature shows that the criticism considers some methodological ambiguity and weak empirical 

support as a consequence of inadequately coherent expression of the nature of the three levels 

(Chandrashekeran, 2016, p. 1638). Geographies of transition have been inadequately addressed, 

however, the recent studies that utilize MLP have engaged with regional features in a broader sense 

demonstrating more in detail for example the niches and regions’ diverse technological, natural 

resource, governance, and institutional nature and their impact on the niches (Chadrashekeran, 2016). 

Similarly, it is stated in the previous literature that taking into account the spatial contexts at the 

national, regional or local level may lead to a broader understanding of the transition in the multilevel 

perspective analysis as a theoretical framework (Marx, Marotti De Mello, Zilbovicius & De Lara, 

2015, p. 1097). 
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Figure 5. MLP considering spatial context. (Marx et al., 2015, based on Geels and Schot, 2007). 

There are some limitations in the multilevel perspective approach: some open questions remain 

concerning the ways that societies can initiate and lead the processes of systemic change towards 

long-term environmental objectives. As stated in the previous research, multilevel perspective indeed 

provides a suitable framework for understanding transitions (Köhler et al., 2019) In conclusion, 

multilevel perspective as a transition framework acknowledges the fact that transitions towards set 

bioeconomy related outcomes cannot simply be planned or implemented. This section covers a review 

of the literature on the transitions with the focus on multilevel perspective. The methodological 

procedures and choices are described in the next chapter. 



 

 

3 Methodology 

This chapter covers the methodology of the study. Methodology is divided into the sections of case 

study, content analysis, a presentation of the data, and document analysis. Introducing different parts 

of methodology is followed by reviewing the working phases of the document analysis that was 

conducted in this study. 

3.1 Case study 

This study is a qualitative case study that consists of two cases. The research design is called a 

multiple case study. Gillham (2010) explains that depending on the research problem, multiple cases 

may be interconnected. Therefore, conducting a multiple case study can be a more accurate analysis 

of the problem. Multiple case studies – as other types of case studies as well – seek to precisely 

describe the cases and answer to specific research questions (Flick, 2014, p. 121). Description and 

interpretation are essential parts of qualitative case studies as the purpose of the study is to execute 

an in-depth analysis. A characteristic that represents this study comprehensively is the viewpoint: the 

aim is to understand the case from perspective of those involved (Gillham, 2010, p. 11). From the 

methodological point of view, multiple case study is the main method in this study and document 

analysis is a sub-method to carry out the analysis (Gillham 2010, p. 13). 

This study is designed within the method of multiple-case study to allow for full research of both 

cases. Yin (2014, p. 56) explains that both single case study and multiple-case study are designed 

within the same methodological framework and fill the standards of case study research. The method 

of case study supports the research purpose in this study as it allows an in-depth exploration of the 

research problem and seeks to deepen understanding of the phenomena that is under investigation. 

The present multiple case study aims to achieve a profound and distinctive knowledge on the research 

problem within the standards of case study research (Kananen, 2017, p. 48). In this study, a “two-

case” case study potentially leads to substantial analytic conclusions compared to only having one 

case as two research targets provide diversified outlooks for the pre-determined research problems 

(Yin, 2014, p. 64). Selection of two cases is based on the mutual features of the two cases as well as 

a prediction of similar results which is described as a literal replication.  
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Northern Finland and Northern Sweden are at the forefront of tackling environmental challenges in 

the Arctic. The selected two regions are linked to each other by not only their geographical closeness 

but conceptual closeness in terms of sustainability features and challenges. Although the regions are 

geographically located near each other with similar climate circumstances, they are studied together 

in this multiple case study with the intention of discovering insights of different current approaches 

as well as potential future directions. Similarities and differences in these regions are investigated 

carefully to find how measures are implemented by two governments with a shared motivation for 

the transition. Despite the regions’ similarities, their national governments’ impact from Finland and 

Sweden may be different as well as the impact of the global development in these regions.  

Public administration in both Finland and Sweden is based on same principal matters of Scandinavian 

country group that is in a broader context part of Western administrative traditions. The Scandinavian 

group of countries carries a strong democratic tradition and distinctive cooperative features. Finland 

and Sweden are distinguished from other welfare states by being recognized as social democratic type 

of welfare state that universality is in an important role. The countries acquire a distinctive 

decentralized administrative structure and functional local and regional governments. Western 

Europe can be distinguished by four groups based on their legal systems; Common Law, Roman-

French, Roman-German, and Roman-Scandinavian, which of the latter includes both Sweden and 

Finland. The Scandinavian administrative profile compared to continental Europe is characterized by 

external transparency, citizen participation, and a high degree of autonomy of action of local 

authorities that are politically and functionally strong. (Kuhlmann & Wollmann, 2014) 

Northern Finland and Northern Finland as northern peripheral areas are recognized outside the 

regions. OECD has (OECD, 2016) given recommendations for key political actions in northern 

sparsely populated areas that Northern Finland and Northern Sweden are included in. According to 

the recommendations, entrepreneurship and innovations should be encouraged and increased in the 

regions in particular the projects that are related to the bioeconomy. Also, the northern sparsely 

populated areas are encouraged to build and maintain a functional long-term collaboration that boost 

opportunities in the field of bioeconomy. Collaboration could have positive effects on networking 

with metropolis areas and education and research institutions. Through collaborative actions, the 

regions could more effectively utilize smart specialization in the field of bioeconomy (OECD, 2016, 

p. 14). Geographical characteristics in the sparsely populated northern regions are unique. Climate 

and environmental circumstances as well as the wealth of natural resources are present in the northern 

regions and there is potential for renewable energy production (OECD, 2016, p. 3). 
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3.1.1 Northern Finland 

In the Finnish context, a regional institution that enforces national strategies at the regional level is 

Center for Economic Development, Transport and Environment (ELY) that operates under Ministry 

of Economic Affairs and Employment of Finland together with Regional State Administrative 

Agencies (Ministry of Economic Affairs and Employment in Finland, 2021 and Cederlöf & Siljegren, 

2020). ELY centers that are based in regions adapt to climate change by following the guidelines of 

the government that emphasizes regional perspective (Cederlöf & Siljegren, 2020). Lapland ELY-

center deals with all three signed responsibilities of a regional ELY-center: business and industry, 

transport and infrastructure, and environment and natural resources (Center for Economic 

Development, Transport and Environment, 2020). In addition to ELY-centers, municipalities and 

regional authorities have key roles in integrating climate change related visions, such as transition to 

bioeconomy, at the regional level (Cederlöf & Siljegren, 2020). 

ELY-Centers are important and noticeable actors within the state regional administration in Finland 

and thus essential role in regional development (Perenius, 2002). ELY-Centers’ hold a key role at the 

regional level in in tackling climate change and implementing national and regional strategies and 

policies (Cederlöf & Siljander, 2020, p. 57). However, the Regional Councils are the central policy 

authorities and in charge of framing regional development programs. Municipalities participate 

actively in formulating regional developing programs with Regional Councils. (Perenius, 2002, p. 34) 

There are ongoing projects that aim to support regional actors’ climate change mitigation and 

adaptation through the ELY-Centers (Cederlöf & Siljander, 2020, p. 47). Regional climate work is, 

alongside with the projects that examine effectiveness and opportunities of the regional state 

authorities, supported by allocating additional funding to the ELY-centers for the promotion of 

climate and circular economy work (Cederlöf & Siljander, 2020, p. 48). 

Major bioeconomy related vision in Finland is to be a forerunner in circular bioeconomy and clean 

tech by 2025 (Lange, 2015, p. 26). Forestry, forest-based industries, and agriculture are the main bio 

resources in Finland thus making up the use of renewable energy sources a significant share in the 

total energy consumption. Renewable energy sources, in particular bioenergy, are profoundly utilized 

in Finland compared to other industrialized parts in the world. Lange (2015, p. 32) explains that 

energy efficiency and the increasing use of renewable energy, such as diverse exploitation of water 

resources and biomass, are the foundation towards achieving the strategic goals. 
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3.1.2 Northern Sweden 

Sweden has three levels of government: national, regional, and local of which regional governance 

takes place in regional councils and county administrative boards (Government Offices of Sweden, 

2015). Norrbotten County adapts national climate change strategies in Swedish context. Norrbotten 

County similarly is in charge of regionally relevant environmental issues and presents measures that 

are to be taken to tackle environmental challenges in the regional context. Although Swedish national 

institutions Swedish Environmental Protection Agency and Swedish Agency for Marine and Water 

Management are responsible for environmental issues and sustainable development in Sweden. 

Norrbotten County in the northernmost part of the country has a key role in raising the regionally 

relevant questions with a focus on regional needs. (Länsstyrelsen Norrbotten, 2021) 

Regional level in Sweden consists of counties that are governed by County Administrative Board that 

are authorities at the regional level. The regional development measures are managed and 

implemented by the County Administrative Boards (CAB) as well as creating long-term strategies 

for regional development. The CABs accordingly oversee enforcing the government level decisions 

and link the interests to the county in relevant terms. Municipalities are, similarly to Finland, in a 

dominant position to reinforce and influence policy matters in regional level. (Perenius, 2002, p. 35) 

Many different innovation activities in the field of bioeconomy are currently ongoing in Sweden, 

visioning that transition to bioeconomy will have completed by 2050 (Lange, 2015, p.  27). Transition 

to a circular bioeconomy in Sweden is approached strongly through research and innovation with 

engagement of various stakeholders from industrial actors to public agencies and academia (Reime, 

Røste, Almasi, Coenen, 2016, p. 26). Biomass resources arise mainly from forest land and agricultural 

lands. Similarly, to Finland, marine resources are poorly utilized. Sweden pursuits a sustainable 

production of biomass across sectors and industries, thus reducing climate effects and the dependence 

of fossil-based raw materials (Lange, 2015, p. 40). Apart from forest and agricultural industries, 

chemical industry is among the potential industries in attempting the transformation from fossil-based 

resources to biomass. 

3.2 Content analysis 

Documents in this study are analyzed by the means of content analysis and document analysis. 

Content analysis provides a reliable way to analyze documents systematically and objectively (Tuomi 

and Sarajärvi, 2018).  Analyzing the content of documents leads to a coherent and general 

understanding of the phenomena and objects of the research. Content analysis can be used to structure 
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and organize the documents, but the conclusions cannot be drawn from the document analysis alone. 

Therefore, it is important to conclude the research paper by finding and presenting the results and 

findings as the conclusions instead of only demonstrating the structured content as results or 

conclusions. (Tuomi & Sarajärvi, 2017, p. 117) 

The aim of the content analysis is to find implications and explanation in selected forms of content, 

that is, policy documents in this study through the lenses of an author’s experiences and existing 

knowledge on topic. Content analysis provides value for the data as the broad and interdisciplinary 

data is organized within different thematic and contextual features. The data set is unified from 

separate stakeholders into simplified and joint structure within contextual setting at the start of the 

content analysis. Tuomi and Sarajärvi (2017, p. 122) emphasize that the data set must be organized 

in a clear and concise manner yet not losing the informative value of the documents.  

This study is conducted by utilizing combination of principles in both deductive and inductive data 

analysis. Inductive approach is often chosen when there is not much knowledge about the 

phenomenon, moving from specific to general. Whereas, deductive approach is used when previous 

theory or model is tested in a new context, moving from general to specific. Both approaches 

complement each other at different stages of the content analysis in this study by combining theory-

driven approach with elements of data-driven approach. The method used in the present study is 

accordingly called a theory guiding analysis. (Elo & Kyngäs, 2008) 

Structuring the data was determined prior to investigating the data closely due to the deductive 

strategy that was utilized in this study.  Deductive strategy refers to basing the research work on 

previous knowledge. (Schreier, 2012) This is contradictory to the data-driven inductive strategy that 

means creating the coding frame and conducting content analysis based on the data.  Although data-

driven strategy for building a coding frame and doing a content analysis entirely inductively are rare, 

Schreier (2012, p. 86) explains that at least a part of all coding frames typically are partially data-

driven since qualitative data is usually rich and contains more information than previous knowledge 

could have assessed.  Content analysis in this study is conducted deductively which was the start for 

building the coding frame within the basis of concepts provided in the bioeconomy framework. 

The research work is divided into three different phases. Identifying themes and codes from raw data 

is an essential step as it allows the researcher to reduce the non-essential content of the data set, that 

is, the components in data that are not of value for the research problems. Reduction is followed by 

clustering or grouping the data into relevant combination of categories that contain sections that 
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describe differences and similarities identified from raw data. Consequently, grouping arranges the 

themes from the raw data into categories and subcategories in accordance with special features and 

factors of the research problem. Clustering ultimately leads to combining subcategories and bringing 

them together to broader categories as well as main sections that illustrate major research themes. 

Reduction and clustering result in a unified category that functions as a clear link between the 

thematic classifications and the research problem. The final working phase is abstracting that follows 

along from conceptualization towards theoretical framework and conclusions within the contextual 

settings of the research. (Tuomi and Sarajärvi, 2017, p. 124).  

3.3 Document analysis 

Research process starts with gathering the relevant and sufficient amount of data for further 

consideration and analysis. National and regional policy documents are primary documents in this 

study. The framework of the features of the selected documents follows the guidelines of the figure 

that is stated in the article that analyses strategies and policies for the bioeconomy (Staffas, 

Gustavsson & McCormick, 2013). The authors (Staffas et al., 2013) that Finland and Sweden are 

among the most important actors for developing bioeconomy strategies as they are rich in bio-based 

resources and they have innovations in the field of bioeconomy. The documents that are analyzed in 

this study are governmental, official documents. The documents are existing documents that are 

available on public sources. Since a comprehensive overview is preferred, several other policy 

documents are reviewed to support the research process and reliability. Table 1 provides information 

of the policy documents that are analyzed in this study. 

Document analysis is a pertinent method in qualitative case studies to unfold the research problem 

and to detect relevant insights of the research questions. Although documents may include various 

types of different written texts from private documents to large data sets and public records, for this 

study they are limited to the selected resources from the governmental sources based on their 

reliability and comparability. Documents are standardized artifacts (Flick, 2014, p. 353). Analyzing 

documents means that the focus is on publicly available documents that are explored without filters 

of individual memory and meaning making (Flick, 2014, p. 299). Documents have been made by 

people intentionally for specific purposes. Same methodological criteria are applied in the material 

and document selection to get relevant collection of the data set. Whilst selecting documents, key 

issues to be noticed are taking the context, such as who produced documents and for what purpose, 

into account. (Flick, 2014, pp. 299-300)  
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Documents that are chosen in this study are provided by public service agencies. Selected documents 

are public documents, thus affecting public decision-making process (Moe & Karppinen, 2012, p. 4). 

The selected documents connect to the research problem as the thematic subjects in the documents 

combine regional development, transition towards circular bio-based economy, arctic region, and 

strategies in regards with transition from fossil-based to bio-based economy. The documents are 

development and transition driven. Inclusion of the drivers, that are central research problems, was 

ensured prior to selecting the set of documents as the key data for the study. Appropriateness and 

relevance of the method as well as its suitability to the research problem is reflected upon the 

comprehensive literature on methodology in qualitative studies (Flick, 2014) to ensure that the data 

collection covers the research problems.  

Documents as an empirical data were selected based on the criteria that is presented by Flick (2014, 

p. 355): authenticity, credibility, representativeness, and meaning. Authenticity refers to primality 

origin of documents whereas credibility means selecting documents that are accurate, reliable, and 

free from errors. The question of representativeness refers to whether the document is typical or 

untypical version of the document of its kind. Meaning in turn indicates that evidence is clear and 

comprehensible. Meaning can be distinguished by the meaning for the producer of the document, 

meaning for the audience, and meaning for the object of document (Flick, 2014).  

Documents as data is examined to gain understanding, meaning, and empirical understanding by 

organizing the data into themes and categories through content analysis (Bowen, 2009, p. 28). 

Document analysis can be used as completing other research methods as well as a finite stand-alone 

method. Since document analysis is used without any complementary methods, the document analysis 

is used as a stand-alone method. According to Flick’s (2014, p.354) definition, the documents in this 

study are official state documents based on the authorship. Apart from authorship, documents can 

also be classified in terms of accessibility: in this study, the documents are either open archival or as 

majority of them open published. Discovering documents in the research process always starts with 

finding answers to the following questions: Who has produced this document, for which purpose, and 

for whom? What were the personal or institutional intentions to produce and store this document or 

this kind of document? Additionally, analytical questions related to the reality that documents create 

as well as the accomplishment of the task in the documents should be considered. (Flick, 2014) 

Table 1. Documents. 

Country Title Publication year Publisher 
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Finland The Finnish 

Bioeconomy 

Strategy 

2014 Ministry of Employment and the Economy 

Sweden Swedish Research 

and Innovation 

Strategy for a Bio 

based Economy 

2012 Swedish Research Council for the Environment, 

Agricultural Sciences and Spatial Planning 

(FORMAS) 

Finland Regional 

Development 

Strategy 

2017 Regional Council of Lapland 

Sweden Regional 

Development 

Strategy 

2019 Regional council of the county Norrbotten 

Finland Finnish roadmap to a 

circular economy 

2016-2025 

2016 The Finnish Innovation Fund Sitra 

Sweden Circular economy – 

Strategy for the 

transition in Sweden 

2020 Ministry of the environment in Sweden 

Finland Lapland’s arctic 

bioeconomy 

development 

program 2018 

2018 Regional council of Lapland 

Sweden Sweden’s strategy for 

the Arctic region 

2020 Government offices of Sweden 

 

Policy documents are analyzed from the perspective of transition towards bioeconomy to define 

regional dimensions within Northern Finland and Northern Sweden. Subsequently, the documents on 

both national and regional level are collected to comprise the primary data of the study. While 

selecting documents, it is important to keep the empirical data apart from the journals and books that 

were presented in the theory section of the study (Kananen, 2017, p. 120). Documents are produced 

for other purposes rather than research and for some specific audience that is not necessarily the same 

as those that case study is done for (Yin, 2014, p. 108). However, documents broaden the view of 

researcher and support creating a comprehensive overview of the phenomena that is investigated. All 

research material was sorted by their centrality to the research problem in accordance with Yin’s 

(2014, p. 109) implication: whilst searching for pertinent documents, more time should be spent on 

reviewing the central documents and leaving aside insignificant material for later viewing. That 
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allows the researcher to progress onwards with the research. Sorting documents by their centrality 

requires having a thorough idea of the research problems. 

Documentation of the research procedure is required in qualitative research. It implies that the 

researcher should show detailed facts about how the study is conducted. Bowen (2009) briefly 

describes that document analysis involves skimming, reading, and interpreting which is a part of the 

content analysis. Both advantages and limitations can be identified in document analysis. Developing 

new insights through data analysis is more important than confirming what was previously known on 

the research topic (Flick, 2014, p. 142). Bowen (2009, p. 31) states that among advantages there are 

availability and cost-effectiveness of documents. It requires data selection instead of data collection. 

Coverage is an advantage that is utilized particularly in this study since documents cover an extended 

period of time, different authors, and documents have been produced for different purposes. Bowen 

(2009), however, explains that the insufficiency of documents may turn into a limitation as documents 

are often produced for other purposes than research. 

Documents support the research in detecting from what perspective and what of importance they are 

related to the reality, that is, the cases that are in the center of the study (Gillham, 2010, p. 43). 

Gillham (2010) argues that documents are not inevitable evidence of what happens. However, 

existence of relevant documents in the field of study indicates their significance. Similarly, Yin (2014, 

p. 107) emphasizes the careful use of documents as they cannot be considered as literal recordings of 

events that have taken place. The role of documents in this study connects in particular to the aim of 

identifying changes and transformative elements within the cases. Documents are useful in tracking 

changes and development (Bowen, 2009). 

Exploring and analyzing documents means focusing on what is stated in the documents, what is 

included and how it is expressed. Equally important, exploring documents requires concentrating on 

what is not said and what documents do not include (Rapley, 2007, p. 111; Kananen, 2017, p. 121). 

Observing what is not said may reveal silences, gaps, or thematic areas that are excluded in the 

documents on purpose (Rapley, 2007, p. 111). Whilst doing the analytical work it is essential to notice 

that descriptions are not neutral but rather provide a specific understanding of the reality within the 

contextual frames, producer, and purpose of the document under study. A close attention should be 

also paid to the structure and organization of documents as well as the approach and different schemes 

that support persuading the reader and their understanding of the subject matter. Another key point is 

to focus on the range of sources and evidence (Rapley, 2007, p. 123). Rapley (2007, p. 123) argues 

that exploring also involves taking into account the way that the text is structured and organized. 
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The guiding principle of the research is maintaining the clear linkage between the empirical data to 

the theory and research problem. Together with analyzing the content of documents, their context, 

use, and function are paid close attention to (Flick, 2014, p. 359). In this paper, document analysis is 

conducted in five different phases that are further discussed in the following part of the study. 

Throughout the process from the data phase to the analysis stage, an important part of the work is 

writing memos and notes about insights and observations during the process (Yin 2014, p. 135). 

Writing memos also supports reliability as constantly writing memos about the codes and their 

definitions ensures that there is not a shift in the meaning of the codes during the coding process 

(Creswell, 2014, p. 203). 

Documents are analyzed by using theory guided content analysis. Content of the raw data is 

investigated through the lenses of theoretical frames of the study. Theory guided content analysis 

begins with constructing a table of data analysis that is based on principles of data driven analysis 

(Tuomi & Sarajärvi, 2018). Content analysis guides the process that the raw data is processed. 

Reduction of data is based on the drivers of sustainable development and that is followed by grouping 

and categorizing data. Therefore, the foundation for content analysis is the structure and patterns that 

are recognized in other relevant studies in the research field that form the theoretical framework for 

the analysis. With this being said, the analysis table is not constructed on the basis of the raw data but 

rather with the agenda of the theory. First, I gather relevant categories in the theoretical framework. 

Second, I put together relevant findings in the documents into those categories. Statements in the raw 

data are obtained in accordance with the theory. (Tuomi & Sarajärvi, 2018, p. 131) 

The first in the method is to revise the documents, taking notes and developing a comprehensive 

overview of themes and topics in the documents. I started going through the documents by scan 

reading with the intention to point out thematic sections and keywords. Analysis began 

simultaneously with going through the documents as I could find some study areas that were repeated 

throughout the documents and that came up multiple times in different contexts. In the same fashion, 

I could discover things that are not relevant to my research questions or that do not appear in the 

documents frequently. Kananen (2017, p. 136) suggests that reading through the set of data at once 

does not deepen the understanding of the content so it is crucial to begin the orientation with the data 

whilst selecting the documents with the analytical approach.  

Process of going through the documents started with reading through them one by one. This supported 

in building a comprehensive and profound overview of the research area and each individual 

document as well as deepening knowledge on research problems. Reading through the documents 
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was accompanied with making notes of the text and taking notice of questions, ideas or any thoughts 

that would come up during the reading process (Creswell, 2014, p. 198). Reading through the raw 

data was followed by going through each document in more of a detailed sense. This phase of the 

process allowed me to identify the major agenda and thematic schemes that documents provided 

whilst simultaneously bearing in mind research questions. This step was essential to contemplate 

given that the original purpose of the documents is not the same as the one of the research processes 

– as mentioned at the earlier stage, selected documents are not a homogenous assemblage of data. 

Not until having gone through all the documents separately, a list of all the topics can be established 

and the process may move into clustering (Creswell, 2014, p. 198). The intention of reviewing and 

re-reading the documents is to identify relevant information as well as to put the non-relevant 

information aside (Bowen, 2009, p. 32).  

Conducting the analysis occurred manually by utilizing so called paper and pencil coding (Owen, 

2014, p. 14). Although there are multiple analysis software programs that are designed for qualitative 

data analysis and manage the process, paper and pencil coding was applied from the very beginning 

of the research process. Taking the real-world approach supported the research process along the way 

of the analysis. Arguments (2014, p. 14) that support the manual process include the notion of 

mechanizing the analysis and disassociate the researcher from the data. In this study, conducting the 

analysis by paper and pencil coding had positive effects on diving deep into the research problems 

and deepening understanding of the data, as well as increasing the capability to critically observe the 

documents.  

Scanning through the documents was followed by reading through all of them. That phase required 

making notes and highlighting relevant issues to the research problems. At this point, the process was 

initiated with each document by itself so that the major themes and categories could be identified on 

the basis of each individual document. Themes and topics were therefore not categorized and coded 

in accordance with the key areas in the analysis table. The intention of reading all the documents was 

to ensure that the topics would be understood correctly and associated to the research problem. This 

would also aid to reduce the non-relevant issues in the raw data. The researcher should at all times 

focus on the information that is relevant from the perspective of the research problems. The data in 

this study includes parts that are not relevant to the research process. Once this phase is completed, 

categorizing of the data may begin.  

Clustering the raw data forms the foundation to the structure of the research process that define the 

research problems (Tuomi & Sarajärvi, 2018, p. 124). Clustering, that is, grouping means gathering 



 

48 

 

subcategories, which in turn leads to main categories and further into few major groups. Abstracting 

data (Tuomi & Sarajärvi, 2018, p. 125) is an essential part of the analysis process as it allows the 

research to distinguish relevant information from the information that does not contribute towards 

solving the research problem. The expressions and definitions that are present in the raw data are 

turned into theoretical terms and definitions at the phase of abstracting. (Tuomi & Sarajärvi, 2018, p. 

125)  

Reducing data required multiple times of reading through the documents. The phase of reducing data 

includes not only reducing the data but also finding relevant contents within the area of the research 

problems. Contents are first highlighted and marked. Whilst discovering the documents there were 

things that first seemed relevant for the research but they turned out to exist outside the research 

problem. Detecting documents typically leads to trying to include all interesting elements and aspects 

outside the scope of the research problem into the research process. It is acknowledged as getting lost 

in data (Schreier, 2012, p. 58). Many of the highlighted and listed things would be related to the green 

economy and sustainable development in general but they would not be classified as drivers of 

transition.  

Overviewing the raw data and reducing non-relevant aspects is followed by abstracting the relevant 

information and dividing it into one of the five main categories. Constructing the categories in the 

coding process is based on a strong interaction between the conceptual framework and the data. The 

main categories are those dimensions in the coding frame that are the focus in the analysis and that 

the researcher wants to know more about (Schreier, 2012). Five main categories in the content 

analysis in this study are five key drivers that are presented in the framework (SAT BBE, 2015) that 

shapes the foundation for the research problems in this study. Subcategories and main categories 

together construct a coding way. The coding frame consists of main categories and subcategories for 

each main category that specify meanings that are relevant to the research questions with respect to 

the main categories, that is, the five classes of drivers. (Schreier, 2012) 

Building the coding frame starts with breaking down the data according to source: each one of the 

eight selected documents was systematically investigated (Schreier, 2012, p. 106).  Breaking down 

the data occurred source by source, thus publication year or the origin of the document did not have 

an impact on the order that the data was examined. However, in the theory guided content analysis 

the main categories arise from the theory which allowed breaking down the data source by source yet 

building the coding frame around the main categories. Breaking down the data by combining the two 

strategies in accordance with source and topic is acknowledged as a valid strategy (Schreier: 2012, p. 
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106).  Kananen (2017) sums up the abstracting phase of coding as a cognitive map that supports the 

researcher to understand the data as a whole. To put it briefly, coding is a technique that allows 

organizing the large amounts of material into a concise and clear form.  

Simplified expressions altogether create a concise map that allows identifying similarities and 

differences in the data. Prior to creating subcategories, the groups of relevant information in a 

simplified form is examined with the intention of finding similarities in the content. That would 

further facilitate creating subcategories that describe the content in a sufficient way and that include 

the pertinent attributions in the data. Structuring the information in a concise and coherent manner 

would also assist in perceiving the overall meaning of the groups. Clustering together similarities is 

the key step to identifying lists of similar topics and structuring a coding scheme (Creswell, 2014, p. 

198).  

Throughout the research process, one of the major procedures is to keep the data analysis connected 

to the research problems and research aims. Whilst frequently reflecting upon the research problem 

and turn the focus back to the narrow research questions, it displayed an importance to reframe the 

research questions during the document analysis. Research questions were reshaped along the way so 

that they would align with research problems in the big picture. At times, it is also beneficial to take 

time and space from the data, go back to it and review it over. That would allow some new ideas and 

perspectives arise from the set of data. The data includes a broad range of different viewpoints, 

disciplines, and priorities, maintaining the connection to the research questions is crucial. That 

prevents the research process from disassociating from the research problems. 

Table 2 shows the process that allows a researcher to identify concepts and interpret the raw data. 

That supported to summarize the data and structure it into a consistent form of information. Concepts 

functioned as pillars throughout the process, allowing handling the large set of data whilst 

simultaneously maintaining the continuous connection to the raw data and research questions. Table 

2 below explains the relation between subcategories and main categories. The relevant study areas 

within the criteria of the research problems were abstracted to simplified and clear expressions. Once 

the subcategories are created based on simplified meanings, they are divided into predetermined main 

categories that in this study were defined as five key drivers for transition to bioeconomy. The table 

shows that the codes describe the meaning and thus function as a label.  

 

Table 2. Coding process. 
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Document Quote from the original 

text 

Simplified expression Coding 

The Finnish 

Bioeconomy Strategy 

“In addition to securing 

felling opportunities and 

growth, protecting forest 

biodiversity and natural 

values must also be a part 

of exploiting the forests.” 

(The Finnish Bioeconomy 

Strategy, 2014, p. 14) 

Exploiting the forests 

must include protecting 

forest biodiversity and 

natural values. 

FORESTS 

BIODIVERSITY 

Lapland Agreement – 

The Regional 

Strategic Program 

2018-2021 

Consumers require that the 

products and services are of 

high quality and have been 

produced in sustainable 

manner. Therefore, 

businesses must be 

supported for corporate 

responsibility and 

sustainable production 

cycle. (Lapland 

Agreement, The Regional 

Strategic Program 2018-

2021, 2017, p. 20) 

Consumers demand 

sustainability and 

businesses must be 

supported to enhance 

corporate 

responsibility 

CONSUMER 

BEHAVIOR  

AWARENESS 

COLLABORATION 

The Arctic 

Bioeconomy 

Development Program 

of Lapland 2018-

2025, 2018 

Construction materials that 

are made using wood can 

be used as carbon sinks to 

store atmospheric carbon. 

The circular economy is 

completed upon recycling 

these materials back into 

bio energy. Waste products 

such as the released carbon 

dioxide to be reused in the 

bio economy by forestry. 

(The Arctic Bioeconomy 

Development Program of 

Lapland, 2018, p. 40) 

Wooden construction 

material should be 

used in the 

bioeconomy to support 

the continuous life 

cycle and recycling 

WOOD 

FORESTS 

RECYCLE 

Finnish Road Map to 

a Circular Economy 

2016 – 2025, 2016 

“Creation of a circular 

economy does not only 

target the domestic market 

– the global market 

represents greater 

opportunities, and 

international cooperation is 

a requirement for success 

in the private and public 

sector.” (Finnish Road Map 

to a Circular Economy, 

2016, p. 47) 

Cooperation across 

sectors and nations, 

creates opportunities 

globally 

COOPERATION 

 

GLOBAL TRADE 

NETWORKS 

Regional development 

Strategy Norrboten 

Norrbotten is an 

industrialized county that is 

facing the challenge of 

improving the efficiency of 

energy consumption while 

also reducing greenhouse 

Key stake holders 

acknowledge regional 

challenges of energy 

efficiency, 

environmental 

REGIONAL 

CHALLENGES 
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gas emission release and 

maintaining competitive 

advantage in the industries. 

(p. 27) 

impacts, and 

competition  

ENERGY 

ENVIRONMENTAL 

IMPACTS 

Sweden’s strategy for 

the Arctic region 

“Global warming has hit 

the Arctic particularly hard, 

reducing the extent of ice 

and permafrost cover and 

affecting biodiversity and 

the living conditions of the 

region’s population.” (p. 5) 

Arctic region faces 

regional challenges 

that affect biodiversity 

and local people’s 

living conditions 

REGIONAL 

CHALLENGES 

CULTURE 

NETWORKS 

Sweden’s strategy for 

the Arctic region 

“The increased pressure on 

land- and sea-based 

mineral extraction means 

that considerable measures 

are required to ensure 

circular and sustainable 

resource use.” (p. 35) 

Modern approaches to 

traditional industries 

are required to 

embrace sustainability  

SUSTAINABLE 

RESOURCES  

CULTURE 

Sweden’s 

Bioeconomy strategy 

“Regions and 

municipalities, with their 

administrative and 

developmental 

organizations, are a driving 

force, as they often develop 

regional research and 

innovation strategies 

jointly with commercial 

enterprise in order to utilize 

collective resources more 

efficiently.” (p.21) 

Regions support 

research and 

innovation that in turn 

supports efficient 

resource utilization 

INTELLECTUAL 

PROPERTY 

RESEARCH 

REGIONAL 

GROWTH 

Circular economy – 

Strategy for the 

transition in Sweden 

“Used wisely and 

sustainably, digitalization 

can facilitate the transition 

to a non-toxic and 

resource-efficient 

economy.” (p. 13) 

Digitalization can 

facilitate non-toxic 

and resource-efficient 

economy 

DIGITAL 

SOLUTIONS 

RESOURCE 

EFFICIENCY 

Finland’s 

Bioeconomy strategy 

“Regional self-

sufficiency in energy can 

be improved by using the 

versatile raw material 

supply of the countryside 

as an energy source.” (p. 

18) 

Improving regional 

self-sufficiency in 

energy by using raw 

material supply of the 

countryside 

REGIONAL 

GROWTH 

SELF-SUFFICIENCY 
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Sweden’s bioeconomy 

strategy 

“Stimulate the growth of 

strong research and 

innovation environments 

that contribute to 

relevant knowledge 

being discovered and 

create preconditions for 

innovation within the 

area.” 

Investing in research 

and knowledge to 

create preconditions 

for innovation in the 

area. 

RESEARCH 

INTELLECTUAL 

PROPERTY 

 

 

In summary, processing the document analysis contains multiple working phases that encompass 

defining research problem, selecting the data whilst simultaneously structuring the analysis as well 

as executing the research analysis in a theory guided manner. First, the data is selected in accordance 

with the research problem that is determined by the drivers for transition to circular bioeconomy. 

Henceforth, the data was investigated at various stages in pursuance of structuring the raw data into 

groups and categories that support finding similarities and differences as well as understanding the 

central phenomena in this study. The analysis procedures included constantly reflecting the raw data, 

the coding frames as well as the findings. A continuous reflection occurred through interacting with 

the raw data and the analysis and regularly returning to the documents to clarify or confirm initial 

findings. 

Manual analysis process can support critical thinking that exploring documents requires. Document 

and content analysis include many work phases and steps, but software programs may prioritize some 

steps over others. It is particularly useful with the intention to avoid a long distance between the 

researcher and data. Owen (2014, p. 14) explain that researchers benefit from having both closeness 

and distance from data. Perspectives and conceptual framework should be incorporated to the coding 

technique and analysis as they may imply what questions to ask of the data (Owen, 2014, p. 14). It is 

important to understand the larger picture and have a full understanding of the details of the data to 

be able to make a reliable analysis. Ultimately, paper and pencil coding were applied to balance the 

closeness and distance throughout the analysis process. This section has thus far described the 

methodological choices and analysis, and the following section discusses the findings of this study. 
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4 Drivers for the transition towards circular bioeconomy 

 

This chapter presents a summary of the main findings. Together with identifying drivers, an overview 

of the regional perspective and how it appears in the data is provided. The aim of the document 

analysis was to explore how the data can provide support for solving the research problems. The 

following section introduces the identified drivers for the transition towards circular bioeconomy in 

the data. Drivers are divided into categories that are acknowledged by the conceptual framework and 

discussed in greater detail in this part of the study. As one of the research questions addresses, regional 

perspective is one of the research areas. Therefore, a more detailed account of regional perspective is 

given in this section. The transition towards a post-petroleum era is currently ongoing and the Nordic 

countries are making good progress towards circular bioeconomy (Sitra, 2016; Bird, 2017). The 

section below describes the representation of the drivers for the transition. Presenting different drivers 

and their appearance in the reviewed data is followed by analyzing the role of the drivers in the context 

of the theoretical framework, that is, the multilevel perspective. 

Drivers for the transition towards circular bioeconomy that are delved into in the documents are 

economic development, consumer preferences, demographic development, innovation and technical 

challenge, and climate change. This chapter demonstrates how the drivers for the transition are 

represented in the data. Examples and insights are provided to indicate how the above-mentioned 

drivers appear in the documentary data. First, economic development as a driver towards transition 

to circular bioeconomy is present in the documents with a focus on employment, export, regional 

growth, new business models, market growth, and cooperative opportunities. Second, consumer 

preferences are introduced as drivers in a shape of awareness and demand, consumption choices, and 

different trends such as shared economy, reuse and recycle. Third, demographic development is 

represented in the data through intellectual property, networks, research, and culture. Fourth, 

innovation and technical challenge is presented in the data by various ways, such as digitalization, 

technology, and innovative solutions related to for instance biochemistry, forest, mining, and 

sustainability. Fifth, climate change is demonstrated in the studied documents in the ways such as 

environmental impacts, biodiversity, natural resources, material efficiency, as well as energy and 

waste.  

Economic development is one of the major drivers for the transition towards circular bioeconomy in 

view of its limitless opportunities in terms of economic growth and expansion of markets. Both 

Finland and Sweden have found that the countries’ competence in the bioeconomy industry can result 
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in market growth and new export opportunities. Additionally, transition towards circular bioeconomy 

offers space for new industries, new business models, and new products within the bioeconomy value 

chain. New opportunities also may lead to cooperation between public and private sector and 

businesses and other stakeholders. The evidence discovered in the data confirms the importance of 

collaboration across sectors, regions and nations as it has been previously stated in this paper. Synergy 

of stakeholders is considered as a compelling competitive advantage. Internationalization would 

similarly contribute to the economic development. Transition benefits local economic growth and 

contributes to the countries’ trade promotion. 

Consumer preferences as drivers towards the transition revolve around consumer behavior and its 

multidimensional aspects. Supply meeting demand as an explaining factor for drivers arises from the 

data: whilst consumers’ awareness of options increases and more information about options is 

available, consumer behavior changes and further affects consumption choices. Since consumers 

become more aware of the sustainable options and the impacts of conscious consumption, they also 

tend to demand sustainable solutions and products. This, in turn, leads to accelerate the transition 

from the fossil-based economy to bio-based economy due to the shift in supply and demand.  

Changing attitudes and changing consumption patterns are recognizable drivers for the transition. 

Increasing growth and interest in shared economy, recycling, and renewable energy result in different 

consumption choices that contribute towards transition. Key aspects of the consumer behavior with 

respect to the drivers are the changing values and attitudes of consumers that guide the transition. 

Before proceeding to describe the changing consumption habits that contribute to the transition, it is 

important to note that even motivating consumers as well as improving knowledge and awareness of 

sustainable options frequently appears in the documents. Consumption creates environmental 

pressures that can be reduced by changing consumption patterns (Gíslason and Hallfredsdóttir: 2020, 

p. 9). 

Climate smart consumer behavior and selecting long-term sustainable options is growing as a 

phenomenon. Regional competence is another key driver, as residents in certain areas may base their 

consumption choices on the potential benefits of the region where they reside. “Consumers require 

high quality products that have been produced in environmentally sustainable manners” (Regional 

Development Program of Lapland, 2017, p. 20). Changes in values direct the future development: 

people’s attitudes towards wealth and ownership tend to shift which means that ecological dimensions 

and sustainability guide consumers’ choices. However, there are high material consumption levels in 

the Nordic region which indicates that sustainable consumption and production patterns are one of 
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the major challenges with respect to sustainable development goals in the region (Gíslason and 

Hallfredsdóttir, 2020, p. 18).  

Consumption choices, as a result of more aware and environmental conscious consumers, can lead to 

an accelerated transition towards circular bioeconomy.  However, consumer behavior can be seen as 

a driver for the transition from another perspective as well. Living standards and ways of living of 

people have changed over time resulting in producing and consuming more than ever before (Region 

Norrbotten, 2019, p. 27). People consume more, travel more, live longer, and move to urban, higher 

density regions. Consequently, each individual’s ecological footprint gets larger which means that 

the environmental impact of activities grows. Therefore, different measures are suggested to support 

consumers to make more sustainable choices and adjust their consumption behavior. The measures 

include supporting consumers to make more sustainable choices, to stimulate public procurement for 

near production, and to create a favorable environment for environmentally smart consumer behavior. 

These two things are therefore two sides of the same coin. (Region Norrbotten, 2019, p. 27) The 

importance of the consumption choices and their impacts are explained as follows in the documentary 

data: 

A bio-based economy cannot be achieved until the materials and products 

developed are sold on the market. The goods and products that are introduced 

must be as good as, or more attractive than, those they are intended to replace. 

The challenge here, in addition to offering attractive and competitive products, 

is also to achieve consumer awareness and a desire to contribute to switching to 

a bioeconomy, for example by changing purchasing and travel habits. (Swedish 

Research Council for Sustainable Development, 2012) 

Demographic development is represented in the documents from the perspective of opportunities of 

the utilization of expertise and research. Deepening and sharing knowledge contributes towards the 

transition as more opportunities in different sectors of bioeconomy and circular economy become 

available by the means of new technology and digital solutions. Expertise on circular bioeconomy is 

considered as a potential export area, too. Networks and cooperation is important especially in the 

target regions of the study as indigenous people in the regions have invaluable, extensive knowledge 

on the regions’ capabilities and development. Therefore, it is acknowledged in the data that 

knowledge of local people living in local communities and building networks across the Arctic 

regions and sectors should be supported. The value of intellectual property is a foundation for 

increasing and expanding knowledge on sustainable development in the regions. Other aspects of 

demographic development are gentrification, an ageing population, and urbanization, that all can 

appear as regional challenges.  Estimation presented in the Finnish Bioeconomy Strategy (2014, p. 

24) states that 70 % of the global population will live in cities in urban regions. 
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Innovation and technical challenge focus for the most part in digital solutions and new innovations 

in the fields of mining, biofuels, material cycles, and biochemistry. The documents address potential 

of strengthening innovation and business climate by the means of collaboration between actors as 

well as allowing all industries participating in innovative work. In both Finland and Sweden, there is 

a potential for innovative environmental technology solutions that would contribute towards the 

transition. Solutions are considered as potential future export advantages.  

Climate change covers many different environmental impacts that drive for the transition and mitigate 

the harmful consequences of the global warming. Drivers within climate change are represented in 

terms of natural resources, environmental hazards, raw materials, and ecological sustainability. On 

that note, climate change factors demand for new collaborative structures across regions and sectors. 

Both Finland and Sweden work towards achieving carbon-neutral societies by improving ecological 

sustainability, reducing overconsumption, and increasing the use of renewable raw materials. Natural 

resource scarcity besides with a large volume of natural resources are present in both countries. That 

has led to ambitious goals of replacing fossil fuels with renewable domestic natural resources whilst 

minimizing risks that are related to the use of natural resources. Forestry industry alongside wood 

based construction play important roles. The data addresses that preserving biodiversity and 

improving material and resource efficiency are top priorities in Finland and Sweden. Research has 

brought to light intimidating effects of climate change as well as possible future scenarios that would 

damage the globe and human well-being if the transition towards circular bioeconomy would not be 

addressed.   

4.1 Northern Finland 

Economic development along side with environmental impacts is represented as one of the major 

drivers for the transition towards circular bioeconomy in the Northern Finland. The transition allows 

increasing value potential since circular bioeconomy would create more jobs and thus increase 

employment. New jobs exist in for example technology industries, recycling, and remanufacturing.  

Offering high quality and the most recent technology related solutions improves competitiveness of 

Finnish companies and opens new markets for operations within the bio-based economy. It is stated 

that the potential value of bioeconomy industry could be billion euros by 2030 (Sitra, 2016, p. 50). 

Circular bioeconomy is seen as a platform and a driver for growth, investment, and export for Finland 

(Sitra, 2016). Circular bioeconomy represents a remarkable potential for an increase of employment 

in Finland, thus making circular bioeconomy a major opportunity for the country (Sitra, 2016) 
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Circular bioeconomy creates new business opportunities for the rural areas by the means of new 

markets in bioeconomy industries and bio-based products and biotechnology. Transition towards 

circular bioeconomy allows space for improvement of account balance alongside with replacing fossil 

fuels with renewable natural resources and increasing self-sufficiency in energy (Ministry of 

Employment and the Economy, 2014, p. 8). The Finnish documents that were analyzed in this study 

show that services have a potential to grow in the new bioeconomy value chains. Similarly, there are 

business opportunities for side stream products. “Business operations utilizing the abundant and 

diverse natural resources of the Arctic region will also enhance the welfare of the local population, 

prevent depopulation and give a boost to development.” (Prime Minister’s Office, 2013, p. 30) 

There is lots of expertise and technology knowledge related to bioeconomy in Finland. It is 

recognized that expertise and knowledge are export products. Northern Finland is a part of Arctic 

economy growth. Small and medium size enterprises are in the center of economic development 

within bioeconomy industries. “Finland’s competitive edge lies in environment-friendly solutions and 

the ability to carry out on business operations with due regard to the limitations imposed by the natural 

environment.” (Prime Minister’s Office, 2013, p. 26) Collaboration across the Arctic region supports 

competitiveness. Additionally, it is emphasized in the data that regional economic growth and 

regional self-sufficiency are crucial drivers for circular bioeconomy. However, the data also address 

that low risk-taking capability might hinder the bioeconomy related rapid economic growth 

opportunities.  

Demographic development is represented in the documents showing that increased unemployment, 

urbanization and an ageing population are challenges in the Northern Finland. Nevertheless, there are 

opportunities demonstrated as industries are renewing and developing, with the highlight of arctic 

technology and industrial work. Also, the forest industry and natural resources are key factors in the 

development in the Arctic region. It is recognized in the region of Northern Finland that there is a 

considerable expertise in refining biomasses and high level of expertise in the technology. For 

instance, wood can be used in innovative high added value products and there are opportunities for 

developing completely new bio-based products. Henceforth, one of the major goals is to increase 

forest resources for bioeconomy needs.  

The findings of this multiple-case study reveal that measures related to sustainable development are 

engaged in the case regions. The commitment of both national and regional level to improve climate 

change mitigation can be recognized in the data. Control of environmental impacts in the whole 

country of Finland is going to be improved in the future. Non-renewable materials are to be replaced 
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by renewable ones. Whilst the natural resources industry is growing, the consumption should be 

optimized. Forestry industry and wood building are growing in terms of their utilization rates due to 

plentiful forest resources and the growth should be supported. Simultaneously, it should be managed 

controllably so that the biodiversity is not harmed. Economic and environmental aspects are 

interconnected: “Environmental benefits and an improved state of the environment will create new 

growth and business.” (Sitra, 2016, p. 11) 

Bioeconomy is considered as one of the major factors in the strengthening the regional economic 

growth in the Arctic region. The measures for economic growth as presented in the regional 

development program of Lapland (2017, p. 19) includes for example clean nature as a competitive 

advantage of Lapland. Environmental sustainability and carbon neutrality are the foundation for the 

economic development of the Arctic region. It is even emphasized in the regional development 

program (Regional Council of Lapland, 2017, p. 19) that the cooperation across the regions in the 

Arctic region links not only the economy but also wellbeing of the residents and nature in the Arctic 

region. Lapland aims to improve energy efficiency by enhancing the replacement of nonrenewable 

materials and material efficiency as well as recycling and reusing. Lapland has the potential to become 

a forerunner in the bioeconomy as a result of the nature and natural resources based economy that 

enterprises have also recognized (Regional Council of Lapland, 2017, p. 20).  

Research and innovation activities increase at the regional level in Northern Finland. There are 

specialized education programs as well as research activities that stimulate transition towards circular 

bioeconomy by the means of innovation. Knowledge development occurs in educational institutions 

and is centered on food including blue bioeconomy, energy sector, wood building, and forestry. In 

regard to energy education, the emphasis should be focused increasingly on renewable energy 

options. By contrast, many people might not be fully aware of profitable heating and electricity 

production opportunities in local regions. High volume of renewable natural resources in Lapland 

would allow extensive regional opportunities, but the knowledge of local people should be improved. 

Therefore, spreading the information and general awareness is essential besides the education 

opportunities.  

Climate change and ecology, such as strong regional networks of bioeconomy and primary 

production, are parts of foundation for the development in Northern Finland (Regional Council of 

Lapland, 2017). Major sectors of livelihood in Northern Finland are industrial segment, travel, and 

forestry that are all linked up through sustainability and green economy. Change factors of the 

development in Lapland are climate change, digitalization and an increasing value of the networks 
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and cooperation. Additionally, ageing population in a peripheral area of Northern Finland pushes the 

development. Approaches for strengthening the Arctic economy are built in reforming industries such 

as circular bioeconomy. As a result of development of circular bioeconomy Northern Finland become 

self-sufficient in energy and food products. According to the Regional Council of Lapland (2017, p. 

20), there is potential in the industrial segment that would allow reforms and reduce climate change 

effects. The cleanest air in the world exists in Lapland and the goal is to keep it there (Regional 

Council of Lapland, 2017, p. 31). Another example of presented in the data illustrates that the 

environment and nature are important for residents and travelers in Lapland which is one of the major 

reasons for taking environmental issues into account in the decision-making and planning. Climate 

change mitigation and adaption are significant themes that contribute to the transition towards circular 

bioeconomy in the Arctic region (Regional Council of Lapland, 2017, p. 31).  

Natural-resource-based industries strengthen their position in Northern Finland as well as the global 

climate challenges and their expansion and significance which all affect the regional development. 

(Regional Council of Lapland, 2017) The sustainable use of Arctic natural resources is in the core of 

Arctic environment’s protection. Vulnerability of the Arctic region can be exemplified as follows: 

“The Arctic environment is highly exceptional. It is extremely sensitive, regenerates slowly and its 

ecosystems and species have adapted to extreme weather conditions and short growing periods.” 

(Prime Minister’s Offices, 2013, p. 38) 

The role of clusters is crucial in Northern Finland as clusters of different stakeholders strengthen 

competitiveness and competence of individual actors that operate in the region. Close collaboration 

of research institutes, businesses and public and private sector is required to enhance the transition. 

Particularly the documents from the regional sources show that international cooperation in the Arctic 

is emphasized as an essentially important factor that allows the transition to take place. Prioritizing 

international Arctic cooperation enhances the condition of exploitation of natural resources and 

further the sustainability development based on regional resources and regional activities such as 

consumption choices and innovation or research. Sustainable use of natural resources is therefore 

notably important. Despite that it is acknowledged as a major factor, there are also challenges that are 

related to for example climate change effects of the natural resources utilization. Climate change 

mitigation and adaptation should not be overlooked in the transition towards circular bioeconomy.  
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4.2 Northern Sweden 

Sweden aims to become one of the first fossil-free welfare nations in the world (Bird, 2017, p. 22). 

Sustainable economic development strengthens Arctic region’s sustainable growth, resilience to 

negative environmental changes and community well-being (Government Offices of Sweden, 2020, 

p. 45). New business models and new bioeconomy related industries are present in Sweden. 

Businesses have, as the data shows, begun developing circular flows and thus responded to the 

consumption choices. Consumers have improved knowledge on materials flows in the society and in 

everyday products. Export growth and new opportunities in trade have been recognized in Sweden 

that seeks to contribute towards positive impact on countries that Sweden trades with. Regardless of 

numerous ways that economic development is considered as a driver towards the transition, the 

challenge has been stated to be to find solutions that both increase the commercial and environmental 

benefits. Economic growth can, nonetheless, improve the resilience to negative environmental 

changes. Collaboration across regions and sectors is important in Sweden as well as it accelerates 

development and innovation. As evident in the case of Finland, it is similarly emphasized in Sweden 

that bioeconomy related industries create new jobs which in turn may improve wellbeing in local 

communities. Swedish expertise is considered as one of the major strengths with regard to Swedish 

position: 

As a world leading mining nation, Sweden has long experience, expertise and 

modern technology to make use of its own raw materials, both primary and 

secondary, for sustainable mineral extraction as efficiently as possible, and also 

has good opportunities for Swedish companies to export their skills in smart 

mining to other countries, thereby contributing further to the global climate 

transition. (Government Offices of Sweden, 2020, p. 50) 

The economic potential of the Arctic can contribute to the regional growth and livelihoods in local 

communities. On the contrary, it may have negative impacts on the vulnerable environment and living 

conditions in the Arctic regions if the long-term development is not sustainable. Innovation and 

technical change is therefore addressed as one of the key drivers for the transition whilst maintaining 

the sustainable aspects: 

Swedish companies can contribute innovative solutions and sustainable 

environmental technology to reduce environmental technology to reduce 

environmental footprints of economic activities and promote the transition to a 

circular economy, including sustainable extraction of ore and minerals. 

(Government Offices of Sweden, 2020, p. 44) 

Sustainable development drives consumers in their behavior in Sweden. Shared economy and ecology 

as a foundation for the consumption choices directs decision-making in the markets. The data shows 
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that innovation and technical challenges drives the transition in Sweden: there is a growing support 

to create research and innovation environments that allow circular bioeconomy related knowledge 

being discovered and that create open and accessible preconditions for innovations within the bio-

based economy and transition towards it. Digital and data driven solutions are emphasized in the data. 

Promoting research, innovation, and technology development facilitates circular business models and 

thus contribute towards the transition. Strengthening innovation and business climate is considered 

as an out most important factor in the data. “Both private and public consumption and demand for 

circular materials, products, services and digital alternatives can contribute to the transition to a 

circular economy” (Ministry of the Environment, 2020, p. 20). 

Demographic development as a driver towards the transition is outlined by strengthening the position 

of research and science. The data shows that actions cannot be undertaken until sufficient scientific 

descriptions are available. Importance of a fact-based and scientific approach is emphasized. There 

are several higher education institutions in Sweden that conduct polar research, including climate 

change (Government Offices of Sweden, 2020: 38). Nevertheless, supporting relevant polar research 

through financial possibilities and cooperation is crucial since the field research in the Arctic region 

is expensive. The purpose of developing knowledge, education, and innovations for sustainable 

development in the Arctic is accomplished by tight collaboration through the education and research 

institutions in the Arctic region. Overall, the data support the view that international and regional 

cooperation and mutual development is notable. Research can expand the understanding of effects of 

climate change and the ways to adapt to it and eventually mitigate it.  

Together with scientific research, encouraging and maintaining traditional knowledge of indigenous 

peoples in the Arctic is mutually essential. A close relationship with nature and environment as well 

as the ability of adapt and assess local conditions allow the indigenous peoples to have an extensive 

knowledge on the changes and events. That is a valuable asset in scientific contexts. The following 

explains the position of traditional knowledge: 

It is important to make use of and develop traditional knowledge not only so as 

to preserve the culture and identify of the indigenous peoples but also because 

that knowledge can help to increase understanding of and find solutions to 

various global challenges such as effects of climate change and other 

environmental changes in the Arctic. (Government Offices of Sweden, 2020: 40) 

Innovation and technical challenge as a driver for the transition towards the circular bioeconomy is 

characterized by the support of firms. The role of innovation is strong in Sweden as innovation and 

innovative companies can make Sweden a pioneer. Circular innovations can, alongside with Sweden 



 

62 

 

and the Nordic region, contribute towards a positive development in the countries that Swedish 

business are trade partners with. Digitalization is considered a key factor in the transition as it can 

function as a facilitator for a transition to a non-toxic and resource-efficient economy. Focus areas in 

the transition towards circular bioeconomy are sustainable production and product design that further 

determine a product’s lifespan, sustainable ways of consuming and using materials, products and 

services, non-toxic and circular material choices, and lastly, circular economy as a driving force for 

the business sector and other actors through measures to promote innovation and circular business 

models. Innovation’s role is crucial as it allows creating new business models and producing products 

with longer lifespans. Additionally, it improves the ability to change and develop already existing 

business models. (Circular Economy – Strategy for the Transition in Sweden, 2020) “Developing 

climate-smart technology that can contribute to more circular and fossil-free solutions also creates 

competitive advantages, employment and export opportunities.” (Government Offices of Sweden, 

2020, p. 44) 

Sustainable business promotion draws on notable resources and skills in Norrbotten in Northern 

Sweden. Supporting small and medium-sized enterprises in the development of the regional export is 

of central importance that also promotes the implementation of national and global objectives of 

sustainable development (Government Offices of Sweden, 2020, p. 48). Small innovation-driven 

companies are considered as one of the major actors to promote bioeconomy development: “The 

development of a bio-based economy creates preconditions for new industries and other commercial 

companies.” (Formas, 2012, p. 29) The transition towards circular bioeconomy and foundation that 

it requires has been recognized in Sweden: 

The transition to a fossil-free and circular economy involves a change and 

renewal of society that is necessary both to enable Sweden to achieve its 

environmental and climate objectives and the Sustainable Development Goals in 

the 2030 Agenda, and to retain the global competitiveness of Swedish business. 

Sweden is a strong innovation nation and receptive to new technology. These are 

important foundations for success in the transition to a circular economy. 

(Ministry of the Environment, 2020, p. 13). 

Environmental drivers are fundamental factors in the Arctic regions, such as Northern Finland and 

Sweden, due to the vulnerability and special characteristics of rapid environmental changes that occur 

in the area. “The effects of climate change, ocean acidification and pollution are already apparent. If 

these trends continue, they will fundamentally change living conditions for humans, affect resilience 

to negative environmental changes in local communities and disturb the balance in Arctic 

ecosystems.” (Government Offices of Sweden, 2020, p. 30)  



 

63 

 

Sweden has, as Finland as well, a comprehensive access to renewable resources. That also guides the 

environmental impacts and their role as drivers towards circular bioeconomy. Nonrenewable 

resources are meant to be replaced by renewable resources. That would contribute towards avoiding 

or mitigating negative environmental effects. Material and energy efficiency are major drivers for 

transition. The findings presented thus far emphasize the top target of reducing global emissions in 

greenhouse gases and protect biodiversity. Sweden aims to establish a global, non-toxic circular 

economy to reduce the damage to nature that is ongoing due to the climate change. The measures are 

implemented to secure ecosystems functions that are in danger as a consequence of the climate 

change. This multiple-case study shows that securing the survival of ecosystems is ensured through 

recycling, reducing waste, improving material and energy efficiency, and refining current biomass 

production.  

4.3 Regional perspective 

In the following pages, the findings are presented from the perspective of Northern Finland and 

Sweden that are characterized by sparsely populated areas and unique environmental features. Main 

findings in this multiple case research show that there are many concerns at both national and regional 

level related to the Arctic region and its vulnerability in the climate change. Northern Sweden and 

Northern Finland represent the Arctic region in this study, hence sharing many aspects of the 

challenges in the sustainability development in the Arctic regions. There is a large volume of natural 

resources in both regions, and the natural resources industry is considerably growing. Arctic raw 

material is present in both regions. In addition, a notable factor that is recognized in the context of 

the Arctic region is blue bioeconomy.  In terms of blue economy, the transition is considered within 

the scope of fishing marine ecosystems in the Arctic regions. Drivers for the transition that are 

essentially significant in the cases of northern peripheral regions of Finland and Sweden are discussed 

in the following section. 

Collaboration across the Arctic region is a key element in the Arctic region: dealing together with the 

challenges that climate change has brought in to the Arctic region improves the strengths and 

competitiveness of the region, which has been recognized in Northern Finland and Northern Sweden. 

The Nordic regions share a community of values and geographical closeness which allows them to 

jointly make important contributions to development in the Arctic (Government Offices of Sweden, 

2020, p. 17). Compelling evidence in the data can be identified to show that the Arctic region is 

particularly vulnerable to the climate change and the need to protect the unique biodiversity is among 
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fundamental drivers for the transition towards bioeconomy. The data demonstrates that the increase 

of plastics in the nature and water bodies is a major problem for the wildlife in the Arctic region. 

Additionally, tourism and the position of indigenous people are taken into account in the transition. 

Whilst working on the resource and material efficiency, the sensitive environment of the Arctic 

environment is to be taken into account. Transition to circular bioeconomy requires participation from 

all actors. Those actors taking part in the transition through collaboration are, as demonstrated in 

Sweden’s circular economy transition (2020) political sphere, business sector, public sector, as well 

as private individuals and civil society.  

International collaboration across the Arctic regions is crucial. Collaboration is essential in dealing 

jointly with cross-border challenges such as climate change and its effects in the Arctic. Collaboration 

ensures sustainable development for the people in the Arctic. Apart from strengthening the 

collaboration and the role of the Arctic council, it is essentially important to work towards a stronger 

Nordic cooperation. Protecting the unique biodiversity in the Arctic region is one of the major drivers 

for the transition towards the circular bioeconomy. The increase of economic activity in the Arctic 

should benefit the local economic growth. (Government Offices of Sweden, 2020) 

Arctic biodiversity is unique and of global importance. Climate change has dramatic effects on 

biodiversity. Arctic species and habitats risk disappearing completely or only being left as 

isolated fragments. The current mix of species in the Arctic is changing as southern species 

begin to crowd out Arctic species. (Government Offices of Sweden, 2020, p. 32) 

Apart from collaboration related goals across regions, collaboration across sectors is emphasized as 

it is explained in the Finnish Bioeconomy Strategy (2014, p. 8): “In the bioeconomy, conventional 

boundaries between sectors are blurred, and new kind of cross-sectoral cooperation is being created.” 

The collaboration, according to the Finnish Bioeconomy Strategy (2014, p. 8) connects industries of 

the forestry, energy, technology, chemical and construction. The importance of participation of 

different actions is emphasized in Swedish documents, too. “For a long time ago, Sweden’s 

engagement in the Arctic has involved not only the Government, the Riksdag and government 

agencies, but also regional and local authorities, indigenous peoples’ organizations, higher education 

institutions, businesses and other actors in Sweden’s Arctic region.” (Government Offices of Sweden, 

2020, p. 6) 

Sustainable consumption and production patterns require active cooperation between 

consumers, industry, and government, not only at the national level but also at regional and 

local levels. Small Nordic communities have the same responsibilities as big cities regarding 

this, despite their low population. (Gíslason & Hallfredsdóttir, 2020, p. 19) 



 

65 

 

Maintaining the cultural elements and traditions in the regions is crucial and contributes to the 

transition towards bioeconomy. The Finnish Bioeconomy Strategy presents a promotion of 

immaterial value creation as one of the actions that contribute towards the transition by generating 

new business from the bioeconomy. “The significance of immaterial values of the bioeconomy is 

often recognized locally and regionally as a source of business, culture, and well-being” (The Finnish 

Bioeconomy Strategy, 2014, p. 27). Viability of the regions can be strengthened through the 

bioeconomy solutions. “Decentralized and resource-efficient bioeconomy solutions can improve 

regional self-sufficiency in energy and nutrients as well as promote energy and material efficiency.” 

(The Finnish Bioeconomy Strategy, 2014, p. 18).  

Vulnerability of the Arctic nature and environment is a considerable driver for transition towards 

circular bioeconomy in the Arctic region. The Arctic region has experienced dramatic climate and 

environmental changes as it is illustrated in the Swedish Arctic Strategy (2020, p. 5): “Global 

warming has hit the Arctic particularly hard, reducing the extent of ice and permafrost cover and 

affecting biodiversity and the living conditions of the region’s population.” Indigenous people are 

concerned to be particularly vulnerable. Under those circumstances, actions must be taken to 

stimulate the transition towards circular bioeconomy and thus improve the natural and environmental 

conditions in the regions. The growing need to protect the nature and clean environment in the Arctic 

region from different hazards and effects caused by the climate change. This thrives both Finland and 

Sweden to become forerunners in promoting clean nature and green economy. Climate change actions 

open up space for new opportunities in many sectors in the Arctic region. 

Innovation plays a crucial role in the sustainable development as it is demonstrated by the The Arctic 

industries ecosystem and Kemi-Tornio circular economy innovation platform in the Northern 

Finland. “The circular economy demo plant is linked to life cycle thinking. The Arctic industries 

ecosystem and Kemi-Tornio circular economy innovation platform is associated with industrial and 

construction material streams” (Sitra, 2015, p. 23). The story of the work involves collaboration 

across industrial and sectoral boundaries as well as the focus on a wide-ranging cooperation network 

and open information sharing. Interaction occurs across the forest, metal, mining and energy 

industries. Networking model allows a broad range of involvement of different actors from the 

research institutes, education, the authorities, and industries that will further develop to the Northern 

Finland, Sweden, and Norway. (Sitra, 2015, p. 23) 

Essential roles of municipalities and regions are highlighted in the Finnish context of the transition 

towards circular bioeconomy:  “Cities, municipalities, regions and the central government play a key 
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role in introducing new bioeconomy solutions. Local authorities and their large-scale investments as 

well as public procurement provide important development environments for the bioeconomy” 

(Ministry of Employment and the Economic), 2014, p. 18).  

Regional differences include different natural forests and different forest-based sectors. The role of 

forests and use of natural resources including forests varies between different regions. “Forest areas 

of in the Arctic have a large share of low-productive, difficult-to-regenerate and biologically valuable 

forest, and account should be taken of this.” (Government Offices of Sweden, 2020) Overall, the 

development of forest value chains and innovations based on forest biomass are crucial in transition 

towards circular bioeconomy. Collaboration across the regions as well as regional approaches are 

important as forest properties, forest-based innovations, knowledge development, green investment 

structures and national policies are different. Widmark et al. (2020, p. 53) explain the role of forests: 

“Even though forests are a renewable resource, the demands on forests are exceeding the potential 

supply, leading to trade-offs between different forest uses and functions (e.g. balancing biodiversity, 

timber harvesting and social values).” According to a typology of regional bioeconomy profiles, both 

Northern Finland and Northern Sweden can be described as regions with a natural resources and 

heritage driven bioeconomy profile (Haarich, 2017, p. 10). 

Thus far, the present study has argued that the natural resources and sustainable utilization of them is 

in the center of focus in the data. Natural resources are seen as the foundation for business and 

economic growth opportunities in the Arctic regions. Development in these regions is one of the 

major drivers for bioeconomy development that can be found within the data set analyzed in this 

study. This section has attempted to provide a summary of the drivers and their role for the transition 

at the national and regional level. Table 3 shows some of the examples that appeared frequently and 

consistently in the documentary data analyzed in this study and that are further reviewed in the next 

chapter. 
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Table 3. Examples of drivers identified in the documents. 

Economic 

development 

Consumer 

preferences 

Demographic 

development 

Innovation and 

technical change 

Climate change 

and environment 

Employment, 

export 

opportunities, 

regional growth, 

self-sufficiency 

Supply and 

demand, 

consumer 

choices, shared 

economy, 

increased 

awareness, 

consumption 

patterns, changes 

in consumption 

attitudes 

Bioeconomy 

expertise, 

education, 

traditional 

knowledge, 

collaboration, 

ageing 

population, 

urbanization 

Digital solutions, 

Forestry and 

Biochemistry 

Innovation, Eco-

Industrial Parks, 

New Technology, 

Circular and 

Fossil-free 

Solutions 

Distribution of 

resources, 

renewable and 

bio-based 

materials, 

growing 

environmental 

hazards, climate 

change effects, 

resource 

efficiency, 

reducing waste  
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5 Multilevel perspective 

Multilevel perspective was applied in this study providing a template for the analysis. The aim is to 

provide understanding of the transitions in the three analytical level. Multilevel perspective has been 

widely utilized in studies of the sustainability transitions and has been applied multiple times in 

analyses of transitions to bioeconomy (Forbord & Hansen, 2020). The linkage between the three 

levels can be conceptualized as a nested hierarchy: regimes are embedded within landscapes and 

niches within regimes (Geels, 2002; Geels, 2005). Transitions in the selected cases of this study are 

analyzed in the same manner as Geels (2002, p. 1264) has proceeded in his empirical case study that 

concerns transition: apart from regime-levels, the relevant development on the landscape and niche-

level are discovered. Having discussed how the drivers for the transition towards circular bioeconomy 

are represented in the cases, the final section of this study addresses the transition under three levels 

described above. Connections between developments on all three levels are thereupon demonstrated 

and analyzed. Multilevel perspective is applied to answer the second research question: How are the 

drivers for transition towards circular bioeconomy represented at the regional and national level in 

Finland and Sweden? 

Multilevel perspective provides a template that connects different parts of transition and thus helps 

to explain how the transition towards circular bioeconomy takes place in the cases of Northern 

Finland and Sweden. Transitions involve changes in different parts of society such as technology, 

consumer practices, policies, infrastructure, and business models. For this reason, multilevel 

perspective provides a useful framework for assessing the transition and its elements. Multilevel 

perspective suggests that regime level is crucial as the expected changes must occur on that level so 

that the sustainable transitions can take place (Geels, 2002; Forbord & Hansen, 2020). Cooperation 

between different actors is expected as well as major roles of both political actors and regulatory and 

institutional support are expected in sustainability transitions (Markard et al., 2012, p. 957). 

Multilevel perspective attempts to clarify how the progress from niche to regime level comes about 

and how the niches have been created by the landscape levels (Geels, 2002, p. 1271). Transitions do 

not occur at once but rather process gradually, link up to each other and reinforcing each other (Geels, 

2002). 

5.1 Niches and innovation 

Transitions are explored across three embedded levels, the first of which described in this section is 

niches, that is, the level where innovations take place. Niches are notably critical as they provide 



 

69 

 

seeds for change, locations for learning processes, and space for social networks. Foundations for 

success in transition are considered in Sweden from the point of view of the country being a strong 

innovation country and receptive to new technology (Ministry of Environment, 2020, p. 13). 

Innovations related to forest-based loops have been identified as one of the strongest expertise areas 

in the circular economy of Finland (Sitra, 2016, p. 13). Likewise, Sweden has excellent conditions 

for developing circular and bio-based economy due to its access to renewable resources, technical 

expertise, and industrial infrastructure (Ministry of Environment, 2020, p. 26). Technical innovations 

are needed both in research and business environments so that the sustainability transition can be 

pursued. (Widmark et al., 2020, p. 52) 

Open environment for the research and innovation in both cases allows radical innovations develop 

in protected spaces. Research and development institutes play major roles in developing niches and 

thus windows for opportunities. Niches may put pressure on landscape and further on regimes. 

Landscape in transitions represents trends and phenomena that are on a broader level than regimes or 

niches, simultaneously affecting them. The Arctic industries ecosystem and Kemi-Tornio circular 

economy innovation platform, that is presented in Sitra’s report (2016, p. 23), has been involved in 

the systematic development of industry services across sectoral boundaries, starting as a Digipolis – 

Kemi Technology Park over twenty years ago. Multiple actors have cooperated across sectoral and 

industrial boundaries which has resulted in a wide-ranging cooperation network. The project is further 

going to expand on a broader basis in Northern Finland, Sweden, and Norway. Landscape factors 

such as public policy have created opportunities for a niche like this innovation platform.  

5.2 Regimes 

Socio-technical systems, regimes, as part of the transition, are described in the following part of the 

study. The aim of this section is to explain how the established socio-technical systems progress 

towards more sustainable systems and what are the drivers forcing the change. “Moving to a circular 

economy means systemic change.” (Sitra, 2016, p. 9) Transition towards circular bioeconomy depend 

upon not only the replacement of fossil-based products but also change of management and utilization 

of natural resources. Technical innovations are needed but innovative governance structures are also 

vital for a transformation to take place (Widmark, 2020, p. 52). Use of natural resources is a 

foundation for a socio-technical change. “In combination with resource-scarcity, the digital 

revolution has turned bio-based materials into a topic of international interest on a completely new 

level, and Finland is at the forefront as an innovator.” (Sitra, 2016, p. 13) 
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Socio-technical transitions involve changes along different dimensions, consisting of a set of 

processes that over a long time-span lead to a fundamental shift in socio-technical systems (2012, p. 

956). Since Finland’s expertise in the forest-based economy has developed within the country’s 

conditions of existing natural resources, imposed by efficiency and scarcity, the utilization of side 

stream products and other solutions based on circular bioeconomy originally started before the 

circular economy has been promoted. Socio-technical transitions involve a broad range of actors and 

sectors that allow an emergence of new products, services, business models, and organizations that 

both complement or substitute the existing ones (2012, p. 956). Such changes are illustrated in the 

data of this study. Sustainable material use is an instance of moving to the maximizing the length of 

material and product loop as well as reuse, repair, and recycle.  

Socio-technical transitions do not only affect structures of existing systems but also affect related 

societal territories such as living, housing, working, and trade. A notable example is the energy that 

households utilize. In Northern Finland, Lapland, many household heating systems are renewable 

resources and residents use the energy that they have produced in the region. There is potential in 

renewable energy as it is produced in local environment, used based on the regional needs and then 

sold to other areas. This is evident in the case regions of this study: environmental factors as drivers 

for the transition require and thus accelerate the transition (Sitra, 2016, p. 50).  Technological change 

is another significant aspect in the transition towards circular bioeconomy. The transition to a circular 

bio-based economy requires active participation by societal actors and research and innovation 

(Ministry of Environment, 2020, p. 27). The central role of multiple stakeholders is described in the 

data as follows. “All industrial sectors, including mining, process, chemical and manufacturing, are 

participating in the technical loops area of circular economy work.” (Sitra, 2016, p. 13) 

5.3 Landscape 

Landscape-level drivers and their roles in the transition are described in this part of the analysis. 

“Policy actions cover the legislative changes identified in the process, such as finding ways to 

streamline, co-ordinate and improve cost efficiency and other administrative prerequisites for moving 

to a circular economy” (Sitra, 2016, p. 14). It is similarly stated that the increase of supply and demand 

for non-toxic and recycled materials require legal policy tools as well as research and innovation 

linked to the sustainable chain (Ministry of Environment, 2020, p. 14). Much of the legislation and 

regulation comes from the EU level, thus structuring the level field for operation but requiring specific 
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policy tools from the governments of member states. Landscape pressure for the transition comes 

from the EU level, national level, and regional level. 

Creating an open and enabling environment through policy actions aims to accelerate the profound, 

systemic change towards circular bioeconomy in the society. Policy instruments can support the 

transition and have a stimulating effect on the economic aspects of the reform. Funding, export 

promotion, and co-operation across sectors, industries as well as private and public sector are some 

of the key policy actions. (Sitra, 2016, p. 30) Equally important, education and research policies 

promote circular bioeconomy. Maintaining and protecting traditional knowledge of the local people 

is emphasized in the both regions. A diverse skill set enables taking advantage of new technology and 

technical solutions that besides stimulating economic growth consider the local and regional 

conditions.  

Supporting the termination of fossil fuel use and promoting the implementation of biofuels that are 

produced sustainably have been accelerated by the means of subsidies directed at fossil-free private 

cars and stricter emission progression in vehicles. For instance, agricultural subsidies, such as an 

energy tax refund, is argued to promote renewable energy (Sitra, 2016, p. 15). Similarly, tax guidance 

methods such as taxation that supports sustainable growth can promote circular economy. (Sitra, 

2016) Taxes on energy and fossil fuels are significantly higher in the Nordic region than elsewhere 

in Europe (Bird, 2017, p. 8). Energy and carbon taxation policies have favored combined heat and 

power production and alternatives to fossil fuels which has led to reductions in emissions from the 

heating in buildings (Bird, 2017, p. 23). Overall, the findings of this study support the view that 

regulative framework can essentially contribute to the transition. 

Political environment as a landscape-level driver has positive impacts on transition towards circular 

bioeconomy. Circular economy targets have been included in the previous government programs 

(Sitra, 2016, p. 48) and is also currently one of the major areas of the Finnish Government’s program. 

The Finnish government aims to strengthen the role of circular economy, stop the perishing of 

biodiversity, and becoming the first fossil-free welfare society in the world (Finnish Government, 

2021). Likewise, Swedish government adopts the legislation and policy instruments as well as 

actively participates in the European Union and in international cooperation to promote the transition 

towards the circular bioeconomy (Ministry of Environment, 2020, p. 29). The data demonstrates that 

Finland and Sweden attempt to contribute towards the transition not only in the Arctic region but also 

outside the countries. 
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Expanding environmental problems have long-term impacts for next generations and can ultimately 

undermine the living conditions as they accumulate. Therefore, environmental factors force the 

transition from the landscape level. Scarce resources and renewable resources are frequently indicated 

in the data as factors that determine the future of the regions. Driving factor behind the transition is 

correlated to whether residents and consumers perceive climate change as a problem. Understanding 

the impacts of the climate change and the ways that negative effects can be minimalized by 

individuals’ actions may promote the transition towards circular bioeconomy. As noted previously, 

environmental problems besides social norms and consumer behavior may push the transition from 

the landscape level. As a result, this multiple-case study suggests that the drivers can move onto the 

other levels by pushing and interconnecting through the landscape. 

Consumption patterns and consumer behavior are significant landscape-level drivers for the 

transition. Consumption patterns have tendencies to put pressure on regimes. The data shows that 

consumer information raising consumer awareness and improving consumer information supports 

consumer to make sustainable choices. Spreading information about the importance of choosing 

environmentally friendly options is essential as the development of transition depends on the attitudes 

and choices of consumers. Therefore, bioeconomy strategies and policies are not the only way to 

affect the transition. It is important to address consumption choices and the information that 

consumers have. (Widmark, 2020) Consumer awareness and changes in consumers’ choices may 

create opportunities for niche innovations as they emerge and can break through to the existing 

systems if there is demand for them. The notion of consumers’ role is perpetually undertaken in both 

cases of this study. 

The results of this multiple-case study show that challenges of transferring to the circular bioeconomy 

are identified. The complexity and rebound effect of systemic change is considered challenging as 

economic challenges as well: circular economy business may be unprofitable in the short term (Sitra, 

2016, p. 46). Also, a lack of concrete and clear policy decisions a weak risk-taking ability and a lack 

of consumer understanding may be challenges in terms of transition towards circular economy (Sitra, 

2016, p. 48). Circular solutions for mining of innovation-critical minerals and metals that have 

environmental problems are critical for the transition. (Ministry of Environment 2020, p. 28) Table 4 

shows how the drivers that are identified in the documentary data can be classified in accordance with 

the MLP framework. Interrelated features of the different levels can be perceived in the case of niches 

and landscapes. This case study found that policies in different sectors may open up opportunities for 

innovation and new digital solutions. Similarly, niches such as technological innovations can be seen 



 

73 

 

putting pressure on existing socio-technical regimes by offering options such as circular or digital 

solutions.  

 

Table 4. Levels in the analytical framework. 

Niches Socio-technical systems Landscape 

Research and development Living conditions Nature and environment 

Technical innovations Trade Political landscape 

 

This section provides an analysis of the way that drivers for transition are represented in the empirical 

data of this study. With attention to drivers, the role of different actors and stakeholders in the 

transition can be identified. There are different actors and stakeholders holding different priorities 

and interests that affect the transition towards circular bioeconomy. The drivers and their significance 

in the transition can to some extent be dependent on the actors that push for the change as well as the 

background of specific drivers.  
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6 Conclusion 

Purpose of this case study was to identify drivers for the transition towards circular bioeconomy. The 

study was conducted as a multiple-case study that consists of two cases of Northern Finland and 

Northern Sweden. Conclusions of the study are presented through reviewing the research questions 

in the first section followed by evaluating the research and suggesting potential future research in the 

second part.  The intention of this study was to analyze drivers for the transition from the perspective 

that would allow a thorough exploration of a sustainability transition in the Arctic areas where 

exceptional dimensions of circular bioeconomy take place. This study accordingly provides insights 

about the drivers as well as progress and phases of transition in the regions of Northern Finland and 

Sweden. The following section provides a brief summary of the main results of this multiple-case 

study and their significance as well as contribution from theoretical and practical viewpoints. To 

conclude this section, future research areas are suggested. 

The aim of this multiple-case study was to focus on regional perspectives of the bioeconomy. The 

study addressed the drivers for the transition towards circular bioeconomy in rural, peripheral regions 

in Northern Europe. This multiple-case study demonstrates that the findings from both cases are 

similar. Identifying the drivers in two case regions allowed an overview of mutual patterns. The case 

study regions have adapted many aspects of circular bioeconomy and the transition is clearly ongoing. 

The cases illustrate that the plans and strategies are in place but policy implementation are in process.  

The first research question of this study was formulated in the following way: What are the drivers 

for transition towards circular bioeconomy in the Arctic regions of Northern Finland and Northern 

Sweden? Bioeconomy transition framework presenting the five groups of drivers was utilized in this 

study. This multiple-case study supports that the framework is a suitable design to examine both 

socio-economic and environmental impacts of the bioeconomy and relevant policies (Van Meijl, 

2015). The results of this study note the important role of the consumers in the transition towards 

circular bioeconomy. Technology development and digitalization as drivers facilitate the transition. 

This multiple-case study shows that growing economy as well as becoming the forerunner in the 

world is one of the major objectives which is also confirmed in the previous research (Staffas et al., 

2013) 

The second research question was asked in this study as follows. How are the drivers for transition 

towards circular bioeconomy represented at the regional and national level in Finland and Sweden? 

The analytical framework utilized in this study is the multilevel perspective. The framework helped 
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to identify dimensions of the transition and explain how the transition towards circular bioeconomy 

progresses on different levels. Similarly, the multilevel perspective detects how the drivers are 

represented in the documents that were analyzed in this study. The following conclusions can be 

drawn upon the results on this multiple-case study. There are few connections between the documents 

which means that the regional documents that were studied do not include much of the national 

documents’ strategies and directions. The same can be seen in the national documents as the regional, 

specific development areas or region-specified characteristics do not play essential role in the 

documents of the national levels. However, the findings illustrate that the regional documents support 

executing the national goals of the circular bioeconomy 

The drivers for transition were explored from the perspective of their interactions and mutual impacts 

on the transition rather than illustrating each driver’s individual role in terms of their contribution to 

the transition. Overview of the documents shows that various drivers contribute towards transition. 

Although some drivers insufficiently contribute to the transition on their own, they can still have a 

significant role within the network of drivers and their mutual contribution. Also, the results of this 

study appear as indistinct patterns between the national and regional level which leads to some level 

of uncertainty whilst identifying the drivers specifically in the northern regions of Finland and 

Sweden. This multiple-case study reveals that many of the drivers for the transition in socio-technical 

systems of the two cases take place on the landscape level. Therefore, regional and national policy 

measures might be needed to guide the transition in the socio-technical system. 

Diversifying the research on sustainability transitions through different groups of people and culture 

could provide more comprehensive insights about the different phases of the transition progress. 

Especially in Northern Finland and Sweden, more attention should be given to the cultural and social 

movements, ethical aspects, and indigenous peoples’ role in the transition. They differ between 

different geographical locations where sustainability transitions take place. The research field of 

sustainability transitions could benefit from elaborating further into the micro level that considers 

individuals’ choices and attitudes. Observing consumers’ role in the transition as one of the key 

findings also implies the multi-disciplinary nature of the sustainability transitions spanning across a 

broad range of various fields of research.   

This multiple-case study that argues that the transition is inevitably unavoidable and the governments 

understand the critical and overarching characteristics of the sustainability transitions. The lacking 

resources, continuous environmental threats and severe circumstances across the globe indicate the 

urgent need for the transition, however, the reaction and support for transitions is partly unclear. In 
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the context of the Arctic region, one of the key players is the Arctic Council. The sustainability 

transitions in the Arctic regions could be essentially incorporated into the agency of the Arctic 

Council. With that being said, political landscape and both Arctic and international policies could be 

more carefully considered as they are closely interconnected to the environmental development, 

climate change presenting one of the major policy challenges affecting the entire policy field. Since 

the Arctic region stretches over many strong nations, the cooperation has been emphasized in the data 

and must be encompassed even stronger.  

This multiple-case study reveals that the cooperation is considered essentially critical from both 

Finland’s and Sweden’s perspectives, indicating that the challenges can be managed and the 

sustainability transitions proceeded entirely with strong collaboration measures across regions, 

nations, and sectors. Although the status and circumstances are different across the Arctic region, the 

collaboration is considered as one of the major measures to tackle the challenges of the climate 

change. Cooperative factors are supported by previous literature (Philippides et al., 2016) as it is 

stressed that the climate change is a global issue as fight against is such, too. Transition hence requires 

a more symmetric balance of responsibilities by all governments and can be achieved by combating 

through collaborative measures. 

This study has contributed to both academic and practical proficiency in the fields of sustainability 

transitions and circular bioeconomy. Gaining more comprehensive understanding of the transition 

towards circular bioeconomy in the northern peripheral regions opens new opportunities for further 

research within the same concepts. Identifying the drivers and the approaches that they are 

represented allows to delve deeper into the research areas of the transition from a fossil-based 

economy to circular bioeconomy. Simultaneously, potential obstacles in regards to the transition can 

be identified in particular in the Arctic region. Although the results of this study show that the drivers 

are widely manifested and promoted in the cases of Northern Finland and Sweden, explicit actions 

that the drivers contribute to, remain as a lacking theme. Strategies and regional programs address 

the drivers and the possible effects of them but the pathways to stimulate potential changes remain 

ambiguous. There are trends and innovational actions that are identified as pushing forces to the 

transition so that the systemic change can take place. The findings of this study show that both Finland 

and Sweden have ambitious targets that are initiated with the anticipation of the countries as 

forerunners in the circular bioeconomy.  

Theoretical contribution of this study draws upon regional features of sustainability transitions by 

applying the analytical framework of the multilevel perspective to two northern sparsely populated 
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regions within a design of multiple-case study. Previous research shows that there are few analyses 

that seek to link different geographic or sectoral dimensions and research into the circular 

bioeconomy is still disintegrated (Gottinger et al., 2020). This study aims to bring a contribution to 

that gap by providing the in-depth analysis of two case regions based on multilevel perspective. 

Multilevel perspective could also provide an analytical framework to examine potential barriers that 

hinder the transition. Utilizing a similar set of data as in this study, the barriers and their impacts as 

well as interconnectedness with drivers can be identified.  

Finally, this study showed the strong call for action. Warszawski et al.  (2021) present in their recent 

article that major long-term changes are required to limit global warming to 1.5 Celsius degrees, such 

as rapid innovation of lifestyles, social systems and patterns of global cooperation as well as technical 

innovation. Deep societal and economic transformations are needed to respond to the sustainability 

development objectives: changes in consumer behavior are important measures alongside with for 

reduction of greenhouse gases and other actions that contribute to the targets. (Warszawski et al., 

2021). This view is supported by the findings of this study as consumers’ awareness and open 

information is supported. This study indeed suggests that multi-disciplinary measures must be put in 

place so that the negative impacts of the climate changes could be tackled.  

This multiple-case study focuses on the drivers for the transition but policy instruments support the 

transition have not been closely identified in this study. Policy research is evidently needed to support 

the transition studies in the field of circular bioeconomy. However, circular bioeconomy links to 

many different policies and hence the research should be done within all policy areas instead of 

focusing strictly on bioeconomy or sustainability policy (Hetemäki et al., 2017). Instead, circular 

bioeconomy should be incorporated to the range of policies. The findings of this multiple-case study 

are supportive to policy guidelines of the northern sparsely populated areas (OECD, 2016) addressing 

the mutual challenges and opportunities through the active collaboration across the regions with the 

thematic emphasize on infrastructure, innovation and knowledge.  

Striving for circular bioeconomy can be supported but also hampered through the opportunities of 

economy and new technology. Since the regions have major differences, building strategies and 

implementing the circular bioeconomy at the national level is a complex matter and requires legal 

approaches. Hausknost et al., (2017) similarly note that the role of the state in the transition is strong 

since sustainability transitions require planning and guidance and should henceforth not be left to the 

market. Objectives should be clear and concise as well as the guidelines and principles should be 
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coherent. On that note, another key point is that the identified drivers may also partly hamper the 

transition process.   

Social inclusiveness and engagement of different actors is essential from the viewpoint of the 

implementation of the transition. Different stakeholders that are involved in the transitions and 

promote the transitions is a valuable topic of the future research. Since the cross-border cooperation 

has been identified as one of the major factors in the transition progress, various stakeholders’ roles 

and actions in particular in terms of collaboration can be looked into. The findings of this study 

undertake engaging consumers and attempting to change consumer behavior as well as affecting the 

attitudes of consumers. Evidence based information must be shared to raise the awareness as 

Hetemäki et al. (2017) argue as well suggesting that the information should elaborate on the region 

specified features. This study has attempted to provide comprehensive insights to the transition 

towards circular bioeconomy by looking into drivers that push for the transition in two Arctic regions. 

Key factors influencing the transition from a fossil-based to a bio-based economy could be analyzed 

through the frequency or perceptions of different actors in the regions.  

6.1 Evaluation of research  

Assessing validity and reliability of the research is pursued throughout the entire research process.  

Validity in qualitative studies refers to the consistent checking of the accuracy of the findings whereas 

reliability in qualitative studies indicates that the chosen approach in the research is persistent and 

repeatable across different researchers and studies. These concepts are assessed alongside with all 

steps of the research process. Terms that address validity are trustworthiness, authenticity, and 

credibility.  Using thick and rich descriptions of findings to convey them can add to the validity of 

the findings by transporting the reader to the setting. Bias of the researcher should be clarified in the 

qualitative research of which reflectivity is one of the core characteristics. Resonating with readers is 

illustrated by explaining how the findings are shaped by the researcher’s background. Additionally, 

discussing contrary information supports the credibility of the research which can be achieved by 

discussing evidence.  With attention to the facts noted, qualitative researchers must document the 

procedures of the case study in detail and with as many steps as possible to determine reliability of 

the study.  (Creswell, 2014, p. 201-205) 

The main justification for choosing the selected case regions were their strong Arctic elements and 

linkages to the unprecedented challenges that tend to appear in northern peripheral areas. For this 

reason, the fundamental intensions of the study were based upon the sustainability transition as a way 
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to tackle the effects of the climate change. Transition towards circular bioeconomy in the case regions 

of this study is characterized by replacing the fossil resource base with renewable resources. That 

creates many potential opportunities for countries with rich forest resources such as Finland and 

Sweden (Ahlqvist & Sirviö, 2019). Industrial development guides the transition, however, the 

question stated by Ahlqvist and Sirviö (2019) concerning how the goals of ecological sustainability 

are considered in the transition requires a further investigation. This study overlooks some critical 

themes from the environmental perspective. The evidence of the economic development as a driver 

can be clearly seen but the environmental effects or its role in the public policy process are addressed 

inadequately. 

From methodological perspective, the analysis could be built upon a comparative approach 

constructing a comparative case study analysis that has potential to give generalizable, deep insights 

on the transitions in two or more regions. Comparative approach countries or over time span, since 

circular bioeconomy research field is relatively young and the strategies are updated. Comparing them 

over time could suggest how the development has been paced and how countries have adopted. 

Further comparative approaches in the research field of sustainability transitions will offer more 

possibilities to transfer the results to other regions or even compare with other MLP studies with 

regional aspects.   

Limitations of this study concern matters of language and the data. Language of this study is English 

but some of the documents are displayed in Finnish and Swedish. That may initiate a challenge for 

processing a thorough and reliable research work. English documents were analyzed and interpreted 

by a non-native speaker whereas the relevant content of Swedish and Finnish documents needed to 

be translated to English at the early stages of the coding process of the document analysis. As far as 

documentary data is considered, it should be noted that selecting relevant documents to analyze 

complex processes is a challenge. Considering contexts of the documents carefully and objectively 

could appear as an obstacle in the research process. Similarly, contents or purposes of the documents 

are sometimes indirectly or inadequately determined and the language may hinder the analysis 

process.  

The variety of data and its expansions are limited as documents are the only source of data in this 

study. That can be considered as a limitation of the study. Similarly, there could be more different 

types of documents. Sustainability transitions involve a large range of different actors that have a 

variety of roles in the transitions. To gain an in-depth analysis of their role and motivation, focus 

group research and interviews as a research method could result in valuable outcomes as a 
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representative of a group explains the attitudes and driving factors of certain actors. This study notes 

the important role of consumers in the transition: understanding their attitudes, values and beliefs can 

lead to more targeted and accurate responses and thus accelerate the transition towards circular 

bioeconomy. 

As discussed in previous sections, consumers’ play a key role in the transition. Perceptions of 

different stakeholders, such as residents or local government representatives are lacking in this study. 

Different perceptions could provide valuable information and perspectives to the research questions 

complementing the documentary data. Perceptions of stakeholders would be a compelling research 

area in the case regions of this study since Finland and Sweden are long countries that consist of a 

wide range of different regions in terms of population density, nature, and climate. Therefore, 

conducting a multiple-case study of different regions in one of the countries or applying a comparative 

design could lead to interesting observations. With respect to ethical matters, some inevitable ethical 

concerns in sustainability transitions can be indicated that for instance are related to the relation 

between humans and the natural world as well as democracy and human wellbeing (Köhler et al., 

2019). 

6.2 Future research 

Effects that transition towards circular bioeconomy have on climate change are evidential but 

debatable. Transitions’ contributions to address grand challenges as the climate change has been 

addressed in the previous research. Circular bioeconomy’s potential to tackle climate change is a 

research area of the central importance in the future as the contributions are yet to be explicitly 

addressed (Bugge et al., 2016). On that note, Golembiewski et al. (2015) suggest that establishment 

of standardized measures to track the implementation of the bioeconomy should be focused on to 

achieve development and tangibility. This study focused on Northern Finland and Northern Sweden 

as well as the Arctic perspective in these regions, but the position of circular bioeconomy could be 

different in the coastal regions of Norway or Greenland, where the marine sector plays a key role. 

Nordic region has therefore much potential to produce scientific knowledge on transitions in different 

regions that face various challenges.  

As mentioned previously, policy research is an interesting and relevant perspective to explore the 

sustainability transitions. Comprehensive support and commitment from national, regional, and local 

levels are needed to support the transition towards circular bioeconomy. Political aspects are relevant 

in the field of sustainability transitions despite the low appearance of political perspectives in this 
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study. Environmental policies and support for sustainability transitions require political actions and 

are thus based on political decisions. Similarly, the future research could elaborate on sustainability 

transitions beyond environmental and climate aspects, considering more in detail social and economic 

transition. The research could engage with digitalization and technical innovation as a part of 

sustainability transitions.  Comparative approach could be extended to compare the drivers’ impacts 

on social, economic and environmental aspects of the transition. 

Since Arctic region is characterized by unique features both environmentally and economically, the 

geography of transitions is essentially involved to gain more scientific understanding of why 

sustainability transitions occur similarly or differently within various areas in the Arctic region and 

across the borders of different countries. Similarly, more geographically focused sustainability 

transitions research is needed on classifying the key factors that contribute towards the transitions on 

certain regions. This study hence confirms that research on geographical aspects in sustainability 

transitions could be expanded. In this context, the comparative approach benefits from comparing 

urban and rural areas. Completing this research was important approach to contribute finding 

solutions to the perpetual challenges that the climate change has generated.  
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