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Abstract: Climate change may cause significant changes to our relationship with nature, triggering 
large impacts on ecosystems and the societies dependent on their ecosystem services. Forests are seen 
as a mitigating solution for their abilities to store carbon, provide forest products, enhance biodiversity 
along with other forest ecosystem services (FES). Forest’s natural systems have shown resilience 
against climate-induced disasters and have been acknowledged as an important tool to mitigate climate 
change. However, to ensure the continued supply of these services requires adaptable management of 
forest ecosystems through policy. This study aims to analyse how Swedish and Scottish public FES-
related policy integrates the adaptive and mitigating methods used in Disaster Risk Reduction (DRR) 
and Nature-based Solutions (NBS). The method of this analysis relied on three theoretical approaches; 
Policy integration, Environmental policy integration and Frames to see how the concepts and methods 
of NBS and DRR are implemented within Swedish and Scottish forest policy. The results showed that 
the main message from both Swedish and Scottish public FES-related policy is that humans are 
dependent on FES, therefore the protection of forest land and species cannot be under-prioritised. Both 
countries’ goals focus on becoming climate neutral by 2045 with an increased (Scotland) or sustained 
(Sweden) bioeconomy to be achieved alongside carbon sequestration, increased biodiversity, and 
diversified usage of forests. Both countries recognise and use ecosystem services as a NBS to mitigate 
climate change and reduce disaster risk. The increase of biodiversity through afforestation, green 
infrastructure, and conservation as a method to create resilience is a common method of NBS within 
the policy documents, and its ability to prevent risks along several areal and hierarchical scales show 
methods of DRR. However, vague goals on the strategy to achieve this are seen within both countries’ 
policy which question their determination and ability to succeed. Their difference in forest ownership 
structure and history diverges their application of community engagement in FES management. It is 
now essential that both Sweden and Scotland implement a sustainable balance between their national 
strategy objectives for the sake of the environment and use the considerable political traction by 
methods of NBS and DRR to reach resilient forest ecosystems. Future research could further assess the 
results and consequences of the policy strategies to see if they have achieved inclusive, integrated forest 
resilience through adaptive policy.  
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Summary: Climate change may cause significant changes to our relationship with nature, triggering 
large impacts on ecosystems and the societies dependent on their ecosystem services. Forests are seen 
as a mitigating solution for their abilities to store carbon, provide forest products, enhance biodiversity 
along with other forest ecosystem services (FES). The resilience against climate-induced disasters of 
forest’s natural systems has been acknowledged as an important tool to mitigate climate change. 
However, to ensure the continued supply of these services requires adaptable management of forest 
ecosystems through policy. 

This study aims to evaluate how Swedish and Scottish public FES-related policy integrates the adaptive 
and mitigating methods used in Disaster Risk Reduction (DRR) and Nature-based Solutions (NBS). 
DRR seeks to reduce communities’ vulnerability to natural hazards, often with the use of NBS as a 
method to use natural systems to enhance ecosystem resilience. The method of this analysis relied on 
three theoretical approaches; Policy integration, Environmental policy integration and Frames to see 
how the concepts and methods of NBS and DRR are implemented within Swedish and Scottish forest 
policy. These theories analyse the objectives and justifications of policies to see how they correspond 
to each other. Frames further look at stakeholder knowledge and representation within policy.  

The results showed that the main message from both Swedish and Scottish public FES-related policy is 
that humans are dependent on FES, therefore the protection of forest land and species cannot be under-
prioritised. Both countries’ goals focus on becoming climate neutral by 2045 with an increased 
(Scotland) or sustained (Sweden) bioeconomy to be achieved alongside carbon sequestration, increased 
biodiversity, and diversified usage of forests. Both countries recognise and use ecosystem services as a 
NBS to mitigate climate change and reduce disaster risk. The increase of biodiversity through 
afforestation, green infrastructure, and conservation as a method to create resilience is a common 
method of NBS within the policy documents, and its ability to prevent risks along several areal and 
hierarchical scales show methods of DRR. However, vague goals on the strategy to achieve this are 
seen within both countries’ policy which question their determination and ability to succeed. Their 
difference in forest ownership structure and history diverges their application of community 
engagement in FES management. 

It is now essential that both Sweden and Scotland implement a sustainable balance between their 
national strategy objectives for the sake of the environment and use the considerable political traction 
by methods of NBS and DRR to reach resilient forest ecosystems. Future research could further assess 
the results and consequences of the policy strategies to see if they have achieved inclusive, integrated 
forest resilience through adaptive policy. 
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1. Introduction 
The impending damages of a fast-changing climate require adaptable management to promote the 
ability of forest ecosystems to be prepared for ever-more frequent extreme weather and other climate-
induced events. Climate change causes significant restraints to societies ability to use nature (Jamieson, 
2007, McCarthy et al., 2001). Forests can offer a solution to the impending consequences of a fast-
changing climate (Griscom et al., 2017) for their abilities to store carbon, provide forest products, 
enhance biodiversity, along other forest ecosystem services (FES). However, to ensure the sustained 
supply of these services it is important for forests to be prepared to ever-more frequent extreme weather 
and other climate-induced events. This requires adaptable management of forest ecosystems through 
policy (Bastrup-Birk et al., 2016).  

Adaptable management in forests can be classed as a Wicked problem similar to Climate change, 
namely, where there are multiple definitions of the problem with multiple solutions (Balint, 2011). 
Additionally, one solution may cause detrimental consequences somewhere else, and the knowledge 
may be split and sometimes conflicting. Head (2014) describes the implementation of policy for wicked 
problems as difficult “when knowledge bases are divergent and incomplete, when short-term interests 
conflict with long-term benefits, and when problems are construed or framed in very different ways” 
(p. 663). These difficulties are present in the making of public forest policy. To adapt to climate change, 
it is essential that national policy incorporates the environment and climate change’s consequences.  

Furthermore, since forest turnover time can span over decades to centuries (Spittlehouse & Stewart, 
2003) it is vital that national and public forest policy is tailored for and adapted to long-term changes 
in climate. Successful environmental policy and decision making “requires an understanding of how 
environmental goals interact with other political goals” (Zivin & Damon, 2012, p. 198). However, the 
rate of change for adaptation and mitigation orientated policy has been slow in forestry and is becoming 
an increasing concern (Andersson & Keskitalo, 2018; Lawrence & Nicoll, 2016). This challenge has 
been highlighted by the Intergovernmental Panel on Climate Change (IPCC) stating that “knowledge in 
itself is not sufficient to drive adaptive responses” (Klein et al., 2014, p. 911) – stressing the need to 
implement adaptive policy (IPCC, 2007; 2014). 

Prior to further outlining the concept of adaptive policy, the term ‘policy’ needs to be defined in order 
to examine the integration and biases behind policy making. Policy is defined by Harman (1984) as a 
“specification of courses of purposive action being followed or to be followed in dealing with a 
recognized problem or matter of concern and directed towards the accomplishment of some intended 
or desired set of goals” (p. 13). Therefore, a policy responds to a problem needing to be solved. Nudzor 
further defines policy as a guide to solve a problem, thus interpreting policy as a problem-solving 
technique (2009). Within this thesis, adaptive policy is defined as a dynamic process of policy making 
which may improve the fit between the goals and the methods of public policies over time as new 
information and/or stakeholders are included (Busenberg, 2004). This way of adaptive management 
aims to generate both learning and adaptation in public policy. Within this thesis, the term ‘problem’ 
expands to include the social and environmental composition around the difficulties of ensuring FES. 

Policy has been named as an important tool to mitigate climate change (Gupta et al., 2007). Mentioned 
during the first Earth summit in Rio 1992, policy instruments will play a key role in achieving the goals 
of just and sustainable development (UN, 1992). The summit highlighted that this is “important to 
ensure a rational and holistic approach to the sustainable and environmentally sound development of 
forests” (UN, 1992, p. 131). Within forest, the public FES-related policies will determine how they 
mitigate, adapt, and restore to climate change. Therefore, the adaptive capabilities of the public policies 
are vital (Spittlehouse & Stewart, 2003). Environmental policy is one of the many tools to curve climate 
change and has been deemed vital for long-lasting sustainable change (Linkevičius et al., 2019; Urwin 
& Jordan, 2008).  

In both Sweden and Scotland, the focus lies on forests to contribute with their multiple ecosystem 
services to stabilise against climate change. There have been significant increases in the frequency and 
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severity of extreme weather events and natural disasters over the last decades, which is putting more 
pressure on these services (UNEP, 2005; IPCC, 2007). In Sweden and Scotland, the temperature is 
predicted to increase, causing warmer, dryer summers and wetter, stormier winters, amplifying the risks 
of extreme weather (Spittlehouse & Stewart, 2003). Nature and the natural systems are key components 
in assuring stability and increasing our resilience to these events. Rawat et al. (2010) describes the forest 
ecosystems as “one of the most important components of this natural environment” (p. 537). The 
management of our forests will determine how resilient they are. Resilient forests are defined similarly 
to resilient ecosystems, where it is a measure of a systems persistence and ability to absorb disturbances 
and still maintain the relationship between species and variables (Holling, 1973; Nikinmaa et al., 2020). 
Within forests, fires, floods, storms and pests will become more frequent as the global climate becomes 
increasingly unstable (Blennow et al., 2010; Blennow & Olofsson, 2008; UNDP, 2020). This increases 
the urgency for adaptive policy which incorporates all FES (Spittlehouse & Stewart, 2003). 

Figure one illustrates how policies, programmes, and institutions influence the management approach 
to forestry, which in turn will impact environmental conservation and socio-economic development to 
influence how sustainable development is reached.  

 

Figure 1. Policy's influence on sustainable development through the perspective of forestry (adapted from Martin, 1994) 

In 2003, requirements of adaptation within forest systems to be resilient against climate change were 
suggested by Spittlehouse and Stewart (2003). These included requirements to “determine the 
vulnerability of forest ecosystems, forest communities, and society” as well as “manage the forest to 
reduce vulnerability and enhance recovery” (Spittlehouse & Stewart, 2003, p. 3). Disaster risk 
reduction (DRR) is a method composition which aims to increase adaptability and cooperation within 
society to manage and react to changing natural systems effectively and, therefore, mitigate a society’s 
vulnerability (ISDR, 2009). Nature provides highly effective ways to mitigate these risk and 
vulnerability by reducing the negative consequences of climate change. It is even said that it may curve 
the change altogether (Chausson et al., 2020; Seddon et al., 2020). Therefore, the methods of nature-
based solutions (NBS) (using natural systems to solve societal problems) can work for both mitigation 
and adaptation. Reforestation is an example of a nature-based solution where forests provide services 
that would store carbon in the atmosphere, mitigate erosion, flood prevention, biodiversity hotspots, 
and, thereby, creating risk reduction (Seddon et al., 2020). Methods of NBS and DRR can promote 
natural, sustainable, and adaptive management, but only if they are implemented sustainably. Therefore, 
their inclusion within environmental policy would secure their long-term use and aid in the mitigation 
of climate-induced risks (Nesshöver et al., 2017). Environmental policy is one of the many tools to 
curve climate change and has been deemed vital for long-lasting sustainable change (Linkevičius et al., 
2019; Urwin & Jordan, 2008). 
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This thesis analyses FES-related policy of two countries differing in ownership history and 
management; Sweden and Scotland. Scotland is dominated by large estates where histories of 
deforestation and hunting management have resulted in bare hillsides (Lowe, 1961; Mather, 2004). 
Only recently, 1960-80s, has large areas been devoted to exotic conifer tree species plantation (Forestry 
Commission, 2020). In contrast, Sweden has a long history of private, non-industrial ownership with a 
dominant forest industry (Andersson et al., 2017) with a common theme of “freedom with 
responsibility” (Arnold, 2017). This has caused their management approach and their policy framework 
to evolve differently, with diverging adaptation plans to climate change. 

The analysis relies on three theoretical approaches; namely Policy Integration (PI) (Underdal, 1980), 
Environmental Policy integration (EPI) (Jordan & Lenschow, 2010) and Frames (Beland Lindahl, 2008) 
to see how the concepts and methods of Nature-based Solutions and Disaster Risk Reduction is 
implemented within Swedish and Scottish forest policy. The theoretical frameworks of policy 
integration and environmental policy integration focus on how policies and their objectives and 
justifications are related. Furthermore, the theoretical framework of Frames will be applied when 
analysing the policies to get an in-depth understanding of what stakeholders and activities are 
represented.  

This thesis begins with an outlining introduction of the scope and purpose in chapter 1 and 2. Following 
in chapter 3 is a description of the theoretical framework within which this thesis is based. This includes 
the methods of DRR and NBS as well as the analytical theories such as PI, EPI, and Frames. Thereafter 
chapter 4 shows the method used to gather the information. The results gathered from the policy analysis 
are presented in chapter 5-7 along with a discussion on their relation to the research questions. Lastly, 
a concluding discussion presents the results within the larger context in chapter 8.  
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2. Aim and research questions  
This study aims to analyse how Swedish and Scottish public FES-related policy integrates the methods 
and theories used in disaster risk reduction (DRR) and nature-based solutions (NBS). This will allow 
the gaps to be identified in public policy making which hinders policy to be more adaptive to risks 
induced by climate change in forest ecosystems. The reason for choosing Sweden and Scotland’s policy 
framework is to evaluate how a difference in forest ownership models and historical context impact 
policy making and adaptation whilst having similar climates. The research questions to allow for this 
are as follows: 

1. How do the goals and justification reflect the integration of public FES-related policy in 
Sweden compared to Scotland? 

2. How are the concepts and methods used for disaster risk reduction and/or nature-based 
solutions addressed in Swedish and Scottish public forest ecosystem services-related policy? 
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3. Theoretical Framework 
To comprehensively analyse how FES-related public policies in Sweden and Scotland use the theories 
and methods of Disaster Risk Reduction and Nature-based Solutions, horizontal integration (the 
consistency of policy objectives between sectors) will serve as the primary focus of analysis with the 
theoretical perspectives of PI and EPI (Lafferty & Hovden, 2003; Underdal, 1980). In addition to these 
methods of analysis, the concept of Frames will be included to further investigate the framework actors 
experience for policy-creation and to create a more holistic picture of the policy integration (Beland 
Lindahl, 2008). The definition of the theoretical frameworks used are summarised in table one and later 
explained in detail in the chapter sections below.  

Table 1. Summary of theoretical frameworks used in the thesis 

Theoretical component Definition  
Disaster Risk Reduction (DRR) Concept and practice of reducing disaster risk through wise 

management of land and the environment.  

Nature-based Solution (NBS) The use of protection, sustainable management, and restoration 
of ecosystems to manage societal problems/vulnerabilities. 

Policy Integration (PI) Analysis of the policy’s objectives and justifications to 
determine comprehensiveness, aggregation, and consistency. 

Environmental Policy 
Integration (EPI) 

Value hierarchy prioritising the environment above other policy 
objectives.  

Frames Analysis of stakeholder’s incorporation of pre-existing 
knowledges, biases and activities in policy making.  

 

3.1. Description of DRR and NBS 

The analytical approach of Ecosystem Services (ES) aims to encompass the multiple contributions of 
ecosystems as well as the biological diversity within them to promote a fair judgement of nature within 
environmental policy making (MEA, 2005). Human wellbeing is affected by the flow of ecosystem 
services emanating from ecosystems; therefore, their sustainable function is vital for society. The 
increased incorporation of ecosystem services within the forestry sector reflects the increased 
recognition of the synergies, trade-offs and multiple objectives that exist within natural environment 
policy (MEA, 2005). Ecosystem services are divided into four categories: provisioning, regulating, 
cultural and supporting services (Bayles et al., 2016). FES includes forests in their natural state 
providing all categories of services in the form of carbon sink, flood control, wind shelter, biodiversity 
hotspots, mushroom foraging, hiking and much more, as well as managed forestry which provides 
provisioning services such as timber, and wood (Filyushkina et al., 2016). The ES approach is 
commonly used in DRR as it looks at risk and vulnerability at a landscape/ecosystem scale. 
Additionally, the approach is tied closely to NBS as natural services are used to mitigate human-caused 
problems. The concept is defined similarly in both Sweden and Scotland (Filyushkina et al., 2016; Ray 
et al., 2019).  

 

3.1.1. Disaster Risk Reduction (DRR) 

Extreme weather, induced by climate change, will most likely result in more frequent and intense natural 
hazards - creating larger disasters (Stott, 2016), which will inevitably impact ecosystems such as forests. 
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DRR is defined as a “systematic approach to identifying, assessing, and reducing the risks of disaster. 
It aims to reduce socio-economic vulnerabilities to disaster as well as dealing with the environmental 
and other hazards that trigger them”  (Hugenbusch et al., 2016.) and can therefore be a method of 
decreasing the magnitude and/or reducing the frequency of such events within forests. It includes the 
wise management of land and the environment to create an “improved preparedness for adverse events” 
(ISDR, 2009, p. 10).  

The methods of DRR are tailored to specific socio-economic and ecological contexts. Thus, it aims to 
prevent catastrophes impacting people, people's livelihoods, and whole societies (MSB, 2020). The 
implementation of DRR is dependent on each scenario’s geographical location, societal structure, and 
economic standpoint (Hugenbusch et al., 2016; Munang et al., 2013; Wisner et al., 2004). Within a 
forestry context, disasters are classed as storms, floods, pest, and fires which cause large economic, 
ecological, and negative societal impacts. Methods of mitigation include creating wind, flood and 
erosion barriers, planting appropriate species in specific areas, and more (Allen et al., 2010). It has been 
shown that mitigating and adapting to these risks prior to disasters is more cost-effective than a 
responsive approach once the disaster has already occurred (Hugenbusch et al., 2016).  

Despite evidence that adaptation prior to a disaster is more cost-effective, the transaction costs of 
prevention can often be expensive as it will cross jurisdictional and geographical boundaries as well as 
relying on multiple stakeholders (Mcguire & Silvia, 2010).  Likewise, implementing DRR into policy 
and mobilising infrastructure is seen as time-consuming. Therefore, there may be limited motivation to 
mitigate for these disasters within decision-making frameworks. Mitigating structural causes of 
vulnerability may also face opposition from voters and donators and cause immediate problems in 
comparison to the potential and future risk of catastrophes (Wisner et al., 2004). Therefore, methods of 
collaborative implementation are necessary to reduce risk sustainably with stakeholder’s opinions and 
activities considered. The forest policy is dependent on the consideration of stakeholders’ activities as 
well as people’s integration in the implementation of DRR.  

Forestry has been categorized as relatively slow to adapting to new climatic changes to decrease 
possible vulnerabilities and risks of hazards (Andersson et al., 2017; Andersson & Keskitalo, 2018; 
Lawrence & Nicoll, 2016). This is despite the known risks of present and future extreme weathers (fire, 
pests and windthrow), with multiple options for forest management (Dale et al., 2001; Parker et al., 
2000; Spittlehouse & Stewart, 2003). The suggested reasons for this slow adaptation include rigid 
institutions and a barrier for knowledge transfer (Andersson et al., 2017; Lawrence, 2017). The hurdle 
of implementing risk reducing management into public policy has been highlighted by the IPCC as vital 
to be adaptive future risks (2014), and the methods of DRR would mitigate this.  

To further ensure risk adaptation the Sendai Framework on Disaster Risk Reduction (2015-2030) was 
created by the UN and ratified by several countries, including Sweden and Scotland. It works in 
alignment with the Paris Agreement on Climate change, and with it the Sustainable Development Goals 
(SDGs) and many more internationally ratified agendas (UN, 2015). The frameworks’ purpose is to 
engage governments to recognise risks within their countries and engage relevant stakeholders in DRR 
activities (UN, 2015). It emphasizes the importance of multi-level collaboration, ideally an all-of-
society engagement. Both Sweden and the UK (and therefore Scotland) have acknowledged the 
framework and are working towards its goals (Hugenbusch et al., 2016; MSB, 2020).  

As stated in the Sendai Framework, managing for DRR includes advocating for broad collaboration in 
public policymaking (collaborative governance) calling upon the public, private sector, civil society, 
academics, organisations, and the scientific community to work together. Collaboration through 
engaging relevant stakeholders is key for effective and successful DRR (IPCC, 2014b; UN, 2015). This 
ensures that risk is managed at multiple levels of society, and with the communities and stakeholder’s 
participation vulnerability can be mitigated for the long-term (UN, 2015). Therefore, engaging multiple 
stakeholders at different levels of society to collaborate on FES conservation and management to reduce 
risk within the policy documents will be justified as inclusive of DRR methodology for the analysis of 
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this thesis. The mention of risk and the efforts pursued to mitigate them will also be looked at in term 
of analysing their methodologies and how these relate to NBS, explained below.  

 

3.1.2. Nature-based Solutions (NBS) 

NBS is defined as the “actions to address societal challenges through the protection, sustainable 
management and restoration of ecosystems, benefiting both biodiversity and human well-being” (IUCN, 
2020, p. 1). The inspiration of natural systems and functions has fed into the strategy for decreasing 
vulnerability and the effects of climate change. NBS was first brought up in the early 2000s as a means 
to tackling climate change with 'soft' approaches (Potschin et al., 2016). A predecessor of the term is 
Eco-DRR (Estrella & Saalismaa, 2013) which means “the sustainable management, conservation and 
restoration of ecosystems to provide services that reduce disaster risk by mitigating hazards and by 
increasing livelihood resilience” (Ho et al., 2020), this shows the link between NBS and DRR. The 
concept of NBS is often seen as a loose synonym to ecosystem approach, ecosystem services, 
ecosystem-based adaptation/mitigation, biomimicry and green and blue infrastructure (European 
Commission, 2015; IUCN, 2012). It therefore questions what the new term NBS brings forth which the 
other terms didn't (Potschin et al., 2016).  

Potschin, et al. (2016) suggested using NBS as an umbrella term for the previously mentioned 
synonyms. The open concept of NBS may spark stakeholders to take part in dialogue to best use nature 
as a source of inspiration and methods for mitigation/adaptation to the risks caused by climate change. 
Additionally, NBS could go beyond what previous concepts of ecosystem-based approaches have as it 
integrates other types of solutions, “matching the scale of the solution to the scale of the problem” 
(Cohen-Shacham et al., 2019, p. 25). The reason for a shift in focus from the previously mentioned 
terms for ecosystem approaches to NBS is that there is a growing concern for nature and its value and 
corporations are increasingly investing in “green” opportunities. Therefore, it is said that countries and 
organisations are seizing this momentum of change to handle sustainability problems more naturally 
(European Commission, 2015). Maes and Jacobs (2017) state that “[n]ature-based solutions can help 
us to remain within the safe operating space for humanity, improve local ecological and social 
sustainability and guarantee long-term productivity” (p.123). Additionally, nature-based solutions can 
provide 37% of the CO2-mitigation needs through to 2030 and increase the chances of staying below a 
2 °C increase compared to pre-industrial temperatures. Afforestation and forest conservation served as 
a large contributor in this study (Griscom et al., 2017). 

Similar to that of policy and DRR, NBS is formed in response to a problem which calls for particular 
methods to be solved. NBS have shown potential positive contributions to several Sustainable 
Development Goals (SDGs) including SDG 2, 3, 6, 11, 13, 14, 15 (Cohen-Shacham et al., 2019; Lo, 
2016). It can guarantee long-term productivity through improving local ecological and social 
sustainability, and this will help us remain within the safe operating space for humanity (Maes & Jacobs, 
2017).  

Using NBS effectively is dependent on inclusive and collaborative policy processes that involve 
governments, markets, and civil society (Ho et al., 2020). This refers to the actions, processes, traditions, 
and institutions by which authority is exercised and decisions are taken and implemented to be more 
based on nature inspired solutions. Local knowledge, help and consent are key for implementing NBS. 
NBS can provide a holistic approach to tackle current challenges of human well-being, governance, 
sustainable ecosystem management and competitiveness (Potschin et al., 2016).  

NBS effectiveness was evaluated by Chausson et al. (2020) to inform policymakers of what is the most 
effective method to mitigate and adapt to climate change. It was found that the majority of tried NBS 
implementations have been in high-income countries with a focus on creating forests/reforestation 
(Chausson et al., 2020). The EU has focused on NBS as a way to achieve sustainable management of 
natural resources and creation of jobs (Maes & Jacobs, 2017). Reforestation can contribute to improved 
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water quality, job creation, improved health through the reduction of air pollution, cultural benefits and 
biodiversity conservation (Munang et al., 2013). Forests can significantly contribute to CO2 
sequestration, providing up to one-third of climate mitigation needed to keep warming below 2 °C 
(European Commission, 2015, CAS2021, 2021). However, concerns about using forests as a universal 
approach for NBS have been raised as multiple factors need to be aligned for the implementation to be 
sustainable such as maintaining forest biodiversity, not introducing non-native invasive species, long-
term forest management after initial planting, etc. (IUCN, 2020). The advance of commercial forestry 
as a carbon sequestration solution may be dangerous to both diversity and the reduction of the fossil 
fuel industry as it could be used to simply cancel out remaining emissions (IUCN, 2020; Seddon, 2021).  

Approaches that can be nested under NBS and be used to label the analysis are here divided into five 
categories as per Cohen-Shacham et al.(2019) paper on core criteria for implementing NBS: 
 

• Restorative (Ecological restoration, ecological engineering, Forest landscape 
restoration) 

• Issue-specific (Ecosystem-based adaptation, Ecosystem-based mitigation, Climate 
adaptation Services, Ecosystem-based Disaster Risk Reduction) 

• Infrastructure (Natural infrastructure, Green infrastructure) 
• Management (Ecosystem-based Management) 
• Protection (Area-based Conservation).  

These five categories of NBS approaches will be used when analysing forest policy documents to assess 
their method, if any, of incorporating natural solutions. Therefore, keywords to look for in the policy 
documents are: Restoration, restorative, ecosystem-based adaptation/mitigation/DRR/management, 
natural/green infrastructure, protection of (area), and increasing biodiversity. Questions that will be 
asked also include: what stakeholders are involved? What is the temporal scale of the management? 

NBS and DRR are closely related and complementary concepts as they are dependent on each other to 
mitigate vulnerability through adaptive management. The combination of DRR and NBS is often 
through an ecosystem approach to mitigate disasters where the ecosystem’s own buffers, such as 
biodiversity and soil stability, are used to increase resilience and reduce disaster risk (Moos et al., 2018).  

 

3.2. Policy Integration (PI) 

Integrative policy is where the constituent elements of policy are brought together and made into a 
unifying conception (Underdal, 1980). Underdal describes an integrated policy as where: 

 “all significant consequences of policy decisions are recognised as decision premises, 
where policy options are evaluated on the basis of their effects on some aggregate measure 
of utility, and where the different policy elements are in accord with each other” (Underdal, 
1980, p. 162). 

In other words, the assurance that all factors surrounding the policy are recognised as contributing to 
the policy making and where the goals and results of the policy are synergetic as opposed to conflicting. 
Underdal (1980) proposed that a policy must be comprehensive, aggregate, and consistent to be termed 
as integrated. Comprehensiveness refers to what interdependencies are presented between the 
objectives. Interdependencies are categorized as weak or strong, many or few and synergetic, 
conflictual, or neutral. Important for successful policy integration is to internalise the externalities 
(Underdal, 1980), meaning that no string is left unattached. Comprehensiveness is in turn rated in 
accordance with four dimensions; time (temporal scope), space (extent of area), actors (stakeholders 
and reference group) and issues (interdependencies/conflicts between activities).  
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Underdal’s aggregation requirement looks further into the objectives of the policy. Are these objectives 
based on an “ ‘overall’ perspective rather than from the perspective of each actor, sector” (Underdal, 
1980, p. 161). This requirement is closely linked to the theoretical framework of Frames, which will be 
brought up in more detail below (chapter 3.4). Creating integrated policy implies weighing 
stakeholder’s interests and setting priorities to whom/what shall bear the greater burden or achieve the 
greatest opportunities. Similar to the notion of adaptability, Underdal explains that a well aggregated 
policy could “include less standardization and more flexible goal-seeking behaviour than does a poorly 
aggregated one" (Underdal, 1980, p. 162). 

The criterion of consistency has both a vertical and horizontal requirement, according to Underdal 
(1980). It relates to the policy being in harmony with itself. Vertical consistency implies that the 
objectives are the same through policy levels. Whilst horizontal consistency means that only one active 
policy is being pursued at one time throughout all actors. This aspect of policy integration will not be 
looked at in detail in this thesis since this criterion falls outside of the scope of the thesis questions, 
however, it is important to refer to all of Underdal’s criteria to show the whole process of policy 
integration analysis.  

Within this thesis the first step to analyse policy integration is to establish what the policy’s FES-related 
objectives and sub-objectives, if any, are. This acts as the base for policy integration. In addition to this 
the justification of these objectives must be identified to understand the underlying reasons and ideas 
of the policy documents. This includes looking at the challenges and opportunities as well as central 
ideas that justify the objectives (Persson, 2007).  

The next step is to see how the different objectives relate to each other (Jordan & Lenschow, 2008). 
This is done through the concept of comprehensiveness, as presented by Underdal (1980). As mentioned 
above, comprehensiveness looks at the common dependencies between objectives and how these are 
presented. Questions to ask about the policy objectives at this stage are: How do they affect each other? 
Is it in a coordinated way? According to Underdal (1980), the integration of the goal formulation stage 
of policy is primarily dependent on the level of comprehensiveness. The four dimensions of 
comprehensiveness will be considered. The level of aggregation within the policy will be evaluated 
through analysing the stakeholders and if their activities have been represented and fairly included in 
the policy making process. Underdal’s notion is that the benefits of a policy should be equal across all 
groups. This analysis perspective is similar to those in the theoretical framework of Frames, explained 
below.  

Further explanation on how this is incorporated into the analysis template is explained in chapter 3.5. 
The policy areas that this thesis investigated are climate change, forests, and biodiversity with a distinct 
perspective of nature-based solutions and disaster risk reduction.  

 

3.3. The prioritisation of the Environment in Policy Integration 
(EPI) 

The definition of policy integration by Underdal (1980) is seen as a “well-developed and precise 
definition” (Lafferty & Hovden, 2003, p. 9). However, it is argued that it still requires the addition of a 
value hierarchy between objectives to establish the prioritisation of the different aspects of 
policymaking (Kleinschmit et al., 2017; Lafferty & Hovden, 2003). Environmental policy integration 
(EPI) was a result of the application of IP within an environmental setting, ensuring the prioritisation 
of the environment within policy objectives. It came as a response to the “incompatible goals of 
economic competitiveness, social development and environmental protection, and hence to ensure 
sustainable development”, fully expressed in the Brundtland Report in 1987 (Jordan & Lenschow, 2010, 
p. 147). The definition for EPI came from this prioritisation of the environment and ecosystems in the 
creation of policy: 
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“the incorporation of environmental objectives into all stages of policy-making in non-
environmental policy sectors, with a specific recognition of this goal as a guiding 
principle for the planning and execution of policy; 

– accompanied by an attempt to aggregate presumed environmental consequences into an 
overall evaluation of policy, and a commitment to minimise contradictions between 
environmental and sectoral policies by” (Lafferty et al., 2003, p. 9). 

EPI often categorizes policies by their value hierarchy of environmental issues (Jordan & Schout, 2007; 
Kleinschmit et al., 2017; Söderberg, 2011). The integration of the environment in policy can be done 
where the environmental issues are considered but are addressed as equally (or less) critical as other 
objectives in the policy. This is referred to by Jordan and Schout as weak EPI (2007). In contrast, strong 
EPI occurs when environmental issues are considered more important than other issues. Looking at 
objectives’ justifications is a way to assess how their importance is weighted against each other and, 
therefore, if it relates to strong or weak EPI. The method of this thesis is going to base analysis on these 
two parameters of EPI.  

Similar to PI, the base of analysis will be to identify the policy objectives and justifications. Secondly, 
to pose clarifying questions that highlight the value hierarchy and the position of the environment in 
the policy objectives: 

1. The value hierarchy of environmental issues: What is the relationship between objectives?  

2. Justification of objectives: What are the stated challenges, opportunities and/or ideas stated for 
each objective?  

Important to note is that within this thesis, only the FES related objectives will be analysed. The 
remaining objectives lie beyond the scope of this thesis.  

 

3.4. The incorporation of Frames in EPI 

The differences in main objectives determine how policies are  structured and what stakeholders are 
included. Making all stakeholders, and therefore all voices, heard in policy making is difficult and often 
clouded by bias and overlying agendas (Beland Lindahl, 2008). Therefore, to expand the analysis so 
that it encompasses and investigates the underlying factors of policy making, the theoretical framework 
and method of Frames analysis will be used (Beland Lindahl, 2008). However, due to the focus and 
timeframe of this thesis, this will be done through a simplified version, explained below.  

The framework of Frames aims to give a holistic picture of the underlying knowledges and biases that 
shape action of different groups of people, and therefore, the creation of policy. The concept of framing 
was introduced in 1974 by Erving Goffman, who suggested that "people make sense of, and act within, 
a complex world by subconsciously gathering together metaphors, facts, narratives, images, memories, 
feelings and so forth [...] into 'frames'" (Jepson & Blythe, 2020, p. 97). It is often referred to as people’s 
different thought styles (Sandström et al., 2016). Frame analysis emerged as an answer to the dilemma 
of people having different views, understandings, and attempted solutions to the same problem as they 
have different biases, backgrounds and knowledges (Perri, 2005).  

As policy making does not happen within a "political vacuum" (Beland Lindahl, 2008, p. 130), it is 
crucial to look at the process and environment around policy making. Frames in the concept of policy 
making refer to the “underlying structures of belief, perception and appreciation” which policy options 
rest on (Schön & Rein, 1994, p. 23) . Therefore, in the process of policy making, it is vital that these 
underlying biases are understood to ensure that it equally benefits/includes all stakeholders. This goes 
along similar lines to the integration criteria of aggregate policy objectives mentioned above (Underdal, 
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1980). It is important to note that Frames is not the same as perception, however, perception may form 
parts of a frame (Perri, 2005).  

Within this thesis, the Frames evaluated focus on the surrounding concepts of FES which determine 
policymaking. The difference in activities and dependencies on the forest and how these are 
incorporated into the FES-related public policy will be evaluated. Due to time constraints, a simplified 
version of Frames analysis, adapted from the method used by Beland Lindahl (2008) is applied. Firstly, 
the analysis will look at the actors relevant to the policy: Who are these actors? In what context are 
they represented? And which governance structure is dominating (hierarchies)? The interaction 
mentioned between actors are considered. Secondly, actors’ activities are assessed. Activities in this 
thesis are defined as "all types of actions that have some kind of linkage to the policy process under 
study" (Beland Lindahl, 2008, p. 131). This is based on the argument for focusing on the informal 
activities around policymaking (Pierre & Peters, 2020). Actors’ activities are documented and their 
linkages to each other are traced. By analysing which frames are presented in the policy it becomes 
evident to whom, and therefore who not to, it is orientated at.  

 

3.5. Summary 

Figure 2 clarifies how the theoretical frameworks presented above are related. Climate change impacts 
the systems and function of the forest ecosystem which in turn will impact the stakeholders and their 
activities (Frames) as well as what NBS and DRR are implemented to mitigate negative changes. This 
will consequently influence the process of policymaking and the value hierarchy of the environment. 
Lastly, how the policy is implemented and what goals are presented will affect how the forest ecosystem 
functions – bringing it back to the start of the circle, creating a feedback loop.  

 

 

Figure 2. Relation of the theoretical frameworks used within this thesis and its impact on policy making and implementation  
(after Krott, 2005). 
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4. Method 

4.1. Approach  

The theoretical frameworks presented in table 2 guide the qualitative thematic document analysis of the 
policy documents. It presents how each of the theories and methods previously discussed (NBS, DRR, 
PI, EPI, and Frames) are used in a template. This framework will be used to form the empirical data 
collection and analysis template for this thesis (shown in appendix 1).  

Table 2. Description of how the theoretical frameworks fit into the analytical template 

Basic Information of Policy (column a-h in appendix 1) 

Objectives and Justifications 
- The main objectives and sub-objectives presented in the document (column i, j in appendix 1) 

Comprehensiveness (Policy integration) 
- The main challenges that justify the objectives (column k in appendix 1) 
- Interaction of objectives (synergies/conflicts/trade-offs) (column l, m in appendix 1) 
Environmental Prioritisation (EPI) 
- What is the hierarchy of objectives? (weak or strong) (column n, o in appendix 1) 

Reference to DRR and NBS 
- Mentions of stakeholder collaboration to decrease vulnerability (column p in appendix 1) 
- Mentions of ecological solutions to anthropocentric caused problems and if so, what approach  
   category is taken (as described in section 4.1.2.) (column q, r in appendix 1) 
- Economic incentives are presented to benefit biodiversity? (column s in appendix 1) 

Frames Presented 
- The way forest is addressed, within what frame this corresponds to (column t, u, w in appendix 1) 
- The way these Frames are prioritised against others (column v in appendix 1) 

Firstly, a total review (by reading the document) along with focused coding based on the template 
questions (see appendix 1) is done for all the documents. These questions are used to identify the central 
theme, objectives and justifications which will determine the scoring in relation to PI and EPI. Secondly, 
guiding questions related to the methods of DRR and NBS are used to analyse the policy’s ability to be 
adaptive. These are synthesised and examined within the template. After the primary analysis of reading 
the document and noting down the answers to the questions within the template a secondary search was 
performed where key search words were selected, and any finding noted down if they had been missed 
and were of relevance. 

Other theoretical frameworks (e.g., stakeholder theory) were investigated but not suitable for this 
analysis as they do not incorporate policy objectives and justifications along with stakeholders. 
Therefore, the author deems the presented method to be the most applicable to the analysis needed to 
answer the research questions. Due to the policy documents representing public, national strategies, the 
analysis is limited to the transparency and follow-through of each country. Time restrictions limited a 
more in-depth analysis of stakeholders and results of the policy objectives.  

 

4.2. Policy Documents  

Public FES-related policy documents were used to comprehensively analyse how policies in Sweden 
and Scotland correspond to the theories and methods of DRR and NBS. The added benefit of comparing 
Sweden to Scotland is to investigate how a difference in forest history and land ownership structures 
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changes  policy creation and integration. Three policy areas (climate change, forest, and biodiversity) 
have been selected for analysis as they are closely related to the management of DRR and NBS in forest 
ecosystems.  

The scope of this analysis has been narrowed to include active policy documents related to climate, 
forest, and biodiversity due to time restriction. There is overlap between forest and other land uses 
however, these key areas will provide sufficient knowledge on their implementation of NBS and DRR 
methods in the strategies to conduct the analysis. 

The documents were found through Sweden and Scotland’s governmental websites (gov.scot and 
regeringen.se respectively) using the key words; climate, forest, and biodiversity. Advice was also given 
from a forest policy officer (Scotland) and a forest policy researcher (Sweden) on which policy 
documents are relevant. The selection of the policy documents has been based on the following terms:  

1) the documents main focus is on climate, forest and/or biodiversity (based on the heading), 

2) it is an active national law, bill, or official national strategy,  

3) it is made by or made on behalf of the Swedish/Scottish government, and 

4) the document is in its most updated version.  

Table 3 shows a summarisation of Swedish the public FES-related policy documents chosen for 
analysis. The documents for Swedish public forest policy are in Swedish. Where no English translation 
is available, the document titles and quotes have been translated. For the sake of transparency, the 
original Swedish version of title and quotes alongside the translation is provided as a footnote on the 
same page.  

Table 3. Swedish public FES-related policy documents chosen for analysis. In brackets is what they will be referred to in text. 

Title in English Content Relevance to thesis 
Climate Act (Law, 2017:720)1 Law describing the Swedish gov-

ernment's climate policy. 
Regulate the Swedish climate 
work. 

Environmental Act (Law, 
1998:08)2 

Law regulating the environmental 
impact in Sweden. Works in paral-
lel to the Swedish Forest policy.  

Describes the legal framework for 
different environmental areas. 

Swedish NAO (National audit of-
fice) report on the protection of 
valuable forest (RR 2018/09:25)3 

Implications and recommendations 
for the protection of valuable for-
est. 

Describes the strategy to protect 
forest areas for the benefit of the 
environment. 

Strengthened ownership rights, 
flexible protection, and care of the 
forest. (SOU 2020:73)4 

Thorough description of Sweden's 
forest sector. 

Outline Sweden's goals and activity 
within the forestry sector. 

 
1 Klimatlag (2017:720) 
2 Miljöbalken (1998:08) 
3 Regeringens skrivelse (2018/09:25) Riksrevisionens rapport om skyddet av värdefull skog. 
4 Stärkt äganderätt, flexibla skyddsformer och naturvård i skogen 
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Swedish forest policy1 (SVL) A compilation of regulations and 
guidelines: Swedish forestry act 
1993:1096 (law), Forestry regula-
tion 1979:429 (policy plan), and 
General advice SKSF 2011:7 (pol-
icy plan). Regulates the forestry in 
Sweden. 

Describes the legal framework for 
forestry and its interpretation.  

A Climate Policy Framework for 
Sweden (Bill 2016/17:146)2 

Describes the total climate policy 
work in Sweden. 
Contains the Climate Act, climate 
goals and a climate policy advisory 
board. 

Explains the holistic climate work 
for Swedish climate policy. 

A Swedish Strategy for Biodiversity 
and Ecosystem Services (Bill 
2013/14:141)3 

Describes the goals for 
biodiversity and ecosystem ser-
vices and its importance within the 
Swedish context. 

Outlines the goal to protect and 
increase biodiversity and ecosys-
tem services. 

Biodiversity and Ecosystem Ser-
vices: Control Station (Government 
Decision, 2017:32)4 

Describes the progress on the ob-
jectives set out in the Biodiversity 
partial goals and ecosystem ser-
vices. 

Account for the results on the pro-
tection and increase of biodiversity 
and ecosystem services. 

Biodiversity Partial Goals and 
Ecosystem Services (Government 
Decision, M2014/593/Nm)5 

Describes Sweden's goals for bio-
diversity and ecosystem services. 

Show concrete strategies of the 
policy work for biodiversity and 
ecosystem services. 

Management plan for Sweden’s na-
tional forest program (Policy Strat-
egy, 2018)6 

Describes the plans for future uses 
of the forest and forest ecosystem 
services. 

Shows the broad use of the Swe-
dish forests and following syner-
gies and trade-offs. 

National Strategy for Climate Ad-
aptation7 (RP 2017/18:163) 

Sets out the areas of responsibility 
for adapting to climate change. 

Describes the strategy to, among 
others, implement the Sendai 
Framework in Swedish climate ad-
aptation.  

As Scotland is a part of the United Kingdom, there are policy documents made by the UK government 
which Scotland must adhere to. However, these strategies and recommendations are built in into the 
Scottish policy documents. Additionally, the Scottish goals tend to be more ambitious than their UK 
equivalent. Therefore, the UK-wide policy documents have been excluded from the analysis. The 
Scottish public FES-related policy documents are listed in table 4. 

 

 

 

 
1 Skogsvårdslagstiftningen – Gällande regler 1 april 2020 (SVL) 
2 Regeringens proposition 2016/17:146 Ett klimatpolitiskt ramverk för Sverige 
3 En svensk strategi för biologisk mångfald och ekosystemtjänster (2013/14:141) 
4 Biologisk mångfald och ekosystemtjänster Kontrollstation 2016 
5 Etappmål för biologisk och ekosystemtjänster (M2014/593/Nm) 
6 Handlingsplan för Sveriges nationella skogsprogram (2018) 
7 Nationell Strategi för Klimatanpassning (2017/18:163) 
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Table 4. Scottish public FES-related policy documents chosen for analysis. 

Title Content Relevance to thesis 
Getting the best from our land. 
Land Use Strategy for Scotland 
2016-2021 

Sets the long-term vision for sus-
tainable land use in 
Scotland.  
 

 Shows the strategy for forestry 
and forests management. 

Climate Ready Scotland: climate 
change adaptation programme 
2019-2024 

Sets out the Scottish Government's 
five-year programme for climate 
change adaptation. 

Outlines the strategy for creating 
adaptable systems to climate 
change.  

Scotland's Forestry Strategy (2019-
2029) 

Provides an overview of contem-
porary Scottish forestry, presents 
the 50-year vision for Scotland's 
forests and woodlands, and sets out 
a 10-year framework for action. 

Describes the 50-year vision and 
10-year strategy for Scotland’s 
Forests and Woodlands.  

Corporate Plan 2020-2023 Sets out our Strategic Objectives 
for the next three years and the pri-
orities which will support their de-
livery. 

Shows the specific aims for Scot-
tish Forestry within the 2020 – 
2023. 

Update to the Climate Change Plan 
2018 – 2032: Securing a Green Re-
covery on a Path to Net Zero 

Sets out the targets to end Scot-
land's contribution to climate 
change by 2045. 

Outlines the actions to reach Scot-
land's climate goal through sustain-
able forestry and land use (among 
others). 

Climate Change (Emissions Re-
duction Targets) (Scotland) Act 
2019 

Scotland's adaptation to climate 
change program delivering on the 
Paris Agreement.  

Sets out the rules for providing an 
emissions reduction plan within all 
sectors (forestry included). 

Flood Risk Management (Scot-
land) Act 2009 2nd Edition 

Guidance to reduce the conse-
quences of floods. 

Describes implementation of natu-
ral flood barriers. 

Scottish Biodiversity Strategy 
Post-2020: A Statement of Intent 

Describes the strategy to protect 
and enhance Scottish Biodiversity.  

Describes the approach to enhanc-
ing forest biodiversity through na-
ture-based solutions, among others.  

Protecting Scotland, Renewing 
Scotland: Programme for Govern-
ment 2020 

Sets out the Scottish Government’s 
response to the current main chal-
lenges and opportunities. 

 Sets out the strategy to enhance 
forest services. 

 

4.4. Source criticism 

This thesis uses peer-reviewed articles and literature from reliable academic sources. Sourcing 
information from several different points enables reliable results and improves the validity of the 
conclusions (Saldaña, 2013). Within this thesis relevant academic literature and public policies from 
each country have been used. Added focus was given to possible underlying biases of the research, this 
included looking at who ordered and performed the research as well as where it was published.  

The policy documents were written by each country’s government/governmental sector; therefore, they 
are exposed to subjective biases where the government wants to appear dependable, responsible, and 
strategic. This may cause concern in regard to their intention of fulfilling all the objectives stated. 
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Therefore, the objectives and sub-objectives stated must be taken with a ‘pinch of salt’ as stating them 
within policy does not ensure their fulfilment. 

Objectivity of analysis is ensured by following the guiding questions strictly and ensuring that results 
are found from multiple policy documents. The conclusions drawn from the results are kept objective 
by backing them up with peer-reviewed published information. Lastly, the thesis is subjective to 
feedback from supervisor and subject reviewer as well as through a student-based opposition.  
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5. Forest Policy Context 
This chapter presents the dominant trends of Swedish and Scottish forest governance history that has 
ultimately shaped how policy is formed at the present. A brief explanation of the similarities and 
differences between the countries is firstly presented. Thereafter, the history of each country’s forest 
sector is presented along with their current model of conservation. Lastly, each country’s pressures of 
climate change are explained and what consequences this will have on the perception of risk as this will 
impact their current policies and strategies.  

 

5.1. Forests in Sweden and Scotland 

Much of the development of forest and forestry in Sweden and Scotland is a result of their historical 
context (Andersson et al., 2017) and the difference in ownership, responsibilities and strategy focuses 
have created large variations between the countries in how forests are managed. In both countries forest 
policy is created as a part of the larger national land use strategies to which forestry and forest 
management must conform (Keskitalo, 2011). 

Table 5 acts as an introduction to each country’s forest history and structure. Andersson et al. (2017) 
summarised the characteristics of Scotland’s and Sweden’s climate change adaptation methods within 
their forestry sector.  
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Table 5. Forest, forest management and forest policy in Swedish and Scottish forestry. Adapted from Andersson et al, (2017) 
unless otherwise stated.  

 Sweden Scotland 

Forest owner  
structure 

Dominated by non-industrial private 
forest owners and forest companies 

Dominated by larger estates and invest-
ment forestry (limited data) 

Forest cover 66% (Andersson et al., 2017, p. 5) 19% (Forestry Commission, 2020, p. 10) 

Role of forest  
industry 

Influential position based on Gross Do-
mestic Product, market position, forest 

ownership and guidance provider 

Investment forestry representatives vocif-
erous in advocating further afforestation 
and growth of industry; conflict with so-

called 'traditional' deer stalking 

Forest governance sys-
tem 

Largely deregulated and dependent on 
social norms, shared interests and advi-
sory and planning systems, including 

certification schemes 

Weighted towards voluntary regulation 
i.e., certification; incentives for new forest 

planting; regulatory framework affects 
felling 

Forest management 
system 

Dominated by monoculture, clear-
felling and active replantation 

Commercial forests are planted, domi-
nated by exotic conifers. Mainly monocul-
ture, clear-felling and active replantation 

Forest advisory  
systems 

Public and private, but dominated by 
timber purchasing organisations (incl. 

forest owners' association) 
In commercial sector, private forest agents 

Main adaptation strate-
gies 

Reactive/coping or limited (measures 
that can be included within present in-

stitutional logics) 

Limited; main adaptations have been reac-
tive to tree health crises 

Potential policy  
barriers for  
adaptation 

Limited tools of implementation (incl. 
certification) and unclear conceptuali-

sation of adaptation for different groups 
of forest owners 

Limited data on forest ownership and lack 
of policy tools (incl. certification); tax in-
centives for investment forestry deter di-

versification of species choice; strength of 
deerstalking sector and sheep farming 

Potential structural 
barriers for  
adaptation 

Dominant production-oriented logics 
and connected planning and advisory 

systems 

Nursery supply, sawmill demands, invisi-
ble dominance of investment forestry and 

unequal distribution of land 

 

Sweden and Scotland differ largely with respect to their forest traditions and the parameters shown in 
the table above. Scotland’s dominance of large-estates by relatively few owners sets Scotland apart 
from Sweden’s relatively small-farm, privately owned structure. Most notably, 66% of Sweden is 
covered in forest (Andersson et al., 2017; Nilsson et al., 2019) whilst forest covers only 19% of Scotland 
(Forestry Commission, 2020; Nilsson et al., 2019). This corresponds to an eight times larger GDP for 
the forest sector in Sweden than in UK (however, Scotland has a much higher forest sector economic 
contribution than the rest of the UK) (Andersson et al., 2017).  

Spruce-dominated monocultures (Norwegian spruce in Sweden, Sitka spruce in Scotland) are used as 
the main method for forestry. Both countries have shown reactive adaptation strategies towards climate 
change induced events as barriers for early adaptation are seen as due to limitations in tools and data as 
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well as the strength of the forestry-production focused sector (Sweden and Scotland) and the 
deerstalking and sheep farming sector (Scotland). How Sweden’s and Scotland’s forest and forestry 
management and policy was formed is due to a difference in historical context as well as political 
agendas, further explained below. 

 

5.2. Sweden Forest Policy Background 

Forests are one of Sweden’s most abundant natural resources and have shaped Sweden’s economy and 
culture for hundreds of years. Throughout the 19th century Sweden’s forests were overexploited as 
timber was used for charcoal for the iron industry, housing construction materials and fuel wood. Later, 
logs for pulping and timber were also used (Ekelund & Hamilton, 2001). As the land was grazed by 
cattle after tree felling, the regeneration of the forests was minimal or non-existent (Barklund, 2009). 
Throughout Swedish forest progression, two main conflicting interests; production, and environment 
goals, have had a large impact on how the sector is organised (Appelstrand, 2012). The first common 
Forestry Act was introduced in 1903 after decades of political debate. Here, governance was shifted 
between hierarchical rules to more advisory, soft steering approach to forests (Arnold, 2017). This act 
required regeneration of forests after harvest (Ekelund & Hamilton, 2001). 

The conflicts between forest productivity and conservation were prevailing throughout the 1980s 
(Ekelund & Hamilton, 2001). This resulted in the Forestry Act being revised to have two equally 
important objectives, one conservation and one production orientated in 1993. This happened during 
the same time Sweden joined UNCED in Rio de Janeiro (Arnold, 2017; Ekelund & Hamilton, 2001). 
However, further conflicts between land use sustains as the Sámi, the indigenous people of Sweden, 
hold land use rights due to their historical heritage which is an important part of historical and current 
resource management of northern Sweden (Beland Lindahl, 2008).  

The “Swedish Forest Model” was put into action by the Swedish government (Barklund, 2009). This 
model reiterated the balance between production and environmental goals, highlighting that valuable 
biotopes and aquatic ecosystems within the forest landscapes were to be protected (Barklund, 2009). 
Alongside this, the management style moved from a “policy of restriction” to a “policy of cooperation” 
(Appelstrand, 2012). This style is more dependent on the cooperation between forest owners and the 
State to succeed in implementing the goals.  

Currently, Swedish forest policy is subjected to several international frameworks for conservation that 
Sweden has ratified during international conventions. The ones of relevance to this thesis are listed 
below in table 6.  

In addition to this, Sweden has ratified the international Sendai Framework on Disaster Risk Reduction 
(2015-2030) in Japan in 2015. This framework describes the main goals and actions to prevent disasters, 
emphasizing the principles of risk management (UN, 2015). Following this framework means that the 
Swedish Civil Contingencies Agency (MSB) has reconstructed the former national plan for risk 
reduction to make it more in line with the priorities of the Sendai Framework (MSB, 2020). Relevant 
to this thesis, the plan brings up the concern of forest fires and what contingencies Sweden has planned. 

  

5.2.1. Forest Conservation Conflicts in Sweden 

Protecting forest environments with high natural values is mainly done through three formal forms of 
reservations: nature reserves, biological protection areas and conservation agreements1. The former two 
represent a protection forever whilst the latter is an agreement between the landowner and the state 

 
1 naturvårdsavtal 
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within a set time frame (Regeringskansliet, 2018). However, there are a total of nine models for 
protecting habitats, permanently or within a time-limited protection. In Sweden 66% of land area is 
forested, whereas 52.4% is productive forest (Andersson et al., 2017; Nilsson et al., 2019). Currently 
15% of land is formally protected in Sweden, where 56% of this protected land is forest land including  
low mountain forests (SCB, 2020). 

The long history of forestry in Sweden has contributed to the conflicts between different stakeholder’s 
activities (Ekelund & Hamilton, 2001). For example, reindeer herding being a traditional practice of the 
Sámi, conflicting with hydro-electrical power plants and the management of large conifer plantations 
(Beland Lindahl, 2008). Conflicting goals such as by the forest sector which argues that forests can be 
used for industrial carbon sinks to mitigate climate change versus conservationists which argue for more 
natural forests protected to ensure and enhance biodiversity have strong foundations within Swedish 
forest policy – however, area and time scopes are of increasing concern (Hansen & Malmaeus, 2016; 
Triviño et al., 2015). The values of the different FES are debated and weighed against social and 
historical contexts. This has impacted the ways in which forest is managed, and how stakeholder 
interests are balanced. 

 

5.2.2. Climate Change’s Risks on Swedish Forests 

Sweden is expected to experience larger temperature increases than the global average, and ever more 
so in the alpine and boreal zone where it can reach above 3 °C warmer compared to pre-industrial 
average temperatures. However, current trends of emissions point towards an increase of up to 3 to 7 
°C in Sweden at 2080 (Regeringskansliet, 2017; Sveriges Regering, 2018) where winter temperatures 
can be increased by as much as 10 °C (Sveriges Regering, 2018). The same trend points towards an 
increase in precipitation of 40% (Regeringskansliet, 2017). Climate change consequences may also 
include extremes at the other end in the form of a change in humidity, heatwaves, droughts, and fires 
(Skogsstyrelsen, 2020; Sveriges Regering, 2018). All these changes will in turn have a large effect on 
Sweden’s natural ecology and biology.  

The changes in temperature, precipitation and wind will have consequential effects on many parts of 
society. The consequences for the Swedish forest and forestry are considered to be significant. Increased 
precipitation increases the risk of floods which in turn increase risk of erosion by decreasing the stability 
of the ground. A prolonged growth period will increase the product production, whilst a predicted 
increase in pest, storm and fire damages can have high costs for the industry (Sveriges Regering, 2018).  

Increasing temperatures and more extreme but fewer precipitation events increases the risk of drought 
and thereby forest fires (Blennow et al., 2010; Blennow & Olofsson, 2008). Forest fires were seen as a 
minor problem in Sweden (Barklund, 2009) however with the large forest fire in 2018, management to 
mitigate fire risk has been criticised (Hoopen, 2019). Comparatively, storm Gudrun in 2005 highlighted 
the consequential risks of climate change, with a specific risk for spruce dominated forests (Lodin et 
al., 2017). The storm resulted in large amounts of economic damage (SweGov, 2007).  

The importance of preventing and adapting to the increased climatic risks is known in Sweden as they 
have ratified the Sendai Framework (MSB, 2019). However, the adaptability of forest owners has been 
constrained as alternative management strategies are limited (Lidskog and Sjödin, 2014; Lodin et al., 
2017) and despite the increased knowledge and awareness among forest owners of risks, there has been 
little change in management strategies and the tree species composition (Lidskog and Sjödin, 2014; 
Valinger et al., 2014; Lodin et al., 2017).  
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Table 6. Summary of the international conventions ratified by Sweden and Scotland which are related to forests and forestry 

 

5.3. Scotland Forest Policy Background 

Similarly to many other parts of Europe, exploitation of timber and clearing land for agriculture caused 
large areas of deforestation in Scotland (Mather, 2004). However, unlike other parts of Europe, 
regrowth of forest could not take place without human help as the wetter and more exposed weather 
prevented natural regeneration (Mather, 2004) as well as the heavy pressure of deer grazing (Lowe, 
1961). This has, and is still, affecting the rate of increase of forest cover in Scotland (Lawrence, 2017). 
As the UK went down a path of self-sufficiency, Scotland's forest area reached a historic low point in 
1919 of 5% (Mather, 2004; The Scottish Government, 2019b). This chronic lack of tree rehabilitation 
and timber was recognised as a strategic problem for the country, and so the Forestry Act of 1919 was 
introduced to address the issue (The Scottish Government, 2019b). Some of the factors which shape the 
policy context in Scotland are descendants from forest management traditions, structure of forest 
ownership and the role of the forestry sector and industry (Andersson et al., 2017). 

The country experienced a reforestation transition during the 20th century where the forest area 
increased threefold (Mather, 2004). The Forestry Act of 1939 governs the four countries of the UK 
(Scotland, England, Wales, and Northern Ireland) mainly regulates felling, governing the amount of 

International Convention Title Relevance to Forests 

the Paris Agreement (2015) Forests as a carbon sink – mitigating CO2 
concentration in the atmosphere 

the Convention on International Trade in Endangered 
Species of Wild Flora and Fauna (CITES, 1973) 

Spread of invasive species/pests which may affect 
forests, protection of rare native species. Protection 
against illegal timber trade.  

the Ramsar Convention on Wetlands (Ramsar 
Convention, 1971) 

Protection of wetlands, peatland forests. Protection 
of forests through Ramsar sites.  

the Convention concerning the Protection of the 
World Cultural and Natural Heritage (UNESCO 
World Heritage Convention, 1972)  

Protection of native forests and environments. 

United Nations Framework Convention on Climate 
Change (UNFCCC, Prop. 1992/93:179) 

Promotes cooperation and sustainable management 
of forestry and more.  

the United Nations Convention on Biological 
Diversity (and associated protocols, 1992) 

Protection and promotion of management to increase 
biodiversity of forests and woodland species.  

the Convention on the Conservation of Migratory 
Species of Wild Animals (Bonn Convention 1979) 

Commits to the creation of biotope networks, 
includes forests, and more.  

Convention on the Conservation of European 
Wildlife and Natural Habitats [Council of Europe 
No.104] (Bern Convention 1979) 

Prevention of serious harm to forest environments.  

EU Directives on Natural Habitats (Directive 
92/43EEC amended by Directive 97/62/EC and 
Regulation EC (No) 1982/2003) 

Lists protected species and Natura 2000 sites. 
Promotes the protection of rare environments and 
forests.  

Conservation of Wild Birds (Directive 09/147/EC 
and amending Acts, 2009) Protection of bird habitats, forests included.  
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tree loss and tree restocking (Andersson, et al., 2017). However, since the early 2000s each country has 
had their own national forestry strategy. The latest Scottish Forestry Strategy was published in 2018. 
This describes the overarching vision for Scotland’s forests and has played a large role in shaping 
Scotland’s forest management to include more conservational approaches (The Scottish Government, 
2019b).  

The UK, and therefore Scotland, has ratified several conventions which impact the country’s work 
towards forest conservation and production along with biodiversity and carbon neutrality. However, 
since the UK’s exit from the EU, there is rising uncertainty of the UK’s plan to adhere to these 
conventions (Reid, 2016). Despite this, Scotland has reiterated their belief in the EU and the conventions 
of nature, highlighting their belief in international cooperation (The Scottish Government, 2019b). The 
conventions ratified by the UK (and therefore Scotland) relevant to this thesis are listed in table 6 above. 
 
 
5.3.1. Forest Conservation Conflicts in Scotland 

Due to forest conservation and new legislation allowing the forest to recover, forest cover reached 18% 
of Scotland in 2020 (Forestry Commission, 2020). This is the fastest increase in forest area since 
foresters came to Scotland 6000 years ago (The Scottish Government, 2019b) as well as the fastest 
increase compared to its UK neighbours (Forestry Commission, 2020). However, as a result of the fairly 
recent growth spurt of the forestry sector, 66% of Scotland’s plantations are younger than 40 years and 
92% less than 60 and are mainly planted with exotic conifer species, making up 80% of the forest cover 
(Forestry Commission, 2020; Mason & Perks, 2011). Sitka spruce, originally from North America, 
makes up 58% of conifers (Forestry Commission, 2020). Drivers for timber production calls for a fast-
growing tree species that can manage the Scottish cooler and windier climate, which Sitka spruce can. 
These monocultures have had large impacts on biodiversity. The National Forest Inventory reported 
that 65% of woodlands in Scotland were non-native (Forestry Commission, 2020). This is largely due 
to their ownership structure governing how plantations are managed (Andersson et al., 2017).  

Historically, 90% of the Scottish private forests are owned and managed by large estates (Andersson et 
al., 2017). The drive for deer and grouse hunting decreased the ability of forests to naturally regenerate, 
leaving vast areas of unproductive highland areas (in biodiversity and forestry sense) (Lowe, 1961; A. 
S. Mather, 2004). With increased awareness of climate change’s impacts on the land, as well as the 
need to increase carbon sink and biodiversity, a shift in focus has been seen. However, the rate of 
adaptation is relatively slow compared to the increased risks of climate change (Andersson et al., 2017).  

 

5.3.2. Climate Change’s Risks on Scottish Forests  

As in more and more places in the world, Scotland is already experiencing the effects of climate change. 
The 10 warmest years on record have all been since 1997, with average temperatures reaching 0.67 °C 
warmer than before 1990 (The Scottish Government, 2019a). Average rainfall has increased by 15%, 
with winters being 25% wetter. Scotland is expected to experience drier and hotter summers, along with 
wetter and milder winters and fewer but more intense rain events (Met Office, 2019). Unlike Sweden 
however, UK and Scotland are expecting to have a larger temperature increase during the summer than 
in the winter (Met Office, 2019; Scottish Government, 2019).  

In Scotland, each winter brings on new challenges as large and unpredictable floods hit cities. This 
results in relocating people and destroyed homes as the risk of coastal floods from storm surges and 
high tides increase (The Scottish Government, 2009, 2019a). With more extreme weather events and 
high winds, trees fall at a higher rate than before measured (The Scottish Government, 2009). 
Windthrow, along with floods and tree pests, are seen as the largest concerns for forests (Ray, 2008).  
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Increasing temperatures will allow for southern pests and disease to move northerly, infecting trees that 
normally would not be affected (Barford, 2013). The demand for action by authorities and woodland 
managers has increased in public opinion polls when it comes to protecting trees from pests and diseases 
(Forestry Commission, 2020). Invasive species are seen as the major threat to UK forests and 
biodiversity, whereas summer droughts are likely to present the greatest threat to woodlands (Forestry 
Commission, 2017). Additionally, in 2018 Scotland had the largest area burned due to wildfire 
anywhere in Europe, and in 2019, the UK had more wildfires over 25 hectares than the total in 2018 
(18000 hectares in 2018) (The Scottish Government, 2019a).  
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6. Policy Objectives and Justifications 
This chapter presents the results gathered using the analysis template for each country separately. The 
main objectives, justifications and stakeholders will be presented. Thereafter, an analysis will be made 
on the findings, more specifically, on whether the integration of policy objectives is comprehensive, 
aggregate and if the environment is prioritised (with reference to the theoretical framework). The 
chapter will conclude with a discussion about the findings and a comparison between Sweden and 
Scotland in relation to their history and ownership structure. 

The following chapter will go through the findings of the analysis in correlation to the research 
questions: 

1. How do the goals and justification reflect the integration of public FES-related policy in 
Sweden compared to Scotland?  

The frameworks used look at the comprehensiveness between policy objectives, aggregation and bias 
of stakeholder goals and the value hierarchy of the environment. The results answer the analytical 
questions: 1) how are forests and their services addressed? 2) what frame does this correspond to? 3) 
are some of these Frames more important than others? and lastly, 4) what stakeholders and activities 
are mentioned?  

  

6.1. Sweden 

Sweden’s long history of forestry and the cultural, economic, and social dependencies on forest 
experiences and production is evident through the FES related public policy documents analysed for 
this thesis. Within the Environmental Act 1998, forestry is mentioned as of “national importance”1 
(Kap. 3 4 §) which highlights the strong values held in forestry. This high value will inevitably have an 
impact on how forests and forestry is viewed in Sweden – and therefore what stakeholder and 
stakeholder activities are incorporated/mentioned.  

The main environmental and climate objectives within Swedish forest policy aims to minimise the 
human impact on the environment, to ensure that people and nature’s health is improved. The 
Environmental Act 2 (1998) is the backbone of Swedish environmental policy. It was written with the 
purpose to ensure: 

“§1 1. People’s health and the environment is protected from harm and inconvenience 
even if these are caused by pollution or other influences, 

2. Valuable nature- and culture environments are protected and cared for, 
3. the biological diversity is preserved, 
4. land, water and physical environment in general is used so that from an ecological, social, 

cultural, and socioeconomic perspective long-term good management is ensured, and 
5. reuse and recycling as well as other management of materials, raw materials and energy, 

is promoted in order to achieve a cycle.”3 (The Environmental Act, 1998)  

 
1”Jord- och skogsbruk är av nationell betydelse.”  
2 “Miljöbalken, 1998.” 
3 ”§1 1. människors hälsa och miljön skyddas mot skador och olägenheter oavsett om dessa orsakas av 
föroreningar eller annan påverkan, 2. värdefulla natur- och kulturmiljöer skyddas och vårdas, 3. den biologiska 
mångfalden bevaras, 4. mark, vatten och fysisk miljö i övrigt används så att en från ekologisk, social, kulturell 
och samhällsekonomisk synpunkt långsiktigt god hushållning tryggas, och 5. återanvändning och återvinning 
liksom annan hushållning med material, råvaror och energi främjas så att ett kretslopp uppnås.”  
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Furthermore, the strategies of Swedish climatic goals rest on three cumulating goals: The 
generation goal, the goal for quality of the environment and the partial goals (see table 7 for more 
details).1 The goals in bold are those which have a direct link to the scope of this thesis, as explained 
further below. 

Table 7. Title of the goals and sub-goals set up for the Swedish environment. The goals in bold relate to this thesis. (See 
appendix 2 for Swedish original) 

1. The Generation Goal 
2. The Quality of the Environment Goals 

1. Limited impact on climate 
2. Fresh air 
3. Only natural acidification 
4. Environment free from poison 
5. Protected ozone 
6. Safe radiation environment 
7. No over fertilisation 
8. Living lakes and water courses 
9. Good quality ground water 
10. Seas in balance as well as living coasts and archipelago 

11. Thriving wetlands 
12. Living forests 
13. A rich agricultural land 
14. Magnificent Alpine environment 
15. Good built environment, and 

16. A rich plant and animal life 

3. The partial Environment Goals 

1. Ecosystem services and resilience 
2. The importance of biodiversity and the value of the ecosystem services 

3. Threatened species and nature types 
4. Invasive foreign species 
5. Knowledge of genetic diversity 
6. Overview of land use 
7. Protection of land, freshwater and marine areas 
8. Environmental consideration in forestry 
9. Varied forestry, and 
10. A national forest program 

Primarily, the generation goal gives the direction for society to obtain the goal for quality of the 
environment within one generation. It is described as the overarching goal for the Swedish environment: 

“For the next generation, pass over a society where the large environmental problems in 
Sweden are resolved, without causing increased environmental- and health problems 
outside the Swedish borders” (Bill 2013/14:141, p. 27).2 

Secondly, the quality of the environment goals describes the state of the Swedish environment and the 
goal of the environmental efforts. Out of the sixteen quality of the environment goals there are three 

 
1 ”Generationsmålet, miljökvalitetsmålen, etappmålen.” 
2 ”till nästa generation lämna över ett samhälle där de stora miljöproblemen i Sverige är lösta, utan att orsaka 
ökade miljö- och hälsoproblem utanför Sveriges gränser.” 
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which forests, and therefore this thesis, are stated to relate to the most: Living forests, a Rich agricultural 
land, and lastly, through the impact forests have on carbon storage, the goal to Limited impact on 
climate1 (RP 2017/18:163, p. 41). Climate change will impact Sweden’s ability to reach these goals and 
it is therefore stated how important it is to look at these in relation to each other.  

Lastly, there are ten partial environmental goals which describe the concrete steps to take to cause the 
needed societal transition. These goals aim to conserve ecosystem services with improved resilience, 
protect and improve biodiversity including threatened species and ecosystem types, increase knowledge 
on genetic diversity and land use, protect land, freshwater- and marine areas, show environmental 
consideration in forestry including increasing forest biodiversity and, lastly, to maintain a nation wise 
dialogue on Sweden’s forestry (Government Decision, M2014/593/Nm). The partial goals which 
concern forests are Protection of land, freshwater and marine areas, Environmental consideration in 
forestry, Varied forestry, and A national forest program2 as mentioned in Government Decision, 
M2014/593/Nm. However, Ecosystem services and Resilience is also very connected to the services of 
the forest, but this was not mentioned within the policy document.  

In 2016, the Paris Agreement caused  many countries to raise their level of ambition. Most of these 
goals focus on the tangible and quantifiable target to reduce greenhouse gas (GHG) emissions. In 
Sweden, the Climate Policy Framework for Sweden (Bill 2016/17:146) stated, as its first objective, that: 

“the goal shall be that Sweden, at the latest in year 2045, will not have any net-emissions 
(achieve net-zero emissions) of greenhouse gases to the atmosphere, to thereafter achieve 
negative emissions” 3 (Bill 2016/17:146, s.1). 

The justification for this was that humans rely on the ecosystem services which are threatened by the 
consequences of climate change, such as extreme weather in the form of rainfall, drought, storms, and 
fires. In the document, these predicted events are described as “serious, pervasive, and irreversible for 
humans and ecosystems”4 (Bill 2016/17:146, p. 8).  

The “net-zero emissions by 2045” goal correlates directly to the aim to keep the “concentration of GHG 
in the atmosphere stabilised at 400 carbon dioxide equivalents”5 and that Sweden’s climate politics are 
designed to ensure this goal (Bill 2016/17:146, p. 24). This goal was reiterated in Bill 2013/14:141 
where they also mentioned that the GHG emissions “shall decrease by 40% between 1990 and 2020”6 
with the justification to keep human impact on climate systems from being dangerous (Bill 
2013/14:141. 153).  

Similarly, the temperature goal to keep the global temperature increase below 2 °C compared to pre-
industrial levels is closely related to the goal to reach net-zero emissions by 2045. The temperature goal 
states that: 

 
1  ” Levande skogar och Ett rikt odlingslandskap och dess preciseringar samt skogspolitikens produktionsmål och 
miljömål och därigenom också miljökvalitetsmålet Begränsad klimatpåverkan.”  
2 ”Etappmål om skydd av landområden, sötvattensområden och marina områden, Miljöhänsyn I skogsbruket, ett 
variationsrikt skogsbruk och en dialogprocess i ett nationellt skogsprogram.” 
3 ”Målet ska vara att Sverige senast år 2045 inte ska ha några nettoutsläpp (nå nettonollutsläpp) av växthusgaser 
till atmosfären, för att därefter uppnå negativa utsläpp.” 
4 “Om utsläppen av växthusgaser fortsätter i nuvarande omfattning ökar risken för allvarliga, genomgripande 
och oåterkalleliga effekter för människor och ekosystem.” 
5 ” Sveriges klimatpolitik utformas så att den bidrar till att koncentrationen av växt-husgaser i atmosfären på lång 
sikt stabiliseras på nivån högst 400 miljondelar koldioxidekvivalenter (ppmv koldioxidekvivalenter).” 
6 ”I det svenska miljömålssystemet finns ett etappmål som bl.a. anger att de svenska utsläppen av växthusgaser 
ska minska med 40 procent mellan 1990 och 2020.” 
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“the global increase of the average temperate shall be restricted to 2 degrees Celsius 
compared to the pre-industrial level. Sweden shall work internationally so that the global 
work is aimed to fulfil this goal”1 (Bill 2016/17:146, p. 24).  

The actions taken to achieve these goals should rely “on scientific grounds, and with relevant technical, 
social, economic and environmental considerations”2 (Bill 2016/17:146, p. 5). The second objective of 
the bill is to limit the human impact on climate. This objective is closely linked to forests, energy, and 
conservation. However, the strategy and opportunities to fulfil this goal are not further elaborated on. 
Lastly, the third objective is to protect ecosystems – closely linked to forests and 
biodiversity/conservation. The conflicts and challenges to protecting ecosystems  are elaborated on.  

An important FES is trees’ ability to store carbon within their biomass and therefore lead to negative 
carbon emissions. “The ability of forests and forest land to absorb and bind carbon dioxide is important 
for the work to slow climate change”3 (Bill 2013/14:141, p. 153). However, there is a dispute between 
the policies if this is reliable in turns of slowing Sweden’s contribution to climate change as there are 
many unknown effects warming climates will have on forests. 

Throughout the FES-related policy documents, forestry’s connection to climate, bioeconomy and 
biodiversity is recognised. Within the Environment Act, it refers to the importance to protect forest land 
against anything which may harm rational forestry.4 This relates to the overarching goals of forestry, 
the environmental goal, and the production goal – both of which are to hold an equal weight (RR 
2018/09:25).5  

“The production goal means that forest and forest land will be used effectively and 
responsibly so that it provides a good return. The environment goal means that the forest 
lands production ability is protected, and that the biological and genetic diversity is 
protected in forests”6 (RR 2018/09:25, p. 26). 

These goals will be achieved through cooperation and use of forest policy tools such as counselling and 
education, governmental protection of forests as well as the forest owners own voluntary contribution 
of forest areas with a focus on biodiversity hotspots which is also mentioned as vital for the achievement 
to conserve biodiversity and the quality of the environment goal, Living forests. This is further detailed 
in A Swedish Strategy for Biodiversity and Ecosystem Services:  

“Living Forests means that forests and forest areas value for biological production is 
protected along with biodiversity being conserved and cultural and social values 
protected.”7 

 
1 ”Den globala ökningen av medeltemperaturen begränsas till högst 2 grader Celsius jämfört med den 
förindustriella nivån. Sverige ska verka internationellt för att det globala arbetet inriktas mot detta mål.” 
2 “Regeringen ska bedriva ett klimatpolitiskt arbete som vilar på vetenskaplig grund och baseras på relevanta 
tekniska, sociala, ekonomiska och miljömässiga överväganden.” 
3 “Skogens och skogsmarkens förmåga att ta upp och binda koldioxid är betydelsefull för arbetet med att bromsa 
klimatförändringarna.” 
4 “3 Kap, 4§ Skogsmark som har betydelse för skogsnäringen skall så långt möjligt skyddas mot åtgärder som kan 
påtagligt försvåra ett rationellt skogsbruk.” 
5 “Den skogspolitik som beslutades av riksdagen 1993 kännetecknas av två jämställda mål – ett miljömål och ett 
produktionsmål.”  
6 Produktionsmålet innebär att skogen och skogsmarken ska utnyttjas effektivt och ansvarsfullt så att den ger en 
uthålligt god avkastning. Miljömålet innebär att skogsmarkens produktionsförmåga ska bevaras, samt att den 
biologiska mångfalden och den genetiska variationen i skogen ska säkras”.  
7 ” Miljökvalitetsmålet Levande skogar innebär att skogens och skogsmarkens värde för biologisk produktion ska 
skyddas samtidigt som den biologiska mångfalden bevaras samt kulturmiljövärden och sociala värden värnas.”  
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However, there are acknowledged conflicts between the two forest goals which states that the 
environment goal should not go beyond what is necessary as to not impede on the production goal;  

“there are different ways to achieve the environmental goal, where strict, long-term put 
asides often results in a relatively high cost in terms of production. An important starting 
point […] is therefore that the protection is not made more extensive (and therefore more 
expensive) than is necessary to fulfil the purpose of the protection”1 (RR 2018/09:25, p. 
30). 

Adaptation for forests to achieve limited climate change should not come at the expense of production 
and, therefore, economic growth. This conflict is also mentioned in the biodiversity partial goals and 
ecosystem services where the goal for productive forests and the protection of important forest biotopes 
clash. Here, it is stated that the environmental work is not low, however it isn’t optimal to conserve 
biodiversity. “A part of [the environmental consequences of forestry] rely on a lack of environmental 
concern in the overall forestry management during 1960 – 1980s […] but a part is also due to today’s 
forestry” (Government Decision, M2014/593/Nm, p. 117).2 This gives a hint towards the environmental 
consequences of prioritising the production goal over the environmental goal. 

To further complicate this conflict, the Swedish forest is planned to play an increasingly large role in 
Sweden’s bioeconomy in the strive for Sweden to become the first fossil fuel free welfare country, 
which brings more tension to the situation of balancing the environmental goal and the production goal. 
For example, the forest was referred to as the “Green Gold in Management plan for Sweden’s national 
forest program” (Policy Strategy, 2018, p.4) .3 The two sides of the conflict were expanded on in detail 
in SOU 2020:73 where it was stated that in congruence of Sweden becoming the first fossil-free country, 
there should be a continued high ambition for the work to benefit biodiversity and ecosystem services 
nationally, international and within EU.4  

Similarly, the aim for a bioeconomy is stated to be achieved alongside forest biodiversity and social 
values.5 However, it was confirmed that these goals are conflicting as Bill 2013/14:141 mention that an 
increased uptake of biomass from the forest, to fuel the bioeconomy, will limit the progress of increasing 
biodiversity and limiting climate change.  

The conflicts mentioned above stem from there being a difference in value given to forest production 
versus forest environment. The different values presented for forests is summarised well in RR 
2018/09:25 where:  

“The forest is an important source of renewable raw materials, while offering several other 
values such as unique habitats for animals and plants as well as opportunities for 

 
1 Det kan dock finnas olika sätt att nå miljömålet, där strikta avsättningar för all framtid ofta innebär en relativt 
hög kostnad i termer av minskad produktion. En viktig utgångspunkt för granskningen är därför att skyddet inte 
bör göras mer omfattande (och därmed dyrare) än vad som krävs för att uppfylla syftet med skyddet.”  
2 “Nivån av miljöhänsyn är inte låg men den är inte optimal för att behålla biologisk mångfald.” and “Samtidigt 
råder en situation där olika skogsbiotopers utbredning har begränsats genom skogsbruk och genom att hydrologin 
har påverkats negativt i våtmarker som myrar och sumpskogar genom tidigare dikningsverksamhet. En del av 
detta beror på bristande miljöhänsyn i det storskaliga skogsbruket under 1960 – 1980-talen [...] men en del beror 
även på dagens skogsbruk.” 
3 “Skogen, det gröna guldet, ska bidra med jobb och hållbar tillväxt i hela landet samt till utvecklingen av en 
växande bioekonomi.” 
4 “En växande cirkulär bioekonomi med bas i skogen: Av utredningsdirektiven framgår att Sverige ska ha en hög 
ambition i arbetet med biologisk mångfald och ekosystemtjänster nationellt, internationellt och inom EU så att 
miljömålen nås, och samtidigt bli världens första fossilfria välfärdsland” and ”Främja en växande cirkulär 
bioekonomi och näringar med bas i skog.” 
5 "I en växande bioekonomi måste vi säkra ett hållbart uttag av skogsråvara från skogen som också säkerställer 
biologisk mångfald och sociala värden." 
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recreation, hunting and fishing. The forest is thus a resource with great socio-economic 
value”1 (p. 26).  

Here, there are several activities and services mentioned and what their value within the forest is. 
Important to note, however, is the order in which these are described. The value for forest materials 
for their economic purpose is mentioned before the values – which is a common theme throughout 
the FES related public policy documents. The two purposes for forestry, production, and 
environment, are supposed to be of equal value, however the environment is often mentioned 
secondarily to production.  

Similar to this is the view of production versus reindeer herding. SOU 2020:73 mentions the importance 
of forests “for production, but also as a source of bait for reindeer”2 (p. 31). Again, production is 
mentioned before the value for reindeer herding and therefore the cultural activities of indigenous 
communities of Sweden. However, there is still value to the secondarily mentioned stakeholder/activity, 
as it is mentioned and therefore holds a purpose and place within the policy documents.  

Elaborated further upon in RP 2017/18:163, is the dependency on municipalities’ ability to adapt to the 
changing climate. This is due to increasing temperatures impact several ecosystem services, for example 
fishing and forest services (RP 2017/18:163, p. 9) as well as forestry, agriculture, reindeer herding, 
cultural heritage, tourism, and nature recreation (RP 2017/18:163, p.41). However, according to SOU 
2020:73 the goals for outdoor activities and social values are vague and need to be clarified (SOU 
2020:73, p. 477).  

In line with the Convention on Biological Diversity is the goal outlined in Bill 2013/14:141 to intensify 
the work to prevent the loss of biodiversity and ecosystem services as well as restore these as much as 
possible.3 This shows that the relationship between forests and biodiversity is evident throughout the 
policy documents analysed. However, the usage of ecosystem services can, dependent on the method, 
come into conflict with the possibility to use other ecosystem services and other social interests, which 
they recognise in the goal justifications. They highlight synergies and trade-offs of the different FES, 
however, they do not go into detail of how these will be managed, giving the impression that it would 
be possible to utilize all FES at the same time which is most commonly not the case. This is further 
elaborated on in the discussion in section 6.3. 

The cause for a lack of environmental consideration has been bottled down to  the lack of 
knowledge of good forest practice. This sparked an increase in forest management education 
explaining how to measure environmental consideration and to ensure that forestry’s 
environmental consideration clearly contributes to reach the quality of the environment goal, 
Living Forests. This is worked on by the government with the project Dialogue on environmental 
consideration. 4 

Forests are valued for their ability to host a large amount of biodiversity and ecosystem services. This 
is evident through the quality of the environment goal, Living Forests:  

 
1 “Skogen är en viktig källa till förnybara råvaror, samtidigt som den erbjuder flera andra värden som exempelvis 
unika livsmiljöer för djur och växter samt möjligheter till rekreation, jakt och fiske. Skogen är därmed en resurs 
med stort samhällsekonomiskt värde.”  
2 “För produktion, men även som källa för bete för ren.” 
3 “Intensifiera arbetet för att stoppa förlusten av biologisk mångfald och av ekosystemtjänster senast till 2020 samt 
I möjligaste mån återställa dem. ”  
4 “Regeringen anser att projektet Dialog om miljöhänsyn, som Skogsstyrelsen bedriver tillsammans med övriga 
skogssektorn, är en bra och viktig del i arbetet med att tydliggöra vad som är god miljöhänsyn samt för att 
säkerställa att skogsbrukets miljöhänsyn tydligt bidrar till att nå miljökvalitetsmålet Levande skogar samt övriga 
berörda miljökvalitets-mål och etappmål.”  



30 
 

“The environmental quality objective Living forests means that the value of forests and 
forest land for biological production must be protected while preserving biodiversity and 
protecting cultural and social values”1 (Bill 2013/14:141, p. 91).  

The goals to increase biodiversity of the forests is included within the strategies to gain forest resilience 
towards climate change and other environmental stresses.  

Lastly, forests are valued for their outdoor recreational abilities. Forest management needs to take 
consideration of Swedish people’s love for the outdoors. Working out, hunting, picking berries or 
mushrooms, swimming, and much more needs to be incorporated into forest policy (Bill 2013/14:141). 
These social values of forests are of extra importance when set near cities or are easily accessible by 
people (SOU 2020:73).  

6.2. Scotland 

Scotland’s relatively young forest sector as well as its hierarchical land ownership model becomes 
apparent through the phrasing and priorities presented within the policy. Scotland recognises the 
consequences of a changing environment through their agenda to set a more adaptive and inclusive 
climate strategy. Their vision for the climate change adaptation programme is where: 

“We live in a Scotland where our built and natural places, supporting infrastructure, 
economy and societies are climate ready, adaptable and resilient to climate change” 
(Climate Ready Scotland, p. 25). 

This vision ensures constant reassessment of the strategies since “climate change adaptation is not an 
end state but a process” (Climate Ready Scotland, p. 25) where a climate ready Scotland would mean 
a society and an environment that is flexible and responsive to these changes. This is incorporated in 
Scotland’s overarching climate goal, which defines the strategies and national environmental goals. 
This goal is to achieve net-zero carbon emissions by 2045. 

“…we have set new ambitious targets to end our contribution to climate change by 2045. 
We have committed to reduce emissions by 75% by 2030 (compared with 1990) and to net 
zero by 2045.” (Climate Change Plan, p.7) 

This is expanded upon in the Climate Change Act where they break down the reduction targets for each 
year in order to reach net-zero by 2045.  

“The Scottish Ministers must ensure that the net Scottish emissions account for the year— 
(a)2020 is at least 56% lower than the baseline, (b)2030 is at least 75% lower than the 
baseline, and (c)2040 is at least 90% lower than the baseline.” (Climate Change Act, p. 2) 

To achieve this, the strategy emphasizes “the excellent opportunities to remove CO₂ from the 
atmosphere through afforestation and carbon capture and storage in Scotland” (Land Use Strategy for 
Scotland, p. 3). More particularly, the increase of forest area and the restoration of peatland will function 
as a carbon sink of the emissions still produced and enable the reach for a net-zero emission for 
Scotland.  

“We will increase new woodland creation from the current target level of 12,000 
hectares annually in 2020/21 up to 18,000 hectares in 2024/25” and “We will introduce 
a stepped increase in the annual woodland creation rates from 2020-2021 to enhance the 

 
1 ” Miljökvalitetsmålet Levande skogar innebär att skogens och skogsmarkens värde för biologisk produktion ska 
skyddas samtidigt som den biologiska mångfalden bevaras samt kulturmiljövärden och sociala värden värnas.” 
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contribution that trees make to reducing emissions through sequestering carbon.” 
(Climate Change Plan 2018 – 2032, p. 14 and 233) 

They justify this strategy for reaching their goal to reach net-zero by 2045 with the statement: “For 
each new hectare of forest and woodland created, it is estimated that, on average, seven tonnes of CO2 
will be removed from the atmosphere each year” (Scotland’s Forestry Strategy, p. 21).  

Climate Ready Scotland present the overarching vision for Scotland’s future. Also presented, are seven 
outcomes which outline how Scotland will look and act once the vision is fulfilled (see table 8). 

Table 8. Outline of the outcomes from Climate Ready Scotland (2019 – 2024)  

Outcome 1 Our communities are inclusive, empowered, resilient and safe in response to the 
changing climate 

Outcome 2 The people in Scotland who are most vulnerable to climate change are able to adapt 
and climate justice is embedded in climate change adaptation policy 

Outcome 3 Our inclusive and sustainable economy is flexible, adaptable, and responsive to the 
changing climate. 

Outcome 4 Our society’s supporting systems are resilient to climate change 

Outcome 5 Our natural environment is valued, enjoyed, protected, and enhanced and has in-
creased resilience to climate change 

Outcome 6 Our coastal and marine environment is valued, enjoyed, protected, and enhanced and 
has increased resilience to climate change 

Outcome 7 Our international networks are adaptable to climate change 

Out of these outcomes, 3 and 5 are most relevant to this thesis. Outcome 3 means to “safeguard the 
ability of Scotland’s forests and woodlands to provide a wide range of benefits (including economic) to 
current and future generations" (Climate Ready Scotland p.103). Outcome 5 is related to the synergetic 
benefits of Scotland’s natural environment. They mention the mental health and well-being benefits of 
being in nature (and forests) as well as Scotland's peatlands, mountain landscapes, coastal cliffs, and 
seas’ ability to “support a fantastic range of species” (Climate Ready Scotland, p.150).  

As mentioned above, Scotland’s two main goals for nature restoration lies in woodland/forest creations 
and peatland restoration. The forest strategy objectives presented for 2019-2029 are shown below. 
These are in turn justified by six priorities where the objectives are broken down into actions. 

“» Increase the contribution of forests and woodlands to Scotland’s sustainable and 
inclusive economic growth. 

» Improve the resilience of Scotland’s forests and woodlands and increase their 
contribution to a healthy and high quality environment. 

» Increase the use of Scotland’s forest and woodland resources to enable more people to 
improve their health, well-being and life chances (Scotland's Forestry Strategy, p. 2) 

Seen through these goals are a balanced value between economic growth, quality of the environment 
and health of local communities. Similar to this, are the Corporate Plan strategic objectives which 
purpose is: “the sustainable management and expansion of forests and woodlands to deliver more for 
Scotland” (Corporate Plan, p. 3). The objectives that achieve this are: 

“Strategic Objective 1 Ensure that sustainable forest management is an integral part of 
public policy, particularly through leading and co-ordinating the delivery of Scotland’s 
Forestry Strategy. 
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Strategic Objective 2 Develop our people and culture to improve performance and 
resilience, building a dynamic, flexible and modern workforce which serves the forestry 
sector and wider Scotland well. 

Strategic Objective 3 Become a more innovative, efficient and accessible organisation by 
delivering process improvements, and harnessing digital and technological solutions” 
(Corporate Plan, p. 3) 

Notably different between the objectives presented in the two different policy documents are the 
Corporate Plan’s focus on the internal organisation, whilst the Forest Strategy gives the overall goals 
for national forestry. An increased forestry is also aimed to increase the workforce. Since in 2019, 25, 
000 workers were employed by the forestry sector (The Scottish Government, 2019a). This is aimed to 
increase as the “contribution of forests and woodlands to Scotland’s sustainable and inclusive economic 
growth” (Scotland's Forestry Strategy, p.2).  

One of the priority actions identified for Scotland’s forests was: “Increasing the adaptability and 
resilience of forests and woodlands” (Climate Ready Scotland, p. 164). The justification for this was 
that “this priority will help deliver the forestry targets set out in The Climate Change Plan to increase 
woodland cover to 21% of the total area of Scotland by 2032” (Climate Ready Scotland, p. 162). In 
doing so, forests will help increase Scotland’s carbon sink and reduce greenhouse gas emissions. 

 “This priority recognises the importance of safeguarding the ability of Scotland’s forests 
and woodlands to provide a wide range of benefits to current and future generations. Given 
the degree of uncertainty about future environmental, ecological, economic and social 
conditions, relative to the lifespan of Scotland’s trees, the Government’s approach will be to 
support and enable improvements to the adaptability and resilience of Scotland’s forests and 
woodlands” (Climate Ready Scotland, p. 164). 

Throughout the Scottish FES related public policy documents; community engagement is addressed as 
a key pillar for sustainable implementation of resilience strategies. However, the context which forests 
are mentioned, and therefore the purposes of forests, varies between documents.  

The people mentioned in Scottish FES-related policy are rural communities, crofters, farmers, urban 
communities, and cities in the context of forests and trees’ ability to greatly improve people’s mental 
and physical health. The added benefits of new forests are said to improve personal health and wellbeing 
(Protecting Scotland, Renewing Scotland, p. 52).  

“The sustainable management of Scotland’s woodlands and forests makes an important 
contribution to Scotland’s economy; it delivers health and well-being benefits for people 
and a range of other critical ecosystem services including climate change mitigation and 
adaptation” (Land Use Strategy for Scotland, p. 20).  

In addition to the carbon capturing and economic benefits of forests, creating more woodland is justified 
by having synergetic results with other FES. Sustainably managed forests create areas of “enhanced 
biodiversity, improved air and water quality, and landscapes and ecosystems that are more resilient to 
climate change” by using nature-based solutions (Climate Change Plan, p.19). However, these benefits 
are dependent on the suitability and sustainable management of the forests planted.  

As stated above, afforestation is one of the key strategies to reach net-zero by 2045. However, “forestry 
[…] is one of the five direct drivers of biodiversity loss” (Climate Change Plan, p. 6). Therefore, the 
goals presented in Scottish Biodiversity Strategy Post-2020 oppose the goal to quickly afforest large 
areas. They aim to combat this by highlighting the need to improve ecological connectivity across 
Scotland  as well as increasing the amount of protected land to at least 30%. A monoculture of exotic 
conifers, as have been prioritised before, will have a fast turnover rate which increases carbon capture 
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and economic profit, but has none of the remaining benefits. This is recognised in Scotland’s Forestry 
Strategy where a priority is:  

“Ensuring forests and woodlands are sustainably managed” by “maintaining and 
promoting the UKFS [UK Forestry Standard] as the benchmark of good forestry practice, 
and assessment of the quality of forest and woodland expansion proposals and forest 
management plans. Further developing our shared understanding of the application of 
sustainable forest management principles in a Scottish context. (Scotland’s Forestry 
Strategy, p. 38)  

The mention that they will create a range of types and scales of new forests using native and other tree 
species for a range of purposes, seeking to maximise synergies and reduce conflicts. These purposes 
are summarised as: 

“reduce Scotland’s GHG emissions; drive sustainable, inclusive economic growth in the 
forestry and other land-use sectors; help sustain wood fibre availability; enhance 
Scotland’s biodiversity; and increase the positive contribution that urban forests and 
woodlands make in Scotland’s towns and cities” (Scotland’s Forestry Strategy, p. 39).  

Forests as biodiversity hotspots are perhaps the most mentioned forest context (as mentioned in Climate 
Change Plan, Protecting Scotland, Renewing Scotland, and Scottish Biodiversity Strategy Post-2020). 
The synergetic benefits of forest biodiversity are valued above many other ecosystem services in terms 
of number of times mentioned within the policy. However, what the protected land limits is unclear and 
will play a significant role in actually achieving the biodiversity goals. In addition to this uncertainty, 
the results of the commitments have not yet shown results as the Scottish Biodiversity Strategy Post 
2020 states that “although some of our indicators demonstrate we have made some significant 
improvements, overall the evidence of decline in biodiversity, both locally and globally, continues to 
mount” (Scottish Biodiversity Strategy Post-2020, p. 6).  

 

6.3. Policy Integration in Swedish and Scottish policy 

PI is the assurance that all factors surrounding the policy are recognised as contributing to the policy 
making and where the goals and results of the policy are synergetic as opposed to conflicting (Underdal, 
1980). EPI goes beyond this to see if the environmental goals are prioritised within policy. Within this 
thesis, the qualities that determine if policy can be termed as integrated are based on comprehensiveness, 
aggregation (Underdal, 1980) (including what Frames are presented (Beland Lindahl, 2008)) and weak 
vs strong EPI (Kleinschmit et al., 2017; Lafferty & Hovden, 2003).  

Within forests, the added criteria of longevity will further increase the strains of climate change 
(Andersson et al., 2017). Therefore, it is of growing importance that FES-related public policy is 
integrated and shows an amount of adaptability to the future and current changing weather patterns. 
Sweden and Scotland forest policy acknowledge the need for preparedness and mitigation for climate 
change, however their strategy and focus differ. Below is the analysis in relation to the theoretical 
framework presented and summarised. The chapter concludes with a discussion on the differences 
between Sweden and Scotland in relation to their history and ownership structure and its wider context.  

Sweden’s forest objectives in relation to climate are focused on the ability of forests to contribute to the 
goal to reach net-zero emissions by 2045 in order to adhere to the Paris Agreement as well as minimise 
human impact on ecosystem’s ability to provide services. The climate-related goals show a high level 
of comprehensiveness as they tend to refer back to this goal for “net-zero emissions by 2045” goal as 
well as the generation goal as seen in Bill 2013/14:141 and Bill 2016/17:146. They are closely related 
to energy policy which fights to balance between staying competitive within international energy 
markets and minimizing GHG emissions. Minimizing GHG emissions is, in turn, closely related to the 
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bioeconomy which aims to use forestry to supplement a decrease in fossil fuel use. The alignment of 
the justifications and strategy further supports its high level of comprehensiveness. However, these 
constitute a weak EPI as the objective of net-zero emissions is not to compromise the economic interests 
and international competitiveness of Swedish companies. However, it can be argued that the 
environmental goals are considered more important than other goals at a national level. 

Furthermore, the FES-related policy objectives presented in relation to Swedish forestry focus on the 
‘balanced’ goal of production and the environment. This is justified by the forestry’s importance in 
Sweden’s economy. These objectives show an intermediate level of comprehensiveness since there are 
no arguments for how to balance the demand for forestry products, such as fuelling the bioeconomy, 
with other forest objectives, such as biodiversity and carbon sequestration. Again, the prioritisation of 
the economy above all other forest services constitutes a weak EPI. The notion that the environmental 
goals should not go beyond what is necessary, so production is not limited points towards an unbalance 
between the environmental and production goal – in the favour of production. The increased demand 
for biomass will necessitate redefining the balance between the forest production and environmental 
goals1 to find a space for biodiversity work within the forest.  

Sweden’s biodiversity objectives within forests are to ensure the quality of the environment through the 
goal of Living Forests. This is to ensure the FES sustained function and resilience against climate 
change. The comprehensiveness of the objectives shows an intermediate level since there is no clear 
outline of what some FES should be prioritised over other services. The notion of all FES being utilized 
at the same time is most likely impossible without imbedding on some FES (this is further elaborated 
below). Despite the mention of biodiversity within forests, it is always added as a reassurance to justify 
using the forest for biofuel – this gives the notion that bioeconomy is more important whilst biodiversity 
is a hurdle that must be crossed to be allowed to use forests productively. As seen in the quote: 

 “there are different ways to achieve the environmental goal, where strict, long-term put 
asides often results in a relatively high cost in terms of production. An important starting 
point […] is therefore that the protection is not made more extensive (and therefore more 
expensive) than is necessary to fulfil the purpose of the protection” (RR 2018/09:25, p. 30). 

This constitutes a weak EPI since the environmental goal is not to be at the expense of the Swedish 
economy and goal to achieve a productive bioeconomy.  

Throughout the Swedish policy documents several activities, services, and their value within forests are 
mentioned. Important to note, however, is the order of which these are described. The value for forest 
materials for their economic purpose is mentioned before the values – which is a common theme 
throughout the FES related public policy documents. The two purposes for forestry, production, and 
environment, are supposed to be of equal value, however the environment is often mentioned 
secondarily to production. Similar to this is the view of production versus reindeer herding. SOU 
2020:73 mentions the importance of forests “for production, but also as a source of bait for reindeer”2 
(p. 31). Again, production is mentioned before the value for reindeer herding and therefore the cultural 
activities of indigenous communities of Sweden. However, there is still value to the secondarily 
mentioned stakeholder/activity, as it is mentioned and therefore holds a purpose and place within the 
policy documents. The prioritisation of production above other stakeholder’s necessities/demands 
constitutes an unequal policy aggregation. 

Similarly, Scotland’s forest objectives in relation to climate are focused on creating a resilient Scotland 
by reaching net-zero emissions by 2045. This is justified by the need to mitigate climate change to 

 
1 ” En målkonflikt mellan målen för biologisk mångfald och begränsad klimatpåverkan kan uppstå genom ökat 
uttag av biomassa från skogen för exempelvis användning för energiutvinning. En ökad efterfrågan på råvara från 
skogen kan förstärka behovet av att väga olika samhällsintressen (t.ex. produktions- och miljöintressen) mot 
varandra på ett balanserat sätt.”  
2 “För produktion, men även som källa för bete för ren.” 
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minimise the risk of extreme weather and damage to ecosystems. The alignment of the policy 
documents strategy to increase forest cover to reach the objectives shows a high level of 
comprehensives. Additionally, the focus on climate mitigation throughout the objectives corresponds 
to a strong EPI. 

The FES-related policy objectives drawn in relation to Scottish forestry stem from the same overarching 
goal to increase forest area over all of Scotland. This is justified as necessary to enable enough carbon 
sequestration to reach net-zero by 2045. This strategy is aligned throughout the policy documents which 
points towards a high level of comprehensiveness within the policy framework of the forestry sector. 
However, the local benefits of creating forests are focused on the economic value of timber since the 
main strategy to reduce national carbon emissions is by switching to biofuels. The environment is 
mentioned but, similarly to Sweden’s policy, the economic benefit and the bioeconomy forests will 
create are equal to the environmental objectives, which constitutes a weak EPI between climate and 
forests. 

Lastly, forest policy’s objectives in relation to biodiversity in Scotland points towards objectives to 
increase overall forest biodiversity. This will improve Scotland’s ability to show resilience towards 
climate change. Even if improved resilience is aligned with their overall goal (“We live in a Scotland 
where our built and natural places, supporting infrastructure, economy and societies are climate ready, 
adaptable and resilient to climate change” (Climate Ready Scotland, p. 25)) the balance of what will 
be protected native forests for biodiversity and what will be planted as exotic species to act as carbon 
sink and fuel the bioeconomy is vague and weakens the level of comprehensiveness of this policy, 
showing an intermediate level. Despite this, the focus on biodiversity for the benefit of the climate and 
ecosystem services prioritise the environment above economic gain and other goals, indicating a strong 
EPI. 

Throughout the Scottish FES related public policy documents; community engagement is addressed as 
a key pillar for sustainable implementation of resilience strategies. Ensuring fairness of wealth in terms 
of resources and opportunities is highlighted in the Land Use Strategy for Scotland. Additionally, forests 
are described as essential for human physical and mental well-being, and strategies to improve this 
ability are outlined. However, the context in which forests are mentioned, and therefore the purposes of 
forests, varies between documents. Different stakeholders are often mentioned in the context of 
financing afforestation – creating a skewed picture of the activities within forests which constitutes an 
unequal aggregation of stakeholder interest.  

A summary of their policy goals within the theoretical framework in comparison to each other is 
presented in table 9. The criteria presented will reflect on how well their policies are integrated, and 
therefore, how sustainable, and successful they will be in the long term.  
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As seen in the summary, there are several similarities as well as defining differences between the main 
objectives of Scottish vs. Swedish FES-related public policy. Below are the main points compared along 
with notions of how this may be impacted by their historical and ownership structure. 

Both Sweden and Scotland have a climate goal to reach net-zero emissions by 2045. The justification 
for this is the importance of mitigating climate change to ensure functioning ecosystem services. 
Additionally, their other main environmental goal is similar: where Sweden sets the generation goal to 
fix the environmental problems for the coming generation, Scotland aims for their environment’s 
resilience. Both these goals have similar strategies, and this is evident through their biodiversity goals. 
Here, a historical and current decline in biodiversity is seen in FES and goals are set to reverse that 
trend, with native woodlands and nature reserves as large players in this strategy. They both show a 
strong EPI, with a prioritisation of the climate goals above other goals. However, this prioritisation of 
the environment is not seen through the forestry context, where the bioeconomy is more important in 
both Sweden and Scotland where they show weak EPI. Lastly, Scotland’s strong focus on biodiversity 
within forests contrasts to Sweden’s downplay of the environment against their goal of production, 
which shows in Scotland’s strong vs. Sweden’s weak EPI.  

Some of the policies are governed by vaguely outlined goals. Sweden is guided by the Generation goal 
which states: “For the next generation, pass over a society where the large environmental problems in 
Sweden are resolved, without causing increased environmental- and health problems outside the 

Table 9. Summary of the results based on the theoretical framework of PI, EPI and Frames and the questions answered in the template.  

Country
Policy Area Climate Forest Biodiversity Climate Forest Biodiversity

Prioritised 
objectives

Generation goal, net-
zero emissions by 

2045

 Balance between 
production and the 

environment

Quality of the 
environment goal: 

Living forests

Resiliant Scotland, 
net-zero emissions 

by 2045

Large increase in 
forest area

Increase forest 
biodiversity

Main justification

Paris agreement, 
humans rely on ES 
therefore we must 
minimise humans 

negative impact on 
them

Dependency on the 
products from 

forestry. Sweden's 
strong forestry 

economy

Rich forest 
biodiversity ensures 

FES function, and 
forest resilience 
towards climate 
change and other 

environmental 
stresses 

Need for climate 
change mitigation. 
Focus on peatlands 

and forests for 
carbon capture

Fuel the 
bioeconomy, carbon 

sequestration

Improve resilience 
in forests

Comprehensiveness 
between 

justification (low, 
intermediate, high)

High - strong 
interdependencies 

between targets

Intermediate - no 
arguments for how 

to balance the 
demand for forestry 
products (biofules) 

with other forest 
objectives

Intermediate- no 
clear outline where 
one FES should be 

prioritised over 
other

High - strong focus 
on increasing forest 

area for carbon 
capture

High - creation of 
forests mentioned 

throughout 
documents

Intermediate - does 
not explain how 

forestry for carbon 
capture and forests 

for biodiversity will 
be balanced

Environmental 
Policy Integration 

(weak/strong)

Strong - large focus 
on climate 
mitigation

Weak - the 
environment can't 

impede on the 
economic incentives

Weak - forests for 
biofuel prioritised 
whilst biodiversity 

is a secondary 
assurance

Strong - focus on 
carbon capture and 
climate mitigation 

throughout 

Weak - 
prioritisation of the 

economic benefits of 
forests

Strong - focus on 
biodiversity above 

economic gain

Aggregation of 
stakeholder 

interests 
(equal/unequal)

Sweden Scotland

Unequal - forestry is prioritised above other activities
Unequal - different stakeholders are mentioned as possible 

finaciers for forest plantation despite the emphasise of 
community engagement
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Swedish boarders” (Bill 2013/14:141, p. 27).1 However, there is no explanation to when one generation 
has passed. This vague objective blurs the methods and deadlines for the strategy. Furthermore, the 
actions taken to achieve the quality of the environment goals should rely “on scientific grounds, and 
with relevant technical, social, economic and environmental considerations”2 (Bill 2016/17:146, p. 5). 
What constitutes scientific grounds is not further explained. This is opposed to the clearer phrasing of 
goals such as: “the goal shall be that Sweden, at the latest in year 2045, will not have any net-emissions 
(achieve net-zero emissions) of greenhouse gases to the atmosphere, to thereafter achieve negative 
emissions” 3 (Bill 2016/17:146, s.1), also seen in Scotland’s Climate Change Plan.  

Both countries strategize using biofuels as a way to decrease their fossil fuel emissions to realise the 
goal of net-zero emissions by 2045. Forests are seen as a natural resource for biofuel and building 
material and are said to be vital for Sweden and Scotland’s future bio-economies. However, an 
interesting difference in the strategy for achieving carbon neutrality is Scotland’s dependency on 
peatland restoration and woodland creation to function as a carbon sink to account for the continued 
emission from other societal areas. A lot of focus is put on trees’ ability to store carbon within their 
biomass. Whether that is through exotic conifer species or native woodlands is not specified. In contrast 
to this, Sweden has also mentioned the carbon sequestration benefit of forests, however, they have not 
stressed this as a vital part of Sweden’s net-zero emissions strategy.  

A focus on forestry as mitigation for climate change is problematic for two main reasons. Firstly, forests 
with the purpose of sequestering carbon, encourages large-scale single species (most often non-native) 
plantations - at the cost of biodiversity (IUCN, 2020). Secondly, forests may be planted at the expense 
of "vital naturally occurring ecosystems, such as grasslands and peatlands", (Seddon et al., 2020) as 
seen throughout Forsinard nature reserve where large plantations have caused extensive deteriorations 
on carbon sequestrating peatland and have resulted in increased carbon emissions from the peatland 
despite tree carbon sequestration (SNH, 2015). However, despite this, forests are often used as climate 
mitigation methods – as seen through the number afforestation projects around the world (Griscom et 
al., 2017). Additionally, there is an uncertainty of forest ability to sequester carbon as climatic changes 
may increase forest fires and pests to such a degree that prevents forests from capturing carbon 
efficiently. Along the same lines, uncertainty was expressed in Bill 2016/17:146 where they stated that 
“…climate change can cause more fires, storms and serious insect infestations which in turn can result 
in a forest becoming a source of carbon dioxide emissions instead of a sink”4 (Bill 2016/17:146, p. 32). 
More on this in chapter 7.  

In both countries, the objectives of forestry never allow for the environment to impede on the forestry’s 
economic incentives. Therefore, it can be assumed that the bioeconomy and forestry are always 
prioritised over biodiversity and conservation. They both justify this through the importance of a 
proficient bioeconomy and forestry sector. In Sweden, the policy objectives of production and 
environment are of equal importance. However, seen in the strategy documents, there is a clear 
prioritisation of production over conservation objectives. In Scotland, the goal of increasing their 
bioeconomy is valued against the goals of carbon sequestration and biodiversity. Additionally, research 
shows that most decisions are driven by economic incentives (Andersson et al., 2017; The Economist, 
2015). Sweden’s strong focus on economic gain results maximising production rather than resilience 
and implementing environmental measures only when certification demands it. This economic 
importance of forests in Sweden and Scotland may hinder adaptive changes to its policy and therefore, 
management, and a business-as-usual plan may persist. As was seen in a study made by Andersson & 

 
1 ”till nästa generation lämna över ett samhälle där de stora miljöproblemen i Sverige är lösta, utan att orsaka 
ökade miljö- och hälsoproblem utanför Sveriges gränser” 
2 “Regeringen ska bedriva ett klimatpolitiskt arbete som vilar på vetenskaplig grund och baseras på relevanta 
tekniska, sociala, ekonomiska och miljömässiga överväganden.” 
3 ”Målet ska vara att Sverige senast år 2045 inte ska ha några nettoutsläpp (nå nettonollutsläpp) av växthusgaser 
till atmosfären, för att därefter uppnå negativa utsläpp.” 
4 “upptag av koldioxid i skog och inom markanvändningssektorn innebär en osäker strategi eftersom 
klimatförändringarna kan ge fler bränder, stormar och allvarliga insektsangrepp, vilket i sin tur kan resultera i att 
skogen blir en källa till utsläpp av koldioxid i stället för en sänka." 
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Keskitalo on the governing mentality in the Swedish forestry sector (2018) which suggested that forest 
owners are driven by economic incentives, and the climate change mitigation/adaptation that they 
perform is in the interest of adhering to certification standards. The results of this thesis support this 
claim. This points towards the need of having environmentally integrating policy or increase the spaces 
for voluntary regulations (such as using certification) as a tool to create sustainable forestry (Andersson 
et al., 2017; Bastrup-Birk et al., 2016; Schlyter et al., 2009). 

Furthermore, the aggregation of stakeholder interests, with the perspective of Frames, shows an unequal 
representation for both Sweden and Scotland. In Sweden, forestry activities are mentioned prior to other 
activities – hinting towards production’s prioritisation of environmental and other goals. The innate 
value of forests for people is recognised through their possibility to improve mental health (strongly 
emphasised in Scottish policy), or recreational activity. However, these are secondary in both Swedish 
and Scottish policy to the value of forests for political/economic purposes. Biofuel and timber, and 
forests as production of these, can therefore be seen as valued above other human activities/interests, as 
these are important for the national economy.  

The different goals of the policies are not always synergetic and are sometimes conflicting, as is 
admitted in the policy documents themselves. Both Sweden and Scotland present several ambitions that 
include forests and their management. However, this scattered purpose of forests may constitute 
management ‘spreading itself too thin’. Throughout the Swedish Forest Policy, they mention several 
conflicts, trade-offs, and synergies. However, these are not elaborated in terms of how they can be used 
and/or managed. This gives the impression that all FES can be utilized at the same time, which is most 
likely impossible without impeding on some FES. This was elaborated on in Bill 2013/14:141 which 
mentioned that an increased uptake of biomass from the forest, to fuel the bioeconomy, will limit the 
progress of increasing biodiversity and limiting climate change. The increased demand for biomass will 
necessitate redefining the balance between the forest production and environment goals.  

Similarly to Sweden, Scotland is relying on the forest to bring about a lot of benefits as seen in the 
following quote: “reduce Scotland’s GHG emissions; drive sustainable, inclusive economic growth in 
the forestry and other land-use sectors; help sustain wood fibre availability; enhance Scotland’s 
biodiversity; and increase the positive contribution that urban forests and woodlands make in 
Scotland’s towns and cities” (Scotland’s Forestry Strategy, p. 39). The use of one ecosystem service 
could however limit the benefit from another. This ‘everything approach’ could be due to a lack of 
clarity within the strategy, which focuses on the symptoms rather than the underlying cause. A study 
made by Andersson et al. (2017) argues that “different policy tools are working against each other” (p. 
12) in the cases of Sweden and Scotland. The results in this thesis agree with this statement.  

The management of forests may be due to a long history of ownership structures and regulations guiding 
them. Since the majority of Scottish forest is owned by landed estates, going back many generations, 
there are relatively few decision makers on large areas of land. This makes Scotland have one of the 
most inequitable forest-land distributions (Andersson et al., 2017; S. Mather, 1987; The Economist, 
2015). This is compared to Sweden, who has one of the largest average size of private forest holdings 
(Andersson et al., 2017). These holdings are also governed under the principle of “freedom with 
responsibility”1 (Arnold, 2017) which is in contrast to Scotland’s more top-down management approach 
(Lawrence, 2017). The inequitable forest land distribution may have an impact on the significance of 
the community which is highlighted throughout Scottish policy. Due to the majority estate owners living 
far away from their estates (Andersson et al, 2017), it has created an increase in resentment towards 
land-use changes as communities often have very little say in management (as exemplified by wind-
farm production in Scottish Highlands’ and the local citizens against it) (Wyllie, 2020). Therefore, 
Scottish policy may refrain from increasing this resentment, focusing instead on the voices of 
community engagement and the need for equal share of responsibility. For example, the Land Use 
Strategy for Scotland states that Scotland must “Ensur[e] that there is fairness in how our nation’s 
wealth, resources and opportunities are distributed; Making sure that we encourage and facilitate 

 
1 ”Frihet under ansvar”. 
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participation by everyone in the debates and decisions that matter to them most, regardless of their 
circumstances or backgrounds” (p.6). How to manage this is not further elaborated. In contrast, most 
private forest owners in Sweden live close to their owned land. Therefore, landowners and community 
voices may be the same people/families. 

Arguably, the cause for a lack of environmental consideration can be bottled down to a lack of 
knowledge of good forest practice. As is seen within both country’s policy documents that strategize 
gathering more information prior to deciding management plans. The general low awareness of forest 
adaptations to climate change (Blennow, 2012) and the inequality of knowledge between different sizes 
of forest owners (Keskitalo & Liljenfeldt, 2014) points towards a potential structural hinder to 
adaptation in policy (Andersson, 2107). This sparked an increase in forest management education 
explaining how to measure environmental consideration and to ensure that forestry’s environmental 
consideration clearly contributes to reach the quality of the environment goal, Living Forests. However, 
arguments by Lawrence (2017) state that the time for focusing on education has gone, and now, with 
the urgency of the climate crisis and the uncertainty of the Anthropocene, we must focus on more 
flexible and interactive approach, “drawing on a wider range of knowledge” (p. 50).  

Similarly, Scotland is also aiming to increase their knowledge on forests: “Improving our understanding 
of appropriate forest establishment and maintenance techniques in Scottish conditions” (Scotland's 
Forestry Strategy, p. 31) and “improving the understanding of the threats to Scotland’s forests and 
woodlands and potential mitigating actions, through education, research, surveillance and the 
development of new technologies…” (Climate Ready Scotland, p. 103), which only refers to adaptation 
in the broadest terms (Andersson et al., 2017). However, Lawrence (2017), mentions that “State [UK] 
forestry is not good at learning. Resource cuts and reorganisation further undermine knowledge 
transfer… information is lost from old trials, and new staff cannot easily follow on long term work.” (p. 
53).  

The main message from both Swedish and Scottish public FES-related policy is that humans are 
dependent on FES, therefore the protection of forest land and species cannot be under-prioritised. 
However, Swedish forest policy is a “result of the current and historical importance of the forest 
resource and forestry related industries for the national economy” (Wallin, 2017, p. 52) which may 
explain the strong incentives for production over conservation. Scotland’s relatively young forest sector, 
consisting of exotic conifer species with commercial management objectives (Forestry Commission, 
2020; Mason & Perks, 2011), does not coincide with the current policy goals of resilience and increasing 
biodiversity in FES-related public policy. Due to this, and the arguments made beforehand, the 
conclusion that the goals and justification of Swedish and Scottish policy are only partly integrated 
throughout the policy documents is made. Despite Scotland’s strong emphasis on carbon capture and 
conserving biodiversity and Sweden’s goals of creating Living forests, the vague outlining of their 
implementing strategies limits their level of integration. This, together with the historical favouring of 
production and, therefore the bioeconomy, reflects a low hierarchical value of the environment.  
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7. Reference of DRR and NBS 
This chapter will look more closely into the integration and use of NBS and DRR methods in creating 
adaptive forest policies. Firstly, the results based on the template questions (see appendix 1) will be 
presented. Then a discussion which focuses on the research questions will be shown. The chapter 
concludes with a comparison of Sweden and Scotland’s approach to adaptive policy and integration of 
NBS and DRR methods in public forest policy. The research questions answered here are:  

2. How are the concepts and methods used for disaster risk reduction and/or nature-based 
solutions addressed in Swedish and Scottish public forest ecosystem services-related policy? 

Throughout the analysis, the mitigation method, collaborative stakeholders, the scale (both temporal, 
areal, and economic) and the NBS approach category will be highlighted as these links the methods 
used in DRR and NBS to the methods used in the public forest policy. 

 

7.1. Sweden 

The solution to climate-related problems in Sweden’s forest systems is highly concerned with 
biodiversity and its ability to show resilience against climate stresses and disaster risk. Forest 
biodiversity is closely linked to the natural ecosystem services forests can provide – linking biodiversity 
to nature-based solutions. The aims and actions towards increasing and protecting biodiversity is 
expanded upon below.  

Sweden defines an accident as: “a sudden occurrence which has caused or is likely to cause injury” 
(RP 2017/18:163, p. 11). The notion of risk therefore includes “fires, explosions, landslides, floods, 
storms and the release of harmful substances. What is relevant to climate effects is then fires, landslides, 
flooding, and storms”1 (RP 2017/18:163, p. 11). Mitigating disasters is reliant on ecosystems 
maintaining their functions and resilience against accidents and are all possible within forest 
environments. Bill 2016/17:146 stresses the necessity of creating resilience: 

“… the resilience of ecosystems and their ability to provide ecosystem services needs to 
be maintained. Therefore, work also needs to focus on preserving and creating functions 
in the environment that counteract climate change and its harmful effects. This includes 
the natural functions of ecosystems."2 (Bill 2016/17:146, p.47).  

However, there was not direct mention in this bill of how forests can play a role in this work. The NBS 
approach category for this necessity is protection and restorative. The implementation of climate laws 
(Bill 2016/17:146) which will ensure this approach classes as long-term and large scale. Several 
municipalities were engaged in the forming of this method. However, it is not elaborated on within what 
levels of society these represent.  

The mention of forest and its ability to function as a carbon sink is argued in Bill 2016/17:146. The 
amount of carbon that a forest can capture “poses as an uncertain strategy for the increased carbon 
dioxide and carbon dioxide equivalents in the atmosphere since climate change can cause more fires, 
storms and serious insect infestations which in turn can result in a forest becoming a source of carbon 

 
1 ”en plötsligt inträffad händelse som har medfört eller kan befaras medföra skada. Det kan handla om bränder, 
explosioner, skred, ras, översvämningar, oväder och utflöden av skadliga ämnen. Det som är relevant för 
klimateffekter är då bränder, skred, ras, översvämning och oväder som till exempel storm.” 
2 ”…ekosystemens resiliens och deras förmåga att tillhandahålla ekosystemtjänster upprätthålls. Därför behöver 
arbetet också inriktas mot att bevara och skapa funktioner i miljön som motverkar klimatförändring och dess 
skadliga effekter. Här ingår naturliga funktioner hos ekosystemen” 
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dioxide emissions instead of a sink”1 (Bill 2016/17:146, p. 32). Therefore, a focus on the municipalities 
ability to take such risks into account when placing new buildings is stressed in the national strategy for 
climate adaptation (RP 2017/18:163, p. 11). Within the same strategy report, it is mentioned that an 
internal increase in knowledge on risks and land use and climate change consequences is needed.  

Through the protection and sustainable management of the forest several FES are preserved. These are 
highlighted in Bill 2013/14:141 where they list FES benefits: 

“Protection and environmental considerations in forestry ensure the different functions of 
forests such as wood raw materials and bio-energy, food, climate regulation, pollination, 
flood protection and soil stability, as well as nature experiences with all that it entails for 
the quality of life of individuals and for tourism”2 (Bill 2013/14:141, p. 21). 

Still missing, however, is a practical guide to what sustainable forestry management is (SOU 2020:73, 
p. 394).3  

The loss of biodiversity reduces the buffer factor of ecosystems to perform ecosystem services under 
pressure. The risk of a reduced buffer is highlighted throughout the strategy of Swedish forestry within 
SOU 2020:73, RR 2018/09:25 as well as Bill 2013/14:141 where it is tied to the FES:  

“Both the public and private sectors are directly or indirectly dependent on the services 
provided by ecosystems. […]  A well-functioning ecosystem with preserved functions 
means greater security in the production of essential ecosystem services. An ecosystem in 
which many species have disappeared is more sensitive to, for example, parasite 
infestations and is significantly less opposed to the effects of climate change. Biodiversity 
considerations strengthen the resilience of ecosystems (i.e., their ability to cope with 
change and be further developed so that they can remain productive and deliver 
ecosystem services).”4 (Bill 2013/14:141, p. 16, 17). 

Methods to achieve this is, for example through more diversified forestry which will protect 
ecosystem’s ability to manage stress and chocks and through this also protect ecological as well as 
social resilience. The acknowledgement of the FES benefits and the importance of protecting them 
implies  integrating  a broader natural perspective. 

The responsibility to protect biodiversity is divided between the state, the municipality, and the 
landowner. This points towards a high level of collaboration if conducted appropriately. However, this 
is not further elaborated on. The state and municipality have different ways to create long-term forms 
of protection, conserve and sustainably use biodiversity and other natural values, as were described in 
chapter 5. 

 
1 “upptag av koldioxid i skog och inom markanvändningssektorn innebär en osäker strategi eftersom 
klimatförändringarna kan ge fler bränder, stormar och allvarliga insektsangrepp, vilket i sin tur kan resultera i att 
skogen blir en källa till utsläpp av koldioxid i stället för en sänka." 
2 ”Genom skydd och miljöhänsyn i skogsbruket säkras skogens olika funktioner såsom träråvara och bioenergi, 
livsmedel, klimatreglering, pollinering, översvämningsskydd och skogsbruket säkras skogens olika funktioner 
såsom träråvara och bioenergi, livsmedel, klimatreglering, pollinering, översvämningsskydd och markstabilitet 
samt naturupplevelser med allt vad det innebär för enskilda människors livskvalitet och för turismen.” 
3 ” Det finns som nämnts ovan definitioner av vad som avses med hållbart skogsbruk som Sverige ställt sig bakom. 
Det saknas däremot en beskrivning av vad ett hållbart skogsbruk i praktiken innebär” 
4 ”Både den offentliga och privata sektorn är direkt eller indirekt beroende av de tjänster som 
ekosystemen levererar. […] Ett väl fungerande ekosystem med bevarade funktioner innebär en högre 
säkerhet i produktionen av nödvändiga ekosystemtjänster. Ett ekosystem där många arter har försvunnit 
är känsligare för t.ex. parasitangrepp och står väsentligt sämre emot effekterna av klimatförändringar. 
Hänsyn till biologisk mångfald stärker ekosystemens resiliens (dvs. deras förmåga att klara av 
förändringar och vidareutvecklas så att de kan vara fortsatt produktiva och leverera ekosystemtjänster).” 
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Within RR 2018/09:25 the “overarching aim of the strategy is for protection to include areas of 
particular importance for biodiversity and for forests with high natural values to be protected from 
felling”1 (RR 2018/09:25, p.8). Currently, there is a risk of decreasing proportion of broadleaved forests 
in the future if not enough management measures are taken. This risk coincides with the problem of 
‘spruceifying’ the forest where the spruce’s dominance in the forest negatively impacts the grazing 
pressures on pine and broadleaved trees. This puts further harmful pressures on diversifying the forest 
and reduced the biodiversity buffer towards climate change (RR 2018/09:25, p.70)2. However, a 
possible positive outcome of increasing temperatures is that more temperate regions can support a 
higher density of broadleaved forests – which will have a positive impact on biodiversity. This is stated 
in SOU 2020:73 which says there may be an increase in rowan, aspen, oak, and willow. 

Forest land donations account for a large and important contribution to the area of protected land 
necessary to maintain forest biodiversity (Government Decision, 2017:32). However, SOU 2020:73 
mentions that up until now, a large part of the focus has been on area targets and percentages at a 
national level. To reach the quality of the environment goals, a larger focus should be given to the 
biological quality and function of the areas protected – and that this will require more knowledge on 
areas worth protection, more strategic planning, and a prioritisation which areas to focus protection on.  

“Participation provides understanding and commitment, which are key factors in 
increasing motivation and thus increasing the pace to achieve the environmental quality 
goal Living forests”3 (SOU 2020:73, p. 473).  

The importance of forest services  is justified for not only biodiversity protection but also erosion 
control. The importance of avoiding removing these services is stressed as they already occur too often 
to be dismissed.  

“Forests can bind land and thus constitute erosion protection and with it ecosystem service. 
When felling, the forest's function as an erosion protection can disappear. In a report, the 
Swedish Forest Agency has suggested that the impact of forestry on erosion, landslide and 
landslide events with high risks and social costs as a result is already happening too often 
to be considered exceptional cases”4  (SOU 2020:73, p. 400).  

It is also stated that climate change will inevitably make these occurrences more common, highlighting 
the importance of the nature-based solution forests have on land erosion. The strategies mentioned in 
this report are also in line with the wider EU perspectives. These strategies are back-up with a financial 
means from national and EU-budgets.  

 
1 ”En övergripande strävan i strategin är att skyddet ska inkludera områden av särskild betydelse för biologisk 
mångfald och att skogar med höga naturvärden skyddas från avverkning.” 
2 “Skogsstyrelsen bedömer att andelen lövrik skog i både formellt skyddade och frivilligt avsatta områden kommer 
att minska i framtiden om inte tillräckliga skötselåtgärder vidtas. Dessutom lyfter myndigheten problemet med 
"granifiering” som ett generellt problem i framför allt Götaland. Granskogsbruk är sedan länge dominerande, och 
granens dominans och det ökade betet av vilt på tall och lövträd gör det svårare att använda andra trädslag. Detta 
leder till en minskad riskspridning som kan vara problematisk t.ex. vid klimatförändringar.” 
3 “Delaktighet ger förståelse och engagemang, vilka är nyckelfaktorer för att öka motivationen och därmed öka 
takten för att nå miljökvalitets-målet Levande skogar.” 
4 Skog kan binda mark och på så sätt utgöra ett erosionsskydd och med det en ekosystemtjänst. Vid avverkning 
kan skogens funktion som erosionsskydd försvinna. Skogsstyrelsen har i en rapport framfört att skogsbrukets 
inverkan på erosions-, ras- och skredhändelser med stora risker och samhällskostnader som följd redan i dag 
händer för ofta för att betraktas som undantagsfall.” 
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“The EU aims to preserve and restore ecosystems and their services. In the work on this 
objective, emphasis is placed on clarifying the value of ecosystems and on the other hand 
on developing a green infrastructure strategy”1 (SOU 2020:83, p. 417).  

A long-term strategy is necessary to ensure biodiversity does not continue to decline in forests. The 
strategies mentioned above constitutes a protection and restorative approach category with a long-term 
time scale with financing from several sources (mostly through national and EU-subsidy schemes). The 
areal scale is also mentioned to focus on becoming more specific than large. The participation of 
stakeholders is mentioned as a key aspect to implement this – which points towards integrating methods 
of DRR within the strategy. This is highlighted in Bill 2013/14:141 where methods of stakeholder 
participation are proposed: 

"In order to create stakeholder involvement in ecosystem service assessments and to 
integrate ecosystem services into municipal planning, appropriate collaborative processes 
can be used"2 (Bill 2013/14:141, p. 61).  

These collaborative processes are, for example, regional cooperation groups for nature management. 
Communication is facilitated at the landscape level. Bill 2013/14:141 also mentions the started work to 
align the strategies of biodiversity and FES between private and public sectors through vertical 
harmonisation of methods and goals. The traditional and local knowledge from different stakeholders 
is valued and integrated in decision making. This shows a high regard for stakeholder collaboration – a 
key method used to reduce and prevent disaster risk.  

Green infrastructure is a common NBS method to create natural corridors where plants and animals can 
naturally move in. Preferably these corridors would span across several types of habitats and 
temperature ranges. Green infrastructure is seen as necessary for FES to be adaptive in a changing 
climate (SOU 2020:83). This is to ensure that species can move from regions that are becoming 
unsuitable through linked ecosystems. The importance of green infrastructure between forest systems 
has been valued for its importance in aiding the success of the quality of the environment goals in Bill 
2013/14:141 (p. 100). “For species bound to different forest types to be able to persist long-term in a 
landscape depends on ecological connectivity between areas of these different forest types”3 (SOU 
2020:73, p. 113). The justification for this is that a green infrastructure increases the ecosystems’ ability 
to adapt to a changing climate as well as their sustained ability to tore carbon (RR 2018/09:25, p. 100)4. 
The synergy mentioned is that this increases ecosystem’s ability to adapt to a changing climate with an 
intact carbon store.  

There is also mention of strategies need to be adaptive and able to be redirected as the progress of the 
green infrastructure gets under way.  

“The development of green infrastructure work at local and regional level can contribute 
to improved planning bases on ecosystem services, ecosystem resilience and ecosystem 
service assessments”5 (Bill 2013/14:141, p. 101).  

The work towards adaptive strategies is highlighted in the partial goals for biodiversity and ecosystem 
services (Government Decision, M2014/593/Nm) where a three-year project has been implemented by 

 
1 ”EU har som mål att bevara och restaurera ekosystem och deras tjänster. I arbetet med detta mål läggs vikt vid 
att dels tydliggöra ekosystemens värde, dels att en strategi för grön infrastruktur ska utvecklas.”  
2 ”För att skapa delaktighet bland intressenter i ekosystemtjänstbedömningar och för att integrera 
ekosystemtjänster i den kommunala planeringen kan lämpliga samverkansprocesser användas.”  
3 ” För att arter knutna till olika skogstyper ska kunna fortleva långsiktigt i ett landskap behöver det finnas 
ekologisk konnektivitet i landskapet mellan områden av dessa olika skogstyper” 
4 ” En sådan grön infrastruktur ökar ekosystemens möjligheter till anpassning till ett förändrat klimat med 
bibehållen möjlighet till kollagring.” 
5 ”En utveckling av arbete med grön infrastruktur på lokal och regional nivå kan bidra till förbättrade 
planeringsunderlag om ekosystemtjänster, ekosystem resiliens och ekosystem-tjänstbedömningar.”  
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the state. This project creates a toolbox of adaptive forest management methods which can be evaluated 
and assessed against production and environmental perspectives.1 This is in line with the overarching 
goal of production/environmental focused forestry. Here they also highlight the importance of an open 
and including dialogue with stakeholders. This management method constitutes the infrastructure 
nature-based solution approach category through the implementation of adaptive management with the 
input from relevant stakeholders.  

The approach category restoration is used to ensure forests’ ability to naturally regulate water levels – 
and thereby buffering extreme precipitation events. Protection of wetlands by avoiding afforestation 
was also mentioned (Bill 2013/14:141). The NBS approach category management is used when 
harvesting forest areas.  

“Design of protection zones that takes water quality into account and species in and 
around seas, lakes, watercourses, as well as wet soils, such as wetlands and marshes, 
should be based on species sensitivity and needs, as well as soil and water conditions. 
This can be done, for example, by vegetation being used to maintain shadowing and 
nutrient uptake, as well as stabilizing soil”2 (SVL, p.64). 

This method shows the acknowledgement of forestry’s impact on sensitive areas and tries to minimise 
these through careful management and leaving protection zones.  

 

7.2. Scotland 

Due to the fast-changing climate and the unpredictable effects it will have on Scotland’s environment, 
Scotland is aiming to enhance the environmental benefits of woodlands. A large focus is given to 
resilience within forest systems, including their plant and animal species.  

“Given the degree of uncertainty about future environmental, ecological, economic and 
social conditions, relative to the lifespan of our trees, our approach will be to support 
and enable improvements to the adaptability and resilience of Scotland’s forests and 
woodlands” (Scotland's Forestry Strategy, p. 41) 

These quotes echo throughout the forest strategies in Scotland.  

“Increasing the adaptability and resilience of forests and woodlands” (Scotland's 
Forestry Strategy, p. 164) 

“We must consider the resilience of wildlife, habitats and ecosystems to adapt to our 
changing climate” (Climate Ready Scotland, p. 158).  

Scotland’s strategies for decreasing their contribution to climate change as well as making Scotland’s 
nature resilient to change is highly reliant on FES and the creation of new forest and woodland habitats. 
Since “planting forests and restoring peatlands will contribute significantly to reaching Scotland’s 
2045 goals of net 0” (Climate Change Plan, p. 19).  

 
1 Regeringen har gjort en treårig satsning för en utveckling av adaptiv skogsskötsel. utvecklat en modell för 
adaptiv skogsskötsel som innebär att ett urval av skogsskötselmetoder kan prövas och utvärderas mot bakgrund 
av produktions- och miljöaspekter. 
2 “Utformning av skyddszoner med hänsyn till vattenkvalitet samt arter i och kring hav, sjöar, vattendrag, samt 
blöta marker, till exempel våtmarker och myrar bör ske utifrån arters känslighet och behov samt mark- och 
vattenförhållanden. Detta kan till exempel ske genom att vegetation lämnas för att bibehålla beskuggning och 
näringsupptag samt stabilisering av mark.” 
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The goal for Scotland’s forests is to have 21% of Scotland’s land area covered by forests by 2032. This 
requires changing land use from farming to woodland and peatland creation/restoration. A method is to 
increase the scale and scope of agro-forestry, as mentioned in Climate Change Plan. Where they state: 
“Nature and biodiversity will also have benefitted significantly from our transition, with nature-based 
solutions helping to restore and protect our ecosystems” (Climate Change Plan, p. 21). 

However, the management for these forests are not specified and will have a large impact on carbon 
sequestration abilities and other FES. For example, the proportion of non-native to native afforestation 
is not specified further than: “Supporting the creation of a range of types and scales of new forests and 
woodlands using native and other tree species for a range of purposes, including production of timber” 
(Scotland’s Forestry Strategy, p. 31). The strategy to achieve this is supported by large temporal, areal 
and financial contributions. This signifies a strategy which has the support and means to be successfully 
implemented.  

“The 2020-2021 Programme for Government announced an increased woodland creation 
target of 18,000 hectares per year by 2024/25, together with £150 million of funding 
support through forest grants (£100 million), increased state nursery production (£20 
million) and expansion of Scotland’s national forests (£30 million)” (Climate Change 
Plan, p. 175).  

Biodiversity is closely related to ecosystems ability to stay resilient and manage climatic changes and 
this is stated throughout the Scottish FES and climate policy documents. Climate Ready Scotland’s 
method for achieving resilience is through a management approach to NBS: 

 “supporting and enabling design and management of forests and woodlands to increase 
their positive impacts on air, water, soils, biodiversity and landscapes, [and] supporting 
the management of forests and woodlands to provide natural flood management and 
shelter for livestock” (Climate Ready Scotland, p. 158). 

Along with several other policy documents which examine the benefits of woodlands further: 

“Forests and trees can help non-forestry businesses adapt to climate change by, for 
example, providing shelter for livestock, shading for buildings in urban areas, and 
natural flood management” (Climate Ready Scotland, p. 100), and 

“The prioritisation of these “nature-based solutions” and restoration projects will deliver 
multiple benefits, not only in terms of carbon sequestration, but also enhanced 
biodiversity, improved air and water quality, and landscapes and ecosystems that are 
more resilient to climate change" (Climate Change Plan, p. 19)”  

“There are also opportunities to manage Scotland’s forests and woodlands to enhance 
the environmental benefits they provide, including helping to manage water quantities in 
times of flood or water scarcity, protecting and improving water quality, helping to 
reduce soil erosion and improve slope stability” (Scotland's Forestry Strategy, p. 32).  

From this, there is no cause to question Scotland’s reason to focus on woodland and forest creation. 
However, the strategies and actions to achieve this must be appropriately supported by stakeholders and 
not be at the cost of other ecosystems, the risk of which is not further elaborated. In Climate Ready 
Scotland, they present steps to achieve forest resilience and adaptability: 

“- improving the understanding of the threats to Scotland’s forests and woodlands and 
potential mitigating actions, through education, research, surveillance and the 
development of new technologies,  
- managing for, and mitigating against, the threats posed by tree pests and diseases 
through biosecurity measures and contingency planning,  
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- supporting forest design and actions which increase the capacity of forests and 
woodlands to adapt to, and thrive in, a changing climate” (Climate Ready Scotland, p. 
103). 

This will be done through development of several tools and mapping services which will assess 
resilience across the range of functions of forests and woodlands in relation to climate change and policy 
and operational decisions. It will also be vital to maintain and enhance biodiversity through “using the 
recruitment of natural regeneration and improving mitigation of the risks posed by invasive non-native 
species, deer and other herbivores” (Scotland's Forestry Strategy, p. 40). As stated above, increasing 
woodlands biodiversity and health is linked to increased resilience to climate change. These steps 
include several approach categories, such as restorative and managing. The encouragement of 
community collaboration and improvements of community’s natural experience is present throughout 
the policy documents, which signify an inclusive DRR method. 

Climate Ready Scotland also stressed preventative procedures to forest fires. As the wildfire season 
expands due to climate change, land managers are encouraged to conduct fire risk assessments for their 
estates and forests. Managing measures includes fire breaks, access points and availability of water 
sources.  

Climate Change Plan states that the use NBS will deliver multiple benefits “not only in terms of carbon 
sequestration, but also enhanced biodiversity, improved air and water quality, and landscapes and 
ecosystems that are more resilient to climate change" (p. 19). Financing for NBS is explored through 
the creation of carbon markets and payment for ecosystem services.  

“This could include a greater use of carbon markets to support projects such as 
woodland creation and peatland restoration, but might also include a greater emphasis 
on payments for the benefits or services our environment provides to the economy (such 
as flood prevention and urban cooling services) which can be brought forward to finance 
capital investment in nature-based solutions” (Climate Change Plan, p. 66). 

For example, a broadleaved woodland created by the Scottish Borders will generate over 70, 000 
verified carbon credits at the same time as creating a woodland that supports flood mitigation and 
biodiversity. How much each carbon credit is worth is not specified and is likely to change throughout 
implementation. 

An example of community engagement through improving urban spaces with forests is through the 
implementation of ‘mini forests’, knowns as Miyawaki. Inspired by Japan, this “innovative approach” 
is said to improve urban biodiversity and green spaces for local communities (Scotland’s Forestry 
Strategy, p. 12). This strategy is also highlighted in policy documents; Scottish Biodiversity Strategy 
Post-2020 and Protecting Scotland, Renewing Scotland, where their benefits of local jobs as well as 
involving people in citizen science schemes is mentioned. This is a method to improve the “quality of 
urban environments, and its potential role in helping towns and cities adapt to a changing climate” 
(Land Use Strategy for Scotland, p. 12). This method is aligned with Scotland’s Forestry Strategy where 
urban forests play a vital role in maintaining and expanding green networks across Scotland.  

The NBS approach category for this method is considered restorative since they are planting native 
broadleaved trees to restore urban biodiversity. The inclusion of communities in the project shows a 
high level of stakeholder collaboration. The funding of the project will be through the Green 
Infrastructure Fund as described in: 

“Through our Green Infrastructure Fund and Green Infrastructure Community 
Engagement Fund we have and will continue to support projects in some of our most 
deprived areas to improve and invest in local green infrastructure and deliver benefits 
from nature to the local community” (Land Use Strategy for Scotland, p. 13).  
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From this collaborative project, it is evident that community engagement is seen as a pillar for 
sustainability and the creation of resilience against climate change. This high level of focus on 
community engagement is evident throughout the Land Use Strategy for Scotland and points towards 
inclusive collaboration. The importance of diverse stakeholder contribution and collaboration is 
highlighted in the Land use Strategy for Scotland.  

“Ensuring that there is fairness in how our nation’s wealth, resources and opportunities 
are distributed; Making sure that we encourage and facilitate participation by everyone 
in the debates and decisions that matter to them most, regardless of their circumstances 
or backgrounds” (Land Use Strategy for Scotland, p. 6), and 

“We will also work with our island communities, crofters, farmers and landowners to 
expand forests and woodlands on the islands, recognising our wider land-use objectives. 
As well as looking to ensure that sustainable land use including agriculture, crofting and 
forestry continues to provide jobs and opportunities to our island communities” (Land 
Use Strategy for Scotland, p. 30). 

Involving people is also mentioned as one of the three key steps when using an ecosystem approach 
along with considering natural systems and taking account of the services that ecosystems provide. To 
include them in changes to Scottish lands is vital to gain understanding and support. This is said to be 
done through “early engagement, consistent communication, and genuine dialogue between different 
groups and communities” (Climate Change Plan, p. 168) as well as “engaging more people, 
communities and businesses in the creation, management and use of forests and woodlands” (Scotland's 
Forestry Strategy, p. 43).  

The engagement of the community is also aimed to create more nature-based jobs where “green skills 
are wide ranging and will be vital to delivering our ambitions across a variety of sectors - from nature-
based tourism to land and environmental management, forestry, green finance, peatland restoration 
and low carbon farming” (Scottish Biodiversity Strategy Post-2020, p. 2) and also mentioned in 
Protecting Scotland, Renewing Scotland (p. 30). This strong emphasis on community and stakeholder 
engagement signifies a strong recognition of DRR methods of collaboration between different levels of 
society. Using NBS to do so gives a good example of the synergies of using DRR and NBS methods to 
create resilience.  

 

7.3. Methods of NBS and DRR in forest policy 

Nature-based solutions are seen as a key method to reducing the negative impacts of the climate crisis 
by decreasing the magnitude of disasters and enhancing ecosystem and community resilience (IUCN, 
2020). With methods like NBS, DRR seeks to prepare communities for disasters by involving all levels 
of society. Their integration into policy ensures that they are implemented into management and 
thereby, make use of their advantages.  

This section will present how the two countries use the concepts and methods of NBS and DRR within 
FES-related policy. The focus during the analysis included the use of collaboration in DRR methods, 
use and scale of NBS in anthropocentric caused problems, and, if so, what approach category was used. 
Table 10 summarises the main risks faced within each country’s FES-related public policy and what 
dominating mitigation method was used. 
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Table 10. Summary of characteristics of NBS and DRR and their methods used in Sweden and Scotland 

 

The strategies and methods for the implantation of NBS and DRR in forest ecosystems vary between 
Sweden and Scotland. A similarity, however, is the recognition of ecosystem services as a NBS and 
their multiple benefits to society. Sweden describes their benefits as: “… the resilience of ecosystems 
and their ability to provide ecosystem services needs to be maintained. Therefore, work also needs to 
focus on preserving and creating functions in the environment that counteract climate change and its 
harmful effects. This includes the natural functions of ecosystems." (Bill 2016/17:146, p.47). Scotland, 
along similar lines, shows a strategy aligned with preserving ecosystems natural abilities: “We must 
consider the resilience of wildlife, habitats and ecosystems to adapt to our changing climate” (Climate 
Ready Scotland, p. 158). Resilience is mentioned within both quotes, this highlights their concern for 
the risks to human well-being non-resilient ecosystems enable. These natural abilities of ecosystems 
are, in turn, very dependent on biodiversity.  

Biodiversity, in particular, is defined as a key component of NBS to buffer climatic changes and 
therefore reduce disaster risk (Balvanera et al., 2006; Cardinale et al., 2012; Isbell et al., 2015; Pires et 
al., 2018; Srivastava & Vellend, 2005). The loss of biodiversity decreases this buffer, making the 
ecosystem more vulnerable to collapse or be pushed into another state (Pires et al., 2018). Biodiversity’s 
buffering effect of external stresses and thereby increasing resilience has been documented through 
several studies (Cardinale et al., 2012; Hooper et al., 2005; Isbell et al., 2015). It has also been positively 
linked to ecosystem services (Balvanera et al., 2006). The concern with decreasing biodiversity is seen 
throughout international policy as the consequences of such loss on ecosystem services and human 
wellbeing is unknown but well studied (Chapin et al. 2000; Díaz et al. 2005; Hooper et al. 2005; Kinzig 
et al. 2002; Loreau et al. 2001; MA 2005; Schlapfer & Schmid 1999; Srivastava & Vellend). Therefore, 
the precautionary principle is often used when managing biodiversity (Balvanera et al., 2006). The loss 
of too many species, decreasing biodiversity, may result in ecosystem tipping points from which they 
are unable to return (Rockström et al., 2009). Therefore, a decrease in forest biodiversity may lead to a 
decreased forest resilience (Bostedt et al., 2019).  

The recognition of the adverse effects an escalated concentration of CO2 has on ecosystems is made 
throughout the Swedish and Scottish policy documents as a justification to mitigate climate change and 
thereby reduce disaster risk. A popular method to reduce their country’s carbon dioxide contribution to 
the atmosphere is through afforestation, protecting forest ecosystems and increasing forestry 
productivity to function as a carbon sink (Griscom et al., 2017). Implemented correctly, forests could 
offer two-thirds of the mitigation opportunities to reduce the CO2 concertation in the atmosphere and 
hold warming to below 2 °C (European Commission, 2015, CAS2021, 2021). However, the success of 
implementing forest-methods is variable and dependent on integrative policy which reflects the 
environmental crisis as well as societal tensions (Klein et al., 2014). 

Country Sweden Scotland
Main risks 
presented

CO2 in the atmosphere, loss of FES and 
decrease of forest reslience

CO2 in the atmosphere, FES 
adaptability and resilience

Mitigation 
method

Green infrastructure, diversification of 
forestry

Afforestration, urban forests, 
diversitiacation of forestry species

Collaborative 
stakeholders State, the municipality, and the landowner Farmers, crofters (agro-forestry), and 

citizens

Scale Long-term Long-term, large area with a large 
budget

NBS Approach 
category Management, protection and restoration Restoration, management
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As mentioned before, Scotland depends on forests to capture enough carbon to be able to have net-zero 
emissions by 2045. The creation and restoration of large areas of forests are to ensure this. However, 
there are several concerns with afforestation as NBS to carbon emissions. Firstly, using forests as a 
general approach for NBS may be problematic due to many factors needing to be aligned for the 
implementation to be sustainable, for example, maintaining forest biodiversity, not introducing non-
native invasive species and long-term forest management after initial planting, etc. (IUCN, 2020). The 
advance of commercial forestry as a carbon sequestration solution is dangerous to both diversity and 
the reduction of the fossil fuel industry as it could be used to simply cancel out other emissions (IUCN, 
2020; Seddon, 2021).  

This is shown in Scottish policy where the method and tree species origin for afforestation is not 
specified. As seen in the quote: “supporting the creation of a range of types and scales of new forests 
and woodlands using native and other tree species for a range of purposes, including production of 
timber” (Scotland’s Forestry Strategy, p. 31) suggests that they will still use non-native trees to create 
forests – which will harm biodiversity. Although they state how detrimental previous management of 
forestry was (large monocultures of Sitka spruce forests) they don’t go into further detail of how they’re 
going to avoid creating these biodiversity-scarce monocultures again. The IUCN (2020) has stressed 
how detrimental it is to create such forest areas: “a tree-planting climate mitigation project using just 
one non-native species could create poor soils, ultimately degrading biodiversity and making it more 
costly or impossible to sustain the forest in the future” (IUCN, 2020, p. 2). In contrast to this, research 
has shown that carbon sequestration increases with biodiversity, however, carbon storage had mixed 
results (Cardinale et al., 2012). Research within the Scottish forests suggest using other exotic conifer 
species to increase wind resilience in Sitka spruce forestry systems (Cameron, 2015). However, this has 
not been mentioned within the policy analysed. These ‘one or the other’ type goals are mentioned 
throughout the policy documents. 

Similar problems are occurring in Sweden as the proportion of broadleaved forests is declining. This 
problem coincides with the problem of ‘spruceifying’ (granifiering in Swedish)1 the forest where the 
spruce’s dominance in the forest negatively impacts the grazing pressures on pine and broadleaved 
trees. This puts further harmful pressures on diversifying the forest and reduced the buffer (biodiversity) 
towards climate change (RR 2018/09:25, p.70)1. This fact highlights the negative effects of large 
monocultured conifer forests in Sweden. An interesting effort made by a citizen to highlight distinction 
between these types of forests and natural forests is to call monocultures of conifer species ‘timber 
fields’ rather than forests (Westberg, 2021). This gives an example of how opposed citizens may be to 
the use of monoculture forests – stressing the importance of community involvement in NBS and DRR 
management.  

Cohen-Shacham et al. (2019) mention several principles to ensure that NBS are implemented 
sustainably. These involve applying it at a landscape scale, ensuring that they are an integral part of 
policy-making and the overall design of methods and actions as well as “implemented in a manner that 
is consistent with the temporal dynamics and complexity of ecosystems, in order to support biological 
and cultural diversity” (p. 24). This is recognised in Scottish policy where “maximising the benefits 
provided by nature often requires co-ordinated action at a landscape scale” (Land Use Strategy for 
Scotland, p. 9). Throughout their FES-related public policy, Scotland emphasised the importance of a 
strong community engagement. This is to ensure that all stakeholders have a sense of ownership in the 
management practices, as seen through the urban forestry and agro-forestry schemes. Similarly in 
Sweden (SOU 2020:83), a focus on specific areas rather than a large area is stressed, signifying the 
importance of quality over quantity. 

 
1 “Skogsstyrelsen bedömer att andelen lövrik skog i både formellt skyddade och frivilligt avsatta områden kommer 
att minska i framtiden om inte tillräckliga skötselåtgärder vidtas. Dessutom lyfter myndigheten problemet med 
"granifiering” som ett generellt problem i framför allt Götaland. Granskogsbruk är sedan länge dominerande, och 
granens dominans och det ökade betet av vilt på tall och lövträd gör det svårare att använda andra trädslag. Detta 
leder till en minskad riskspridning som kan vara problematisk t.ex. vid klimatförändringar.” 
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Within DRR and NBS governance, a strong connection with the community and stakeholders is stressed 
throughout the methodologies of implementation. However, the reality of Scottish ownership is quite 
different since few estate owners are the decision-makers of their large estates (Andersson et al., 2017). 
Sweden, on the contrary, has divided the responsibility to protect biodiversity between the state, the 
municipality, and the landowner. This points towards a high level of collaboration if conducted 
appropriately. However, this is not further elaborated on. Sustainable NBS and DRR management will 
demand coordination between stakeholders at different levels, without which ecosystems will continue 
to degrade “outpacing any efforts to maintain or restore the earth’s ecosystems and their services” 
(Cohen-Shacham et al., 2019). Research made on the principles of successfully implementing NBS 
came to the conclusion that adaptive management/governance, multi-stakeholder participation and 
temporal scales were largely under-represented (Cohen-Shacham et al., 2019). This reiterates the 
importance of incorporating DRR and NBS which is supported by the community into inclusive, 
integrated policy.  

From the results found based on the theoretical framework, it can be seen that both methods of NBS 
and DRR are implemented throughout the policy documents. The method of increasing biodiversity is 
the main NBS strategy used throughout the policy documents and is justified by its ability to mitigate 
the consequences of climate change and reduce disaster risk of an ecosystem collapse. However, a lack 
of detail in their afforestation/forest conservation strategy could result in detrimental consequences to 
forest biodiversity for the sake of carbon capture. Furthermore, Scotland’s ownership history contrast 
what is strategized within their FES-related policy, resulting in a somewhat naively idealistic 
implementation of NBS. In contrast, Sweden’s ownership model of small private holdings enables 
community engagement at its core – however, goals do not reflect this ability.  
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8. Conclusion 
This thesis analysed public FES-related policy using theoretical methods of PI, EPI and Frames. It 
further looked into the policy’s uses DRR through NBS, with a comparison between two countries 
differing in ownership history and management: Sweden and Scotland. The aim was to examine the 
current strategies and methods used to mitigate and adapt to climate change induced extreme weather 
within forest systems. The research questions were: 

1. How do the goals and justification reflect the integration of public FES-related policy in 
Sweden compared to Scotland? 

2. How are the concepts and methods used for disaster risk reduction and/or nature-based 
solutions addressed in Swedish and Scottish public forest ecosystem services-related policy? 

The results showed that the main message from both Swedish and Scottish public FES-related policy is 
that humans are dependent on FES, therefore the protection of forest land and species cannot be under-
prioritised. The overarching goal of being net-zero by 2045 guides the strategies of afforestation, 
biodiversity, and the bioeconomy. An increased (Scotland) or sustained (Sweden) bioeconomy is to be 
achieved alongside carbon sequestration, increased biodiversity, and diversified usage of forests. The 
strategy to reach these benefits is loosely outlined within policy. Therefore, the conclusion that the goals 
and justification of Swedish and Scottish policy are only partly integrated throughout the policy 
documents is made. Despite Scotland’s strong emphasis on carbon capture and conserving biodiversity 
and Sweden’s goals of creating Living forests, the vague outlining of their implementing strategies 
limits their level of integration. This, together with the historical favouring of production and, therefore 
the bioeconomy, reflects a low hierarchical value of the environment. This prioritisation of forest 
contribution to the bioeconomy points towards the necessity of having environmentally integrated 
policy.  

The results showed that both countries recognise and use ecosystem services as a NBS to mitigate 
climate change and reduce disaster risk. Afforestation, green infrastructure and conserving forests as a 
method to create resilience is a commonly used NBS throughout both countries’ policy documents. 
However, whilst Scotland’s focus lies on the NBS of forests’ ability to create a large carbon sink for 
their goal to reach zero-emissions by 2045, Sweden focuses more on the continued high productivity of 
forests for the sake of the bioeconomy. Similar between the two countries is that their goal of increasing 
biodiversity is the main NBS strategy used and is justified by its ability to mitigate the consequences of 
climate change and reduce disaster risk of an ecosystem collapse. Therefore, it can also be seen as their 
main DRR method. Its ability to buffer climatic changes and show resilience against extreme weather 
is deemed vital for FES sustained function. The natural environment is an important component to 
providing stability and increasing our resilience against disasters (Maes & Jacobs, 2017). Forest 
ecosystems are one of the most important components of this natural environment (Griscom et al., 
2017). Therefore, it is now essential that both Sweden and Scotland follow through with the objectives 
stated in the policy documents and use the considerable political traction in benefit of NBS and its 
ability to reduce disaster risk (Chausson et al., 2020). 

This analysis has attempted to see to what extent the policies are integrated and make use of proved 
methods of NBS and DRR to secure sustainable forest management and development. The information 
formed within this thesis may contribute to the knowledge base for future decision-making and 
policymaking within the forest sector in both Sweden and Scotland.  

The scope of the analysis was limited to FES-related public policy documents, therefore, there is most 
likely additional information regarding NBS and DRR within policy in other fields of society (urban, 
transportation, economy, etc.). However, the policy documents assessed reached a point of saturation 
as enough information had been gathered to perform the analysis. Additionally, due to time and scope 
restrictions, the entire frameworks of PI and Frames were not used. The last parameter of PI (Underdal, 
1980) fell outside the scope as it considers the consequences of these policies and their consistency 
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across vertical and horizontal planes. However, if this simplified method gives enough for an analysis 
could be discussed as conclusions may only be partially completed and lack valuable evaluation.  

Without set laws and regulation, accompanied by monitoring and adaptive follow-up, the impact of 
policies may fall short, and the goals not reached. Therefore, for future research, it would be interesting 
to expand the scope to include the realised consequences of the policy. Additionally, diving deeper into 
the analytical framework of Frames would paint a fuller picture of the biases contributing to 
policymaking. Lastly, it would be interesting to further investigate how the use of economic incentives 
could steer decision-makers into making more room for the environment within forest management. 
The coming years will be decisive for the future role of forests and how adaptive policy is integrated 
for the benefit of the environment and, ultimately, society.  
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11. Appendix 1 
Table 5. Analytical template. 
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12. Appendix 2 
Table 11. Swedish environmental goals (in original language) 

1. Generationsmålet 
2. Miljökvalitetsmål 

Begränsad klimatpåverkan 
Frisk luft 
Bara naturlig försurning 
Giftfri miljö 
Skyddande ozonskikt 
Säker strålmiljö 
Ingen övergödning 
Levande sjöar och vattendrag 
Grundvatten av god kvalitet 
Hav I balans samt levande kuster och skärgård 
Myllrande våtmarker 
Levande skogar 
Ett rikt odlingslandskap 
Storslagen fjällmiljö 
God bebyggd miljö 
Ett rikt växt- och djurliv 

3. Etappmål för biologisk mångfald och ekosystemtjänster 
Etappmål om ekosystemtjänster och resiliens 
Etappmål om betydelsen av den biologiska mångfalden och värdet av ekosystemtjänsterna 
Etappmål om hotade arter och naturtyper 
Etappmål om invasiva främmande arter 
Etappmål om kunskap om genetisk mångfald 
Etappmål om helhetssyn på markanvändningen 
Etappmål om skydd av landområden, sötvattensområden och marina områden 
Etappmål om miljöhänsyn i skogsbruket 
Etappmål om ett variationsrikt skogsbruk 
Etappmål om en dialogprocess i ett nationellt skogsprogram 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


