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Abstract Carbon sequestration and capture have gained a

central position in forest governance, alongside wood

production and biodiversity conservation, resulting in calls

for policy coherence and integration across the EU. While

coherence is often a target in the technical assessment of the

policy design, it is important to understand how incoherent

policies are supported by disconnected or incongruent

knowledge claims and epistemologies. We address the

coherence of forest policy by analysing the content and

knowledge claims in forest, bioeconomy, and biodiversity

strategies of Finland, anEUmember state inwhich forests have

a strong economic, political, and cultural status. Focussing on

the argumentation regarding forest carbon, our analysis shows

that the policy domains remain largely disconnected and relyon

differentiated knowledge bases. Despite the explicit claims

about policy coherence, few genuine attempts have been made

towards integration andcoordinationbetween thedomains.Our

analysis reveals the different logics with which climate change

is to be governed, and the types of knowledge utilised and

produced in the integration of forest carbon as a policy object.

Our analysis suggests that policy strategies with sectoral foci

facilitate incoherent policymaking due to unresolved trade-offs

and knowledge disagreements. Knowledge used in the policy

design and implementation processes should be discussed

thoroughly, and thereby integrated.
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INTRODUCTION

Coherence has been increasingly highlighted as a desired

feature of policymaking, as it materialises in, e.g. the

efforts of advancing cross-cutting policy objectives, such

as the global sustainable development goals (UNPD 2022).

According to the European Union (EU) terms, seeking

coherence means that the EU and its member states need to

reconcile economic, environmental, and social perspectives

in environmental governance (Nilsson et al. 2012). To

promote this objective, the European Green Deal calls for a

new, more cross-sectoral perspective regarding environ-

mental and climate governance. For example, the New EU

Forest Strategy for 2030 explicitly advocates for coherent

forest governance among member states, even though the

forest policy domain is not strictly a formal competence of

the EU (Aggestam and Giurca 2021; Lier et al. 2022).

Indeed, the strategy seeks to improve synergies across the

different functions of forests for delivering sustainability

and climate neutrality (EU 2021). The growing importance

of mitigating climate change as a grand societal challenge

has made forest carbon a central issue of policy coherence,

requiring integration. To achieve a coherent and attainable

approach to governing carbon in forests, policies should

also recognise the ecological boundaries of forests (Blattert

et al. 2022). The nexus between biodiversity protection and

climate mitigation has significantly grown, as highlighted

by the shared actions of the scientific panels IPBES and

IPCC (see Pörtner et al. 2021).

Nilsson et al. (2012, p. 396) define policy coherence as

‘an attribute of policy that systematically reduces conflicts

and promotes synergies between and within different pol-

icy areas to achieve the outcomes associated with jointly

agreed policy objectives’. Historically, the attempts to

formulate common forest policies to promote more

coherent environmental and climate policies in the EU

have been met with resistance from member states with

strong forest industries, such as Finland, France, Germany,

Poland, and Sweden (Winkel and Sotirov 2016). At the
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same time, national forest policies are affected by various

global and EU-level processes, such as environmental,

energy, and water protection policies (Pülzl et al. 2013).

For example, the United Nation’s Convention on Biologi-

cal Diversity (CBD) and the EU Habitats Directive have

been central policies driving biodiversity considerations

into national forest policies (Harrinkari et al. 2017). Dif-

ferent EU strategies seek to offer cross-cutting approaches

to governance and the promotion of policy coherence for

environmental sustainability. To understand whether this is

successful, attention needs to be given to national-level

policy interpretation and objectives. Previous studies have

identified differences in how member states comply with

EU policies (Falkner and Treib 2008). Specifically, the role

of knowledge production and science-policy interaction is

becoming increasingly central in environmental policy

processes that are also connected to forest governance (e.g.

Saarela 2020; Ojanen et al. 2021; Rantala et al. 2022). A

notable challenge in environmental governance is that

scientific knowledge is used strategically to serve political

purposes, rather than to relieve environmental disputes

(e.g. Sarewitz 2004; Sivonen and Syväterä 2022).

There is dissimilarity in forest policies between the EU

and member states with strong forest industries such as

Finland and Sweden (Winkel and Sotirov 2016), which

makes for an interesting context for our study. Compared to

the other EU countries, Finland has a large volume of

forest resources, a long history of their industrial use, and a

legacy of institutionalised forest governance (Kotilainen

and Rytteri 2011). Currently, Finland’s national forest

policy is at a shifting point, with unprecedented pressure to

consider climate and biodiversity objectives (Peura et al.

2022). Finnish forest policy has traditionally focussed on

sustained yield and productive forestry, which has been

challenged with demands to conserve biodiversity, result-

ing in responses seeking integration (Primmer 2011).

Conservation demands have caused pushback in Finland,

as they have been viewed as compromising timber pro-

duction (Kotilainen and Rytteri 2011). The current call to

simultaneously address climate and biodiversity challenges

puts the sector policy into a new test on whether coherence

between seemingly incongruent objectives can be attained

in a country with forests that hold political, economic, and

cultural significance. The previous Finnish government

came to power in 2019 and committed to updating the

sectoral strategies for forest, biodiversity, and bioeconomy

policies spanning until 2030 and aligning them with the

new EU policies. The timing offers a chance to analyse the

strategies promoted during the previous policy cycle in

their entirety. In order to meet the policy demand, the new

strategies need to integrate new expectations to a policy

landscape that is both strongly knowledge-driven and has

high stakes for the Finnish forest sector. This is also

reflected in the active public debate, frequent activist pro-

tests, and continuous media coverage around the attainment

of climate targets. Thus, the Finnish policies offer an

interesting case of how climate targets become politicised,

also to be compared with other forest-rich EU member

states.

Our analysis of policy coherence in national forest,

bioeconomy, and biodiversity strategies examines how the

different policy domains integrate forest carbon into their

domain, the type of work executed in reconciling carbon-

related objectives with other objectives, and what is left out

of their argumentation. More specifically, we empirically

analyse the three strategies and investigate how they

recognise the need to maintain forest carbon sinks and

secure carbon sequestration, and how they adopt carbon as

an object of governance. In the next section, we present a

theoretical framework of the link between knowledge,

political interests, and governance.

THE ROLE OF KNOWLEDGE PRODUCTION

IN POLICY COHERENCE

Environmental governance has a close link to science and

research-based knowledge. Different fields of science have

laid the foundation for how environmental problems have

been identified, framed, and understood during the last few

decades (Wesselink et al. 2012). Governance mechanisms

have been developed and adapted around new information

relying on systems for ecological monitoring that make

environmental processes identifiable for policy processes

(Jokinen et al. 2018). Overall, environmental decision-

making has been strongly linked to our evolving under-

standing of ecological processes across the globe. For

example, findings regarding climate change have been

actively used in political argumentation for global con-

ventions to mitigate its effects (Saarela 2020). A recurring

underlying assumption appears to be that producing more

detailed information about ecological phenomena leads to

better environmental governance.

The assumption about information improving gover-

nance has been contested by literature pointing to the dis-

cursive nature of politics, underscoring that policy

discourses are not only informed by expertise and infor-

mation, but they are also characterised by the interests of

actors and formulated using various rhetoric measures

(Stone 2002). Bocquillon (2018, p. 341) argues that col-

lective action always involves the definition of problems,

and that problems ‘‘do not wait out there to be discovered

and solved, as rationalist and instrumental theories of

policymaking posit. They have to go through a process of

discursive construction to become problems in the first

place’’. Callon (1998) describes framing phenomena for
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governance as an act of creating and cutting connections

between objects. Specifically, science and technology

studies have drawn attention to how information produc-

tion is not neutral, but ‘‘a process where the subject and

object of information create each other in new ways’’

(Alastalo and Åkerman 2011, p. 28). The phenomena of

creating governance objects and legitimising scientific

knowledge for policymaking have been analysed, e.g. in

the contexts of climate and biodiversity policies (Beck

et al. 2014; Turnhout et al. 2014).

As pointed out by Leach et al. (2010), there are com-

peting understandings of sustainability, based on diverging

epistemologies and ontologies of different actor groups. In

policymaking processes, actors carry out the epistemic

work of promoting specific types of knowledge and

excluding others to influence and shape people’s percep-

tions of reality, and to secure and grow support for their

objectives (Alasuutari and Qadir 2014, 2019). A key point

of debate in sustainability has been the possibility of

decoupling environmental degradation from economic

growth (see Gupta 2015). In this vein, Birch et al. (2010)

note that bio-technoscience has been actively promoted as

a solution to combining economic growth and environ-

mental sustainability by increasing the efficiency of

activities.

Utilising the Advocacy Coalition Framework (ACF)

(Sabatier and Jenkins-Smith 1988, 1993), an analytical

approach for analysing policy change and involved actors,

Harrinkari et al. (2016) identify three coalitions attempting

to shape the forest policy in Finland, namely a forestry

coalition, an administrative coalition, and an environmental

coalition. In their definition, the main priority of the for-

estry coalition is to maintain forestry and the forest

industry as ‘‘lucrative businesses’’, while the administrative

coalition mainly focuses on the sustainable economic

development of the forest sector, and the main goal of the

environmental coalition is environmental protection (ibid.).

During the recent years, the Finnish forest sector has par-

ticipated strongly in the public discussions around the

European Land-Use, Land-Use Change and Forestry

(LULUCF) regulation implementing guidelines of the

United Nations Framework Convention on Climate

Change. Forest sector lobbyists have attempted to justify

the increase in logging to a new high, even at the cost of

reducing the national carbon storage (Sivonen and Syväterä

2022). This approach does not support Finland’s goals, nor

the EU member states’ collective commitment, to take

concrete actions towards carbon neutrality by utilising

carbon sinks in the land-use sector to balance out the

consumption-based carbon emissions. While the popular

ACF approach focusses on specific stakeholder positions,

strategies, and coalitions related to the policy preparation

processes, it offers a less tangible orientation on the

knowledge dynamics and operationalisation of the policy

documents in a broader societal context.

Policy strategies are utilised to compile an overarching

agenda for specific policy domains that attempt to steer

policymaking, compile objectives, and map out how those

could be reached. Strategy documents are examples of

political rationalities, i.e. systematic ways to govern the

society. Strategies define, e.g. policy targets, desirable

technologies, and the rights and responsibilities of actors

(Rose and Miller 2010). However, political rationalities do

not constitute uniform ensembles, but rather the competing

and conflicting approaches to governance (ibid.). Sectoral

strategies have diverging objectives, and they are coordi-

nated by authorities connected to different actor groups that

have various views of how the forest policy should be

practised (Winkel and Sotirov 2016). Therefore, the for-

mulation of policy strategies may lead to conflicts and

contestation, while their implementation may contribute to

growing policy incoherence rather than well-aligned and

harmonious developments (see Nilsson et al. 2012).

Policies may seemingly reconcile contradictory objec-

tives until real-world limitations pit them against each

other. Integration can be symbolic in that it is used as a

legitimating rhetoric for policy processes and instruments

that have no true integrative role (Winkel and Sotirov

2016). Moreover, various governance approaches have

been strategically utilised to absorb the pressure to inte-

grate biodiversity and climate policy in national forest

policies (Sotirov and Storch 2018). Kröger and Raitio

(2017) find that attempts to reconcile different interests

between coalitions have created subsequent attempts to

produce ‘‘more of everything’’, leading to contestations in

the policy implementation and the emphasis on a global

‘‘bioeconomy-productivism’’ discourse in Finland, where

bioeconomy refers to a society that replaces fossil fuels

with bio-based resources.

In bridging policy domains and solving some of the

visible contradictions, the concept of policy coherence has

attracted scholarly interest over the recent decades and

spawned a growing body of research literature (e.g. How-

lett and Rayner 2007; Nilsson et al. 2012; Carbone 2013).

Most of these analyses are rooted in governance studies;

they have, e.g. produced assessments of how coherent the

policies are, along with analytical frameworks to assist in

such undertakings (e.g. Nilsson et al. 2012; Makkonen

et al. 2015). A central aim of these analyses has been to

relieve conflicts between and within policies and policy

domains. Another concept closely linked to policy coher-

ence is policy integration. Policy integration refers to a

process where a policy domain integrates the objectives

originally addressed by other policy areas as part of their

scope, attempting to align targets with one another (Jordan

and Lenschow 2010). In the case of environmental policy
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integration (EPI), this refers to the consideration of envi-

ronmental aspects in other policy areas, e.g. agricultural

policy. The integration of biodiversity and climate policies

has especially been recognised as a recurring policy chal-

lenge in the forest policy, as forests are tied to diverse

livelihoods, policy domains, and economic sectors (Prim-

mer 2011; Winkel and Sotirov 2016; Primmer et al. 2021).

Research on policy coherence has generally given more

attention to policy implementation than policy formulation

and agenda-setting (Righettini and Lizzi 2021). Moreover,

while previous research has largely focussed on the prag-

matic and technical aspects of policy coherence and inte-

gration—i.e. how coherent and integrated the specific

policies are and how this can be measured—they have paid

less attention to how policy coherence is connected to the

utilisation and selection of scientific knowledge in policy

formulation processes and their outputs. This is an impor-

tant research gap, as Wesselink et al. (2012, p. 3) empha-

sise that ‘environmental discourses are not neutral

descriptions of a real world out there, but are in practice

based on human, and thus political or partial interpretations

of technical knowledge by powerful interests’. In the

context of Finnish forest policy, Sivonen and Syväterä

(2022) have noted that representatives of specific policy

domains give authority inconsistently to different scientific

knowledge to justify their views regarding climate targets.

In forest policy, policy integration generally has been

shown to be hampered by sector interests (Winkel and

Sotirov 2016), but the ways in which these different posi-

tions rely on specific knowledge domains have not been

analysed.

FOREST POLICY CONTEXT

European forest governance has traditionally made use of

scientific knowledge (Farrell et al. 2000). Optimising forest

growth and protecting forests from over-exploitation on the

one hand, and degradation on the other have paved the way

for generating inventory-based knowledge and mobilising

expert advice. Finnish forest policy continues this legacy,

featuring the shifting societal demands and interests during

different stages of historical development (Kotilainen and

Rytteri 2011). The institutionalised forest policy relies on

scientific expertise codified in decision-making structures

that have lately been challenged by more liberalised and

market-driven developments (Kröger and Raitio 2017).

Furthermore, the actions of forest owners are coordinated

via expert advice (Primmer 2011), but their behaviour is

more impacted by economic than ecological values

(Valkeapää and Karppinen 2013; Deuffic et al. 2018).

The diverging science-based justifications for the roles of

forests are reflected in the positioning of forests under dif-

ferent policy domains and their strategies at the EU level. For

example, theEU’sBiodiversity Strategy for 2030finalised as

a part of the European Green Deal makes a strong stand on

the biogenetic role of forests in climatemitigation policies by

emphasising the strong interconnection between climate

change and biodiversity loss (EC 2019, 2020a). Specific

climate targets have been set to reduce carbon emissions by

55%compared to the level of 1990 by 2030, and reach carbon

neutrality by 2050 (EC 2018, 2020b). These decisions

amplify pressures on forests servingmultiple roles in climate

governance by maintaining carbon storages and sinks in the

land-use sector, as well as contributing towards renewable

energy targets in the Emissions Trading System and

replacing fossil resources in the Effort Sharing Regulation

(Lukkarinen 2017; EU 2018). The role of forests differs

across the climate policy areas, which requires policy coor-

dination and knowledge production to e.g. avoid the double

accounting of emission reductions. Moreover, the climate

mitigation role of forests becomes entangled with multiple

sectoral policies, potentially leading to fragmented and

contradictory recommendations (Sarewitz 2004).

The implementation of the EU-level policies and legis-

lation is carried out by national governments and imple-

menting agencies. The national contexts entail negotiating

diverse—and oftentimes conflicting—interests, knowledge

bases, and stakeholder views embedded in the industrial

histories and socio-ecological conditions. In Finland, for-

ests have been a major focus of three national strategies

building projections regarding future demands and formu-

lating plans for policy implementation—the forest strategy

coordinated by the Ministry of Agriculture and Forestry,

the biodiversity strategy coordinated by the Ministry of the

Environment, and the bioeconomy strategy coordinated by

the Ministry of Economic Affairs and Employment.

Our analytical approach builds on literature highlighting

divergent understandings and epistemologies used in envi-

ronmental governance in promoting coalitional interests and

is tailored to serve our specific research interest. Based on the

literature, we trace how the climate challenge is presented by

different policy domains, how the challenge is to be gov-

erned, what knowledge claims are made, and what important

aspects are left outside the problem-solving process.

METHODOLOGY

Our empirical study followed a qualitative analysis of policy

strategy documents informed by sociological interest in

knowledge controversies (e.g. Foucault 2000; Gomart and

Hajer 2003; Barry 2012). For the primary data, we used
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public policy documents outlining the official strategic

objectives of three policy domains (forest policy, bioecon-

omy policy, and biodiversity policy) and their accompanying

materials defining the more explicit targets, measures,

responsible actors, and timelines (Table 1). These documents

included the National Forest Strategy 2025 approved by the

parliament in 2015 and updated in 2019, the Finnish Bioe-

conomy Strategy from 2014, and the Strategy for the Con-

servation and Sustainable Use of Biodiversity 2013–2020

from 2012 with an updated action plan from 2015. The

selected strategies did not represent all the policy documents

setting targets for the national forest policy, but theywere the

ones most actively referred to in the forest policy context,

and they had European counterparts (Primmer et al. 2021).

We excluded the Finnish Climate and Energy Strategy

(Ministry of Economic Affairs and Employment 2017) from

our analysis, as it directly focussed on climate policy and did

not offer a chance to analyse how an independent policy

domain integrates the climate policy as part of its objectives.

The selected strategies included articulated targets and

visions for forests and their use in the future, therefore

allowing us to analyse the ways in which forest carbon is

portrayed as a policy objective in different policy domains

and assess policy coherence across these domains. The

strategies also had different content areas, as the main focus

of the forest strategywas on forest management and uses, the

bioeconomy strategy on a market transition, and the biodi-

versity strategy on safeguarding and restoring natural

ecosystems. Each strategy framed the mechanisms, respon-

sibilities, and urgency of carbon sequestration differently.

We operationalised the concepts of policy coherence and

integration by examining how carbon and climate policies

were addressed in the strategies, and how consistent with one

another their approaches to the governance challenge were.

Policy strategies offer insight into the political argumentation,

including problem definitions, knowledge claims, supporting

evidence, set targets, and their implementation. As policy

documents include the whole chain of argumentation, they

also offer an opportunity to analyse the omissions. As argued

by Valve et al. (2022), the comparative reading of policy

documents can help to pinpoint ‘differences and interactions

bypassed or abstracted from the separate accounts’. Policy

strategies result from the policy formulation processes,

maintaining the key parts that are necessary to understand

their argumentation and evidence supporting their claims. In

this, they reflect the consensuses and coalition-specific agenda

better than the views of policy actors or parts of legislation.

Moreover, strategies offer a chance to identify the degree of

integration—i.e.what is being prioritised andwhat is included

only rhetorically (see Pietarinen et al. 2023).

To gain more insights into specific policy continuums

and implementation processes that the strategies are linked

to, secondary data were utilised. Firstly, publicly available

policy assessment documents and the official website for

the bioeconomy strategy provided better insights on the

concrete policy mechanisms mobilised under the strategies.

Secondly, two specialist workshops and a dissemination

seminar were organised in the years 2019–2022 to reflect

views on the design and implementation of the policy

strategies with responsible ministry representatives,

implementing agencies, knowledge producers, non-gov-

ernmental organisations, and companies operating in the

forest sector. The workshops and interviews were primarily

arranged for broader policy analysis (see Blattert et al.

2022, 2023). However, as the dataset included several

important viewpoints explicitly on the climate policy role

of forests, we used it to supplement the current analysis.

The first workshop was recorded and transcribed, while

notes were taken from the two latter events. Thirdly, policy

actor interviews from 2019 to 2020 were used to further

confirm and elaborate on the roles of the examined

strategies and coherence issues. Interviewees were selected

based on their expertise on forest ecosystem services to

complement the views of the specialists attending the

workshop. The interviews were transcribed verbatim.

Finally, EU counterparts of the strategies were used in the

analysis of significant exclusions (explained below).

We used a qualitative content analysis (Krippendorff 2004;

Schreier 2012) to analyse the main references to climate

change and carbon sequestration in the strategies, grouping

them into systematic narratives and contrasting their differ-

ences. For the primary data, we started our analysis with a

general reading to gain an idea of the overall logic and agenda

of the documents. This task pointed our attention to the

divergence of utilised scientific knowledge and differing

epistemologies between the documents. Drawing from the

literature described in the previous sections, our reading of the

data, as well as our specific research interest of forest carbon,

we created an analytical framework consisting of five ana-

lytical categories (see Table 2). Using the analytical frame-

work, we analysed the content of the national strategies with a

special focus on any references to climate and carbon using

NVivo software. After this, we used content analysis to create

descriptions of the content for each of the strategies in relation

to climate policy integration. To guide our analysis, we used

content analysis for the supplementary data to gain a wider

understanding of the roles of the strategies, issues of coher-

ence, and general policy developments. The supplementary

strategies and assessments were also coded with NVivo soft-

ware, while notes and transcriptions from workshops and

interviewswere analysedonMicrosoftWord, as the analytical

framework was not applied to them.

As the first category of our analytical framework,

problem definition (see Bocquillon 2018) focusses on how

climate change is understood by the policy domain, and to

what societal processes it is connected to, guiding us to a
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Table 1 Primary and supplementary data used in the study

Primary data Year Referred to as Other

notes

Ministry of Agriculture and Forestry 2015. National

Forest Strategy 2025. Ministry of Agriculture and

Forestry 6b/2015.a

2015 The (Finnish/national) forest strategy 58 pages

Ministry of Agriculture and Forestry 2019. National

Forest Strategy 2025—updated version.

Publications of Ministry of Agriculture and

Forestry 2019:17.b

2019 The (Finnish/national) forest strategy 128 pages

Ministry of Economic Affairs and Employment

2014. Sustainable Growth from Bioeconomy. The

Finnish Bioeconomy Strategy.c

2014 The (Finnish/national) bioeconomy strategy 17 pages

Ministry of the Environment 2012. Luonnon

puolesta—ihmisen hyväksi. Suomen luonnon

monimuotoisuuden suojelun ja kestävän käytön

toimintaohjelma 2013–2020 (In Finnish)d

2012 The (Finnish/national) biodiversity strategy 102 pages

Supplementary data Year Offered information about Other notes

Policy workshop, Finland 2019 Roles of the strategies in forest

policy

7 participants (Finnish)

General policy developments Policy actors

Stakeholder workshop, online 2021 Feedback to findings 36 participants

(international)

Coherence issues Stakeholders

Dissemination event, online 2022 Feedback to findings ca. 100 participants

General policy developments Forest specialists, scientists,

government

representatives

3 policy actor interviews 2019 Positions of different actors

towards forest carbon policy

Total duration 169 min

General policy developments

Coherence issues

4 assessments related to the national strategies

Antikainen, R. et al. 2016. Bioeconomy and

cleantech in Finland—Assessment of Strategies

and development suggestions. Prime Minister’s

Office

2016 Assessment of the Finnish

bioeconomy strategy

Tanninen, T., I. Heikkinen, and M. von

Weissenberg (eds.) 2017. Väliarvio Suomen

luonnon monimuotoisuuden suojelun ja kestävän

käytön strategiasta ja toimintaohjelmasta vuonna

2016. Ympäristöministeriön raportteja 14/2017

2017 Assessment of the Finnish

biodiversity strategy

Auvinen, A-P. et al. 2020. Impact Assessment of

the Implementation of National Strategy and

Action plan for the Conservation and Sustainable

use of Biodiversity in Finland (2012–2020). Prime

Minister’s Office

2020 Assessment of the Finnish

biodiversity strategy

Raivio, T. et al. 2022. National Forest Strategy

2025 Assessment (in Finnish). Gaia Consulting

Oy, Pellervon taloustutkimus PTT

2022 Assessment of the Finnish forest

strategy

3 EU counterparts of the analysed strategies

European Commission, Directorate-General for

Research and Innovation 2018. A sustainable

bioeconomy for Europe—Strengthening the

connection between economy, society and the

environment: updated bioeconomy strategy 2018.

Publications Office

2018 EU bioeconomy strategy
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better understanding of the underlying epistemologies

informing the strategies. Secondly, we used the integration

motivation category to analyse how national agenda-setting

relates to other governance processes, industrial environ-

ments, and societal developments. This allowed us to

understand the factors that called for the integration of

carbon policies into the policy strategy (e.g. references to

international commitments). Thirdly, the operationalised

objectives category was used to capture the carbon-related

policy objectives that the strategies presented and how they

would be promoted, i.e. what role the policy domain would

undertake regarding the climate policy. Along with these

three analytical categories, we analysed the knowledge

claims that the strategies presented as part of their argu-

mentation for governing forest carbon, producing a general

understanding of the role that knowledge plays in the jus-

tification for diverging governance approaches. Finally, we

analysed significant exclusions (Asdal 2007; Barry 2020;

Valve et al. 2022) to identify the questions and qualities of

the object of governance and forest carbon that were

excluded from the problem-solving process. The final

category was operationalised by triangulating the three

examined strategies to identify what key aspects present in

some documents were missing or overlooked in others.

This was supplemented by analysing the EU counterparts

of the strategies to examine any key deviations between the

national and EU strategies. For this, we selected the newest

strategies publicly available while taking into consideration

that, due to the policy development, newer strategies are

likely to include more perspectives regarding the gover-

nance challenge. We used the analytical category to guide

us to some, but not all, excluded aspects of forest carbon in

the national strategies. The overall purpose of our analysis

was to examine what logic informs the integration of car-

bon and climate policies as policy objectives, and what

types of knowledge were utilised and produced in this

process. Next, we move to presenting our analysis.

RESULTS

Forest strategy

In the Finnish forest strategy, the general diagnosis of

climate change was positive, with mostly desirable con-

sequences and future developments that offered

Table 2 Analytical framework

Analytical category Main question(s)

Problem definition How is the climate challenge defined? What (ecological and social) processes is it linked to?

Integration motivation How is the policy objective made necessary?

Operationalised objectives How will forest carbon be governed?

Knowledge claims What are the important ‘‘facts’’ about forest carbon and its governance?

Significant exclusions What problems or features of carbon are left outside the problem-solving process?

Table 1 continued

Supplementary data Year Offered information about Other notes

European Commission, Directorate-General for

Environment 2021. EU biodiversity strategy for

2030—Bringing nature back into our lives.

Publications Office of the European Union

2021 EU biodiversity strategy

European Commission 2021. New Forest Strategy

for 2030. COM/2021/572 final

2021 EU forest strategy

https://www.biotalous.fi/aineistopankki/ website Initiatives mobilised under the

Finnish bioeconomy strategy

ahttps://mmm.fi/documents/1410837/1504826/National?Forest?Strategy?2025/197e0aa4-2b6c-426c-b0d0-f8b0f277f332
bhttps://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/161739/MMM_17_2019_National%20Forest%20Strategy%202025%20final_.pdf?

sequence=1&isAllowed=y
chttps://biotalous.fi/wp-content/uploads/2014/08/The_Finnish_Bioeconomy_Strategy_110620141.pdf
dhttps://ym.fi/documents/1410903/38439968/Luonnon-puolesta—ihmisen-hyvaksi.-Suomen-luonnon-monimuotoisuuden-suojelun-ja-kestavan-

kayton-toimintaohjelma-2013%C3%A2%E2%82%AC%E2%80%9C2020-A1006DC3_DDD2_4710_AFD4_C0F29D96C110-31786.pdf/4b50b3a3-

9301-9912-7dab-6b5481d4d573/Luonnon-puolesta—ihmisen-hyvaksi.-Suomen-luonnon-monimuotoisuuden-suojelun-ja-kestavan-kayton-

toimintaohjelma-2013%C3%A2%E2%82%AC%E2%80%9C2020-A1006DC3_DDD2_4710_AFD4_C0F29D96C110-31786.pdf?t=160326

0012095
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opportunities for developing the forest sector. The strategy

described climate change as a long-term trend driving the

transformation of the forest sector as a whole. Other major

trends highlighting the need for renewing the forest sector

included digitalisation, the importance of Asia as a trade

partner, as well as increasing the focus on ‘‘responsibility’’

and ‘‘sustainability’’. According to the strategy, our forest-

related needs have evolved and become more diverse (via,

e.g. the emphasis of recreational use, understanding the

health benefits of forest environments, and the diversifi-

cation of the forest industry’s economic structure), offering

an opportunity to increase the overall wellbeing that forests

may produce. Furthermore, climate change would further

accelerate the growth of forests, which allegedly creates a

positive impact on forestry. While the strategy recognised

that climate change could also negatively impact forests,

e.g. by bringing new plant diseases and pests, the emergent

challenges were deemed solvable.

The motivation for integrating climate and carbon-re-

lated objectives into forest governance in the forest strategy

relied on international legislation and commitments.

According to the strategy, the LULUCF Regulation intro-

duced the EU climate policy as an integral part of national

forest policies, binding forests to wider climate targets. The

strategy stated that Finland had committed to maintaining a

carbon sink equivalent to 17–18 million tonnes of carbon

dioxide, and to the Paris Agreement, which required carbon

emissions to align with the amount of carbon that is being

stored during the latter half of the twenty-first century. To

stay within the 1.5 �C average of global warming, this

objective should be reached by 2050. Another motive for

the inclusion of forest carbon as part of the forest policy

was the notion that the promotion of bioeconomy—refer-

ring to the utilisation of natural resources in a biological,

sustainable way—would enable economic growth within

the forest sector. In the forest strategy, the formal com-

mitments on forest carbon balances set boundaries and

justified active governance of forestry. However, the eco-

nomic decoupling of emissions from production via bioe-

conomy was expected to relieve some of the ecological

pressure on forests.

As operationalised objectives, the forest strategy pro-

posed increasing the extraction of timber and other forest

products while maintaining the minimum level of carbon

stocks necessary to meet the climate targets of the Kyoto

Protocol. The strategy relied on an estimated ‘‘highest

sustainable harvest’’ that set the total level of national

annual logging on the national scale. As a basis for the

estimation, the strategy utilised calculations provided by

the Finnish Natural Resources Institute. According to the

strategy, the model included the consideration of techni-

cal–economic profitability and current restrictions from

nature protection. However, the model did not include

Finland’s carbon stock commitments for the years 2021

through 2030. While this model was presented as sup-

porting evidence, the logging target in the strategy was not

set at the maximum logging scenario of 85 million m3.

Rather, the forest strategy sought to increase the national

logging level to 80 million m3 in 2025, from 65 million m3

realised in 2013. During the same period, the strategy

estimated a significant increase in the annual forest growth,

from 105.5 million m3 in 2013 to 115 million m3 in 2025.

As data for realised growth, the strategy referred to the

National Forest Inventory (NFI) that only showed an

increase to 107 million m3 by the year 2017. Therefore, the

strategy assumed a significant acceleration in growth.1 The

overarching objectives of the forest strategy were based on

the assumed increase in the growth of forests, which would

depend on the success of growth-promoting measures

(explained below). It also assumed that climate change

would positively impact growth while forest damages and

decay could be controlled.

The forest strategy presented various knowledge claims

regarding forest management practices as they are con-

nected to carbon dynamics. Firstly, active rotation forest

management, including the maintenance of a thinning

cycle to allow select trees to reach their maximum growth,

was promoted as a key strategy in maintaining the carbon

sequestration capacity of forests. Secondly, new technolo-

gies and changes to societal practices, such as promoting

entrepreneurship among forest owners, were expected to

increase the efficiency of forest management in the forest

strategy.

Finally, by governing sustainable levels of harvesting

and governmentalising forest management, the forest

strategy set the stage for climate mitigation through cre-

ating a market for wood-based products. On the one hand,

this referred to extending the lifecycles of wood-based

products, especially in construction materials that could act

as long-term carbon storage, and substituting more carbon-

intensive materials in products with shorter lifecycles. On

the other hand, this referred to increasing the use of bio-

fuels and replacing fossil-based energy sources. However,

the latter was based on contested calculations that biofuels

also would be considered a carbon–neutral energy source

in the future. Overall, the forest strategy emphasised wood-

based production chains in balancing the planned decrease

in forest carbon stocks.

Bioeconomy strategy

The guiding vision of the bioeconomy strategy was that

transitioning to a bioeconomy would be a considerable

1 With a stable 1.5 million m3 increase over four years, forest growth

would increase by 4.5 million m3 by 2025.
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economic opportunity for Finland. According to the strat-

egy, rapid population growth, depleted natural resources,

and diminished biodiversity called for a bioeconomy that

was based on the production and use of renewable natural

resources. Although the strategy imposed a global view on

the ‘‘sustainability transition’’ of production systems (e.g.

Bosman and Rotmans 2016), it carried a specific focus on

the nationally important forest sector.

As the diagnosis of the climate challenge, the bioecon-

omy strategy portrayed climate change as an issue neces-

sitating a transition to a low-carbon bioeconomic society,

thus justifying its more specific objectives. The strategy

introduced a future vision that featured more efficient

usage of resources via new technological solutions and

practices. The bioeconomy strategy emphasised that bioe-

conomic technologies and knowledge could offer Finland a

chance for economic growth that would constitute ‘‘a third

major wave of economic development’’—the bioeconomy

era, a leap from the preceding natural and fossil economies

(Ministry of Economics and Employment 2014, p. 5). Due

to the abundance of renewable resources, high-level skills,

and industrial strengths, Finland was considered by the

strategy to have a high chance of being a global frontrunner

in the bioeconomy sector. In general, bioeconomy was

portrayed as serving a national interest of growth in a rather

linear and deterministic way. According to the strategy,

bioeconomy could improve the national economy,

employment, and wellbeing of citizens at an unparalleled

level (Fig. 1). Regarding the supporting evidence for these

claims, however, the strategy did not present studies or data

pointing to such projected growth.

The strategy referred to bioeconomy as an important

part of the EU’s general growth strategy. Moreover, its

targets were deemed consistent with the UN’s Environment

Programme and OECD’s definition of green growth. In

addition, the EU bioeconomy strategy, as well as the

related Horizon 2020 research and development

programme, shared similar objectives seen in the Finnish

bioeconomy strategy. The national bioeconomy strategy

did not, however, refer to specific climate targets as inte-

gration motivation for the incorporation of forest carbon as

an object of governance. Like the forest strategy, the

bioeconomy strategy considered forests as a way of miti-

gating climate change by replacing fossil resources with

wood-based construction materials and biofuels made from

wood and forest industry side streams. The strategy did not

include a more detailed discussion on the forests’ role in

attaining climate targets.

The operationalised objectives that the bioeconomy

strategy proposed were the promotion of bioeconomy,

efficiency, and new technological solutions. Building on

the same calculations used in the forest strategy, the

bioeconomy strategy stated that the level of logging vol-

ume could be sustainably increased. Also, as wood-based

biofuels were considered carbon–neutral, higher-intensity

harvesting did not contradict the promotion of a ‘‘low-

carbon society’’. As the focus was on general industrial

operations, the bioeconomy strategy had few concrete links

to forest management. Moreover, the explicit knowledge

claims on forest carbon remained on the general and sys-

temic levels, where statements included little detail guiding

specific actors.

Biodiversity strategy

The vision of the biodiversity strategy was derived from

the biodiversity objectives of the CBD and the EU Biodi-

versity Strategy aimed to halt biodiversity loss by the year

2020, and to ensure a favourable status of biodiversity and

ecosystem services by the year 2050. The strategy stated

that the protection of biodiversity was often overshadowed

by other more immediate environmental problems, such as

climate change. Therefore, to address its priorities, biodi-

versity loss was to be better connected to other

Fig. 1 Bioeconomy presented as ‘‘the third major wave’’ of economic development. Retrieved from Ministry of Economics and Employment

(2014, p. 5)
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environmental and societal dynamics, such as climate

change. The strategy did not have economic growth as its

focus, but rather emphasised controlling the environmental

boundaries. Therefore, its diagnosis of the climate chal-

lenge was also the most reserved, with most precautions

about future developments. Climate change was considered

a threat to various biological processes, biotopes, and

ecosystems due to gradual changes and more extreme

weather events. Therefore, in addition to mitigating climate

change, the strategy emphasised the importance of adapting

to its effects.

The main integration motivation for climate change

considerations was also derived from the CBD, in which

climate change was presented as a global threat to bio-

logical diversity. Therefore, the maintenance of established

carbon storages in forest ecosystems was expected to

promote global carbon mitigation efforts. In other words,

not only are healthy forest ecosystems operational carbon

sinks supporting economic biomass circulation, but they

also contribute to the ecological circulation—in which

carbon storage plays an important role.

As the operationalised objectives of governing forest

carbon, the biodiversity strategy promoted maintaining

existing natural forest environments and restoring degraded

ecosystems. As the strategy emphasised uncertainties related

to climate change dynamics, the objectives were also con-

nected to adaptation, the means for which were protecting

vulnerable biotopes and enhancing natural recovery capacity

and resilience. While the strategy presented no detailed

calculations of the impacts of its objectives on carbon stocks

and sequestration, it mobilised projects whose aim was to

understand such dynamics better.

The biodiversity strategy also featured the knowledge

claim that climate change would increase the growth of

forests in northern regions. However, it presented reser-

vations regarding the resilience and adaptation capacity of

the domestic tree species in the face of rapid climate

change and highlighted its reliance on genetic diversity.

The strategy stated that imported foreign species had his-

torically not succeeded well in Finland’s climate condi-

tions. Therefore, the strategy maintained a precautionary

orientation towards future developments.

Overall, the biodiversity strategy presented carbon

dynamics as complex and only partially understood, fol-

lowing a precautionary principle. Thus, while concurring

the view of increased forest growth, the strategy explicitly

countered other views by stating that attracting economic

activity to new areas also posed a threat to functioning

biodiversity. Due to the more holistic ecosystem view, it

did not describe explicit climate impacts of its proposed

measures, but rather emphasised the systemic capacity to

produce positive climate mitigation and adaptation

outcomes.

Cross-comparison of the strategies

The three policy strategies all employ distinct logics in the

process of turning carbon into an object of governance.

Based on our analysis of the strategies, as well as the

supplementary data, the forest strategy relies on scientific

estimations about the future developments and considers

uncertainties solvable. Forest carbon is presented as an

object of calculation that can be governed as an added

element in the established management regime. In addition,

mitigating climate change in forests is linked to processes

that benefit the forest sector as a whole. The bioeconomy

strategy, on the other hand, features techno-optimism in

that new technological solutions and novel modes of

operation will significantly relieve, or even solve complex

socio-ecological challenges caused by climate change. The

calculations and contestations regarding forest carbon

dynamics are portrayed as a ‘black box’ to support the

meta-narrative of a bioeconomy era as something qualita-

tively different from the earlier economic systems. Finally,

the biodiversity strategy is the most precautionary and

conservative out of the three, focussing on the risks of

climate change and underlining the need to minimise dis-

ruptions to ecosystems and restoring their functioning.

Furthermore, by portraying climate change from a risk

perspective, the biodiversity strategy notes the necessity of

active climate adaptation, and views the mechanisms of

carbon sequestration as incompletely understood.

The three national strategies had some overlap in the

knowledge claims that they put forward (Table 3). For

example, climate change was considered to increase forest

growth in the future in all of them. The forest and bioe-

conomy strategies framed this as allowing more economic

growth via, e.g. increased logging. In contrast, the biodi-

versity strategy presented reservations regarding the

adaptation capacity of domestic tree species and the effects

of climate change on forest ecosystem services. Thus, it did

not come to the same conclusion of climate change

allowing more economic growth. From our interpretation,

the main difference between the three strategies is the

incorporation of a bioeconomy discourse in order to enable

a growth orientation. While the forest and bioeconomy

strategies shared a very similar understanding of growth

potential, the biodiversity strategy did not even mention

bioeconomy as a potential solution to the climate or bio-

diversity challenges.

As a result of the cross-comparison between the three

strategies, we found several significant exclusions they

featured in the process of turning carbon into an object of

governance. The forest strategy mostly overlooks various

uncertainties regarding climate change and its implications

for ecosystems. Only the positive future scenarios are

presented in detail; therefore, the threats and uncertainties
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are considered solvable by targeted research and devel-

opment projects. The forest strategy also mostly overlooks

the biodiversity impacts of intensified logging, assuming

the responsibility to be carried by nature conservation

policies and legislation. It does not specify how intensified

forestry could be compatible with the emphasis of the

liberalised forest regime to ensure the freedom of choice of

forest owners. The bioeconomy strategy excludes a

detailed analysis and discourse regarding carbon dynamics

in forests, deeming its objectives as generally beneficial.

The biodiversity strategy does not explicate how Finland

could attain its climate and carbon stock targets in forests

but promotes research and development projects looking

into carbon dynamics in more detail. Moreover, it does not

mention what role bioeconomy and increased efficiency

could play in attaining climate targets, and what potential

or threats they might pose for biodiversity.

Comparing the Finnish bioeconomy strategy with its EU

counterpart, we found that the EU strategy offers a more

detailed view of how bioeconomy relates to ecosystems,

noting that bioenergy production can also have negative

environmental impacts. To this end, the EU strategy fea-

tures a section that considers potentially harmful impacts

of bioeconomy regarding biodiversity and the climate.

Comparing the national biodiversity strategy with the EU

equivalent, we noted a similar emphasis on synergies

between biodiversity and climate policies. The EU biodi-

versity strategy argues that its objectives also benefit the

climate, as nature and nature-based solutions are deemed

essential for emission reduction and climate adaptation.

Finally, the EU forest strategy had, from the forest carbon

perspective, an emphasis on the efficient utilisation of

wood-based products and promoting longer lifespans of

forest products. Moreover, the EU strategy notes that

incentive payments or the generation of tradable carbon

certificates can offer foresters new sources of income; in

the national strategy, it was mentioned that a potential

price increase in emission allowance could increase the

demand for biofuels. In doing so, the national strategy

refers to the carbon market to argue for its objective to

increase loggings.

The analysis showed that the national strategies had

legitimacy to set an agenda within their sectoral boundaries

with little inter-sectoral dialogue and coordination. The

strategies do not present explicit policy incoherence, as

they are directed to different societal audiences and

dynamics. The forest strategy focusses on publicly and

privately owned forests and their responsible management.

Secondly, the bioeconomy strategy mobilises globalised

sustainability discourses and technological solutions to

forest-related industries and activities. And lastly, the

biodiversity strategy is more concerned with the ecological

developments taking place in situ within the ecosystems.T
a
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Therefore, the different knowledge-based interpretations of

climate change and forest carbon could, at face value, co-

exist. In addition, the strategies promoted their agendas

with minimal clashes by operationalising their targets via

research and development projects. Therefore, the strate-

gies could advance their specific ways to govern forest

carbon in separate policy spaces.

DISCUSSION

Global conventions and evolving rules regarding the gov-

ernance of mitigating climate change are forcing different

policy sectors to react by designing carbon-motivated tar-

gets and actions, with an assumption that policies align

towards a shared agenda (Di Gregorio et al. 2017). In the

case of forest carbon, our analysis shows how climate

mitigation targets are designed and operationalised in a

forest-rich EU member state, Finland. Our analysis

uncovers the ways in which national strategies most often

referred to in the forest policy have adopted carbon as an

object of governance. In the forest strategy, the forest

carbon objectives are linked to the practice of defining

sustainable levels of annual logging; in the bioeconomy

strategy, to a techno-optimistic narrative of economic

growth; and in the biodiversity strategy, to the complexi-

ties, risks, and adaptive capacities of functioning ecosys-

tems. Drawing on the results of our analysis, we will

present four discussion points: firstly, we discuss symbolic

policymaking in the strategies; secondly, we assess the role

of knowledge in policy incoherence; thirdly, we highlight

the epistemic work carried out in the analysed strategies;

fourth, to connect with societal discourse, we take a look at

popular Finnish media coverage where the differing

knowledge claims that the examined strategies have been

built upon are debated. Finally, to draw the analytical

message of the study, we discuss how the analysis of policy

integration and coherence can benefit from a focus on

knowledge practices.

Due to the increasing calls for coherence, policy

strategies need to present themselves as comprehensive

agendas, in which various aspects of governance chal-

lenges have been taken into consideration. This is expected

to entail a dialogue with other policy domains, typically

both as lengthy descriptions of the policy areas and

widening the involved stakeholder groups (Larsen and

Powell 2013). However, our analysis shows that the studied

policy strategies work rather rigidly within their sectorial

boundaries. Instead of effective measures for attaining

climate targets and negotiating trade-offs within and

between policy domains, the integration of climate policy

largely appears as symbolic policymaking in the strategies

(see Winkel and Sotirov 2016). While cross-cutting

environmental phenomena would benefit from more inte-

grated policies, our analysis points to siloed policymaking

where the objectives and epistemologies of the strategies

do not align. Such incoherence has significant material

implications, demonstrated by the conflicts in implement-

ing forest policy goals for climate mitigation and biodi-

versity protection that have recently gained significance in

the European policy context (Blattert et al. 2023).

Scientific knowledge is central for the ways in which

policy strategies integrate policy objectives to their policy

domains. However, there are differing epistemic bases for

the various knowledge claims and future projections that

policy strategies present to legitimate governance choices.

Knowledge claims are not politically neutral; in the pre-

vious analyses regarding Finnish forest policy, actors have

been noted to give authority to scientific knowledge

heterogeneously (see Sivonen and Syväterä 2022). Our

analysis highlights that the analysed strategies present their

pre-existing priorities as synergistic with the climate policy

rather than adapt in the face of the governance challenge,

pointing towards sectoral rigidity. Moreover, the strong

narrative of decoupling (Gupta 2015) environmental

degradation and economic growth employed in the forest

and bioeconomy strategies is constructed on a techno-

knowledge fix of the primacy of economic material streams

in climate change mitigation, as recognised in the previous

research (Birch et al. 2010). The contrast with the biodi-

versity strategy is stark, as it employs knowledge on the

ecological complexity, risk, and balance of healthy

ecosystems, and emphasises precaution. To overcome these

sectoral barriers, more work should be done to connect the

scientific bases, and reflect the epistemological choices and

discrepancies, e.g. between economic evaluations and

ecological assessments.

Our analysis shows that the epistemic work (see Ala-

suutari and Qadir 2014) carried out within policy domains

is evident in the strategic inclusions and exclusions of

policy objectives and their different aspects. This is shown

in the significant exclusions the strategies make to avoid

difficult questions, or disregard select perspectives of the

governance challenge (see Asdal 2007; Barry 2020; Valve

et al. 2022). Interestingly, the EU Emissions Trading

System and carbon markets gain minor attention in any of

the national strategies despite formulating a notable aspect

of transnational climate policy framework. Moreover, the

politics of knowledge in the strategies as shown by our

analysis is based on black-boxing the issues of what is

relevant regarding forest carbon when setting policy

objectives, whether defining overall national forest growth,

creating foundations for future bio-based industries, or

protecting a functioning ecosystem. The analysis shows

that integration suffers from little attention being given to

the question of how the specified targets interact in practice
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and contribute towards the shared target of climate change

mitigation. Therefore, improving the shared knowledge

base across the policy domains is also important in

improving the coherence of policy implementation and

design.

Looking beyond the policy documents, the knowledge

bases and assumptions regarding forest carbon have been

questioned on several accounts in Finland, generating

popular media interest and further highlighting the diffi-

culty of creating coherent policy goals and societal con-

sensus. We exemplify the debate with Finnish

Broadcasting Company (YLE) news, which is openly

accessible and covers the same stories on TV and radio.

Firstly, in 2021, inventory results showing that the growth

of forests had been less than expected compared to the

projections were broadly covered in the news (Yle

19.10.2021). This puts into question the calculative

assumptions about harvesting excess forest volume without

compromising carbon stocks. Secondly, there is significant

media coverage on the recent calculations by Statistics

Finland, indicating that the LULUCF sector has, for the

first time, been a net source of carbon emissions (Yle

25.5.2022). This has led to demands that the targets of the

upcoming LULUCF climate plan need to be revised to

accommodate more ambitious action. Thirdly, media

reports have covered the statement by the European Par-

liament’s Committee on the Environment, Public Health

and Food Safety (ENVI), saying that wood chips do not fill

the requirements set for a renewable source of energy (Yle

28.5.2022). This further puts into question the presented

role of biofuels as a key function for forests in climate

mitigation. Our results endorse the idea that while pro-

ducing and improving scientific knowledge is key in

environmental governance, it alone is not sufficient in

solving the wider sustainability challenge or incoherent and

ineffective policymaking (Wesselink et al. 2012). Here, the

public discussion in Finland mirrors developments in the

neighbouring countries, such as Sweden, and shows how

the politicisation of climate issues reaches to the opera-

tionalisation of scientific knowledge.

Our analysis examined policy strategies setting objec-

tives for Finnish forests but has implications for policy

integration and coherence across policy contexts and

administrative levels. It is societally important to be

reflexive on what roles policy strategies serve in mediating

multiple interests, knowledge, and policy priorities. Strat-

egy documents are outputs of policy formulation, collec-

tions of objectives within policy domains, taking on

various roles that range from setting general policy

objectives to realised plans for implementation. We argue

that as policy strategies are calculated summaries of a

sectoral agenda that contain comprehensive outlooks

regarding political argumentation, they offer interesting

data for the analysis of policy integration, coherence, and

knowledge claims. Our analysis of the role that knowledge

plays in policy integration and coherence shows that the

examined policy domains use scientific knowledge strate-

gically to serve their own interests as they present com-

mitment to climate change mitigation. This notion is also

highly relevant beyond the case of Finland, as similar

challenges in integrating policy targets have been identified

across the European countries with different characteristics

(see Blattert et al. 2023). To facilitate more coherent

governance, measures for negotiating differences between

policy domains need to be more than symbolic. In forest

policy, this requires the identification of trade-offs between

different forest functions. To promote coherence, a truly

cross-cutting approach to governance is needed to repre-

sent different values and help to re-integrate the frag-

mented knowledge domains. A prerequisite for such

collective work would be the lowering of institutional

boundaries for negotiation between the policy domains,

supported with facilitated and coordinated approaches

promoting mutual understanding rather than disconnected

knowledge bases.

CONCLUSIONS

Our analysis of how the policy strategies of three different

policy domains in Finland integrate the management of

forest carbon as a policy objective shows that the strategies

set divergent objectives in the governance of forest carbon

and avoid dialogue between governance approaches. The

increasing pressure to mitigate climate change requires the

policy domains to integrate and operationalise climate

considerations in their agendas. This coincides with

increasing calls for coherent environmental policymaking

to improve the predictability and efficiency of actions

across policy domains.

Previous analyses of policy coherence have largely

focussed on policy implementation and analysing coher-

ence in the realised policy instruments. In contrast, there is

less of a focus on policy strategies representing outputs of

policy formulation and agenda-setting processes. Our

analysis finds that the strategies justify climate and forest

carbon-related objectives with significantly different

knowledge claims about climate change and future devel-

opments, building on pre-existing mandates of the policy

domains. The attainment of climate targets is not priori-

tised in the examined strategies—rather, measures and

objectives benefiting sectoral interests are framed as syn-

ergistic with the climate policy. The separate policy

strategies operate as illustrations of the policy problem, but

offer little in terms of bridging the policy domains so that
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forest carbon would be considered more holistically and

coherently as a policy object.

Based on our analysis, we suggest three further research

avenues on policy coherence. Firstly, the different episte-

mologies behind the politicised knowledge claims on forest

carbon should be studied in more detail; how the knowl-

edge bases of e.g. measuring (inventory), growth and yield,

economics, ecology, and conservation sciences are repro-

ducing the incoherencies of policy implementation, and

what types of potential avenues for overcoming the epis-

temological rifts could be identified. Secondly, the strategic

utilisation of scientific knowledge in policy processes

requires further research, especially in the context of sus-

tainability transformations connecting multiple socio-en-

vironmental challenges. While the case of forest carbon

illustrates the complex knowledge dynamics that underpin

the diverse stakeholder positions in environmental policy-

making, such knowledge claims could very well exist in

other policy areas, such as agriculture facing significant

climate risks, the energy sector, or mobility systems.

Finally, and most importantly, policy coherence requires

the interconnection of environmental policy analyses and

environmental science-driven trade-off analyses. This

should be coupled with increasing reflexivity on the dif-

ferent ways in which scientific knowledge becomes

mobilised in the policy processes. The other contributions

in this special issue provide valuable science-based insights

towards this end.
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Marquard, C. Neßhöver, et al. 2014. Towards a reflexive turn in

the governance of global environmental expertise. The cases of

the IPCC and the IPBES. GAIA: Ecological Perspectives for
Science and Society 23: 80–87. https://doi.org/10.14512/gaia.23.

2.4

Birch, K., L. Levidow, and T. Papaioannou. 2010. Sustainable

capital? The neoliberalization of nature and knowledge in the

European ‘‘knowledge-based bio-economy.’’ Sustainability 2:

2898–2918. https://doi.org/10.3390/su2092898

Blattert, C., K. Eyvindson, M. Hartikainen, D. Burgas, M. Potterf, J.

Lukkarinen, T. Snäll, A. Toraño-Caicoya, et al. 2022. Sectoral

policies cause incoherence in forest management and ecosystem

service provisioning. Forest Policy and Economics 136: 1–15.

https://doi.org/10.1016/j.forpol.2022.102689

Blattert, C., M. Mönkkönen, D. Burgas, F. Di Fulvio, A.T. Caicoya,

M. Vergarechea, J. Klein, M. Hartikainen, et al. 2023. Climate

targets in European timber-producing countries conflict with

goals on forest ecosystem services and biodiversity. Communi-
cations Earth & Environment 4: 1–12. https://doi.org/10.1038/

s43247-023-00771-z
Bocquillon, P. 2018. (De-)constructing coherence? Strategic entre-

preneurs, policy frames and the integration of climate and energy

policies in the European Union. Environmental Policy and
Governance 28: 339–349. https://doi.org/10.1002/eet.1820

Bosman, R., and J. Rotmans. 2016. Transition governance towards a

bioeconomy: a comparison of Finland and The Netherlands.

Sustainability 8: 1017. https://doi.org/10.3390/su8101017

Callon, M. 1998. An essay on framing and overflowing: economic

externalities revisited by sociology. In The laws of the market,
ed. M. Callon, 244–269. Oxford: Blackwell.

� The Author(s) 2023

www.kva.se/en 123

Ambio 2023, 52:1861–1877 1875

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.forpol.2021.102456
https://doi.org/10.1016/j.forpol.2021.102456
https://doi.org/10.1080/19460171.2012.699234
https://doi.org/10.1080/19460171.2012.699234
https://doi.org/10.1080/19460171.2012.699234
https://doi.org/10.1177/0263276420958043
https://doi.org/10.14512/gaia.23.2.4
https://doi.org/10.14512/gaia.23.2.4
https://doi.org/10.3390/su2092898
https://doi.org/10.1016/j.forpol.2022.102689
https://doi.org/10.1038/s43247-023-00771-z
https://doi.org/10.1038/s43247-023-00771-z
https://doi.org/10.1002/eet.1820
https://doi.org/10.3390/su8101017


Carbone, M. 2013. Policy coherence and EU development policy.
Abingdon: Routledge.

Deuffic, P., M. Sotirov, and B. Arts. 2018. ‘‘Your policy, my

rationale’’. How individual and structural drivers influence

European forest owners’ decisions. Land Use Policy 79:

1024–1038. https://doi.org/10.1016/j.landusepol.2016.09.021

Di Gregorio, M., D.R. Nurrochmat, J. Paavola, I.M. Sari, L. Fatorelli,

E. Pramova, B. Locatelli, M. Brockhaus, et al. 2017. Climate

policy integration in the land use sector: mitigation, adaptation

and sustainable development linkages. Environmental Science &
Policy 67: 35–43. https://doi.org/10.1016/j.envsci.2016.11.004

EC. 2018. A clean planet for all a European strategic long-term vision

for a prosperous, modern, competitive and climate neutral

economy. COM/2018/773 final.

EC. 2019. The European green deal. COM/2019/640 final.

EC. 2020a. EU biodiversity strategy for 2030 bringing nature back

into our lives. COM/2020a/380 final.

EC. 2020b. Stepping up Europe’s 2030 climate ambition. Investing in

a climate-neutral future for the benefit of our people. COM/

2020b/562 final.

EU. 2018. Regulation (EU) 2018/841 of the European Parliament and

of the Council of 30 May 2018 on the inclusion of greenhouse

gas emissions and removals from land use, land use change and

forestry in the 2030 climate and energy framework, and

amending Regulation (EU) No 525/2013 and Decision No

529/2013/EU.

EU. 2021. New EU forest strategy for 2030. 16.7.2021 COM/2021/

572 final.

Farrell, E.P., E. Führer, D. Ryan, F. Andersson, R. Hüttl, and P.
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