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ABSTRACT

Environmental governance has a close relationship with scientific knowledge. 
Over decades, volumes of scientific knowledge have contributed to 
discovering, framing, understanding, monitoring and reconciling 
environmental problems. Quite recently, concerns about the use of scientific 
knowledge in decision-making and the ‘science-policy gap’ have emerged; 
and as a consequence, multi-way science-policy interaction (SPI) has been 
proposed.  

This thesis addresses SPI in Finnish public environmental governance by 
focusing on how SPI is constructed, managed and reflected upon by 
researchers and public authorities. I bring out challenges and successes that 
key actors have faced in their attempts to bridge the science-policy gap. I 
utilise key theoretical considerations from existing research on actors, 
knowledge-brokering processes, outcomes and context in SPI in analysing 
qualitatively four SPI cases. 

The results show that interaction between researchers and policymakers 
in Finnish environmental policy and planning cases has only recently started 
to evolve towards a more collaborative form. Although the actors still 
strongly subscribe to low-level interaction, they have also started to pay 
increasing attention to the various interaction means as well as to societal 
and personal benefits, constraints and driving forces associated with SPI. 
Path-dependency of an institutionalised SPI, competency and reward 
structures appear to be important in defining the nature of interaction. In 
addition, my results also demonstrate that strategic actions by researchers 
and policymakers may significantly affect SPI. The cases presented in this 
thesis show that careful and sensible co-development of concrete or abstract 
boundary objects have an important role in connecting people, issues and 
processes in SPI. 

Based on the results, it appears that the current structures and procedures 
do not yet adequately support mainstreaming SPI. For instance, 
institutionalised SPI may hinder the introduction of new interaction means, 
and researchers and policymakers appear not to have required competencies 
for taking on new roles as interactive actors in SPI. For those developing and 
advancing SPI in a national context, the practical lessons of this study 
emphasize careful design and preparation of SPI, a need to tailor interaction 
means according to the context and different phases of the SPI process, 
utilisation and co-development of a suitable boundary object in SPI. The 
inclusion of a knowledge broker in a multi-disciplinary SPI process, and ex 
post evaluation of outcomes of the SPI process. In the future, additional 
empirical research should be carried out on actualised SPI processes in order 
to achieve better understanding on what kind of interaction works in which 
policy and planning contexts. 
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TIIVISTELMÄ

Monimutkaisiin ympäristöongelmiin ei ole yksinkertaisia ratkaisuja. Sen 
vuoksi yhteiskunnassamme on tarpeen lisätä vuorovaikutusta, jolla voidaan 
edesauttaa yhteisen ymmärryksen ja ratkaisuvaihtoehtojen syntymistä. Tässä 
väitöstutkimuksessa käsittelen kahden keskeisen ympäristöhallinnan 
maailman, tieteen (eli tieteellisen tiedon tuottamisen) ja politiikan, 
vuorovaikutuksen tilaa ja kehittämistä Suomessa.  

Selvitän väitöskirjassani, miten tutkijat ja ympäristöhallinnon edustajat 
kokevat vuorovaikutuksen erilaiset muodot, ja millaisia haasteita ja 
onnistumisia toimijat ovat kokeneet siinä. Hyödynnän neljän 
tapaustutkimuksen laadullisessa analyysissäni keskeistä toimijoiden 
rooleihin, vuorovaikutukseen, vaikutukseen ja kontekstisidonnaisuuteen 
liittyvää kirjallisuutta. 

Tutkimukseni osoittaa, että tutkijoiden ja politiikkaa valmistelevien 
virkamiesten välinen suhde suomalaisessa ympäristöhallinnassa on alkanut 
kehittyä vuorovaikutteisempaan suuntaan vasta viime vuosina. Tutkijat ja 
ympäristöhallinnon toimijat nojaavat edelleen matalan vuorovaikutuksen 
yhteistyöhön, mutta ovat alkaneet viime aikoina kiinnittää aikaisempaa 
enemmän huomiota myös vuorovaikutuksen intensiivisempiin muotoihin, ja 
siitä koituviin yhteiskunnallisiin ja henkilökohtaisiin hyötyihin sekä sitä 
estäviin ja edesauttaviin tekijöihin.  

Näyttää siltä, että muodollisten tiedon tuotanto- ja 
vuorovaikutusprosessien (kuten politiikkavaikutusten arviointi) 
polkuriippuvaisuus, toimijoiden kompetenssi ja kannustinjärjestelmä sekä 
strategisuus vaikuttavat merkittävästi vuorovaikutuksen luonteeseen. 
Tutkimuksessa analysoidut tapaukset vahvistavat, että abstrakteilla tai 
konkreettisilla ’rajaesineillä’ (boundary objects) on usein tärkeä rooli 
ihmisten, asioiden ja prosessien yhdistämisessä. Tulokseni osoittavat, 
etteivät nykyiset hallinnolliset rakenteet ja prosessit tue riittävästi 
tutkimuksen ja politiikan vuorovaikutusta ja sen kehittämistä.  

Tutkimukseni perusteella annan suosituksia tutkimuksen ja politiikan 
vuorovaikutuksen edistämiseksi. Niissä korostuvat vuorovaikutuksen 
huolellinen suunnittelu ja valmistelu, tarve räätälöidä vuorovaikutus käsillä 
olevan politiikkaongelman ja -vaiheen mukaisesti, sopivan rajaesineen 
yhteiskehittäminen ja hyödyntäminen, tiedon välittäjän ja monitieteisen 
yhteistyön sisällyttäminen vuorovaikutukseen sekä vuorovaikutuksen 
vaikutusten jälkikäteinen arviointi. Vuorovaikutuksen lisääntyessä ja 
kehittyessä on tulevaisuudessa syytä toteuttaa myös toteutuneiden 
vuorovaikutusprosessien empiirisiä tarkasteluja, jotta voimme paremmin 
ymmärtää, millainen vuorovaikutus toimii parhaiten missäkin kontekstissa.  
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1 INTRODUCTION

Recent outputs of international science panels share with us alarming 
messages about the state of the environment. In one of its latest reports, the 
Intergovernmental Panel on Climate Change (IPCC 2018) warns about the 
significant risks of global warming over 1.5 degrees to society and nature. The 
global assessment report by the Intergovernmental Science-Policy Platform 
on Biodiversity and Ecosystem Services (IPBES) points out that nature and 
its vital contributions to people are deteriorating worldwide due to human-
induced pressures on land and marine ecosystems (IPBES 2019). The 
messages urge societies to make collective decisions and to act at different 
governance levels to put development on a more sustainable track. Yet, there 
is an enormous gap between scientific knowledge and political decisions. 
 
Collective decision-making and actions for the environment are often termed 
environmental governance, a widely and loosely used term that refers to 
organized processes, institutions and relationships that define public goals, 
for instance for mitigating global warming or safeguarding biodiversity. It 
stimulates collective action to achieve them (Wurzel et al. 2013, Gray and 
Purd 2018) by establishing, reaffirming or changing various institutions and 
governing processes (guiding, steering, controlling or managing) (Kooiman 
1993:2, Paavola 2007). Environmental governance includes both hierarchical 
top-down government instruments (such as taxes and regulations) and 
horizontal modes of new governance (informational measures and voluntary 
agreements) (Wurzel et al. 2013) and covers a whole range of formal and 
informal institutions and relationships and a series of interrelated social 
phenomena and processes occurring at multiple levels of governance 
(international, national, regional and local levels) (Jordan 2008, Wurzel et 
al. 2013, Paavola 2016). Broadly speaking, governance is the act of governing.  
 
Environmental governance and decision-making have a close and 
interrelated relationship with scientific knowledge. First, scientific 
knowledge produced by different disciplines has had a dominant role in 
discovering, framing and understanding environmental problems during 
past decades (Wesselink et al. 2013:2). For example, climate change has been 
discovered, studied and communicated by climate scientists, who have 
learned to measure the atmosphere and model its future (Edwards and 
Bowker 2010, Gupta 2010) and by social scientists who have advanced the 
understanding of social, economic and human-related causes, consequences 
and solutions for climate change. Second, different phases of environmental 
planning, decision-making and management processes require plenty of 
quantitative and qualitative knowledge on, for example, the state of the 
environment and potential impacts of proposed actions. An environmental 
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impact assessment (EIA) (Mareddy 2017) and a strategic environmental 
assessment (SEA) (e.g. Therivel 2004) as well as large-scale environmental 
assessments (Farrell and Jäger 2006), such as IPCC, IPBES and the Global 
Environment Outlook (GEO), are perhaps the most well-known 
institutionalised examples of this. Third, science has traditionally provided 
the basis for technical solutions and political/legislative alternatives for the 
environmentally sound production of goods and services as well as for 
pollution control and mitigation. Nowadays, research also addresses social 
acceptability and fairness in society (Simon et al. 2019). It has also been 
generally agreed, at least in the academic literature, that tackling major 
environmental problems, such as global warming and the loss of biodiversity, 
‘requires effective partnerships between science and governance’ (van 
Kerkhoff and Lebel 2015:1). Finally, the monitoring and evaluation of 
governance decisions and actions are often based on scientific approaches 
and methods. For instance, the state of the Baltic Sea is assessed by marine 
scientists every sixth year, and the results are being used for formulating 
policies and measures for achieving good environmental status for the Baltic 
Sea (Laamanen 2016).  
 
Each of these developments and demands have given rise to scientific and 
technical experts and networks that have become important actors in 
environmental governance (Jasanoff 1990) as well as to massive production 
of scientific knowledge funded by the European Commission, national 
ministries, national academies of sciences and foundations. At the same time, 
however, concerns about the ‘science-policy gap’ have arisen (Bradshaw and 
Borchers 2000). Two views on ‘the gap’ have emerged (Sundqvist et al. 
2017). On the one hand, it has been stated that policymakers do not (know 
how to) adequately utilise scientific knowledge (Bradshaw and Borchers 
2000, Sharman and Holmes 2010) or that scientists do not produce or 
communicate usable and relevant knowledge for policy-making purposes 
(Moser 2010, Rapley 2012). On the other hand, as many authors nowadays 
argue, the gap between science and policy is perhaps an interaction gap 
rather than purely a knowledge use or production problem (Ward et al. 2012, 
Reed et al. 2014, Irwin et al. 2018). Traditional forms of knowledge 
production, one-directional communication and knowledge use are being 
considered as inadequate when ‘facts are uncertain, values in dispute, stakes 
high and decisions urgent’ (Funtowicz and Ravetz 1993:744), as is the case 
with many environmental governance issues. According to van den Hove 
(2007: 808), the relationship—or boundary arrangements (Hoppe and 
Wesselink 2014, Clark et al. 2016)—between science and policy have become 
a key element in environmental governance. The ‘new’ relationship is often 
termed the science-policy interface, defined as ‘social processes which 
encompass relations between scientists and other actors [such as 
policymakers, decision-makers, other public actors, businesses and citizens] 
in the policy process, and which allow for exchanges, co-evolution, and joint 
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construction of knowledge with the aim of enriching decision-making’ (van 
den Hove 2007: 807). However, mobilizing exchanges between the world of 
science and the world of policy-making has proven to be far from simple and 
straightforward. 
 
The literature on science-policy interface—or in the context of this thesis, 
particularly science-policy interaction (SPI)—has expanded remarkably 
during the past two decades. I decided to use the term interaction instead of 
interface to underline how relations between actors are framed and 
organized in the interface, which is the more or less blurry and constantly 
negotiated boundary between science and policy. Scholars have developed a 
number of conceptualisations (e.g. Jung et al. 2014), classifications, 
typologies (e.g. Hoppe 2005, Pielke 2007b) and recommendations on how 
SPI could be organized in practice (e.g. Neßhöver et al. 2013) as well as 
published case studies on SPI in the context of global (e.g. Beck and Mahony 
2018), national (Hermann et al. 2017) and local (Hegger and Dieperink 2014) 
environmental governance. Institutionalised actors have also issued a 
number of guidelines and opinion papers on SPI. For example, the European 
Commission’s Joint Research Centre recently published a report focusing on 
how and under what condition knowledge is and can be used in political 
decision-making (Mair et al. 2019); and in Finland, the Finnish Innovation 
Fund Sitra produced reports on the nature of different kinds of policy 
problems in relation to the use of knowledge and the future of knowledge use 
in societal decision-making (Raisio et al. 2018, Hellström et al. 2019). 
Nevertheless, it appears that even though science-policy interaction has 
become mainstream thinking in international and national arenas, 
achievements in advancing sustainability have not been impressive 
(Sundqvist et al. 2017), as we can read from the various global, national and 
local environmental assessment reports. Conceptual, epistemological and 
practical challenges in science-policy interaction remain (Beck and Mahony 
2018, Irwin et al. 2018). The frameworks and categorizations presented by 
existing research provide analytical tools for making sense of the often 
complex reality of SPI. They, alongside with challenges in daily interaction 
between different actors and the recent developments related to 
digitalisation, ‘alternative facts’ and the post-truth society (Gluckman 2018, 
Fischer 2019), also call for more robust understanding of relationships, 
experiences and practical arrangements of SPI in different kinds of policy 
contexts. We live in times when there is an ever-growing demand for science-
based innovation ‘while the legitimation of scientific research is being 
questioned’ (Simon et al. 2019:1). 
 
The existing research provides a stimulating starting point for this PhD 
thesis, as the literature appears to touch upon both conceptual 
considerations and practical aspects of interaction between science and 
policy. Existing research has also presented illustrative and thought-
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provoking compilations of different strategic, individual, organizational and 
procedural factors that may hinder or facilitate SPI. My motivation for this 
research started to evolve from my personal experiences gained as a 
researcher working at the Finnish Environment Institute and contributing to 
challenging and variable SPIs in different environmental policy, planning 
and management cases, in which the researchers were uncertain about a 
suitable interaction or policymakers did not (know how to) utilise the 
provided knowledge. I also became inspired by theoretical and empirical 
contributions of previous research, in which practical SPI in the 
environmental policy context is being critically reflected upon. Thus, the 
evident questions for my thesis are how to bridge the two worlds—science 
and policy—and what it means to be and act in between science and policy. 
With this thesis, I aim at enhancing understanding on how SPI is 
constructed, developed and managed in environmental governance in 
Finland. By exploring and reflecting upon actors’ experiences and 
interpretations in different kinds of SPI, I present and analyse examples of 
interactions as well as bring out challenges and successes key actors have 
faced in their attempts to act in between science and policy, and to bridge the 
science-policy gap. The study provides insights that can assist both 
researchers and policymakers to design, implement and analyse science-
policy interaction in environmental governance in Finland and beyond. 
 
In this thesis, I define SPI as the relationship between public environmental 
governance (i.e. policy officers, civil servants, managers and planners 
working in national, regional or local environmental governance) and 
scientific environmental knowledge. While there is a large body of literature 
discussing and debating definitions and processes of science, knowledge, 
expertise and expert information (see, for instance, Berger and Luckmann 
1967, Collins and Evans 2007), I follow van den Hove’s (2007:809) 
interpretation and employ an everyday approach to science. Science is ‘a 
special method for finding things out, a body of knowledge’, but also a social 
process in a certain context (ibid.). Unlike the ‘traditional’ view of pure 
academic knowledge as the outcome of process (‘knowledge as a thing’), in 
SPI, knowledge is viewed as an integral part of an evolving and context-
specific process (‘knowledge as a process’) (Reed et al. 2014:342).  
 
Addressing public authorities is rational due to their important political role 
in drafting and implementing legislation in many Western countries (Mounk 
2018). For example, civil servants in Finland (Murto 2014) and in the UK 
(Page 2003) have been shown to have considerable autonomy to take vague 
political impulses in their favoured directions. As the scope of decisions 
made by public authorities has expanded over the years, for instance due to 
highly technical matters and complex policy mixes, public authorities have 
been and will be playing an important political role in environmental 
governance in the future as well (Mounk 2018). In addition, and despite the 
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wide critique of traditional ‘command-and-control’ governance as well as 
multiple initiatives for new, collaborative and multi-stakeholder forms of 
governance beyond public actors (Jordan et al. 2005, Gray and Purd 2018), 
environmental regulation has remained a key policy instrument in many 
European countries (Wurzel et al. 2013).  
 
In this thesis, I focus on Finnish environmental governance. Finland, being 
often associated with its environmental forerunner reputation as well as with 
its dependency on an intensive use of natural resources (Sairinen and 
Lindholm 2004), offers an interesting subject for a PhD study. The level of 
environmental protection in Finland has been high by European standards 
(Sairinen and Lindholm 2004). However, there are many unsolved or 
controversial environmental challenges demonstrated by the official figures 
for Finnish climate policy (Statistics Finland 2019) and the number of 
endangered species and habitats (Kontula and Raunio 2018, Hyvärinen et al. 
2019). Furthermore, Finland’s reputation as an ‘environmental forerunner’, 
at least in the context of EU policy making, is in reality somewhat 
questionable: Finland tends to act as a realistic pragmatist by supporting 
initiatives taken by other member states and by trying to avoid conflicts 
(Sairinen and Lindholm 2004).  
 
Focusing on Finland is reasonable also due to reforms that Finnish public 
administration, environmental governance and research policy have 
undergone since the 1990s. These include, for instance, reforms in new 
public management and new public governance (like the purchaser-provider 
split in the city of Tampere, Hakari 2013), the promotion of experimentation 
in environmental governance (Antikainen et al. 2017), the development of 
market-based and voluntary environmental policy instruments (Primmer et 
al. 2013, Wurzel et al. 2013), the introduction of new private-public 
partnerships for promoting sustainable development (e.g. Green Deals, MoE 
2018) and the comprehensive reform of the state research institutes and 
research funding (PMO 2013). As in many countries (Hermann et al. 2017), 
there are also examples of already institutionalised SPI in Finland. For 
example, the Finnish Climate Panel, consisting of 15 scholars with different 
disciplinary and institutional backgrounds, was established in 2012 to act as 
an intermediary between science and climate policy. In 2010, Forum for 
Environmental Information was established with the aim of connecting 
producers and users of information as well as advancing the accessibility of 
information for policy-making. Despite the overall emphasis on SPI in 
Finland, existing academic research on SPI in Finland and in environmental 
governance is still scarce (but see, for example, Litmanen 2008, Pihlajamäki 
and Tynkkynen 2011, Sarkki and Karjalainen 2012, Åkerman and Peltola 
2012, Saarikoski and Raitio 2013, Leino et al. 2018, Rekola and Paloniemi 
2018).  
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2 THEORETICAL PERSPECTIVES ON 
SCIENCE-POLICY INTERACTION (SPI)

In studying SPI, focusing on and understanding the actors, processes and 
operational contexts are of crucial importance (van den Hove 2007, Hoppe 
and Wesselink 2014, Hermann et al. 2017). Reflecting on them will provide a 
basis for a ‘reflexive turn’ (Beck et al. 2014) in SPI, meaning opening up 
opportunities for a careful consideration of context-specific demands for 
knowledge and expertise as well as of epistemological and normative 
frameworks of SPI, which can support planning, carrying out and evaluating 
targeted and robust SPI in the future. In the following, I present the 
theoretical premises of my research by specifying the key concepts and 
associated typologies that are being utilised in analysing and interpreting the 
data. Although the emphases on interaction between science and policy in 
the academic literature have considerably increased during the past two 
decades, the discussions strongly build on decades-long philosophical, 
sociological and political considerations about the role of science in society 
(van den Hove 2007). Table 1 presents key concepts used in this thesis. 
 
Table 1. Key concepts used in this thesis. 
 
CONCEPT DEFINITION REFERENCES 
ENVIRONMENTAL 
GOVERNANCE 

Organized processes, institutions 
and relationships that define 
public goals to protect the 
environment and to resolve the 
conflicts over natural resources 
and to stimulate collective actions 
to achieve them. 

Kooiman 1993, Paavola 
2007, Jordan 2008, Wurzel 
et al. 2013,  

SCIENCE-POLICY 
INTERACTION 

Social processes that encompass 
relations between scientists and 
other actors in the policy process 
and that allow for exchanges, co-
evolution and joint construction 
of knowledge with the aim of 
enriching decision-making 

van den Hove 2007: 807 

KNOWLEDGE 
BROKER 

Intermediary person facilitating 
multi-directional exchanges 
between science and policy. 

Guston 1999, 2001, van 
Kammen et al. 2006, Meyer 
2010 

KNOWLEDGE 
BROKERING 

Intermediating, by utilizing 
various methods of different 
intensities between researchers 
and policy-makers 

Michaels 2009, Ward et al. 
2012, Turhout et al. 2013 
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BOUNDARY 
OBJECT 

Material or abstract objects 
connecting science and policy, 
and supporting the development 
of mutual understanding and 
communication between different 
actors. 

Star and Griesemer 1989, 
Guston 2001, Turnhout 
2009 

 
 

2.1 ACTORS AND THEIR ROLES IN SCIENCE-POLICY 
INTERACTION

As per the definition, science-policy interaction includes actors from both the 
knowledge production side and the user side. Within the context of this 
thesis, I focus on researchers working mainly at universities and research 
organizations and producing scientific knowledge. In addition to this, 
researchers also provide the science-policy interaction with ‘expertise’ that 
comprises of know-how, tacit knowledge, and different kinds of skills and 
experience (Turnhout et al. 2008 but see also Collins and Evans 2007 for 
interesting reasoning about the concept of 'expertise'). In this thesis, the key 
role is that of knowledge brokers. During the past decade or two, SPI has 
increasingly been supported by knowledge brokers (often referring to a 
person sitting in an academic institution, a policy agency or independent 
think tank) or boundary organizations (formalised institutions). They are 
intermediaries facilitating multi-directional dialogues between science and 
policy, and serving as agents for both politicians and scientists (Guston 1999, 
2001, Miller 2001, Hellström and Jacob 2003, Lee et al. 2014, Sarkki et al. 
2015, Gluckman 2018). Knowledge brokers can interpret, translate and 
contextualise scientific information for decision-making purposes (van 
Kammen et al. 2006, Lomas 2007, Meyer 2010, Bracken and Oughton 2013). 
For example, in the fields of climate change science and policy-making, there 
are a plethora of international (such as the IPCC) and national (such as the 
Finnish Climate Panel) boundary organizations whose role is to coordinate, 
synthesise and/or communicate policy-relevant scientific knowledge for 
policymakers and society (Hoppe and Wesselink 2014, The Finnish Climate 
Change Panel 2019). Knowledge brokers may perform multiple roles and 
tasks, as explained below and further in Section 2.2. 
 
Previous research has emphasized that depending on the context, 
researchers and policymakers hold different views on their roles as science-
policy actors (Renn 1995, Jasanoff 2005, Pielke 2007b). In the research 
community, there are different perspectives and even contentions on the 
researchers’ role and epistemological commitments in relation to policy 
development. Pielke’s (2007b) typology, for example, presents four different 



Theoretical perspectives on science-policy interaction (SPI) 

18 

roles that a researcher may employ: pure scientist (scientific knowledge 
production with no or very limited interaction with policymakers), science 
arbiter (addressing specific policy questions in restricted interactions), issue 
advocate (using science to promote a certain specific interest) and honest 
broker (active interaction in relation to policy-relevant knowledge 
production, clarification and communication). To this, Turnhout et al. (2013) 
added a fifth role, participatory knowledge producer, which clearly 
emphasizes interactive and collaborative processes around the development 
of knowledge-based policy alternatives. According to Renn (1995), scientific 
expertise can support policymakers in four tasks: providing knowledge for 
identification and framing of problems (enlightenment function), providing 
instrumental knowledge for assessment and evaluation (pragmatic or 
instrumental function), offering arguments and contextual knowledge 
(interpretative function), and providing procedural know-how to support 
process design and implementation for decision-making (catalytic function). 
In terms of the different (oversimplified) phases of public policy making—the 
setting of the agenda, the specification of alternatives, a choice of 
alternatives, and implementation of the decisions—researchers are often 
prominent among the people to whom the policymakers turn during the 
second phase (Kingdon 2003). What happens after that, Kingdon (ibid.) 
continues, is a process resembling biological natural selection: ideas and 
alternatives are brought up and floated, proposals are drafted, then amended 
and floated again. 
 
It is essential to notice that different roles require different kinds of 
competencies (Michaels 2009). Different roles also emphasize different 
approaches to the distance between research and policy-making (Sundqvist 
et al. 2017) and a researchers’ attempt to balance credibility (meeting 
standards of scientific plausibility), relevancy (being relevant to the problem 
at stake) and legitimacy (being unbiased and fair regarding the views of and 
interests of stakeholders) in SPI (Cash et al. 2003, Kunseler et al. 2015).  
 
The policy side in this thesis is represented (as explained in the Section 1) by 
formal actors of environmental governance (policymakers, planners and 
other authorities). I use the words policy officer and policymaker 
interchangeably—they are the persons developing policies or plans and using 
scientific knowledge. Decision-makers, respectively, are politicians 
responsible for final decisions. In regard to (cultural) styles of integrating 
scientific expertise into policy-making, Renn (1995:151) has presented four 
affecting factors: ‘the selection rules of what policymakers regard as 
important’ (e.g. quantitative vs. qualitative knowledge), ‘the processing rules 
for scientific information within the policy-making agencies’ (role and 
mandate of experts in a policy process), ‘the rules for mixing expertise with 
anecdotal evidence and strategic manoeuvring’ (weight of scientific 
knowledge compared to other views), and ‘the rules for legitimizing policy 
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decisions with the public‘ (how conflict between public perception and 
scientific evidence are resolved). Despite being out of the scope of this thesis, 
it is important to emphasize that non-scientific actors also produce, have and 
use that which is relevant for environmental governance (e.g. Gibbons 1999, 
Turnhout and Neves 2019). Policy actors, for instance, are relevant producers 
of administrative knowledge and citizens are relevant producers of 
experimental knowledge.  
 
Previous research has brought up some fundamental differences between 
science and policy. Caplan wrote that policy-makers and researchers 
inhabited different worlds already in 1979. For example, researchers and 
policymakers often lack an understanding of each other’s knowledge systems 
and languages (McNie 2007). Therefore, and due to the nature of academia, 
translating salient policy problems into research questions and design is not 
always an easy task (Jung et al. 2014). Furthermore, academic reward 
systems still tend to favour individual, disciplinary-based accomplishments, 
which do not necessarily support either multi-disciplinary interaction or SPI 
(Irwin et al. 2018). And while policymakers prefer certainties and solutions 
to problems, researchers typically offer uncertainties, probabilities and 
multiple scenarios (McNie 2007, Jung et al. 2014, Spruijt et al. 2014). Time 
frames may also differ significantly. While science culture includes slow 
activities such as collecting empirical material, reading and writing—and it 
often takes years for researchers to publish scientific results—the 
policymakers’ pace is faster, and they need quick replies (Mitton et al. 2007, 
Vostal et al. 2019). Furthermore, researchers sometimes forget that policy-
making is rarely determined solely by scientific knowledge (Gluckman 2018), 
or that in reality the traditional ‘policy cycle’ (problem definition – 
identification of options – policy selection – implementation – evaluation – 
awareness-raising) does not exist, and that policy-making is much fuzzier 
and complex (ibid.). Perhaps more fundamentally, the ‘traditional’ and still 
rather persistent narrative of the relationship between science and policy that 
presents policymakers as ‘on top’ and researchers as ‘on tap’ (and researchers 
as neutral and objective knowledge producers) hides the more nuanced 
narrative that underlines two-way interaction across the boundary (Hoppe 
and Wesselink 2014:74), i.e., science-policy interaction.  
 
Related to SPI, van Enst et al. (2014) have described how researchers and 
policymakers, in their own quarters, can act strategically and influence the 
processes, often in controversial situations. Problems may occur if 
researchers present knowledge selectively or produce incomplete knowledge, 
or policymakers use knowledge selectively or disqualify knowledge. Scholars 
have also analysed how (lack of) representation can significantly alter SPI 
(e.g. Lahn and Sundqvist 2017). In addition, van Enst et al. (2014), among 
many others (Mitton et al. 2007, Hyder et al. 2011, Hegger et al. 2012, Fazey 
et al. 2013, Reed et al. 2014), have addressed operational challenges that are 
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more practical and related to the context of science-policy interaction. Table 
2 presents a collection of barriers and facilitators that are categorized by 
individual level, organizational level, communication and time-related 
factors. The original table originates from a review and synthesis of the 
literature on health care policy (Mitton et al. 2007), but it appears to provide, 
in a revised form, a useful compilation of factors affecting the environmental 
sector, too. Naturally one dimension of a certain issue can act as a barrier 
and the other as a facilitator. For example, in their review, Ruhl et al. (2019) 
found out that articles with high policy engagement receive fewer scientific 
citations than articles with low policy linkages (researcher incentive system 
acting as a barrier). But they also state that leaders of research institutions 
can play an important role in rewarding policy engagement by the 
researchers (researcher incentive system acting as a facilitating factor).  

Table 2. Barriers and facilitating factors of knowledge exchange between researchers and 
policymakers (modified from Mitton et al. 2007: 737). 

BARRIERS FACILITATING FACTORS 

INDIVIDUAL LEVEL 
Lack of experience and capacity for assessing 
evidence 
Mutual mistrust 
Negative attitude towards change 

Ongoing collaboration 
Values research 
Networks 
Building of trust 
Clear roles and responsibilities 
Personal competence 

ORGANISATIONAL LEVEL 
Unsupportive culture 
Competing interests 
Researcher incentive system 
Frequent staff turnover 

Provision of support and training (capacity-
building) 
Sufficient resources (money, technology) 
Authority to implement changes 
Readiness for change 
Collaborative research partnerships 

COMMUNICATION 
Poor choice of messenger 
Information overload 
Traditional academic language 
No actionable messages 
 

Face-to-face exchanges 
Involvement of decision-makers in research 
design 
Clear summaries with policy recommendations 
Tailored to specific audience 
Relevance of research 
Knowledge brokers 
Leader, champion or facilitator for collaboration 

TIME/TIMING 
Differences in decision-makers' and researchers’ 
time frames       
Limited time to make decisions 

Sufficient time to make decisions 
Inclusion of short-term objectives to satisfy 
decision-makers 
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2.2 PROCESSES IN THE SCIENCE-POLICY INTERFACE 

SPI is a process that unfolds through a variety of dynamic and iterative social 
interactions ranging from informal exchanges between individuals at the 
micro level to highly institutionalised arrangements at the macro level 
(Hoppe and Wesselink 2014). Central to SPI is appreciating science and 
policy as intersecting societal domains (van den Hove 2007), of which a 
socially and strategically constructed border is actively managed with 
boundary arrangements (Gieryn 1995). SPI is literally interactive—science 
can no longer be considered as a linear, autonomous and objective 
contributor to policy that rationally and authoritatively provides the policy 
process with neutral knowledge (van den Hove 2007, Ward et al. 2012). 
 
The extent to which scientific knowledge is likely to be used in policy-making 
depends on its credibility (in terms of scientific rigour), relevance (in terms 
of the policy problem at hand), legitimacy (being unbiased and fair in 
treating different views and interests) and accessibility (knowledge in a 
suitable form and time) (Leviton and Hughes 1981, Cash et al. 2003, 
Contandriopoulos et al. 2010, Reed et al. 2014). These features in turn are 
influenced by the interaction around knowledge exchange, as framed by Reed 
et al. (2014:337): ‘how knowledge is produced, shared with and between 
those who might use it, translated and/or transformed as it is shared, and the 
social context in which people learn about new knowledge’—science-policy 
interactions1 , that is to say. 
 
In this thesis, I concretize SPI by using the knowledge brokering approach, 
which defines a broad range of practical strategies, methods and tools for 
organizing interactive processes between the producers and users of 
knowledge (van Kammen et al. 2006, Michaels 2009, Ward et al. 2012, 
Partidario and Sheate 2013, Turnhout et al. 2013;). The six knowledge 
brokering strategies, developed by Michaels (2009)—informing, consulting, 
matchmaking, engaging, collaborating and building capacity—present 
complementary actions for a researcher or mediator to interact with 
policymakers (Table 3). Michaels portrays the strategies in order of 
interaction intensity, required resources and interaction between persons, 
and she also matches them to different policy problem types (see Section 2.3 
for a description of problem types). In that regard, knowledge brokering 
processes clearly approach the roles of different actors presented in section 
2.1. 

                                                
1 In the literature, a variety of closely related approaches to science-policy interaction with slightly 

different foci are used, presented and applied: hybrid management (Miller 2001), post-normal science 

(Funtowicz and Ravetz 1993), ‘Mode 2’ (Gibbons 1994), transdisciplinary research (e.g. Lang et al. 

2012), joint knowledge production (Edelenbos et al. 2011, Hegger et al. 2012), knowledge exchange 

(Ward et al. 2012, Fazey et al. 2013) and boundary spanning (Posner and Cvitanovic 2019). 
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Table 3. Knowledge brokering strategies and techniques (adapted from Michaels 2009). 

KNOWLED-
GE BROKE-
RING STRA-
TEGIES 

AIM OF 
KNOWLEDGE 
BROKERING 

PRACTICAL 
TECHNIQUES 

RESOUR-
CES AND 
COMMIT
MENT  

EXAMPLES OF 
APPLICATION 
TO DIFFERENT 
POLICY 
PROBLEMS 

INFORMING Disseminate 
targeted 
information directly 
to recipients 

Delivering content 
to targeted 
policymakers: 
reports, fact sheets, 
speeches  

Low Well-structured 
policy problem 

CONSUL-
TING 

Seek out (formally 
or informally) 
individuals with 
salient expertise on 
the problem at hand 

Meetings, targeted 
assessments, 
clarifying 
knowledge needs  

Low Various 

MATCH-
MAKING 

Identify: 
–what expertise is 
needed and 
available 
–who and how to 
contact 

Introduce new 
people to each 
other 

Medium  Various 

ENGAGING Implementing a 
process of involving 
necessary parties 
(researchers and 
policy makers)  

Identification of 
relevant people, 
committees, 
working groups, 
organizing 
processes 

Medium  Various 

COLLABO-
RATING 

Involving all 
participants jointly 
framing interaction 
and problem-
addressing process 

Facilitate 
collaboration 
across disciplinary 
borders, e.g. by 
joint exercises 

Relatively 
high 

Badly structured 
policy problem 
Policies including 
broad range of 
issues and 
interests 

BUILDING 
CAPACITY 

Jointly framing an 
iterative interaction 
process with the 
aim of long-term 
learning and 
innovation 

Joint fact-finding2, 
co-production of 
knowledge, 
facilitation of long-
term institutional 
collaboration, 
periodic reviews 

High Moderately 
structured policy 
problem 

                                                
2 Joint fact-finding is a method for supporting different actors dealing with knowledge-wise or 

technically intensive policy and planning problems to share and collaboratively consider often disputed 

knowledge to arrive at a shared set of facts to inform decision-making (Matsuura and Schenk 2016). 



 

23 

Knowledge brokering may also be categorized into different kinds of 
activities as proposed by Turnhout et al. (2013). They describe knowledge 
brokering to include ‘supplying’ (supply of relevant knowledge or expertise), 
‘bridging’ (facilitation of interaction between knowledge producers and 
users) and ‘facilitating’ (enriching the co-production of knowledge and 
capacity-building). Co-production of knowledge (also ’joint knowledge 
production’) refers to processes in which researchers and policymakers (and 
sometimes other societal actors as well) intentionally cooperate in knowledge 
production and application (Pohl et al. 2010, Hegger and Dieperink 2015). 
The core rationality behind knowledge co-production, as explained in the 
context of Future Earth (a global research funder of sustainability 
transformation), is to emphasize enhancing scientific accountability to 
society and the implementation of scientific knowledge in society as well as 
including perspectives of ‘extra-scientific actors’ in scientific knowledge 
production (van der Hel 2016:165). According to Stirling (2006), the 
literature presents three different rationales for knowledge co-production: 
normative reasons related to democratising knowledge production, 
substantive reasons related to increasing the quality of knowledge, and 
instrumental reason related to increasing the use of knowledge. The concept 
has also been (as have many other trendy ‘buzzword’ concepts) criticized for 
being ‘the emperor’s new clothes’ (Sundqvist et al. 2015:422). 
 
In practice, knowledge brokering is often about creating, reflecting on, 
disseminating and discussing boundary objects or concepts that are material 
or abstract objects connecting science and policy and supporting the 
development of mutual understanding and communication between various 
actors. According to the literature, an optimal boundary object is 
simultaneously concrete enough to connect different disciplines, facts, 
knowledge, interest groups and individuals, yet flexible enough to have a 
meaning for different actors, and stable enough to travel in between science 
and policy and to maintain an identity (Star and Griesemer 1989, Turnhout 
2009, White et al. 2010, Smith et al. 2013, Löfmarck and Lidskog 2017). In 
the field of environmental governance, typical boundary objects include 
scenarios (e.g. emission scenarios, Girod et al. 2009), simulation models (e.g. 
water management models, White et al. 2010), indicators (e.g. ecological 
quality of ecosystems, Turnhout et al. 2007, Turnhout 2009) and tools based 
on the GIS (geographic information systems) (Carsjens and Ligtenberg 
2007). Boundary concepts, such as ecosystem services (Schleyer et al. 2017) 
or resilience (Brand and Jax 2007) have also a capability to connect different 
disciplines and science and society. A concrete example of a boundary object 
from climate science and politics is the 2 ⁰C temperature target, which is ‘an 
example of simplifying, categorizing, standardizing, and quantifying complex 
issues in order to create the basic coherence that is required for cooperation 
in the absence of consensus’ (Lahn and Sundqvist 2017:14). However, as 
Sébastien et al. (2014) have stated in relation to indicators, the utility of a 



Theoretical perspectives on science-policy interaction (SPI) 

24 

boundary object or concept is often tightly connected to the characteristics of 
actors and the policy context (instead of just the characteristics of the 
boundary object itself). Thus, the utilisation—and the utility—of boundary 
objects/concepts is a social process involving different cultural values, 
preferences and interpretations (Turnhout 2009).  
 
A number of authors have strongly emphasized the importance of proper 
framing, planning, evaluation and refinement of SPI processes (e.g. Ward et 
al. 2012, Fazey et al. 2013, Fazey et al. 2014, Reed et al. 2014). Framing, for 
instance, directly affects which issues and characteristics will be given more 
attention in SPI and which will be given less attention (Farrell et al. 2006). 
The design principles for such a process emphasize the importance of 
creating joint understanding of the problem to be addressed and the 
associated process (objectives, boundary objects and methodological 
framework), assigning and agreeing appropriate roles for the parties, 
generating targeted outcomes for both parties as well as evaluating the 
impact.  
 

2.3 OUTCOMES AND IMPACT OF SPI

 
Previous research has highlighted that in order to understand why and how 
researchers and policymakers commit themselves in different SPI processes, 
we must be able to identify and analyse the outcomes and impacts resulting 
from SPI: concrete outputs (such as publications), less tangible outcomes 
(such as policy learning or impact) as well as the benefits and advantages 
from SPIs. A spectrum of impacts from SPI, compiled from theoretical and 
empirical studies by Posner and Cvitanovic (2019), includes improved 
knowledge exchange between researchers and policymakers, more diverse 
and stronger social networks, increased trust, empowered scientists, policy 
windows to link knowledge to policy-making, and enhanced capacity of 
policy makers and theirs institutions. At the same time, the authors argue 
that the methods for and practise of evaluating the concrete impacts of SPI 
are still underdeveloped and not established and call for a joint deliberation 
of methods and demonstration of impacts (ibid., but see also Lemos et al. 
2018). 
 
The academic literature on the user side is rich and it provides classifications 
of different kinds of outcomes that knowledge-use or SPI may end up with. A 
conceptual outcome is associated with raising awareness, social learning and 
challenging the existing beliefs among different actors. An outcome is 
instrumental when a direct impact to policy or practice is taking place and 
symbolic when the process reasserts and justifies existing policies or 
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practices (Weiss 1979, Amara et al. 2004, Rudd 2011). Weiss (1980) has also 
proposed that knowledge may not be used immediately, but that it is being 
processed and accumulated slowly (knowledge creep). 
 
A critical amount of benefits—‘the extent to which all participants develop 
positive feelings’ (Fazey et al. 2013:26) about the SPI and its outcomes—is a 
prerequisite for efforts and commitment. The SPI process may result in most 
variable person- and process-centric outcomes, such as tangible outputs 
(reports, recommendations, meetings, scenarios, indicators, databases, 
websites, press releases) and more intangible outcomes related to 
collaboration and social learning (Weiss 1979) and increased societal 
relevance of research (Edelenbos et al. 2011, Lang et al. 2012, Hegger and 
Dieperink 2014, Ruhl et al. 2019). In terms of outcomes that result in 
scientific benefits, Hegger and Dieperlink (2015, Table 9) empirically found 
out that knowledge co-production projects on climate change adaptation led 
to increased societal debate on problem analysis and methods, a broader 
empirical knowledge base, more reflexivity on the part of researchers and 
knowledge users, more publications for policy makers/practitioners/the 
broader public, establishment of a Community of Research and Practice, and 
more follow-up projects. The issue of scientific publications divided 
respondents’ opinions in their study: the knowledge co-production projects 
had resulted in more publications in some cases and less in others. Thus, it is 
important to acknowledge that different outcomes and benefits might have 
trade-offs or synergies. For example, Sarkki et al. (2014) have empirically 
identified that there are context-specific trade-offs in SPIs in terms of 
researchers’ personal time (whether pursuing a purely academic career or 
carrying out policy support), clarity versus complexity, speed versus quality, 
and push versus pull approaches. These relate to barriers and facilitators of 
SPI presented in Section 2.1 
 

2.4 OPERATIONAL CONTEXT FOR SPI

 
SPI may be formally institutionalised or take a more informal and ad-hoc 
form at the micro, meso or macro levels (Hoppe and Wesselink 2014). Roles 
and interactions are affected by the context in which they take place (Nutley 
et al. 2003, Mitton et al. 2007, Contandriopoulos et al. 2010, Ward et al. 
2012, Fazey et al. 2013, Wesselink et al. 2013, Højlund 2014, Reed et al. 
2014). Following McNie (2007:32) and also the context of where the actors 
and institutions originate (Sarkki et al. 2019), I define context as a 
constellation of temporal, spatial, political, scientific and cultural factors and 
circumstances surrounding the SPI. Context is partially pre-set, depending 
on the level of institutionalisation of specific science-policy 
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interrelationships. Context can also be contested and reformulated during 
each process through interaction between researchers, policymakers and 
other associated actors. Context is also ‘level-specific’: the micro level 
(individual interactions or project implementation) is very different from the 
macro-level political-cultural sphere (Hoppe and Wesselink 2014:75). For 
instance, the context of international climate science and policy is high level 
and institutionalised, the IPCC being a global pioneer of SPI (Beck et al. 
2014, Sundqvist et al. 2017), whereas regional land-use planning processes 
allow for more personal and ad hoc SPI (as reported, for example, by Rekola 
and Paloniemi 2018). Environmental assessments and a regulatory impact 
assessment at different governance levels are formally institutionalised 
examples of SPIs that include means of standards, guidelines and protocols 
(Sundqvist et al. 2015). 
 
The context includes various themes such as decision-making regime 
(summarised in Michaels 2009), organizational norms and resources 
(Turnpenny et al. 2008), actor roles (Weiss 1979, Pielke 2007a, 
Contandriopoulos et al. 2010, Turnhout et al. 2013), the phase of a policy or 
associated assessment process (e.g. Scrase and Sheate 2002, de Ridder et al. 
2007), predictability and legal requirements (Carroll 2010) and durability 
and openness (Contandriopoulos et al. 2010, Hermann et al. 2017). Taking 
into account the multifaceted nature of the context, Sarkki et al. (2019) 
appositely portray the context as ‘governance meshwork’. For policy analysis 
scholars, analysing the context is an essential part of the work; thus they have 
much to offer for the purpose of analysing the complex environment within 
which SPI takes place. The type of policy problem is one of the key contextual 
factors affecting environmental governance and SPI. According to Hoppe 
(2011), defining and structuring the problem is a prerequisite for ‘governance 
of problems’. The way the problem is perceived, framed and structured 
strongly affects future action in policy-making. Failure in defining the policy 
problem will most likely lead to misguiding further research as well (Brunner 
1991). A natural follow-up question is about who is actually framing the 
problem: Is it science or policy (Beck et al. 2014) or something else? Or is it 
framed at all (Kingdon 2003:78)? 
 
To support the analysis of the policy context in policy-making as well as in 
research, Hisschemöller and Hoppe (1996: but see also Hoppe 2011, 2001) 
developed a problem typology by categorizing problems according to the 
(lack of) certainty of relevant knowledge and the (lack of) consensus on 
relevant issues. Policy problem types can then be defined as follows: a 
structured problem is a problem associated with certainty on knowledge and 
a high degree of consensus (often technical in nature); an unstructured 
problem is the opposite (neither consensus nor certainty exists—they are 
fuzzy and full of conflicting views). In between, there are two kinds of 
moderately structured problems: moderately structured problems in 
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relation to the end goals (there is agreement on the values and goals, but 
uncertainty about the relevant or reliable knowledge) and moderately 
structured problems in relation to means (there is certainty on knowledge, 
but ongoing dissent over the values and ethics of the problem). In addition to 
these, Turnhout et al. (2008) have introduced a fourth problem type, the 
badly structured problem, which describes a situation of trade-offs between 
different alternative consequences of a possible solution. 
 
An important feature in describing and understanding context is the (ideal) 
notion of policy style, which describes historically evolved procedures, 
institutions and cultures in policy-making and administration (Jung et al. 
2014:399 citing Richardson 1982). Based on country comparisons, Renn 
(1995) has introduced three policy styles in regard to integrating scientific 
expertise into policies: an adversarial style (e.g. USA), a service-based style 
(e.g. the UK) and a corporatist style (e.g. Germany and Sweden). Further, 
Farrell et al. (2006) have described two organizational formats that resemble 
the two ideal interpretations: In the ’absorption model’, scientists are 
considered to be full members of political bodies, whereas in the ‘separation 
model’, scientific and political actions are separated. In ‘mixed formats’, 
actors sit side-by-side without a clear division of roles. The organizational 
format is considered to reflect strongly on the politico-cultural factors in a 
country (Renn 1995) and becomes visible in country comparisons. Some 
countries prefer separation and set up a scientific committee, whereas other 
countries employ permanent advisory members in political bodies (Hermann 
et al. 2017).  
 
As pointed out by Flyvbjerg (2006:222), context-dependency is an essential 
part of expert activity. Therefore, paying attention to identification and 
acknowledging the context are essential for framing, design, application and 
evaluation of SPI as well as for making the best use of the processes (Dobrow 
et al. 2006, Hoppe and Wesselink 2014, but see also Radaelli, 2005, on how 
the context shapes the adoption of impact assessment, Sarkki et al. 2019). 
Standard solutions do not work and exist, as local societal and political 
dynamics vary across countries and regions (Wesselink et al. 2013). 
Furthermore, context essentially affects the identification, interpretation and 
application of evidence in policy-making (Dobrow et al. 2006). However, 
academic research has highlighted that context is a particularly problematic 
concept to be taken possession of in practice, as it involves many complex 
social, political, behavioural (Ward et al. 2012) and epistemological elements 
(Virtanen 2013). This is naturally a challenge for actors working in SPI. 
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3 RESEARCH QUESTIONS AND
ORGANIZATION OF THE THESIS

Recent and numerous calls for increased interaction between science and 
policy-making as well as the examples of recent SPIs and their successes and 
failures indicate that there is a need to study SPI in different political 
contexts and at different scales. While previous research has abundantly 
presented, categorized and elaborated how different individual, 
organizational and procedural factors as well as epistemological issues affect 
the interaction between researchers and policymakers, in this thesis I focus 
on actors’ practical experiences and perspectives on the Finnish SPI in the 
context of environmental governance. More understanding of the current SPI 
will be needed to improve the capacity of both researchers and policymakers 
to design, implement and analyse science-policy interaction in 
environmental governance in Finland and beyond. 
 
With this thesis, I aim to enhance the understanding of how SPI is 
constructed, developed and managed in environmental governance in 
Finland and how actors make sense of the complexity of SPI processes and 
reflect on the context. By utilising the lessons learned from previous research 
and by exploring and reflecting on actors’ experiences and interpretations of 
SPI, I present and analyse examples of recent attempts to bridge the science-
policy gap as well as bring out challenges and successes involved in the 
analysed SPIs. Following Hegger et al. (2012), this study focuses on a very 
direct and recognizable form of SPI: direct interaction between researchers 
and policymakers in the policy-making processes. The aim is further divided 
into three research questions: 

 
RQ1: How is SPI in environmental governance currently conducted in 

Finland?  
RQ2: How do different factors affect SPI in environmental governance 

in Finland? 
RQ3: How can actors in SPI be reflexive in terms of roles, processes 

and context of SPI? 
 
Figure 1 presents a structural framework of the overall orientation of the 
thesis. It portrays a situation in which science and policy are overlapping 
societal domains having a close relationship: the science-policy gap has 
already been bridged. The static figure does not do justice to the dynamic SPI 
in real life and the key emphasis of my thesis. In practice, and as proposed in 
the literature in terms of researchers’ roles (see Section 2.1) and different 
knowledge brokering strategies for SPI (see Section 2.2), SPI can take 
different forms, from less intensive and more distant interaction to highly 
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intensive and close collaboration. How this relationship is managed and 
outcomes achieved, depends on many factors, the immediate SPI context and 
society. Although this thesis is structured to consider science and policy, it 
should be noted that inclusion of societal actors and stakeholders beyond 
academia and policy in exchanges around knowledge are of great importance. 
The ‘science-policy-society’ interface (Buizer et al. 2011) has received 
increasing attention in many international and national formal and informal 
institutions, such as the IPBES (Löfmarck and Lidskog 2017). 
 
This thesis comprises this summary and four articles. The articles contribute 
to the research questions as follows (see also Figure 1):  
Article I (Knowledge brokerage context factors – What matters in knowledge 
exchange in impact assessment?) focuses on the concept and importance of 
context in knowledge brokering in institutionalised SPI processes. Article I 
provides material for research questions 2 and 3.  

Article II (The challenge of knowledge exchange in national policy impact 
assessment – A case of Finnish climate policy) analyses interaction between 
knowledge producers and users in an institutionalised SPI and contributes 
mainly to research questions 1 and 2. 

Article III (Knowledge brokering and boundary work for ecosystem service 
indicators. An urban case study in Finland) analyses the knowledge co-
production process between researchers and municipality public authorities 
in a local context and thus contributes to research questions 1 and 2. 

Article IV (From pure science to participatory knowledge production? 
Researchers’ perceptions on the science-policy interface in bioenergy policy) 
focuses on researchers’ perspectives on SPI in real-world policy processes 
and complex policy problems. It contributes to research questions 1, 2 and 3. 
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Figure 1 Structural framework presenting the overall orientation of the thesis. Roman 
numerals refer to four interrelated papers.
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4 RESEARCH METHODOLOGY

My overall research strategy in this thesis is a qualitative, multiple case study 
approach (Stake 2006). The qualitative research strategy (Bryman and 
Teevan 2005) has meant that I have gained understanding about science-
policy interactions by examining researchers’ and policymakers’ 
interpretations of their experiences (i.e. so called interpretivist 
epistemological position, after Bryman and Teevan 2005:144) and that 
examined SPI processes are an outcome of real-world interactions between 
individuals rather than an external phenomenon (i.e. the so-called 
constructionist ontological position (ibid.)). The same concerns the 
knowledge produced in this thesis: it is context-dependent and socially 
constructed (Berger and Luckmann 1967, Funtowicz and Ravetz 1993, 
Sismondo 1993, Collins and Evans 2002). Social and cultural factors, such as 
assumptions, world views and values strongly affect scientific practices, 
decisions and interpretations and hence my research results (Latour & 
Woolgar, 1979; Schön & Rein, 1994; Cozzens & Woodhouse, 1995; van 
Buuren & Edelenbos, 2004; Petts & Brooks, 2006). As is common in 
qualitative case study research (Stake 1995, 2006), I utilised the action 
research approach (Stringer 1999) and had multiple roles in some of the 
cases. In the urban case, as explained below, we aimed at improving practices 
related to green infrastructure governance in the city of Tampere. I co-
created and experienced the social reality together with other actors and 
studied the interaction occurring in the case. The interaction between the 
actors and me was required to guide the collective learning process and 
generate the data, and my subjective interpretations have been present 
throughout the study. 
 

4.1 RESEARCH CONTEXT

 
Individual case studies took place in the context of Finnish environmental 
governance. As the environmental policy problems have become more and 
more multi-faceted, inter-ministerial collaboration, multisectoral policies 
and sharing of responsibilities among various ministries are nowadays of 
crucial importance. There are multiple ‘worlds’ represented in environmental 
governance and related SPI: different disciplines, universities and research 
institutes, various ministries and state agencies at different governance 
levels, and business life actors. According to Hukkinen (1995a, b), 
environmental governance in Finland can be regarded as ‘environmental 
corporatism’ in which representation of different, often conflicting interests 
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is institutionalised in environmental policy-making (but see also Siaroff 1999 
who in his comparison of 24 countries considers Finland to be moderately 
corporatist). Blom (2019) has stated that ‘an integral part of parliamentary 
preparation structure [in Finland] is a corporate system that has substantial 
financial resources, thousands of experts and strongly networked, 
established communities’. As a result, like Hukkinen (1995a) has 
demonstrated, short- and long-term economic performance may become 
overrepresented at the expense of long-term ecological sustainability.  
 
Environmental governance is nowadays strongly multi-level, as public and 
non-public actors from international to local levels make decisions on 
environmental matters. Finland has been an active partner in international 
environmental policy-making from the 1970s (Sairinen and Lindholm 2004). 
During the past two decades, the proliferation of the EU’s environmental 
directives and multilateral environmental agreements, such as the EU’s Birds 
and Habitats directives or the UN’s Framework Convention on Climate 
Change (UNFCCC), has increased the international level of environmental 
governance in Finland. Both examples demonstrate the multi-level nature of 
environmental governance—they are agreed upon at the international level, 
implemented in national legislation and require actions at the regional or 
local levels (Paavola 2016). 
 
The cases of this thesis consider the (regulatory) impact assessment and 
strategic environmental assessment of local land use plans, but also other 
kinds of formal and informal science-policy interaction. A widely used and 
institutionalised approach for connecting science and policy-making is 
impact assessment, which most of the OECD countries have adopted in some 
form (Arndt et al. 2015). In Finland, an ex ante impact assessment is 
mandatory, and it is used for assessing the positive and negative as well as 
cumulative impacts of different alternatives of proposed regulations 
(regulatory impact assessment, RIA, guided in a newly revised guidance 
document by the Ministry of Justice 2019), other national and regional 
policies, programmes and plans, including land use plans at all levels 
(strategic environmental assessment, SEA, regulated in SOVAL 200/2005 
and in the land use and building act MRL 132/1999) and proposed large 
projects, such as mines and power plants (environmental impact assessment, 
EIA, regulated in YVAL 252/2017). In addition to legislation, there are plenty 
of guidance documents related to impact assessment as well as generally to 
the use of knowledge (see the Finnish law drafting guidelines and the 
legislative drafting process guide by the Ministry of Justice).  
 
Scientific knowledge is needed at all governance levels to develop, assess, 
decide and implement policies and plans; and it is being produced, 
exchanged and utilised throughout the different phases of the policy or 
planning process through institutionalised and informal channels (Radaelli 
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1995). In the field of environmental governance in Finland, government-
affiliated research institutes, particularly the Finnish Environment Institute 
and Natural Resources Institute (and its predecessors) as well as a number of 
university departments, have long contributed to the body of policy-relevant 
knowledge and have mediated scientific knowledge in the planning, 
management and policy-making and management processes. Their role and 
mandate is to produce and disseminate sector-specific and society-relevant 
knowledge for decision-making, whereas universities have traditionally 
focused more on teaching and research. However, there are also signals that 
universities should also adopt new roles as an ’entrepreneurial university’ 
and ’a societal transformer’, as proposed by Trencher et al. (2014). A recent 
study (Nieminen et al. 2019) on the use of scientific and expert knowledge in 
Finland showed that in 2017, approximately half of the law drafting 
documents included a reference to scientific or expert knowledge—the most 
accurate references being found in the introduction and background sections. 
The same study also reported that only 10% of all persons invited to an 
expert hearing at the parliament in 2017 were researchers.  
 

4.2 CASE STUDIES

 
This thesis consists of one multiple case study (I) and three individual case 
studies (II, III and IV) (Table 3). The concept of ‘a case’ is a complex one; but 
in simple terms, it is an empirical inquiry that studies certain social 
phenomenon within a real-life context (Yin 2014).  
Although case studies are often interesting per se, most case studies have an 
instrumental role in providing illustration and understanding of more 
general issues (Stake 2006). Thus, a case study approach presented by Stake 
(1995, 2006) was adopted in this thesis to generate an in-depth and broad 
understanding of SPI processes from the perspective of relevant actors. The 
case studies in this thesis were purposefully selected so that they would 
represent both ‘critical’ and ‘paradigmatic’ cases (Flyvbjerg 2006). Critical 
cases provide important information in relation to the general problem, and 
in this thesis they address the challenges or successes of SPI practices in 
complex policy processes. Paradigmatic cases of environmental governance, 
on the other hand, provide insights into more general characteristics of 
current science-policy dynamics and policy-making culture. Environmental 
governance is also a typical example of a policy field that has direct and 
implicit linkages to a wide range of other (non-environmental) policies, such 
as agriculture, energy, economic and transport policies (Wurzel et al. 2013). 
Table 4 presents an overview of the cases. 
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Table 4. Overview of the case studies.

 
CASE MULTISEC

TOR CASE 
STUDY (I) 

CLIMATE 
CASE (II) 

URBAN 
CASE (III) 

BIOENERGY 
CASE (IV) 

POLICY 
FIELDS 

Agricultural, 
energy and 
climate, 
resource 
efficiency and 
land use 
policies 

Climate and 
energy policy 

Urban land-
use planning 

Forest 
bioenergy policy 

JURISDICTI-
ONAL LEVEL 

EU, national, 
regional 

National (FI) Local (city of 
Tampere, FI) 

National (FI) 

MAIN 
ACTORS/ 
PARTICI-
PANTS 

Various: teams 
of researchers, 
policy makers, 
planners. Led 
by the Finnish 
Environment 
Institute. 

Researchers  
National 
ministries 
Impact 
assessment 
consultancies 

Researchers 
from the 
Finnish 
Environment 
Institute 
Civil servants 
from city 
departments 

Researchers 
from 
government-
affiliated 
research 
organizations 
and universities 

RESEARCH OR 
POLICY 
DRIVEN 

Various, but 
mainly 
research 
driven 

Research driven Policy driven Research driven 

KEY FOCUS OF 
THE POLICY 
PROCESS/ 
PROBLEM 

Various: 
development 
of policies, 
knowledge 
production for 
policy-making, 
investigation 
of an emerging 
field 

Revision of 
national energy 
and climate 
strategy in a 
collaboration of 
different 
national 
ministries 

Governing 
urban green 
infrastructure 
in the city 
with various 
plans and 
strategies and 
by city 
departments 

Various 
finalised forest, 
energy and 
climate policy 
processes 
aiming at 
governing forest 
bioenergy 

AIM OF THE 
CASE 

To gain 
understanding 
of the 
requirements 
and context of 
SPI in impact 
assessment 

To gain 
understanding 
of how 
knowledge 
exchange works 
in policy 
processes 
dealing with 
complex policy 
problems 

To explore 
knowledge 
brokering and 
boundary 
work in co-
producing 
knowledge on 
ecosystem 
services 
indicators 

To gain 
understanding 
of how 
researchers 
perceive their 
role in SPI and 
cope with 
challenges 
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KEY 
RESEARCH 
ACTIVITIES 

Development 
of a knowledge 
brokering 
context 
typology and 
questionnaire, 
observations,  
a workshop, 
individual 
discussions, 
filling in and 
analysing the 
questionnaires 

A document 
analysis, 
observations, 
organizing a 
workshop, 
carrying out and 
analysing 
interviews, 
email 
exchanges. 

Action 
research: 
participating 
in, supporting 
and observing 
the process 
(meetings, 
email 
exchanges, 
workshops, 
research 
interviews) 

Carrying out 
and analysing 
research 
interviews. A 
document 
analysis 

DURATION November 
2010 – April 
2014 

June 2011 – 
May 2013 

August 2012 – 
March 2014 

August 2015 – 
November 2016 

PROJECT LIAISE 
(Linking 
Impact 
Assessment 
Instrument to 
Sustainability 
Expertise, 
2009–2014) 

LIAISE (Linking 
Impact 
Assessment 
Instrument to 
Sustainability 
Expertise, 
2009–2014) 

EVITA 
(Ecosystem 
Services and 
Green 
Infrastructure 
in Tampere, 
2012–2014) 

The research 
was supported 
by ValuES 
(Potential and 
Pitfalls of 
Alternative 
Approaches to 
Ecosystem 
Service 
Valuation) and 
OpenNESS 
(Operationalisa
tion of Natural 
Capital and 
Ecosystem 
Services) 
projects 

MY ROLE Part of the 
individual case 
study team 
and team 
carrying out 
the multisector 
case study 

Participant 
observer in the 
beginning, later 
researcher 
collecting data 
and carrying out 
analysis 

Hybrid role: 
part of project 
team and 
researcher 
(participant 
observation 
and 
interviews) 

Researcher 
carrying out and 
analysing 
interviews 
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In the multiple case study, six real-world SPI cases of different kind of impact 
assessment processes, carried out under the umbrella of the EU-funded 
project LIAISE (Linking Impact Assessment Instrument to Sustainability 
Expertise, 2009–2014, EU/FP7), were analysed from the perspective of the 
SPI context in which the researchers and knowledge users interacted. The six 
cases covered various policy fields, jurisdictions and scales, from regional to 
supranational levels—agricultural policy at the EU and regional level in 
Greece, climate and energy policy at the national level in Finland and 
Estonia, resource efficiency policy at the national level in Germany, and 
sustainable land use policies at the regional level in Inner Mongolia, China. 
The individual case studies focused on acting, participating in, supporting 
and observing concrete policy processes which used or could have used 
impact assessment methods and tools. The cases were coordinated and 
carried out by case study teams consisting of 3–7 researchers from different 
European countries. The multiple case study focused on developing and 
applying a knowledge brokering context typology to cases. The aim was to 
gain an understanding of various factors affecting SPI in different kinds of 
policy processes, scales and institutional traditions as well as to reflect on 
how researchers can acknowledge the context in daily SPI. The multiple case 
study was conducted by the authors of Article I and supported by researchers 
on individual case study teams. 
 
The climate case (II) aimed at gaining understanding of the revision process 
of the Finnish Energy and Climate Strategy 2013 and especially the 
knowledge exchange that occurred as part of the mandatory impact 
assessment process. The Energy and Climate Strategy is a high-level policy 
document outlining objectives and instruments for energy policy for the near 
future. The strategy was prepared in ministerial collaboration and submitted 
to the Parliament in March 2013 (after that, in November 2016, a totally new 
strategy was published by the new government). As part of the revision 
process, like in all national legislative and strategy proposals, an impact 
assessment of the most significant and likely impacts was carried out. Thus, 
the actors of the knowledge exchange in this case were the ministerial 
policymakers and researchers/consultancies carrying out the actual 
assessment. The authors of Article II had received a mandate from the lead 
policymaker to observe the process. The case study aimed at gaining an 
understanding of how SPI works in policy processes dealing with complex 
problems (climate change in that case)—how SPI was organized and 
proceeded, and what were the problems in SPI.  
 
The urban case (III) was a demand-driven local case, as the collaboration 
between the researchers (Finnish Environment Institute) and the knowledge 
users was initiated by two civil servants in the city of Tampere. The case was 
part of the EVITA project (Ecosystem Services and Green Infrastructure in 
Tampere), conducted in 2012–2014, which aimed at (1) producing 
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knowledge information on ecosystem services and green infrastructure in 
Tampere for different planning and management purposes by applying a set 
of ecosystem services indicators, and (2) facilitating a dialogue between 
municipal departments in order to enhance development of mutual 
understanding on urban green infrastructure. These objectives were pursued 
by designing a participatory and collaborative structure for knowledge 
brokering that included three phases: conceptual, instrumental and 
reflection. These phases gave structure to the actual project and also framed 
the case study analysis. The role of the authors of the research paper (III) was 
to act as ‘participatory knowledge producers’ (Turnhout et al. 2013) who 
facilitated the close collaboration between the team of researchers and civil 
servants of Tampere.  
 
The context of the fourth case was national forest bioenergy policies; but 
unlike the previous cases, it was not connected to any particular policy or 
planning process. The objective of this case—pursued by contacting and 
interviewing experienced researchers working in the field as well as by 
carrying out a document analysis— was to gain an understanding of how 
researchers perceive their role in actual science-policy processes and how 
they cope with challenging situations in practice. Thus, the aim was to 
complement the picture three other cases had provided on SPI in 
environmental governance. The field of forest bioenergy—a topical example 
of an issue where ‘facts are uncertain, values in dispute, stakes high and 
decisions urgent’ (Ravetz 1986:422)—was considered as a ‘critical case’ 
(Flyvbjerg 2006) for investigating and reflecting on researchers’ experiences 
and perceptions of SPI in current environmental policy processes. 
Furthermore, as Finland is Europe’s most densely forested country, forest 
policies and research have had a strong influence on natural resource 
governance and management practices in the country and have therefore a 
direct link to environmental governance. 
 

4.3 MATERIAL AND METHODS

 
In this thesis, as typical in case study research, multiple sources of evidence 
and triangulation were utilised (Stake 1995). The main data-gathering 
method was qualitative interviewing (Bryman and Teevan 2005), the other 
methods being focus group interviews (Parker and Tritter 2006), collection 
and analysis of documents, and participant observation (Andersen and 
Taylor 2007). Material for empirical analysis of this thesis consists of three 
different sets of interviews, document analyses and a qualitative 
questionnaire (Table 5). Although the material was collected and reported 
separately for each case study, it formed a coherent whole to address the 
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research questions as perceived by researchers and knowledge users taking 
part in SPI processes:  (1) the status of SPI in national environmental 
governance, (2) the factors shaping SPI practices, and (3) opportunities and 
capacities for reflecting on SPI.  
 
The first dataset, originating from the multiple case study, is based on 
questionnaires that were filled in by six case study teams twice, the author of 
this thesis being part of one team and part of the team initiating the exercise. 
The first-round questionnaire was complemented in the beginning of the 
impact assessment –related SPI processes between researchers and 
policymakers (August/September 2012). It included open-ended questions 
on the context of the case study, contextual factors influencing the actual 
case, researchers’ interpretation of the context and researchers’ techniques to 
overcome the challenges occurring in the SPI. The second-round 
questionnaire (January 2013), filled in during or after the late phase of the 
SPI, included a structured table with 16 predefined contextual factors and 
associated dimensions. The table was a result of the literature review 
presented in Article I. The case study teams were asked to consider the 
significance of each factor in relation to their case study experiences and to 
provide a brief explanation of the events during the case study. In addition to 
the questionnaires, discussions in joint meetings, individual ad hoc 
interviews and observations by the authors of Article I were utilised in 
analysing and comparing the cases. The analysis consisted of consideration 
and validation of the relevance of context factors for the six case studies.    
 
The second dataset was compiled from topical climate and energy policy as 
well as impact assessment documents. The purpose of the dataset was to 
collect information on and identify the content and process of impact 
assessment knowledge production and the use of knowledge in revising the 
Energy and Climate strategy.  
 
Following the compilation of Dataset 2, interviews of key actors of the 
revision process were carried out (Dataset 3). The researchers (including the 
author of this thesis) organized a four-hour workshop for the policymakers 
and researchers at the very beginning of the revision process in order to 
facilitate the forthcoming revision and gather information. The workshop 
and the other events the authors of Article II participated in provided plenty 
of opportunities to get to know the actors (e.g. the persons to be interviewed) 
and topical political issues. The interviewees for Dataset 3, altogether nine 
persons, were purposefully selected to represent the most relevant actors in 
the revision process: the Ministry of Employment and Economy, the Ministry 
of the Environment, the Ministry of Transport and Communications and 
impact assessment consultancies. One paired and four individual interviews 
were performed during the revision process, and one interview (a longer 
focus-group interview) was carried out after the strategy was finalized. The 
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dataset was complemented with participant observations in the form of 
research diary and notes from the workshops. This material was utilised in 
the qualitative content analysis to give further support for my 
interpretations. 
 
The fourth dataset—consisting of seven semi-structured interviews with 
eleven civil servants who participated in applying the ecosystem services 
indicators in Tampere—was collected in November 2013. The interviewees 
represented different city departments and had a different emphases on the 
topic at hand (governance of green infrastructure in the city), particularly 
land-use planning. The interview themes included knowledge of green 
infrastructure and its relation to governance, ecosystem services and the 
indicator approach, the process, and building mutual understanding between 
city departments. Along with the interview material, documentation and 
participant observation of the collaborative events during the project 
(meeting and workshop notes) as well as civil servants' written comments on 
the project report were collected and used in the analysis. 
 
The fifth dataset includes interviews of researchers in the field of forest 
bioenergy in Finland. The purposeful selection of interviewees aimed at 
ensuring a wide range of disciplinary backgrounds as well as long experience 
in forest or bioenergy-related research and science-policy interaction. 
Therefore, a qualitative document analysis of scientific articles, research 
reports, policy documents and media records was carried out in the 
beginning. Altogether twelve semi-structured interviews, each lasting 60–
100 minutes were carried out in December 2015 and January 2016 with 
researchers from the Natural Resources Institute, the Finnish Environment 
Institute and Helsinki University. The broad themes, detailed in 20 open 
interview questions, included the roles of researchers in policy processes, 
science-policy interaction and practices in policy-making, and researchers’ 
perceptions of challenges of SPI and the means to overcome them.    
 
All interviews and focus group discussions were recorded and transcribed for 
detailed qualitative analysis. The material was coded using NVivo. In the 
beginning, the coding was performed on the basis of interview themes and 
(as the analysis proceeded) according to the themes arising from the 
analytical framework of each study (directed content analysis, Hsieh and 
Shannon 2005). The analysis was performed in an iterative manner 
(Tashokkori and Teddlier 2016) and was guided by the need to understand 
the interviewees’ experiences and reflections on the particular context. As 
often happens in qualitative research (Bryman and Teevan 2005), the 
research started in a relatively open-ended manner and continued with a 
gradual narrowing down of research questions. The document analyses 
(Article II and IV) were carried out as a desk study without NVivo. The 
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results, as presented in articles I–IV and this summary, are based on the 
findings I found most relevant in terms of the research questions at hand.  
 
The results presented in this summary are an outcome of AN additional 
qualitative analysis carried out for the original results. In the beginning, I 
compiled original results from the articles and formed a rather general 
coding scheme for them in order to capture an overall picture of SPI-related 
themes and issues arising from original results (role of actors in SPI, context-
dependency of SPI processes and factors affecting SPI). In the meanwhile, I 
also compiled theoretical perspectives that were relevant to my initial 
research questions and appeared to support analysing the results of this 
summary. The individual articles presented and utilized various concepts, 
theories and typologies related to SPI. For the purpose of this summary, only 
those providing analytical or theoretical perspectives on the research 
questions and results were selected and presented. This phase also further 
contributed to subsequent analysis of the results so that I focused on 
analysing the appearance of different knowledge brokering processes and 
actions in my cases, the factors that actors have experienced to hinder or 
support SPI and the significance of the capacity to reflect upon the SPI 
context. 
 

4.4 METHODOLOGICAL CONSIDERATIONS

 
There is a number of issues regarding the research strategy and 
methodological choices in the thesis. The first concerns case study research. I 
chose a qualitative, multiple case study approach in order to capture a variety 
of experiences and interpretations of SPI in Finland. Case study research is 
often criticized for providing a vague basis for generalizing results due to, for 
example, the representativeness of cases in terms of the research aims. The 
results from case studies can also be criticized for be unreliable, as they are 
often based on a subjective interpretation of the data. There is always a 
danger of ‘anecdotalism’—deriving the findings from a few well-chosen 
examples (Silverman 2000, Bryman and Teevan 2005). I tried to manage 
these challenges by utilizing various sources of information and by discussing 
the data, analytical frameworks and analysis with my peers.  
 
As I wanted to study ongoing or recently ended SPI processes, the case 
selection was driven by availability (articles I, II and IV) and was therefore 
purposive. The urban case (article III) was initially planned as a continuation 
of a previous research and development project, but it was decided already in 
the beginning to include an evaluative element provide insight into the ‘user’ 
experiences in a knowledge co-production process. The case studies 
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presented in articles II, III and IV are from an environmental governance 
context and give a limited overview of SPI in Finland. However, in articles II 
and IV, the interviewees’ interpretations of the Finnish SPI are based on their 
long-lasting experiences in environmental governance. This means that their 
perspective extends the particular case, and thus provides the basis for a 
broader interpretation of SPI in Finland. The forest bioenergy case (IV) was 
purposefully selected because I wanted to complement the research with the 
researchers’ perspective on SPI in particularly complex policy processes. 
Perhaps it is also important to acknowledge that my almost ten-year long 
experiences with SPI may have influenced my interpretations. After all, I 
have been working in a research organization that is partly acting as a 
boundary organization between research and environmental governance and 
that has long carried out research in an interactive manner together with 
various stakeholders.  
 
The second issue concerns my role in the cases. Particularly in the urban 
case, and to a lesser extent in the climate case, I had a dual role: as a member 
of a team carrying out the work and a researcher observing the process 
(action research and participant observation). While participant observation 
can allow for access to various and sometimes unexpected discussions and 
produce rich qualitative data, there are also concerns related to ethics and 
biases caused by the participation of a researcher. In addition, as action 
research is often planned for developing or improving something together 
with researchers and actors, it can be challenging to define the level of 
interaction and distinguish between different roles and their impact on the 
case and the participants (Lehtonen 2007, Wittmayer and Schäpke 2014). In 
the urban case, we tried to manage these issues by having clear roles among 
the project team, analysing and re-orienting the case together with the 
actors, documenting and taking into account the points and concerns 
brought up by participants and allowing some time to pass before analysing 
the interview material. In the climate case, action research was utilized only 
in the beginning of the lengthy time period of the case and this research 
concerned a broader range of actors than the actual data-gathering phase of 
the research. 
 
Third, the number of interviews in the cases was rather small (see Table 4). 
This resulted mainly from the limited number of key actors in the cases. For 
example, in the climate and urban cases, almost all relevant actors were 
interviewed or invited to a focus group. To cope with the limited number of 
interviews, I complemented my research with triangulation:  I utilised other 
types of qualitative data and carried out participant observation. In any case, 
the number of cases and informants in the cases should be noted when 
drawing conclusions based on this thesis. 
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5 RESULTS

In this section, I synthesise the results of the multiple case study and the 
three case studies by presenting my findings related to the research questions 
of the thesis. First, I address the question of how is SPI currently conducted 
in Finnish environmental governance. Second, I focus on factors that affect 
SPI. And finally, I explore the actors’ capability for reflexivity in terms of 
roles, processes and context of SPI. 
 

5.1 SPI AND KNOWLEDGE BROKERING IN FINNISH 
ENVIRONMENTAL GOVERNANCE

 
The cases explored in papers I–IV provide examples of science-policy 
processes and the roles of different actors as well as their perceptions of the 
gap between researchers and policymakers in Finnish environmental 
governance. Further analysis and reflection on the cases and actors’ 
interpretations offer critical opportunities for developing an improved 
understanding of current SPIs—including knowledge production, transfer 
and use—in Finland as well as for advancing appropriate and legitimate SPI 
practices in the future. In summary, according to the results of this study, 
interaction between researchers and policy makers in Finnish environmental 
policy and planning cases has only recently started to become more 
collaborative. However, actors have started to pay increasing attention to the 
various interaction means as well as their benefits, constraints and driving 
forces.   
 
Analysed against knowledge brokering strategies (see Section 1.3 for 
description), it appears that ‘low-level’ knowledge brokering strategies 
(informing, consulting, matchmaking) dominate currently (or during the 
cases studied in this thesis) in Finland. This was evident in the ‘observed’ 
cases (II, IV). The climate case (II), which focused on observing the SPI 
around the impact assessment of the revision of national energy and climate 
strategy, demonstrated the importance of how a policy problem is defined for 
designing and carrying out SPI. In the case, policy makers tended to frame a 
complex policy problem and its sector-specific subproblems (climate change 
mitigation—a problem being perhaps moderately or badly structured) as 
more structured than it is, followed by (non)designing the impact assessment 
and the SPI accordingly. Interaction between researchers and knowledge 
users in impact assessment was in general rather modest or repeated the 
tasks carried out in the past processes. Background modelling was carried 
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out and impact assessment reports were produced (informing strategy), but 
without joint discussion or reflection on the goals or coverage of the 
assessments. Nor was new expertise considered or engaged in the process. A 
genuine collaboration or even building capacity/engaging were welcomed 
in theory by the key actors (as spoken out in the workshop organized by the 
researchers in the very beginning of the revision process), as it would have 
provided opportunities for deepening the mutual understanding about the 
policy problem at hand and about suitable framing and scoping of the impact 
assessment. In practice there were neither resources nor actual opportunities 
to adopt and apply new knowledge brokering strategies. Informing strategy 
appeared to be appealing and sufficient in the case that focused on a revision 
of a policy in earlier established inter-ministerial collaboration.  
 
Researchers’ reflections on practical SPI processes in the field of forest 
bioenergy policy tell the same story (IV). Most of the forest bioenergy 
researchers (who were selected to the study based on their scientific expertise 
and real-life SPI experiences) that were interviewed strongly subscribed (at 
least in theory) to the role of pure scientists, whose mandate is to produce 
objective and neutral knowledge in isolation from policy-making and 
disseminate the knowledge linearly to policy processes. They preferred to 
keep a clear distance from policy processes and policy makers. Their 
experiences from real-world SPIs, however, illustrated how actual policy 
processes are dynamic, complex and multi-actor and how informing types of 
interaction have proven to be insufficient. The researchers concluded that 
reports, scientific publications and invited speeches—which they have 
traditionally appreciated as good means of communication—are now 
considered (even by researchers themselves) as inadequate or even 
counterproductive in multi-actor, multi-interest and complex policy 
processes. Scientific publications that are based on a rigorous scientific 
method and peer review are naturally the most important backbone; but real-
world SPI cases have required researchers to also explore and employ new 
roles and interaction means that are closer to policy-making. They have 
learned that new SPI approaches, such as series of collaborative meetings 
and co-interpretation of research results, better serve the objectives of the 
cases as well as the needs of other actors in the processes. However, the 
results of Article I indicate that low-level knowledge brokering has its niche 
as well. It may lay the ground for more intensive knowledge brokering by 
introducing new actors and increasing trust, communication and ownership 
on both sides, which apparently can act as important ‘catalysts’ for SPI. 
Similarly, intermediate knowledge brokering (matchmaking and engaging) 
may bring up new opportunities for networking in institutionalised 
procedures (impact assessment, I) or preface even more intensive 
collaboration in the future, as an economist working in the field of forest 
bioenergy emphasized. 
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The cases analysed in Article I illustrate that depending on complex sets of 
contextual factors, researchers may employ a variety of knowledge brokering 
strategies in impact assessment processes. Path-dependency, competency 
and reward structures appeared to be important in defining the nature of 
interaction. The results also show how an institutionalised, well-established 
procedural frame for knowledge production and use (such as impact 
assessment (I, II) or land-use planning practices (III)), may hinder the 
introduction and inclusion of new and sometimes spontaneous approaches to 
SPI, such as knowledge or assessment co-production and the use of 
knowledge in policy-making.  
 
The cases presented in this thesis show that concrete or abstract boundary 
objects have an important role in connecting people, issues and processes in 
SPI, and often the whole SPI is built around the development of a more or 
less clear boundary object. A boundary object is often co-produced, or it is 
the actual target of the process itself. For example, an impact assessment (I, 
II), which usually ends with summarizing the findings in a report, acts in the 
boundary as a mean to bring together (with various intensities of interaction 
as the climate case illustrates) the actors involved in the impact assessment. 
However, it appears that the role and rationality of impact assessment as a 
boundary object is not being discussed among actors involved in the process. 
In the urban case (III), the ecosystem services approach and indicators acted 
as boundary objects throughout the process. The boundary object was 
appreciated as a mean for both science-policy and city jurisdictional 
collaboration. On the other hand, the novelty and flexibility of the ecosystem 
services approach were seen as weaknesses that enabled multiple 
interpretations and complicated the participation of some policymakers. In 
addition, the ecosystem services approach and the associated knowledge co-
production process did not totally succeed in bringing together the different 
management challenges and perceptions of different city departments, which 
indicates the disputed nature of the approach as a boundary object as well as 
the political and institutional realities in the municipality. The debated 
nature of boundary objects was also raised by some forest bioenergy 
researchers. Instead of bringing different actors or viewpoints together, some 
boundary objects—and evidently their producers—had been disregarded by 
the policymakers. 
 
During my empirical analyses, I detected several occasions on which the 
actors (researchers or policymakers) have acted strategically, deliberatively 
influencing the SPI. For instance, strategic production of knowledge was an 
evident theme brought up (often without labelling it as strategic knowledge 
production) by researchers working in the field of forest bioenergy policies 
(IV). According to the results, competing knowledge coalitions are 
particularly visible in the highly politicized and debated issue of the carbon 
neutrality of forest bioenergy. Although scientific debate on the sustainable 
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use of forests has been polarized and politicized for a long time in Finland, 
most of the interviewees did not see themselves as issue advocates of any 
sort, although at the same time, they admitted that value- and interest-
related choices had a clear role in research practices and SPI. For example, 
values might clearly influence how (selectively) scientific knowledge or 
assumptions behind the analysis is reported or presented in policy-making 
contexts (IV). Knowledge production can also become strategic due to 
actions by the policymakers and/or research funders. This kind of 
‘politicization of science’, of which the interviewed forest bioenergy 
researchers were particularly concerned, was evident in the cases where 
researchers had been denied the publication of certain results (IV).  
 
The results of this study show that scientific knowledge is also being used 
strategically by policymakers. Strategic use of knowledge by policymakers 
and other authorities was described both by researchers and knowledge 
users. For instance, the relationship between policymakers and researchers 
can sometimes be so established and institutionalised that the inclusion of 
new topics, insights, research approaches and results is almost impossible, 
despite possibly being essential for the policy problem (I, II). The 
policymakers’ tendency to rely on existing research contacts was evident in 
the revision of national energy and climate strategy. Only trusted actors with 
whom the policymakers had been collaborating earlier were invited to take 
part in the process. The situation led to overrepresentation of certain aspects 
(such as the national energy system) and under-representation or absence of 
some others (societal impacts) in the revision process. However, the results 
highlight that long-term and trusted relationships between persons (III, IV) 
or institutions (I, II) are often essential for successful SPIs. For instance, the 
policymakers state that long-term collaboration and trust between key actors 
have been essential for co-development of the key national energy policy 
modelling tools in Article II (such as the TIMES-VTT model for modelling 
the national energy system and greenhouse gas emissions).  
 
Another type of strategic use of knowledge emerging from this study is that 
the link from policy-making (i.e. policy preparation and planning carried out 
by civil servants) to decision-making is problematic in environmental 
governance in Finland (II, III). Important political decisions may have been 
carried out before relevant or ‘mandatory’ knowledge (like the impact 
assessment in the case of national energy and climate strategy) was available 
(II). In addition, the urban case (III) witnessed a ‘cherry-picking’ of 
knowledge: the most controversial issues were not included at all in the 
knowledge that was provided to the decision-makers.  
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Purposeful ignorance or misuse of scientific knowledge by policymakers has 
constantly been in the headlines in Finland3. Based on my results, this kind 
of strategic use of knowledge is typical, especially when knowledge is 
contested. Illustrative examples of situations where policymakers had 
disqualified contested knowledge by referring to counter-expertise or 
intentionally ignoring knowledge were described by the interviewed 
researchers in the field of forest bioenergy policies (IV). They gave examples 
of policy processes in which policymakers have refused to utilise knowledge 
they were presented with in certain policy processes because the knowledge 
was in conflict with political aims or it disputed prevailing knowledge on a 
certain issue. Researchers have reported that by utilising power relations 
between policymakers and researchers, policymakers have directly 
diminished, opposed and denied the results or have disqualified contested 
knowledge by referring to counter-expertise. On the positive side, there are 
also clear signs of more long-term use of scientific knowledge. For example, 
earlier assessments form a basis for new knowledge production and policy 
development at the national and local levels (II, III) and civil servants’ 
previous knowledge prefaced the consideration and uptake of a new kind of 
knowledge on the ecosystem services and green infrastructure in the 
municipality (III). 
 

5.2 RESEARCHERS AND POLICYMAKERS FACE 
DRIVING AND CONSTRAINING FORCES IN SPI

 
The results presented in papers I–IV give reasons to claim that the SPI 
culture in Finland is slowly becoming more collaborative and that the more 
collaborative SPI processes are being welcomed both by researchers and 
policymakers. Based on the results of Article IV, some SPI actors have 
already gained positive experiences from collaborating across disciplinary or 
jurisdictional borders or from capacity building, and according to them, this 
has served the policy process better than more linear approaches. The 
experiences have also concretized a number of driving and constraining 
factors that have been described as affecting SPI. These are described below 
and summarized in Table 6.  

 

                                                
3 For example, ’Strong critique towards Finland’s bioeconomy boom: Politics overrides research’ 

(YLE uutiset 26.4.2016), ’Values override scientific knowledge in forest debate’ (Kansan Uutiset 

7.9.2017), ‘Issues are agreed in small circles and mistakes are not corrected even though scientific 

knowledge prove the opposite’ (Helsingin Sanomat HS 3.11.2017), ‘Strong political steering, lack of 

scientific evidence – this is how experts perceive the quality of law drafting in Sipilä’s Government’  

(YLE 6.1.2017).   
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The results presented in Article III demonstrate some positively affecting 
factors that facilitated collaboration and achievement of the objectives set for 
the SPI in the urban land-use planning case. First, careful design and 
preparation of the SPI, carried out in collaboration with researchers (which 
acted both as the knowledge producer and knowledge broker in the case) and 
planners, appeared to support building commitment, trust and ownership on 
both sides as well as open up the discursive space for the whole process. 
Furthermore, the context of the urban case (III)—a demand-driven process 
related to urban land-use planning and collaboration of different city 
departments—was deliberatively analysed by researchers and planners. 
Second, the researchers applied different knowledge brokering strategies and 
techniques at different phases of the process in the urban case. The first 
phase included building good relationships between actors, providing them 
with pre-digested knowledge on the ecosystem services indicators (the 
boundary object in the case) as well as facilitating the joint discussions 
around the boundary object. In the second phase, the focus was on producing 
and supplying knowledge, which required some distance from the actual 
planning problems and from the planners as well as time. However, some 
interaction was needed to fine-tune the methods, to keep up the commitment 
and to provide intermediate returns for the planners. Finally, the knowledge 
broker facilitated a joint, in-depth and iterative interpretation and reflection 
of the results in the reflection phase, which was perceived as being crucial by 
the interviewed civil servants and researchers, as it improved the relevance 
and legitimacy of the results as well as acted as an important step in using the 
knowledge in policy-making. The importance of co-interpretations of the 
results was raised by the forest bioenergy researchers as well (IV). Third, in 
the process, development and utilisation of the boundary object was 
iteratively tailored according to topical planning and management challenges 
in various city departments. A concrete link to practical planning issues 
(scheduled before the actual planning process began) was perceived as an 
important facilitator in terms of knowledge production, broad participation 
of the policymakers and mutual discussions in the city. Fourth, the process 
was coordinated by an external and neutral knowledge broker, which was 
considered as important in enhancing equal dialogue, joint knowledge 
production as well as capacity building between city departments. 

 
In analysing the cases, I detected a variety of benefits for the actors 
associated with SPI. As researchers employ a variety of roles from pure 
knowledge production and synthesising work to more consultative and 
interactive contributions in real-life science-policy processes, the benefits 
vary accordingly, from concrete outputs to more conceptual and learning-
oriented outcomes, as the following examples illustrate. According to the 
results of this study, collaborative SPI can contribute to the societal relevance 
of research and enhance the use of scientific knowledge in policy-making. For 
instance, the intensive knowledge co-production carried out in the urban 



Results 

50 

case (III) was perceived by the policymakers as a prerequisite for the 
acquisition of planning-relevant knowledge. The researchers (we) had the 
same interpretation. The SPI in the urban case can be interpreted to have 
increased at least the relevance and legitimacy of the knowledge. (Scientific 
credibility was not assessed during the case. However, the results were peer-
reviewed during the article preparation.) The case also demonstrated that the 
utilisation of the results began already during an early phase of the process, 
as the key policymakers were involved already from the beginning of the 
collaboration.  

 
SPIs can also facilitate the crossing of different borders, such as those 
between different scientific disciplines (IV), researchers and policymakers (I, 
III and IV) or different administrative jurisdictions (III), which may in turn 
lead to new kinds of research, collaboration or concrete outputs. There were 
also signs that collaboration between researchers and policymakers may 
support increasing openness and legitimacy of knowledge production and 
policy-making in relation to other societal actors. Crossing and working 
across the borders have been proven to facilitate the sharing of views and 
developing mutual understanding (III), which are crucial for coping with 
unstructured policy problems.  

 
SPI can also result in personal benefits for a researcher or the wider research 
community. In Article IV, for example, some forest bioenergy researchers 
demonstrated that interaction and reflection with knowledge users have 
opened up their perspectives and understanding of the broader context as 
well as provided opportunities for networking, communication and 
fundraising (IV). In the urban case (III), the SPI process gave opportunities 
for the researchers to receive valuable feedback for further improving the 
methodologies for a GIS-based assessment of ecosystem services and green 
infrastructure as well as for knowledge co-production. In the climate case 
(II), both researchers and policymakers benefited from the long-lasting 
collaboration, as they were able to develop and revise the energy model 
during the collaboration. The researchers gained scientific merits through 
the model development, and the policymakers acquired a tailor-made tool for 
policy appraisal. Conversely, some researchers lamented that an active role 
in SPI takes time away from research activities and scientific publishing (IV). 

 
In the results, a number of constraining factors are illustrated as well. The 
analyses of policy makers’ (I, II) and researchers’ (IV) perspectives on 
current SPI reveal that current institutional structures and cultures do not 
adequately support proper interaction and collaboration between researchers 
and policymakers. For instance, the cases analysed in papers I and II show 
that a formal, institutionalised SPI, such as an impact assessment, may 
significantly hamper the introduction and experimentation of more 
collaborative SPI processes or the utilisation of new knowledge in actual 
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policy-making. The impact assessment procedure—ideally including phases 
of scoping the assessment, analysing impacts, comparing options and ex post 
evaluation—is often fairly rigid and based on an idea of technical-rational 
knowledge production and communication, i.e. maintaining the distance 
between knowledge production and use, rather than dynamic ways of 
producing and sharing knowledge. Both knowledge users and researchers 
have emphasized that because an impact assessment procedure guides the 
SPI so strongly, it is challenging to change or modify existing procedures and 
institutions due to ‘path dependency’, existing reward structures and 
pressures of real-world policy processes. On the other hand, as reported in 
Article I, institutionalised SPI often provides a procedural frame and a 
reason for actors to commit themselves in the SPI process.  

 
Time-related challenges—such as differences in knowledge production and 
policy process time frames, haste and unexpected events or decisions—are 
often mentioned as one of the most significant practical problems in SPI. 
These were amply highlighted by the researchers and knowledge users 
interviewed for this thesis. For example, an ex ante impact assessment 
(including new knowledge production and/or synthesis) may be produced at 
a rather late phase in the process in terms of political decisions (II), or there 
may be surprises in knowledge production processes as well as in the actual 
policy process due to unexpected changes in the political agenda (II). 
Policymakers can also perceive collaborative SPIs as too time-consuming for 
policy preparation (II). Furthermore, from a researcher’s perspective, time 
frames might turn out to be unclear and unpredictable, which significantly 
hinders knowledge production and exchange with policymakers (II, IV). The 
urban case (III) demonstrates that the SPI process can indeed proceed rather 
smoothly when enough time is reserved for the different phases of 
collaboration. Self-evidently, the knowledge co-production in the case was 
not tightly connected time-wise to any particular planning or policy process, 
which made it easier to co-develop and agree on an optimal schedule. 
Development or actualisation of SPI may also be hindered or slowed down by 
actors’ reservations and critique towards the overall idea, theoretical 
foundations or practical realisation of SPI (II, IV) or strong power 
imbalances between policymakers and researchers (II, IV). 
 

 



Results 

52 

Table 6. Summary of barriers and facilitators of SPI brought up by researchers and policymakers 
working in the field of environmental governance in Finland. The table is based on results 
presented in sections 5.1 and 5.2.

 
BARRIERS FACILITATING FACTORS 
Unsupportive institutional structure and 
culture 
Institutionalised, rigid procedures for SPI 
Unsupportive reward structures 
Political pressure 
Too tight schedule 
Actors’ reservations and critiques 
Strong power imbalances 
Strategic use of knowledge 
Strategic production of knowledge 
Lack of personal/institutional competency 
for SPI 

 

Careful design and preparation of SPI 
process 
Identification of context of SPI 
Individual and/or organizational 
commitment 
Mutual trust 
Mutual ownership of the process/outcomes 
Space for discussion and deliberation 
Targeted knowledge brokering actions along 
the SPI process 
Development and utilisation of a boundary 
object 
Presence of external knowledge broker 
Achievement of clear benefits for 
individuals/organizations/society 

 

5.3 REFLECTING ON SPI IS APPRECIATED BUT 
CHALLENGING

 
I have presented above an analysis of a number of factors affecting the actors, 
processes and context of SPI. While carrying out the analysis, it became 
obvious that identifying and understanding them (at least to a certain extent) 
is important for successful interaction. Particularly the results presented in 
articles I and IV emphasize that the actors initiating, planning and 
conducting an SPI process would benefit from identifying and taking into 
account the context of SPI. In the beginning of the study presented in Article 
I, we conducted a literature search and compiled a rather robust typology for 
framing, planning and analysing the knowledge brokering in various impact 
assessment processes. The general categories included the decision-making 
regime, organizational norms and resources, actor roles, phase of the impact 
assessment process, predictability and legal requirements, and durability and 
openness of interaction between researchers and policymakers. Each 
category was further divided into more detailed contextual factors. The 
researchers—who were asked to trial the typology for reflecting on the 
context of their SPI case twice (before and after the collaboration)—
concluded that it is difficult (even in retrospect) to properly identify 
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characteristics of the SPI context in each case. At the same time, the trial 
showed that practical knowledge brokering may fall within variety contexts. 
Sometimes successful identification of the context may help in planning and 
targeting the SPI accordingly (the EU agri case analysed in Article I), whereas 
in some other cases researchers can totally misinterpret the context and fail 
in SPI (forest bioenergy researchers’ experiences in Article IV).  

 
Based on the results, it appears that most researchers are not used to reflect 
on the context of SPI processes they have been or will be involved in. The 
interviews also gave the impression that researchers are seldom able to 
identify or discuss the possibility that they would be acting strategically (e.g. 
strategic knowledge production, value-related issues or advocacy). The 
reasons mentioned for this included, for example, a lack of know-how on how 
to carry out such an analysis and the idea that it is not essential for the 
portfolio of researchers in natural science. In addition, the unpredictability 
and ambiguity of processes and actors’ roles challenge any reflection and 
understanding of context. Furthermore, as shown in Article I, a case might 
include opposite features of the same factor and different persons might 
interpret the case differently. Despite the obvious difficulties, researchers’ 
reflections in articles I and IV indicate that a better understanding of the 
actors and their roles, processes and context would be beneficial for them in 
working complex policy processes. Policymakers appear to share this view (I, 
II). 

 
The results also reveal that it is possible to identify and take into account 
critical personal, practical and epistemic issues that affect SPI processes. For 
example, practical interaction can be examined through the lens of available 
resources and sources of resources, which give a rather concrete indication of 
how and how much different actors can actually commit themselves to an SPI 
process. Supply-driven cases, initiated by researchers with costs covered by 
research funding, have a different starting point than demand-driven cases. 
Supply-driven cases, typically taking place in research projects and aimed 
(for example) at model development, can raise new issues for political 
discussion. At the same time, it might be difficult to maintain policymakers' 
commitment to the process. Demand-driven cases, which have been initiated 
and paid for by policymakers, often offer a direct link between knowledge 
production and use. Thus, policymakers are more likely to be committed and 
interested (I). On the other hand, some researchers are cautious about 
demand-driven processes and policymakers’ strong role in knowledge (co-
)production processes, as it may lead to over-politicization of science and 
therefore harm the credibility of knowledge and science (IV).  
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6 DISCUSSION

The recent literature on the role of science in society, and SPI in particular, 
has emphasized that handling complex societal problems requires interaction 
between (scientific) knowledge production and use (Funtowicz and Ravetz 
1993, Ward et al. 2012, Reed et al. 2014, van Kerkhoff and Lebel 2015, Irwin 
et al. 2018). However, the current formal and informal structures and 
procedures do not adequately support mainstreaming science-policy 
interaction or delivering the goods in tackling sustainability challenges, for 
example (Sundqvist et al. 2017, Irwin et al. 2018). Evidently, the proposed 
‘science-policy gap’ is real, and thus the key question is how to bridge the 
gap. 
 
In this thesis, I have addressed these issues in the context of Finnish 
environmental governance. The starting point was that the ‘science-policy 
gap’ has been abundantly brought up (Bradshaw and Borchers 2000, Wiek et 
al. 2012, United Nations Environment Programme 2017). I presented two 
slightly contrasting views in the literature on the gap—one pointing out the 
lack of proper actions from the knowledge production side or the use side, 
and the other emphasizing the lack of proper interaction between knowledge 
production and use. While my intention in this thesis was to focus on the 
latter (the various forms of interaction between researchers and 
policymakers or the lack of them) and the factors affecting interaction, the 
results show that the actors also described problems that occur either in 
knowledge production or in use. The researchers were particularly analysing 
actions, or their absence, on both the researcher side (e.g. poor 
communication) and the policymaker side (e.g. poor or purposeful use of 
scientific knowledge). Nevertheless, the actors have also started to 
acknowledge that bridging the gap requires different kinds of interactions at 
and across the border of science and policy. In addition, my results indicate 
that ‘in between’ science and policy, there is a particular space that is located 
in specific contexts. It is a space that needs to reflected upon in order to be 
managed. In the following, I discuss my results with the support of the 
international literature but focusing mainly on Finnish environmental 
governance. 
 
The cases analysed in this study illustrate how SPI in Finnish environmental 
governance has only recently started to address the science-policy gap by 
evolving towards a more interactive form. My analyses confirm that reality is 
indeed different from ideal SPI, in which researchers and other actors would 
‘enrich’ the decision-making with their interaction (van den Hove 2007:807). 
‘Enriching’ in the Finnish context appears to take different and modest 
forms. Researchers’ experiences from policy processes showed that, 
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depending on the context, their role often varies between pure scientist and 
honest broker. Despite the challenges of the ‘linear model’ of SPI appearing 
to be obvious, it still seems to appeal to researchers and policymakers in 
Finland and elsewhere (Weiland 2016). It appears that this is a result of 
many factors—researcher incentive system and researcher’s epistemological 
position—but also the fact that institutions and actions tend to be path-
dependent in Finland. Recently, however, researchers have also started to 
employ new roles that more directly link processes of knowledge production 
and use. The same development has also been taking place elsewhere among 
researchers working in environmental policy settings (Turnhout et al. 2013). 
Perhaps the most promising experiences analysed in this study were related 
to the development or utilisation of a concrete boundary object. In the urban 
case, the co-production and interpretation of a boundary object (ecosystem 
service indicators for urban planning) that included the use of various 
interaction means among committed actors, supported the production of 
relevant knowledge for the governance and multi-jurisdictional collaboration 
among municipality policymakers. The results taught us that the boundary 
object is often not the ultimate aim itself, but more important is the 
development and interpretation processes that may contribute to policy and 
decision-making. As boundary objects are often concrete, i.e. they are 
presented in a rather exact quantitative or qualitative form (such as the 2 C 
temperature target or a map), they might have strong ‘internal power’ 
(Harley 1989). Therefore, additional analysis of the creation and use of 
boundary objects in relation to material arrangements, values, preferences 
and power (im)balances of those involved in the process would be needed in 
the future (see, for example, studies by Turnhout 2009, Åkerman and Peltola 
2012, Valve et al. 2013, Lahn and Sundqvist 2017).  
 
Similarly, when directly asked, the policymakers in Finland have started to 
appreciate medium- and high-level interaction with researchers (engaging, 
collaborating and capacity-building knowledge brokering strategies 
(Michaels 2009)), despite the fact that intensive interaction is not always 
possible due to time constraints, institutional causes and political reasons, 
for example. We must, however, remember that in Finland (being a 
moderately corporatist country (Siaroff 1999)), governance processes have 
already long included representation of different interests and experts. In the 
case of SPI and complex environmental policy problems, there is a demand 
for more intensive and inclusive interaction that requires constant and 
systematic (re-)evaluation and (re-)choice.  
 
Previous research has analysed and categorized the challenges of SPI (Mitton 
et al. 2007, van Enst et al. 2014) and its benefits (Edelenbos et al. 2011, 
Hegger and Dieperink 2015, Rekola and Paloniemi 2018). Mitton et al. 
(2007) categorized the barriers and facilitators of SPI into individual-level, 
organizational-level, communication- and time-related clusters. While my 
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results brought up similar kinds of individual and organizational barriers 
(see Table 5) (such as unsupportive culture and incentive systems lacking 
competencies, time and time-related problems) and facilitators (such as 
mutual trust, clear roles, willingness/authority to implement new kinds of 
SPI and the presence of knowledge brokers), many of the affecting factors 
presented in my results are closely related to the context and procedure of 
SPI.  
 
My results also demonstrated strategic actions or manoeuvring among SPI 
actors, as also discussed by van Enst et al. (2014). For example, as in many 
other jurisdictions (e.g. Amara et al. 2004, Sharman and Holmes 2010), 
scientific knowledge is being used selectively and symbolically in Finland to 
legitimize decisions that have already been made earlier. However, in some 
cases, strategic action appeared to be subconscious—either the acting person 
was not able to detect their own strategic action or they did not recognize 
how the others are acting strategically. Because strategic actions are often 
related to values and (political) goals of the actor and therefore directly to 
advocacy, they are often perceived as problematic and as barriers for 
interaction (Garrard et al. 2016, Rekola and Paloniemi 2018). When 
reflecting on our SPI process in the urban case (III), for example, it becomes 
obvious that our actions also contained elements that can be interpreted as 
strategic. Our ambition was to act as neutral knowledge brokers between 
knowledge production and planning as well as between different actors in the 
municipality administration. In reality, we must have appeared as advocates 
of pro-environmental action who tended to forget or ignore that the 
environment is only one of the issues considered in urban planning. This 
personal reflection echoes the findings of Rekola and Paloniemi (2018), who 
point out that actors might have overly ambiguous expectations towards the 
interaction and that researchers might not necessarily realise that they are 
actually acting as advocates of a certain perspective or outcome. In wider 
contexts, such as in national or global climate policy, there is a danger that a 
trusted knowledge broker can be interpreted as representing the academic 
community as a whole, ‘thereby acquiring a reputation as the epistemic 
authority’ (Beck et al. 2014:80) 
 
While my research as well as the previous research (e.g. Lemos et al. 2018, 
Posner and Cvitanovic 2019) has shown that there are needs for and clear 
advantages and benefits associated with high-intensity knowledge brokering, 
my results also show that it is important to recognize the possible challenges 
and limitations. If, for example, only the costs of undertaking knowledge 
brokering are taken into account, it is important to secure the value added. 
The key, as mentioned by Michaels (2009), is to match SPI with 
environmental policy problems and settings, and to the particular phase of 
an SPI process, and to avoid considering intensive SPI as an end in itself 
(Lemos et al. 2018). How the policy problem, one of the key contextual 
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factors, is being framed and understood before and during SPI affect not only 
what knowledge is needed, but also how the knowledge should be produced, 
exchanged and used (Michaels 2009, Weiland 2016). This means that not all 
successful SPI processes or phases of an SPI process have to consist only of 
intensive interaction between researchers and policymakers, such as 
knowledge co-production. Different approaches to SPI are complementary: 
what constitutes a suitable spectrum of different interaction means varies 
case by case (Michaels 2009, Sundqvist et al. 2017). However, this does not 
mean that successful low-intensive knowledge brokering could take place 
without proper consideration of the SPI context and choices available for 
interaction. In Finland, clear examples of this are expert hearings in the 
parliament or working committees and direct personal exchanges between 
researchers and policymakers (yes, hierarchies are rather low in Finland). 
There are always choices to be made, for example, in terms of the criteria for 
evaluating scientific evidence, setting principles for knowledge validity, 
selecting experts and organizing processes (Jasanoff 2012). 
 
In this thesis, I have focused on a diagnosis that the problems related to 
knowledge production and use in environmental governance in Finland 
result from the distance (‘the gap’) between science and policy, and that as a 
remedy, interaction between actors should be increased. As my results have 
shown, the more researchers had been involved in SPI, the more convinced 
they were that linear SPI is seldom convenient in acute, complex and 
knowledge-intensive policy processes, such as the ones related to forest 
bioenergy policies. However, there is also another diagnosis, discussed by 
Sundqvist et al. (2017), stating that sometimes problems in SPI result from 
too close a relationship between science and policy. The results presented in 
this thesis indicate that some of the SPI actors have indeed experienced too 
short a distance between researchers and policymakers as being problematic, 
but for different reasons than proposed by Sundqvist et al. (2017). In the 
cases studied in this thesis, appreciating and maintaining this distance 
appeared as dominating low-level knowledge brokering strategies in real-
world policy processes—at least until recent years—and as researchers’ 
concern over the role of science, for example. The diagnosis of the proximity 
of science and policy, elaborated by Sundqvist et al. (2017), is quite different. 
After taking a close look at SPI in the global climate field, they argue that the 
tight coupling of science and policy can lead to ‘small-group interaction’, i.e. 
speaking on behalf of science with one voice. If this were the case, as 
Sundqvist et al. (2017) and Beck et al. (2014) claim, then SPI should be 
opened up to different interpretations—arising not just from science and 
policy but also from other societal actors—to bring more plurality, public 
accountability and participation to SPI. ‘Keep it complex’, as advised by Andy 
Stirling (2010), appears to concisely summarize recommendations for SPI 
dealing with complex societal challenges.  
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In this study, the only remark related to the concern of ‘small-group 
interaction’ was made by policymakers in charge of the impact assessment of 
the national energy and climate strategy. They stated that one of the 
problems associated with close collaboration with trusted researchers is that 
it can decrease the likelihood of adding new topics or viewpoints to the 
assessment, which is problematic in terms of the issues to be included in the 
assessment process. Institutionalised SPI, such as the impact assessment 
procedures analysed in this study, demonstrate the practical challenge of 
finding and establishing satisfactory distance between science and policy. 
The role of impact assessment is to provide the policy process with a 
sophisticated estimation of possible impacts of different policy options. 
Carrying out impact assessment is often based on ‘rational-instrumental view 
of public policy making’ (Hertin et al. 2009b:1186) and the assessment itself 
is framed as neutral and objective knowledge production (Hertin et al. 
2009a), during which the distance between policymakers and researchers is 
valued. At the same time, distance can diminish the saliency and relevance of 
the assessment and finally the actual use (conceptual, instrumental or 
symbolic) of the assessment outcomes in policy-making.  
 
A central finding of this study is that while SPI has proven to have many 
positive outcomes, it is also challenged, disputed and crowded with 
contradictions. Hoppe and Wesselink (2014:75) have conveyed (admittedly 
with discouraging overtones) that SPI ‘is full of paradoxes and dilemmas: the 
relationship will never be smooth and easy, it will always be contested’. The 
challenges brought up in this thesis mean that SPI actors need to bear, reflect 
upon and deal with many uncertainties when planning, carrying out and 
evaluating SPI processes. To borrow from the sociology of knowledge and 
case study research methodology (Burawoy 1998, Begoray and Banister 
2012), the term ‘reflexivity’ or ‘reflexive science’ summarize a 
recommendation for SPI actors arising from my study. Personal, 
organizational and institutional reflexivity (Beck et al. 2014, Kunseler et al. 
2015, Weiland 2016) is the capacity to reflect on various and dynamic issues 
related to SPI and acknowledge them while planning and carrying out SPI 
and to change the course of action in order to achieve the desired outcomes. 
Reflexivity may also expose the actors to considerations of epistemological 
frameworks and opening up a broad range of visions and alternative ways to 
conduct SPI. Judging from my results and paralleled by the findings of 
previous research, reflexivity is called for in terms of (but not restricted to): 

context of SPI (e.g. policy problem, policy style, organizational 
norms and resources, actors, phase of the process and culture 
of openness) 
various roles and expectations of SPI (e.g. political relevance, 
credibility of knowledge and legitimacy of the process) 
strategic actions of SPI actors (e.g. strategic knowledge 
production or use) 
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proximity of science and policy in SPI processes (organizational 
or ideological) 
intensity of interaction (suitable knowledge brokering strategy)  
what knowledge is needed (the ontological perspective) and 
how knowledge is constructed (and could be or should be 
constructed)—the epistemological perspective 
 

While pointing out the demand for reflexivity, my results also reveal that 
acting as a reflexive SPI actor is rather difficult. For instance, a dynamic and 
multi-faceted context, in which the actors themselves also have an effect, can 
be really challenging to reflect upon, even in retrospect. Various typologies, 
such as the one developed in this thesis for impact assessment SPI or the one 
by Pielke (2007a) on researchers’ roles in policy processes, can provide 
fruitful frameworks for reflection and analysis, which are perhaps most 
rewarding and useful if carried out jointly in multi-disciplinary teams. 
Development of new competencies for SPI will require integration of 
knowledge, know-how, attitudes and behaviours at individual and 
organizational levels (Klett 2010) 
 
The results, although based on a limited number of cases and informants—
along with the recent developments in research funding and the demands for 
‘evidence-informed policy-making’ (Head 2016)—indicate that the 
relationship between science and policy and how scientific knowledge 
production is being framed in society have changed and will continue to 
change in Finland. How much, in which particular direction and by whom is 
difficult to ascertain based on the cases analysed in this thesis. A single 
process may not create (or at least it is very difficult to detect) long-term 
benefits such as continuing dialogues, intentions for building mutual 
understanding or more established collaborative SPI in environmental 
governance.  SPI has been a topic of (social science) research and debate for a 
long time. But in my view, it should be discussed and developed by a much 
broader set of disciplines. Social sciences should not be reduced to being an 
actor in between science and policy, but perhaps merely a discipline to 
critically examine and develop SPI together with other disciplines. In the 
future, in the wake of an expected increase and advancement of SPI in 
environmental governance (Posner and Cvitanovic 2019), additional 
empirical research should be carried out on actualised SPI processes in order 
to achieve better understanding on what kind of interaction works in which 
policy and planning contexts. Does SPI support framing, understanding and 
solving complex societal challenges? What are the positive outcomes and 
negative challenges, and how should we cope with them? And what is the 
relationship of SPI and policy processes, decision-making and institutions? 
In addition, there are numerous opportunities to link research on SPI to 
other, more established academic traditions not presented in this thesis. 
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7 CONCLUSIONS

In this thesis, I have examined what it means to be and act in between the 
worlds of science and policy with the aim of increasing the interaction 
between these two in environmental governance. The main contribution of 
this thesis is empirical in nature and is based on researchers’ and 
policymakers’ experiences and reflections on some SPI processes in Finland, 
analysed with the help of theories, concepts and typologies of SPI presented 
in the academic literature. The relationship between science and policy has 
changed in the last couple of decades, and it will evidently continue to change 
in the future. We have already witnessed a shift from pure linear science-
policy processes to complex interactions, as wicked societal problems have 
required both researchers and policymakers to search for alternative means 
to arrive at possible pathways and solutions. International examples, such as 
the IPCC and IPBES, have provided and will provide us important lessons 
learned, both good and bad. 
 
Although SPI in Finland often appears to follow institutionalised paths, 
particularly in national policy-making processes, the results give an 
indication that a more interactive relationship between science and policy is 
gaining more and more attention among researchers and policymakers in 
Finland. At the same time, however, it appears that the current structures 
and procedures do not yet adequately support mainstreaming SPI. 
Institutionalised SPI, such as those included in formal policy processes, may 
hinder the introduction of new interaction means, and researchers and 
policymakers appear not to have required competencies for taking on new 
roles as interactive actors in SPI. Vital skills and personal and institutional 
capacities still need to be developed and supported.  
 
In this thesis, I have focused on analysing SPI in Finnish environmental 
governance. Based on my research, I claim that we are in need of different 
kinds of SPIs: formal and informal, institutionalised and non-
institutionalised, small- and large-scale, and research- and policy-driven 
interaction. Furthermore, and very importantly although not considered in 
this thesis, we need to develop and analyse SPI that also includes voices 
outside of science and policy. Simultaneously with developing and 
establishing workable and effective SPI, there is a need to address our 
(researchers and policy makers) capability of taking into account the 
knowledge of other societal actors. A transition to a sustainable society is 
possible only if science, policy, society and business interact across various 
borders.  
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Although it is not possible or feasible (even after thorough research and 
eview of results presented by other scholars) to provide any ‘ideal’ 
description or prescription for SPI, some useful conclusions can be made. 
They might help the actors—whether personally or institutionally or placed 
in the scientific community, on the policy side or in between them—to 
understand SPI in today's post-truth society. For those developing and 
advancing SPI in a national context, the practical lessons of this study 
emphasize the following: 

careful design and preparation of SPI, including identification 
and framing of the policy context at hand 
a need to tailor interaction means according to the context and 
different phases of the SPI process 
utilisation and co-development of a suitable boundary object in 
SPI 
including a knowledge broker in a multi-disciplinary SPI 
process 
ex post evaluating outcomes of an SPI process 
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