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Abstract 

Resilience of marine ecosystems are diminished due to climate change and increased human 

activities at sea. In the European Union acknowledge the issues in the Integrated Maritime Policy 

(IMP), and the Maritime Spatial Planning Directive, which obligates member states to develop 

spatial plans for their coastal- and marine areas. The aim of the maritime spatial plans (MSP) is to 

promote sustainable blue growth within the marine sector by applying an ecosystem-based 

approach. One of the objectives of the directive is to encourage member states to enhance resilience 

to climate change in their plans. This study investigates how maritime spatial plans can enhance 

resilience against climate change in practice. The issue is approached by evaluating how maritime 

spatial planning can address general social-ecological resilience principles developed within 

resilience literature. Data for the evaluation is collected by interviews conducted with regional 

maritime spatial planners and experts. The study has special focus on the Finnish maritime spatial 

planning process and is limited to the Gulf of Bothnia where climate change impacts already has 

been observed, and significant future impacts are expected. The results indicate that there are 

possibilities to enhance resilience against climate change through MSP. Particularly due to its 

participatory process which facilitates sharing of experiences, knowledge, innovation and learning 

between governance scales and stakeholders. The resulting plan itself can potentially enhance 

resilience of the vulnerable ecosystem by spatially allocating human induced pressures and 

enhancing habitat connectivity. The strategical character of the maritime spatial plan and the fact 

that the plan will not be legally binding, facilitates an opportunity for an innovative approach to 

dealing with climate change in spatial planning. However, the successfulness of the plans depends 

on the willingness to allocate resources for learning and exploration of the opportunities introduced 

by MSP. 
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Sammanfattning 

Havsekosystemens resiliens försvagas på grund av klimatförändring och ökade aktiviteter till havs. 

Europeiska Unionen har tagit i tu med dessa problem genom den Integrerade havspolitiken 

(Integrated maritime policy, IMP) och genom direktivet för havsplanering (Framework Directive 

for Maritime Spatial Planning, MSP) som uppmanar medlemsländerna att utveckla havsplaner för 

sina kust- och havsområden. Målet med havsplaneringen är att genom en ekosystemansats i 

planeringen stödja blå tillväxt inom den marina sektorn. En av havsplaneringsdirektivets 

målsättningar är att förbättra resiliensen mot klimatförändring. Denna studie utforskar vilka 

möjligheter det finns inom havsplanering att förbättra resiliens mot klimatförändring i praktiken. 

Frågeställningen bemöts genom att bedöma hur havsplanering kan bidra till ökad resiliens genom 

att använda principer för resiliens som utvecklats inom forskning. Information för att utföra 

bedömningen samlades genom intervjuer med havsplanerare och experter. Studien har speciellt 

fokus på den finska havsplaneringsprocessen och begränsas till Bottniska viken där konsekvenser 

av klimatförändringen redan observerats och signifikanta konsekvenser väntas i framtiden. 

Resultaten påvisar att det finns goda förutsättningar att höja resiliens mot klimatförändring genom 

havsplanering. Speciellt genom det allmänna deltagandet som möjliggör utbyte av erfarenheter, 

kunskap, innovationer och lärande mellan olika myndighetsnivåer och aktörer. Den slutliga planen 

kan höja resiliensen av det sköra havsekosystemet genom att spatialt fördela aktiviteter och 

relaterade inverkansfaktorer till havs samt genom att förbättra sammanlänkningen mellan habitat. 

Havsplanens strategiska karaktär och faktum, att planen inte kommer vara rättsligt bindande 

möjliggör en innovativ ansats till att bemöta klimatförändring i planläggning. Planernas framgång 

är dock beroende av viljan att fördela resurser för lärande och utforskning av möjligheter som 

havsplaneringen tillför. 
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1. Introduction 

The Baltic Sea is warming faster than any other sea in the world (BACC I I, 2015). Climate change 

models indicate a 6° increase in sea water temperature by year 2099 and other impacts, such as 

shifts in salinity with significant impacts on the marine ecosystem functions (Jonsson et al., 2018). 

Beside impacts of climate change, the sustainability of the marine ecosystem is diminished due to 

pressures from human activities. The Baltic Sea ecosystem suffers from human induced pressures 

such as eutrophication and high levels of hazardous substances, mainly due to polluted and nutrient 

rich runoff waters entering the sea.  

The blue growth strategy presented by the European Union encourages new and innovative 

activities at sea and within the marine sector. One of the cornerstones in implementation of the blue 

growth strategy is the Maritime Spatial Planning Framework Directive (EC, 2014), which is an 

integrative tool for spatially coordinating activities at sea. The union requires the coastal member 

states to develop maritime spatial plans (MSP) for their marine areas by year 2021. An ecosystem-

based approach is applied in MSP work in order to support the capacity of marine ecosystems to 

respond to change. Furthermore, the MSP directive encourages member states to include resilience 

to climate change in the plans. Climate resilience is also called for in the Paris Agreement 

(UNFCCC, 2015) and in the IPCC climate change report (IPCC, 2014).  

There is little scientific literature regarding implementation of climate change and resilience 

features to maritime spatial planning, and particularly regarding how MSP can contribute to 

enhancing resilience. Earlier studies have looked into how ecological resilience can be enhanced 

through MSP (Havenhand and Dahlgren, 2017) and through marine protection areas (Davies et al., 

2016; Queirós et al., 2016). However, when aiming for enhanced resilience of a social-ecological 

system (human-nature system) the resilience of not only the system to be governed, but also the 

resilience of intervention strategies must be analyzed (Quinlan et al., 2016).  

The aim of this study is to address the observed gap of research regarding the interactions between 

social-ecological resilience, climate change and MSP. The topic is highly actual as the EU member 

states are currently developing plans in accordance with the MSP directive. Principles for 

enhancing general resilience in social-ecological systems was used as a basis for addressing the 

research question: how can maritime spatial planning enhance resilience to climate change? 

Information was gathered through interviews with maritime spatial planners and environmental 

experts. The study focuses on the maritime spatial planning work in the Finnish economic zone of 

the Gulf of Bothnia (GoB). Focus is on regional governance level as the maritime spatial plans are 

developed by the coastal Regional Councils.  
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The study is delineated to the MSP work 

within five counties bordering the Gulf of 

Bothnia; Lapland, Northern Ostrobothnia, 

Central Ostrobothnia, Ostrobothnia and 

Satakunta. The counties are illustrated in figure 

1 to the right. 

It is important to notice, that the spatial 

delineation of this study does not fully 

correlate with the division of maritime spatial 

plans. The four northernmost counties develop 

one plan in cooperation, whereas Satakunta 

develop a plan covering the Southern Bothnian 

Sea and the Archipelago Sea in cooperation 

with the Regional Council of Southwest 

Finland.  

The delineation was chosen since climate 

change scenarios indicate that the Baltic Sea 

will face significant climate change impacts 

and the coastal counties bordering the Gulf of 

Bothnia have similar ecological- and social 

starting points. The Gulf of Bothnia has a 

better ecological state than many other parts of 

the Baltic, and the sea is not affected by as 

many human induced pressures as the Gulf of 

Finland or Archipelago Sea (HELCOM, 2017). 

The counties are also sparsely populated in 

comparison to the coastal counties of the Gulf 

of Finland for example    

 

2. Background 

This section provides a description of the maritime spatial planning process, including the EU legal 

framework of maritime spatial planning, blue growth, which is an EU strategy for promoting 

sustainable growth within the marine sector, and the Finnish MSP process. In the last part of the 

section observed- and predicted climate change impacts in the Baltic Sea region are explained in 

order to emphasize the significance of the ongoing climate change and its impacts in the region. 

Figure 1. The coastal regions included in the study 

are illustrated with yellow. The sub areas of the 

Gulf of Bothnia are illustrated with blue text 

modified from (National Land Survey of Finland, 

2018). 
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2.1. Marine governance in the EU  

Marine governance has moved from being sectorized towards more holistic approaches (Grip, 

2017). The Integrated Maritime Policy (IMP) (EC, 2007) forms an overarching and integrative 

marine policy, which coordinates social, economic and environmental issues of EU seas. In 2008 

the Marine Strategy Framework Directive (MSFD) was established under the IMP. The directive 

aims achieve good environmental status (GES) in European seas by 2020, and forms the 

environmental pillar of the Integrated Maritime Policy (Grip, 2017). The directive initiates an 

ecosystem based approach (EBA), where ecosystem services are a central concept, in order to 

promote sustainable use of the marine areas (EC, 2008). Furthermore, the directive requires 

member states to develop marine strategies. The strategies should for example, include a definition 

of what good environmental status means for the national waters, establishment of a monitoring 

program and assessment of the current environmental status. The marine strategy process is 

cyclical, and the strategy is reviewed with six-year intervals (EC, 2017).  

The IMP coordinates maritime activities through the Maritime Spatial Planning (MSP) Framework 

Directive (EC, 2014). Maritime spatial planning provides a multi-sectorial tool for coordinating 

activities at sea in order to reduce conflicts between sectors and create synergies between different 

activities, encourage investment by creating predictability and allocating the most suitable areas for 

marine activities. MSP also enhance international cooperation between EU countries and aims to 

protect the environment (EC, 2018), and thus support achieving the MSFD goal of good 

environmental status.  

In accordance with the Maritime Spatial Planning directive (EC, 2014), the maritime spatial plans 

should consider land-sea interactions, environmental, economic, social and safety aspects, ensure 

involvement of stakeholders and cross-boundary cooperation. The MSP directive also encourages 

the member states to consider climate change in the maritime spatial plans, objective 2 of the 

directive states: “Through their maritime spatial plans, Member States shall aim to contribute to 

sustainable development of energy sectors at sea, of maritime transport, and of the fisheries and 

aquaculture sectors, and to the preservation, protection and improvement of the environment, 

including resilience to climate change…”.   

2.2. Blue growth in EU and in the Gulf of Bothnia 

Blue growth is the European Commission’s strategy to utilize the potential of European sea and 

coastal areas for creating jobs, value and sustainability (EC, 2014a). Sustainable blue growth refers 

to sustainable economic growth from the sea and its natural resources. It includes new innovative 

solutions aiming for sustainable development, energy and environmental business. It also refers to 

activities not directly located at the seas, for example maritime technology (Beyer et al., 2017).  

On EU level five blue growth sectors with high potential has been defined: aquaculture, coastal 

tourism, marine biotechnology, ocean energy and seabed mining (EC, 2014a). Today, only three of 

these sectors are present in the Gulf of Bothnia economies in a larger scale: coastal and maritime 

tourism, aquaculture and ocean energy (Kaitela et al., 2018).  
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Kaitila et al., (2018) state that blue growth is an important driver for designing and implementing 

maritime spatial plans in the Gulf of Bothnia region as it can bring economic growth. However, 

blue growth has not explicitly been considered in the regional strategies (ibid.).  

In their study Kaitila et al (2018) identified that there is lack of knowledge regarding the concept of 

blue growth among actors in the region, according to their questionnaire only one blue company out 

of five had heard about it. Furthermore, blue growth is not explicitly dealt with in the regional 

strategies (ibid.). Kaitila et al (2018) conclude that raising awareness regarding blue growth could 

support new ideas to exploit blue growth potential in the region.  

2.3. The Finnish maritime spatial planning process  

In Finland the EU Maritime Spatial Planning Directive has been put into force through an 

amendment in the Land Use and Building Act (99/132) and a decree regarding maritime spatial 

planning (816/2016). One interesting remark regarding the Finnish MSP legislation is that the 

objective of the EU Maritime Spatial Planning Directive, to include climate change considerations 

in the maritime spatial plans, has not been incorporated to the Finnish MSP legislation. However, 

climate change has been identified as a threat to sustainable blue growth, and should thus be 

considered in MSP (Kaituri et al., 2017). 

In Finland, the regional councils are conducting the maritime spatial planning and organizing the 

public participation as well as stakeholder and authority consultations. A coordination group with 

planners from all eight regional councils developing MSP plans and planners from Åland meet 

regularly. This brings the planning to a regional level, where regional characteristics can be 

incorporated in the plans. The MSP process is participatory, authorities and those whose activities 

are influenced by the plan or the planning process are entitled to give their opinion on the plan.  The 

coordination of the entire planning process is delegated to the Regional Council of South West 

Finland.  

The Ministry of the Environment is responsible for the cross-border cooperation in the maritime 

spatial planning process. The MSP process is participatory. It includes collaboration between 

institutions across scales, from local scale to international cooperation. Interaction and exchange of 

information and experiences among stakeholders and authorities is crucial for the planning process, 

and it is important to involve companies within the blue sector in the MSP process (Kaitila et al., 

2018). The MSP plans will not be legally binding in Finland. And the maritime spatial plans are not 

part of the hierarchy of land use planning levels, reaching from detailed plans to regional plans in 

Finland. The planning is a strategical process and the resulting documents will support decision-

making and management of the sea.  
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Three different maritime spatial plans 

are developed in cooperation between 

eight regional councils. Åland 

develops a separate plan for its marine 

area as illustrated in Figure 2. The 

Gulf of Bothnia is mainly covered by 

two maritime spatial plans; the 

northern area with the plan for the 

Northern Bothnian Sea, Quark and 

Bothnian Bay developed by the 

regional councils of Lapland, Northern 

Ostrobothnia, Central Ostrobothnia 

and Ostrobothnia, and the southern 

plan of the Archipelago Sea and 

Southern Bothnian Sea developed by 

the regional councils of Satakunta and 

South West Finland.  

In Finland the sea is already partly 

planned as the territorial waters are 

included in regional and municipal 

plans. However, the territorial waters 

only reach about 22 km (12 nautical 

miles) from the shores whereas the 

Maritime Spatial Plans cover the 

Finnish exclusive economic zone 

(EZZ), which extends to the middle of 

the Gulf of Bothnia and borders to the Swedish EEZ.  

The Finnish maritime spatial planning process was started in year 2016 with a starting phase where 

an interaction plan was developed, and the planning was organized. The process is now in a stage 

where the current situation of the marine areas and blue growth are described, and data for the 

planning phase is collected.  

The actual planning phase will start during this year (2018) and the aim is to finish the planning 

phase in 2020. The planning phase includes development of scenarios for blue growth and impacts 

on marine ecology. The phase also includes public consultation regarding the situational picture and 

scenarios. During the planning phase target visions regarding the marine sector and development 

pathways will be developed in the regions and alternative planning solutions will be evaluated in 

order to find the best solution.  The public will be engaged through public consultations regarding 

the plan proposals. An impact assessment is conducted in parallel to the planning process. The 

impact assessment and monitoring (after implementation) are important stages of the planning 

process where the effects on the marine ecosystem and ecosystem services are followed up and 

evaluated (Kaituri et al., 2017).  

Figure 2. The spatial division of the three maritime spatial 

plans developed for the Finnish marine area, a separate 

plan will be developed for the autonomous region of 

Åland. Modified from (merialuesuunnittelu.fi, 2018) 
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The last stage of developing the plans include finalization of the plans and plan approval. The plans 

will then be implemented as part of regional development and followed up by continuous 

monitoring. The planning stages of the Finnish maritime spatial plans are illustrated in figure 3 

below. 

 

Figure 3. Planning phases and schedule for the Finnish maritime spatial planning process. 

Modified from (merialuesuunnittelu.fi). 

In Finnish legislation there is little guidance on the resulting maritime spatial plans should be 

presented. However,  map presentations will most likely be developed in order to most effectively 

illustrate the synergies between activities and the ecosystem-based approach (Kaituri et al., 2017).  

The maritime spatial planning process is cyclical, and the maritime spatial plans must be reviewed 

with regular intervals, at least every 10 years (EC, 2014). Overall, the goals of the Finnish maritime 

spatial planning process are to in a more holistic manner plan the use of the sea, sustain ecosystem 

functions and promote blue growth.  

2.4. Observed and projected climate change impacts in the Baltic Sea 

region 

According to the Millennium Ecosystem Assessment the evolving climate change will be one of the 

most significant drivers of biodiversity loss (Alcamo, 2003). Monitoring results indicate that there 

is an increasing trend in sea-surface water temperature in the Baltic Sea, particularly the Bothnian 

Bay is warming fast and has been defined as a climate change hot spot area (BACC I I, 2015, p 

142).  
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The increasing temperatures have already affected the winter ice conditions in the Baltic Sea region. 

During the time period 1900 – 2012 the maximum extent of ice cover has declined with around 2 % 

per decade (BACC I I, 2015). The declining ice cover also influences the ice-albedo feedback, less 

radiation is reflected to the atmosphere due to the reduced ice cover, which is further increasing the 

temperature in the region (BACC I I, 2015). Furthermore, the loss of winter ice cover adversely 

affect species breeding on ice, such as the Baltic ringed seal. In figure 4 below, the decrease in 

maximum ice cover between the 1960s and the beginning of the 21th century is illustrated. 

When it comes to future climate change, models by Jonsson et al., (2018) indicate that the summer 

mean water temperature can increase up to 6 ° by year 2099 in the Bothnian Bay and the salinity 

will decrease in the northernmost parts of the Gulf of Bothnia, mainly due to higher precipitation 

and increased runoff, the results are illustrated figure 5 below.   

Figure 4. The sea ice maximum cover between 1960 – 1964 to the left and 2005 – 2009 to the right 

(HELCOM, 2013b, 2013c). 
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Similar results have been obtained by Meier et al., (2012), their study indicate an increase in the 

mean summer sea surface temperature by 2 °C degrees in the southern, 2.5 °C in the Baltic proper 

and up to 4 °C degrees in the northern Baltic Sea by the end of this century. The results indicate that 

the temperature increase in the Bothnian Sea will not as big as in the Bothnian Bay, where the 

expected change in salinity is more significant.  

The global sea level is rising as a consequence of melting polar ice. Satellite data indicate a rise of 

around 5 mm per year in the Baltic Sea with an uncertainty of around 3 mm per year, while the 

global sea level rise is estimated to be around 3,2 mm per year (BACC I I, 2015 p. 180). The sea 

level rise is expected to be around one meter in the Gulf of Bothnia and the land uplift is expected 

to be approximately the same. However, the fast melting glaciers may overpower the speed of the 

uplift and cause flooding of coastal cities (Vuorinen, 2017). Overall, there is little knowledge 

regarding the combined effects of climate change and land uplift in coastal areas in the Baltic Sea 

(BACC I I, 2015 p. 302). 

Climate change impacts on ecosystems can be cascading and the outcome is difficult to predict due 

to the complex interactions in the marine ecosystems. The most significant direct effects on marine 

ecosystems are the change in sea water salinity and temperature, which will influence the 

distribution of species (Vuorinen et al., 2015; Jonsson et al., 2018). The decreasing salinity forces 

seawater species to retreat from the Gulf of Bothnia potentially causing loss of diversity (BACC I I, 

2015; Vuorinen et al., 2015). Particularly the loss of keystone species, such as the habitat building 

Figure 5. Predicted change in sea surface temperature (a) and salinity (b). The model is based on 

difference between summer means (June – August) for a control period 1978–2007 and future 

climate period 2070–2099. With permission from author (Jonsson et al., 2018) 
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bladder wrack would influence multiple other species potentially leading to cascading effects in 

ecosystem functions (Jonsson et al., 2018). Freshwater species will probably advance as the salinity 

declines, it is however uncertain if these freshwater ecosystems can replace the ecosystem services 

provided by the current marine and brackish water species (Jonsson et al., 2018). Warmer water 

will force cold water species to deeper and colder waters and warm water species may enter the 

Gulf of Bothnia (HELCOM, 2013a). Furthermore, more runoff water from land is expected to 

increase the risk of eutrophication (BACC I I, 2015 p. 19). 

The impacts of climate change on urban areas of the Baltic Sea region have been studied in BACC I 

I (2015). Identified impacts affecting urban areas are temperature rise, changes in precipitation 

patterns, sea-level rise and extreme weather events. The changing climate poses risks to 

infrastructure, urban services, buildings and thus urban economy and population. The vulnerability 

to climate change differs between cities. Every city has different infrastructure, urban services, 

inhabitants, green spaces and built structures, thus the resilience against climate change varies. The 

climate change is also expected to have different impacts within the region, for example sea-level 

rise is expected to have more significant impacts in the south. Adaptation strategies have been 

developed in many cities in order to build response capacity to change BACC II (2015).    

2.5. Regional climate strategies  

The Finnish Climate Change Act (609/2015) entered into force in 2005. The act defines the national 

planning system for climate change policy. The planning system consists of a long-term climate 

change policy plan, a medium-term climate change policy plan based on projections and goals of 

the long-term plan and a national adaptation plan for climate change.  

All of the counties within the case study area have developed climate change- or climate change 

and energy strategies to coordinate their work against climate change. All the strategies emphasize 

the importance of mitigation of and adaptation to change.  However, little focus is explicitly on 

mitigating and adapting to climate changes impacts in the Gulf of Bothnia, even if climate change 

impacts are expected to be significant in the area. Three of the five regions mention sea level rise as 

a risk, only one strategy emphasize that climate change impacts at coastal and marine areas should 

be considered in planning. An exception is the study regarding climate change impacts in the 

Bothnian Sea “Muuttuva Selkämeri” (The changing Bothnian Sea). The study concerns the impacts 

of climate change and possible risks for the multifaceted livelihoods in the region as well as the 

natural state of the marine area and the catchment, with special focus on the Satakunta region 

(Hakala, 2011).   
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3. Theory 

In this study the focus is on the Gulf of Bothnia marine social-ecological system. Charles (2012) 

describes marine social-ecological systems as human-nature systems consisting of marine economic 

sectors, communities and coastal regions dependent on the ocean as well as governance systems, 

including the values held by people in relation to the sea, and the various decision-making forums 

and processes. Including resilience aspects in the holistic and integrative MSP process could 

potentially contribute to higher capacity of the social-ecological system to face climate change. As 

Quinlan et al (2016) state, it is important to consider resilience not only of the system to be 

governed, but also the resilience of intervention strategies must be analyzed (Quinlan et al., 2016).  

There are studies focusing on enhancing ecological resilience of marine ecosystems, for example 

within marine protected areas (Davies et al., 2016; Queirós et al., 2016), and also by utilizing 

species distribution- and connectivity modelling within maritime spatial planning (Havenhand and 

Dahlgren, 2017; Jonsson et al., 2018).  However, in these studies, resilience of the social domain is 

not taken into consideration. When strengthening resilience of a system, both the social- and 

ecological domain should be considered (Biggs, Schlüter and Schoon, 2015) as people have a 

central role in managing social-ecological systems and human welfare depends on ecosystem 

services. 

The theory described below is applied in this study in order to shed light on the opportunities of the 

MSP process to consider resilience of the social- and the ecological domains of the marine SES, 

particularly to climate change impacts.  

In the first section the concept of ecosystem services, which is central to resilience thinking is 

shortly presented. A short description of the ecosystem services provided by the Baltic Sea is 

included in order to emphasize the multifaceted scale of services provided by the sea. In the 

following sections the resilience thinking concepts applied in this study are described. Emphasis is 

on the seven general resilience principles enhancing resilience in social-ecological systems, which 

forms the theoretical core of the study.  

3.1. Ecosystem services  

Ecosystem services are benefits derived from the interaction of people and the nature, and function 

as an integrator of the two domains (Biggs, Schlüter and Schoon, 2015). Ecosystem services result 

from the interactions among organisms (plants, animals and microbes) and their physical 

environment (Alcamo, 2003).  
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There are four different types of ecosystem services; supporting, regulating, provisioning and 

cultural services. Marine ecosystems provide important ecosystem services that we all rely on, such 

as oxygen production through photosynthesis in the primary production, food and recreational 

values. A Swedish study identified 23 ecosystem services provided by the Baltic Sea and Skagerrak 

(Garpe, 2008; Bryhn et al., 2015), the ecosystem services provided by the sea are presented in 

figure 6 below. In their studies Garpe (2008), and Bryhn et al (2015) consider ecological resilience 

as a supporting ecosystem service. In this study a social-ecological resilience approach is applied 

where the capacity of social-ecological systems to sustain ecosystem services is evaluated. Thus, 

this study adds the social dimension into the resilience consideration, which Garpe (2008) and 

Bryhn et al (2015) do not include in their study as they focus on ecological resilience. 

 

The need and demand of ecosystem services differ between sectors of society, thus the decision of 

which ecosystem services to sustain are inherently political and include trade-offs as all ecosystem 

services cannot be sustained at once (Biggs, Schlüter and Schoon, 2015). For example, among the 

marine ecosystem services above there can be a conflict between “habitats” and “provision of space 

and waterways”, as use of marine space can affect habitat availability and quality. Furthermore, the 

demand and need of ecosystem services may change over time due to changing social values and 

preferences (Biggs, Schlüter and Schoon, 2015). Trade-offs can also happen at different scales, 

prioritizing a certain ecosystem service at one scale can cause adverse effects at another scale. 

3.2. Social-ecological resilience 

Walker et al (2004) define resilience as “the capacity of a system to absorb disturbance and 

reorganize while undergoing change and still retain essentially the same function, structure, identity 

and feedbacks”. The concept contributes to sustainability by building capacity to deal with 

unexpected change and managing ecosystem dynamics without compromising long-term 

sustainability, and thus sustain human well-being (Berkes, Colding and Folke, 2002; Walker and 

Figure 6. Ecosystem services provided by the Baltic Sea and Skagerrak, modified from Garpe 

(2008) and Bryhn et al (2015). 
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Salt, 2006). Furthermore, resilience thinking emphasizes the dynamic nature of the relationship 

between human and nature, how nature responds to change induced by humans and how humans 

response to change in the nature (Mitchell et al., 2014). 

Resilience thinking is a form of systems thinking where people and nature are seen as interlinked 

systems, forming social-ecological systems (SES). These systems are complex adaptive systems 

(CAS), and they consist of multiple independent components that are interacting (Walker and Salt, 

2012). There is a great complexity of linkages and feedbacks in SESs, thus the behavior of the 

system cannot be predicted by understanding individual components of it, and the system is self-

organizing in response to change (Walker and Salt, 2006). SESs operate at different scales, from 

local systems to global they are embedded in the biosphere, which is the sum of all of the worlds 

ecosystems (Folke, 2016). Social-ecological systems at different scales are linked, changes in small 

systems can affect bigger systems and vice versa. Resilience thinking provides a framework for 

viewing these as one interlinked SES operating across scales (Walker and Salt, 2006). This is also 

referred to as panarchy, where SESs at different scales go through different phases in the adaptive 

cycle (Walker and Salt, 2006 p. 81).   

Within resilience thinking the presumption is that a SESs can exist and shift between different 

states. Shifting from a state to another involves crossing a “threshold”. Thresholds occur on 

controlling “slow changing variables”, such as nutrient levels in water. These controlling variables 

on the other hand determine the level of other variables “fast changing variables”, such as algal 

density. The dynamics of variables determine the state of a system (Walker and Salt, 2012). System 

states can be both desirable or undesirable for human wellbeing. It is important to note that 

resilience itself is not good or bad, an undesired state may be highly resilient, however, if the 

system is in a desired state the aim might be to adapt to keep the system in the current state (Walker 

and Salt, 2012). An undesired state may lead to loss of valuable ecosystem services. Shifting back 

from an undesired state can be very difficult, if not impossible (Walker and Salt, 2012). 

Feedback mechanisms are related to variables, and they can either reinforce (positive feedback) or 

dampen (negative feedback) change (Nyström et al., 2012; Biggs et al., 2015). Negative feedbacks 

stabilize fluctuations and contributes to sustaining the system in a particular state whereas positive 

feedbacks enhance change in processes that destabilize the system. If negative feedback 

mechanisms are diminished, positive feedbacks may drive a system across thresholds. Feedbacks 

play an important role in marine ecosystems but their interactions and ways to break them are 

poorly understood (Nyström et al., 2012), and a better understanding of how feedbacks in natural 

systems interact with socioeconomic factors is needed (Nyström et al., 2012). A fundamental issue 

for achieving sustainable development is that we are becoming increasingly disconnected from the 

biosphere (Folke, 2016). We do not ourselves experience the consequences of diminished 

ecosystem services, much due to urbanization and globalization and the fact that our well-being is 

dependent on ecosystems not part of our daily life. A transformation of our development pathway, 

and a reconnection to the biosphere is needed in order to sustain conditions favorable for humanity 

as a whole (ibid.). 
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3.3. General and specified resilience 

Resilience can be general or specified depending on what we want the system in question to be 

resilient against. General resilience is about building resilience to different kinds of shocks, 

including novel and unexpected ones, and it is about building capacity to adapt or transform in 

response to change (Folke, 2016). Specified resilience on the other hand focuses on a set of known 

disturbances or shocks that the system managers want to build resilience against, it answers the 

questions “resilience of what” and “resilience to what” (Walker and Salt, 2012). Resilience thinking 

has been criticized for not being able to sufficiently consider social issues due to its origin in the 

ecology (Cannon and Muller-Mahn, 2010; Cutter, 2016).  Cutter (2016) highlights the importance 

of adding the question “resilience for whom?” when applying resilience thinking in order consider 

principles of equity, fairness and access to resources without privileging a group, sector or 

institution. Folke (2016), also emphasizes that actions to enhance resilience can benefit the 

resilience of some and undermine resilience of others and thus “determining when resilience is on a 

desirable or undesirable path, and for whom, is an inherently value-laden, subjective and political 

question”. He also argues that questions of distribution, equality, fairness, justice and power “enter 

resilience thinking in understanding and governing social-ecological dynamics for biosphere 

stewardship, human well-being and sustainability” (Folke, 2016).  

General resilience can be seen as a public good, it is an insurance against gradual and unexpected 

change generated by complex social-ecological systems (Folke, 2016). In order to maintain 

resilience of social-ecological systems and sustain human welfare, adaptation and transformability 

to abrupt and gradual change is required by the social domain (Folke et al., 2010). General 

resilience is closely related to adaptability and transformability (Carpenter et al., 2012).  

Adaptability is the capacity of actors in a system (people) to manage resilience (Walker et al., 2004; 

Walker and Salt, 2012). It is about keeping the system within a desired state, adaptation occurs at 

different levels, from individual level to global (Folke, 2016). Climate change adaptation is “The 

process of adjustment to actual or expected climate change its effects in or  der to either lessen or 

avoid harm or exploit beneficial opportunities” (IPCC, 2014, p. 76). A systems adaptive capacity is 

characterized by the ability of people to learn, combine experience and knowledge, innovate and 

adjust responses in order to manage SES (Folke, Colding and Berkes, 2002; Folke, 2016).  

Transformability, refers to “the capacity to create a fundamentally new system when ecological, 

and/or social conditions make the existing system untenable” (Walker and Salt, 2006). 

Transformations create opportunities for innovative solutions and opportunities to transform 

unsustainable development patterns to more sustainable. Thus transformations towards more 

sustainable pathways are needed in order to avoid long term negative impacts of climate change 

(O’brien, 2012; Folke, 2016). Transformation can initiate the introduction of new sustainable 

technologies and practices, and also contribute to forming new financial structures or systems 

(IPCC, 2014). Transformations must however be planned and built on common understanding. 

Folke (2016) emphasizes that there can be differing opinions regarding sustainable transformation 

pathways, opinions are based on values and political opinions on issues regarding for example 

globalization, power inequalities and environmental degradation. Walker and Salt (2012) describe 

the transformation process in three stages. Initially the system has to get beyond the state of denial, 
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in other words, accept that adaptation is no longer feasible. This includes preparedness to change 

and raising awareness. Secondly, options for change must be developed. These are possible new 

trajectories of the system, and it must also be determined whether the whole system in question 

should transform or a system of lower scale. Thirdly, the system needs capacity to change. This 

includes support from higher scales as well as high levels of all types of capital; natural, human, 

built, financial and social. Transformational change can happen unintentionally, which can be 

followed by unpleasant effects for those involved (Walker and Salt, 2012).  

Adaptability and transformability have been treated as two completely separate concepts in 

resilience literature, e.g. (Walker and Salt, 2006; Folke et al., 2010), Pelling, O’Brien and Matyas, 

(2015) however suggest an expansion of the concept of adaptation to include transformation as a 

response to climate change, this is referred to as transformative adaptation.  

3.4. Building general resilience and adaptive capacity 

In literature a set of principles for enhancing general resilience of ecosystem services have been 

defined by Biggs et al., (2012, 2015); Biggs, Schlüter and Schoon, (2015). The principles for 

enhancing general resilience are: maintain diversity and redundancy, manage connectivity, manage 

slow variables and feedbacks, foster complex adaptive systems thinking, encourage learning, 

broaden participation and promote polycentric governance. In addition to these principles the 

importance of nestedness, monitoring, leadership and trust in building general resilience have been 

emphasized by Carpenter et al., (2012), Walker and Salt, (2012) pinpoint the significance of high 

level of financial, human, natural, built and social capital as well as reserves when building general 

resilience.  

The seven resilience principles suggested by Biggs, Schlüter and Schoon, (2015) build on extensive 

research and the process behind the development of the principles is described in Biggs, Schlüter 

and Schoon, (2015) pp. 18-23. The principles were first introduced in a paper by Biggs et al (2012) 

and further explained in the book “Principles for building resilience – sustaining ecosystem services 

in social-ecological systems” (Biggs, Schlüter and Schoon, 2015), the principles are also shortly 

described in a popular summary (Biggs et al., 2015). The seven principles, which have been 

identified to enhance resilience in social-ecological systems by Biggs et al., 2012, 2015; Biggs, 

Schlüter and Schoon, 2015 are presented in table 1. 

Table 1. The seven principles for building resilience of ecosystem services in social-ecological 

systems. The principles can further be divided into principles regarding the generic social-

ecological system (principle 1 – 3) and principles related to governance of SES (4 – 7).  

Principle Description 

1. Maintain 

diversity 

and 

redundancy 

In a social-ecological system different options for responding to change is crucial 

in dealing with change and uncertainty (Biggs et al., 2015). In order to have 

different options for encompassing social-ecological systems, diversity is needed 

both in the ecological and social domain. Redundancy refers to the capacity of 

system actors to compensate for each other, thereby a certain disturbance is 

unlikely to affect all components in the same way (Biggs et al., 2012).  

2. Manage 

connectivity 

Connectivity can be both good and bad when it comes to building resilience of a 

social-ecological system. High connectivity is good when recovering from a 
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The principles aim to support the design of governance structures, from local to global scale, to 

promote sustainable development pathways and the resilient supply of ecosystem services, and thus 

sustain ecosystem services crucial for human well-being when facing change (Biggs, Schlüter and 

Schoon, 2015). Furthermore, Biggs, Schlüter and Schoon (2015) emphasize that these principles are 

not definite, but there is sufficient amount of empirical and theoretical evidence to suggest that 

these seven principles enhance the capacity of social-ecological systems to manage resilience. The 

principles do not necessary enhance resilience when implemented in isolation (Biggs, Schlüter and 

Schoon, 2015). They interact with each other and the effect of each principle depends on the 

implementation of other principles. For example, participation enhances learning, learning on the 

other hand is facilitated by a diversity of knowledge sources and monitoring of the ecological 

domain (slow variables and feedbacks) (Biggs, Schlüter and Schoon, 2015). 

According to Quinlan et al (2016), the principles can be divided into principles related to the 

resilience of the social-ecological system or the resilience of its governance and whether the 

principles focus on system dynamics or system structure. Both the structural and dynamic aspects of 

a system contribute to its resilience, as well as interventions and the system itself, thus the different 

dimensions of social-ecological systems are important in building resilience (ibid.). The division of 

the principles is presented in table 2 below.  

 disturbance, but high connectivity also spreads disturbances fast across a system. 

Connectivity is the structure and intensity of interaction (links) between actors 

(nodes) in a system (Biggs et al., 2012, 2015). 

3. Manage 

slow 

variables & 

feedbacks 

Social-ecological systems consist of feedbacks and slow variables, which form the 

structure and identity of the system. Feedbacks, if possible to manage can prevent 

a system from crossing a threshold, these dampening feedbacks are crucial for 

maintaining essential functions during change. Reinforcing feedbacks on the other 

hand enhance change. Slow variables determine the underlying structure of the 

system (Biggs et al., 2012, 2015).  

4. Foster 

complex 

adaptive 

systems 

thinking 

Social-ecological systems are continuously evolving and adapting to change, 

complex adaptive systems thinking highlight the importance of understanding 

complex interactions and dynamics in social-ecological systems in order to sustain 

ecosystem services, it enhances resilience by providing a holistic approach to 

manage social-ecological systems  (Biggs et al., 2012, 2015). 

5. Encourage 

learning 

Social-ecological systems are continuously changing and thereby there is a 

constant need to revise knowledge to enable adaptation and approaches to manage 

the system. Experimentation and innovation are encouraged to enhance resilience 

(Biggs et al., 2015). 

6. Broaden 

participation 

Refers to active engagement of relevant stakeholders in the management and 

governance process. Participation is building trust among people through repeated 

interactions and plays a role in self-organizing regulation of environmental 

commons and is crucial in enhancing social-ecological resilience (Biggs et al., 

2012, 2015). 

7. Promote 

polycentric 

governance 

Polycentricity refers to the interaction between multiple governing bodies of 

different sizes within a specific policy arena or location. It is seen as one of the 

best ways to achieve collective action in the face of change. A polycentric system 

can cope with complex systems and change since the different subunits have 

different response capabilities to external shocks. A polycentric governance 

system also enables the other resilience principles (Biggs et al., 2012, 2015). 
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Table 2. Division of resilience enhancing principles. Modified from (Quinlan et al., 2016). 

 

These different characteristics of the principles are particularly important to understand when 

evaluating resilience of social-ecological systems (Quinlan et al., 2016). Much focus has been on 

the systems being governed, not the governance of these systems (ibid.). Strengthening resilience of 

social-ecological systems requires consideration of the resilience of both these aspects, the social-

ecological system itself and the governance intervention strategy (ibid.). 

 

4. Method 

To determine how the maritime spatial planning process can enhance resilience against climate 

change within the marine social-ecological system I chose to apply a similar principle-based 

approach as developed by Nemec et al., (2014). A general resilience approach refers to building 

resilience against any shocks, novel, unpredicted and unfamiliar ones (Carpenter et al., 2012).The 

impacts of climate change on the marine social- and ecological systems are largely unknown and 

unexpected impacts and cascading effects may occur. Thus, a general resilience approach is 

justified in order to build capacity to handle all types of shocks, as specified resilience focus on 

building resilience to known disturbances and shocks.  

I used the seven principles for enhancing resilience of ecosystem services (Biggs, Schlüter and 

Schoon, 2015) as a basis for  interviews with maritime spatial planners and environmental experts. 

The principles are suggestions on features important to consider within the social- and ecological 

domain in order to enhance capacity of a social-ecological system to sustain ecosystem functions 

(ibid.). In this section the data collection and analysis methods used to address the research question 

are described. 



 

 
24 

4.1 Data collection 

Semi-structured interviews were conducted in order to gather data. I first contacted 6 spatial 

planners who are working with developing maritime spatial plans within the Gulf of Bothnia. The 

planners are members of the MSP coordination group and have insight to the planning process, also 

the coordinator of the Finnish MSP cooperation was interviewed. The planners are also conducting 

regional planning and have broad knowledge of the social domain of their region.  

Some of the planners also invited environmental experts from their region to attend the interviews. 

A total of 13 persons from the five coastal regions bordering to the Gulf of Bothnia were 

participating in the interviews. All the interviewees have a central role in the maritime spatial 

planning of the Gulf of Bothnia. The interviewees were either planners conducting maritime spatial 

planning or environmental experts involved in projects supporting the maritime spatial planning 

they were working at the regional councils responsible for developing MSP plans in the Gulf of 

Bothnia, except one of the interviewed environmental experts, who were working for the regional 

Centre for Economic Development, Transport and the Environment. More information regarding 

the interviews are presented in appendix 1. 

After I had conducted the interviews with the planners and environmental experts, I decided to 

conduct an additional interview with an environmental researcher at the Finnish Environment 

Institute in order to gather additional information regarding the resilience aspects of the ecological 

domain and how MSP could enhance resilience of the marine ecosystem. All interviewees were 

familiar with the resilience thinking concept but had no experience in applying the concept 

themselves. 

The interviews were based on the seven resilience principles identified to enhance resilience in 

social-ecological systems (Biggs, Schlüter and Schoon, 2015). In the beginning of the interviews I 

shortly presented the resilience concept and a detailed description of the seven resilience principles 

in a power-point presentation. The PowerPoint presentation was displayed during the interview and 

it also included my questions and a short description of each principle. The principles were 

discussed one at a time. 

For the key properties to be managed within the social-ecological system (principle 1 – 3), I used 

the questions regarding general resilience in the workbook by the Resilience Alliance (2010) p. 35. 

Regarding principle 4 – 7, which are pointed at evaluating the governance system, a different 

question formulation was applied, as the aim was to find out if such governance structures outlined 

in the resilience principles were applied in the SES.   
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Table 3. Questions asked and opening for discussion during the interviews. 

Resilience principle Question presented during the interviews 

1. Maintain diversity and 

redundancy 

In which part of the SES is there little or no diversity, which 

might render the system vulnerable to loss of function?  

2. Manage connectivity In which part of the SES is there little or no connectivity, 

which might render the system vulnerable to loss of function?  

3. Manage slow variables 

and feedbacks 

In which part of the SES is there loose feedbacks, which might 

render the system vulnerable?  

4. Foster complex adaptive 

systems thinking 

Is a complex adaptive system thinking adapted in the SES, are 

there factors that obstruct a CAS thinking-based approach? 

5. Encourage learning Is learning encouraged in the SES, are there factors that 

obstruct learning in the governance system? 

6. Broaden participation Is public participation applied in the SES? Are there factors 

that obstruct the broadening of participation? 

7. Promote polycentric 

governance 

Is a polycentric governance system in the SES, are there 

factors that obstruct a polycentric governance system? 

 

During the data collection, I noticed that my questions were complex as they concerned the marine 

social-ecological system as a whole. The questions were difficult to reflect upon for the 

interviewees. However, I decided to be consistent throughout the interviews in order to get 

representative results.  

4.2 Data analysis 

During the data analysis I realized that few of the results related to the social-ecological system and 

most of the results concerned aspects of the maritime spatial planning process itself. Thereby, the 

interview results did not adequately inform my initial approach to address the research question 

which was to first evaluate general resilience of the social-ecological system to identify processes 

or structures potentially eroding resilience, which could be addressed by the MSP process in order 

to enhance resilience against climate change. Most of the interview results however directly 

addressed how MSP could enhance resilience through the seven resilience principles. I realized that 

my original approach had been too complex, and my interview questions too broad.  

The fact that the interview results did not inform my approach gave me the opportunity to rethink 

my approach to address the research question. I decided to shift my approach from identifying 

weaknesses/strengths regarding general resilience of the social-ecological system to instead 

evaluate how the MSP process could enhance resilience through the general resilience principles, as 

the interview results better informed this approach. 

The results were transcribed. All interview results were compiled and divided according to the 

seven resilience principles as they had been discussed one at a time during the interviews. During 

the analysis I noticed that there was a distinct division of possibilities to enhance each of the 

resilience principles through MSP and potential challenges related to addressing some of the 

principles. Thus, I further divided the results into aspects of the MSP process potentially enhancing 

and reducing resilience, similar to the division of results applied by Adger et al (2011).  
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The division of results into aspects of the MSP process enhancing each of the resilience principles 

and related potential challenges allowed an analysis of how the MSP process can enhance resilience 

and thus directly address the research question.  

Some of the results did not directly address the resilience principles but were relevant for the study, 

these were for example aspects related to the MSP process and climate change concerns in the 

regions. These results were divided into a separate section.  

 

5. Results  

In the following sections the results from the interviews are presented. The chapter is divided into 

subsections in accordance with the seven resilience principles. The interview results related to each 

principle are presented under the subsections. The interviewees found some of the principles to be 

challenging to address through the MSP process, these challenges are explained in the end of the 

sections.  

Other findings, not directly linked to the resilience principles, but relevant for building resilience in 

general are presented in as separate section. In the last section the main findings are summarized in 

a table. 

5.1 Maintain diversity and redundancy 

The interviewees emphasized that a diversity of actors, from local to international scale, are 

included in the Finnish MSP process. The actors involved bring diverse knowledge to the process, 

which contributes to learning and potentially innovation (through public participation and 

connectivity).  

Maritime spatial planners from the central- and northern Ostrobothnia emphasized the great 

diversity of livelihoods related to the marine sector along the coast of the Gulf of Bothnia. There are 

for example traditional maritime industries, such as shipping and aquaculture, fisheries along the 

coast. Many of the planners thought the marine activities can further be diversified through the blue 

growth agenda, by engaging actors in the MSP process and by assigning marine space for new and 

innovative activities. In the county of Ostrobothnia blue growth, particularly the unexploited 

potential within the use of genetic resources was discussed.  

 In Satakunta the importance of capacity of the marine ecosystem to sustain blue growth activities 

were discussed. Aquaculture was mentioned as one blue growth activity to pay particular attention 

to, it provides food for human consumption as capture fish landings decline but forms a pressure to 

the marine environment and can therefore reduce its resilience.  

Climate change could bring opportunities for new marine activities and diversify the sector. 

Particularly in the county of Lapland, where interviewees mentioned that less ice cover could 

promote aquaculture and shipping but adversely affect the winter tourism. On a larger scale, climate 
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change will influence the dynamics of SES in the Baltic Sea region, the interviewees in Lapland 

emphasized the impacts of opening the northern passage for shipping, this would probably shift 

much of the Baltic Sea shipping cargo to railways and should be taken into consideration within 

MSP.  

It is known that climate change will influence the ecosystem functions and species distributions. In 

accordance with the environmental researcher, marine activities can be coordinated with 

consideration on valuable habitats and thereby, ecological diversity can be supported through MSP. 

The environmental researcher also highlighted the benefits of climate change models and 

simulations of species distribution in MSP and in taking climate change into consideration in 

planning.  

Regarding redundancy the environmental researcher emphasized that there is low redundancy of 

key species in the Gulf of Bothnia marine ecosystem. This makes the ecological domain highly 

vulnerable to change. Loss of a key species could lead to cascading effects in the ecosystem. The 

planners emphasized the value of new information regarding the benthic habitats, which has been 

produced through the inventory program VELMU. The new information makes it possible to take 

underwater habitat diversity and key species in consideration and thus support ecological diversity. 

5.2 Manage connectivity 

Regarding the social domain, the interviewees agreed that public participation strongly contributes 

to enhanced connectivity among stakeholders involved in the planning process (further described in 

section 5.6. Broaden Participation). The MSP process brings actors together across different scales, 

including research institutions, local citizens and actors within the maritime sector. In the interviews 

it was also highlighted that MSP includes international cooperation when it comes to research and 

the international consultations of the draft plans. In the county of Ostrobothnia, international 

cooperation in the planning process itself was discussed. Cooperative planning efforts with Sweden 

could promote planning for climate change in the Gulf of Bothnia, but the differing approaches to 

MSP was considered to pose a challenge to such cooperation. Furthermore, many planners 

emphasized the importance of The Helsinki Convention for the Protection of the Marine 

Environment of the Baltic Sea Area (HELCOM) as a central node in international cooperation.  

MSP could potentially enhance ecological connectivity (and diversity) by assigning blue corridors 

in MSP in order to enhance connectivity between important habitats, this was particularly discussed 

with planners from the regional council of Lapland as similar “ecological corridors” had been 

implemented in their regional plan the planners found it possible to apply similar ideas in the 

maritime spatial plans. The environmental researcher emphasized that through adequate planning, 

activities could be located in such manner, that connectivity between valuable habitats are not 

interfered. Good connectivity between habitats also allows species to move with the changing 

environmental conditions when adaptation is no longer possible. 

According to the EU framework directive on maritime spatial planning, the land-sea interactions 

should be considered in the plans. In one of the interviews a planner emphasized the fact that the 

dynamics between people and the sea are changing was discussed, people are not as dependent on 
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marine resources as earlier when many gained their livelihood from the sea. Also, the changing 

values and needs of the social domain makes it difficult to predict future interactions between land 

and sea. In the interview with planners from the Northern- and Central Ostrobothnia land-sea 

interactions were discussed in the context of eutrophication.  Land-based activities influence the 

ecosystem status due to nutrient runoff and thus, affects ecological resilience. 

When it comes to cooperation between the counties conducting maritime spatial planning, it was 

clear that there were difficulties related to the cooperative planning process across county borders. 

Common plans between multiple counties have not been developed before. A common process 

between counties requires compromises and new planning practices. Furthermore, the high 

connectivity of volunteering groups of firemen and sea rescuers along the coast was also 

highlighted by one of the planners in the context of an oil spill accident at sea where local 

volunteering firemen were the first ones at the site to prevent the damage from spreading.  

5.3 Manage slow variables and feedbacks 

The interviewees found the coordination of pressures caused by human activities to be one of the 

most important contributions of MSP in relation to environmental quality and resilience. 

Coordinating human activities at sea implicitly involves managing slow changing variables (e.g. 

climate change, eutrophication, technological development, changing values and culture) and 

related impacts on fast variables (e.g. algal blooms, species distribution) and consider these in the 

planning.  

The concept of thresholds is not applied in planning but are used in marine management. One of the 

planners emphasized that the concept of slow variables is applied within the MSFD, which involves 

monitoring of variables and identification of thresholds for describing good environmental status. A 

planner emphasized that there are plenty of thresholds influencing blue growth, for example 

technological thresholds which makes it difficult to implement certain technologies and economical 

thresholds influence the incentives to exploit seafloor minerals.  

Slow variables and feedbacks loops on a more practical level were discussed during the interviews, 

examples of feedbacks are for example new maritime activities, which can include feedback loops 

beneficial for the environment and ecosystem function. One of the planners mentioned cultivation 

of plants for energy production purposes. The plants would take up nutrients in the water and 

thereby dampen eutrophication. In the end of growth season, the plants would be harvested and 

utilized as raw material for biogas production. Another example of potentially beneficial feedback 

loops mentioned was wind power foundations, which can form artificial reefs and habitats for 

different species. 

Regarding fast variables, many of the planners mentioned the fast changing and unpredictable 

variables of the social domain, such as politics (particularly energy and climate politics) and human 

values are important, but challenging aspects to consider in the maritime spatial planning. Human 

values can directly influence the resilience of the marine ecosystems. Environmental experts 

mentioned the decreasing seal hunting as an example, which has led to the abundance of seal 

affecting the whole food chain, the seals also destroy fishing equipment which affects the livelihood 
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of fishermen. Technological development was also mentioned as a fast-changing variable of the 

social domain, which is difficult to predict and consider in planning actions. The future needs of 

marine ecosystem services for technological innovations are unknown and evolve fast. Furthermore, 

the short-term scope in national politics can cause fast changes in the social domain. Particularly the 

energy- and climate politics can influence the blue growth sector. Elections are held with four-year 

intervals and new government plans are made with new aims potentially contradictive to the aims of 

the earlier government plans.  

In general, many of the planners thought the identification of feedback loops was difficult, and it 

was unclear how MSP could contribute to enhancing this particular principle. More research was 

asked for in this field, particularly regarding identification of feedback loops sustaining important 

habitats, in order to support planning and understanding of marine ecosystem dynamics. 

5.4 Encourage learning  

The interviewees thought MSP could enhance innovation within blue growth and encourage 

learning particularly through the broad network of institutions involved in research around MSP and 

public participation. Knowledge and experiences are exchanged through public participation, 

workshops and international maritime spatial planning research projects.  

When it comes to learning, the planners felt that MSP itself is a learning process, as it is conducted 

for the first time. Some planners also felt that they had a responsibility to educate the public about 

MSP and the ecosystem-based approach, while exploring what the process involves. Moreover, 

much new knowledge has been produced as background material for the planning process, which 

has promoted learning within the maritime sector, this was particularly discussed with the planners 

of the Northern- and Central Ostrobothnia. The Finnish Inventory Programme for the Underwater 

Marine Environment (VELMU), was mentioned by many interviewees as an example of new 

material produced to support the MSP process.  

The learning-based notion of MSP was discussed in one of the interviews. The implementation of 

the plan is monitored and the results will then be utilized in order to improve the following plan, 

which facilitates learning In the county of Satakunta  the interviewees discussed that feedback 

received from the public on earlier plans could be reviewed and used in development of new plans 

(in following planning cycle of MSP), this could enhance learning of the dynamics of the social 

system in relation to the sea. Many of the interviewees also emphasized that the role of MSP is to 

support decision-making, and it is not a legally binding plan. MSP can bring up the value of marine 

ecosystem services, and thereby potentially enhance learning regarding climate, sustainability and 

environmental change in the marine environment. The interviewees agreed on the importance of 

public participation in the planning process and learning. Moreover, the planners, who also conduct 

regional planning emphasized that the information produced within the MSP process is useful for 

the regional planning process. Foster complex adaptive systems thinking 

Many of the planners highlighted the importance of systems thinking in planning. Different sectors, 

their dynamics and cumulative impacts of their activities must be considered as a whole, the focus 

of planning cannot be on one particular sector. One of the planners stated that “planning is about the 
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dynamics of the social and ecological domains and evaluating social-ecological impacts of locating 

an activity at a certain place”.  

In one of the interviews the interviewees discussed that through the participatory process of MSP, a 

system thinking perspective could potentially be enhanced among actors, which could help finding 

synergies among marine activities and to create more holistic understandings.  However, one of the 

planners stated that the lack of scientific knowledge regarding synergies of different marine 

activities was mentioned as a hinder for finding beneficial synergies. A systems perspective could 

also be beneficial when planning for the future, as one environmental expert stated: “people are 

great on living in the present, long term implications are often forgotten about”.   

 In the county of Ostrobothnia, the use of climate change scenarios in maritime spatial planning was 

discussed. Scenarios can for example be utilized in public participation and workshops to put the 

participants in the same starting point and open discussions regarding questions like “how will 

climate change affect our activities or daily life?” and “how can we, in our activities, mitigate 

climate change?”. Through such discussions common goals and collective action can be built. 

Overall, the interviewees agreed that a system thinking approach is applied in the MSP process, a 

holistic perspective is in place and it is promoted by the multiple actors and stakeholders involved 

in the planning process. 

5.5 Broaden participation  

All interviewees agreed on the importance of public participation in the MSP process and that 

sufficient participation can enhance social-ecological resilience. The planners emphasized that 

locals and actors within the maritime sector can have experience-based knowledge, useful in 

planning, but which can be difficult to acquire through scientific research. Moreover, the public and 

local actors can notice changes in the marine ecosystem - potentially important warning signs of 

impacts on the ecosystem. In accordance with some of the interviewees, engagement of actors 

within the maritime sector was considered most valuable, engagement of actors can promote 

identification of new synergies and enhance innovation within the marine sector and build trust 

between authorities and actors. 

In the county of Ostrobothnia, it was emphasized that change towards sustainable development 

requires change at the grassroot level, and that the participatory process potentially could influence 

decisions made on these levels and thus foster change towards more sustainable pathways. 

Furthermore, the public participation process increases transparency and builds trust between 

actors. An environmental expert particularly emphasized trust between authorities and actors in this 

context. 

Regarding the implementation of public participation Many of the interviewees mentioned the fact 

that public participation will mainly take place online, but workshops and public meetings will also 

be held during the planning process. During many of the interviews the potential of online based 

participation was discussed, it facilitates effective spreading of information and a broad public can 

be reached. However, a challenge related to online participation discussed in many interviews are 

how to reach and engage those who do not use internet. The interviews were in general concerned 
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about how the public can be engaged in the MSP process. The MSP is largely unfamiliar to the 

stakeholders, and the planners felt that they had the responsibility to first inform about MSP in 

order to engage stakeholders. The planners were worried that the large spatial scale of the plan 

could make the public feel that the plan does not influence their day-to-day life in the same way as a 

more detailed level plan. Other causes which could reduce the engagement in the planning process 

mentioned during the interviews are the fact that the maritime spatial plans are not legally binding 

in Finland, and the planning documents are more of strategic plans (among many other strategic 

plans). 

5.6 Promote polycentric governance 

The planners agreed that a polycentric governance structure is in place within the MSP process 

since the planning process has been assigned to the regional councils, which takes the planning 

close to the people. In one of the interviews the features of polycentricity, such as the fact that 

information to support the planning process has been produced by different institutions and there is 

a redundancy of institutions working with environmental issues and climate change were discussed. 

Furthermore, the interviewees emphasized that the MSP process engages different governance 

levels as the plans are first approved at the regional scale before the final approval in the 

environmental ministry, which involves different institutional scales in the decision-making and 

enhances polycentricism. 

5.7 Other findings  

The Finnish maritime spatial planning process has recently started and during the interviews it 

became clear that there are much uncertainties regarding the planning stages, what the maritime 

spatial plans should include, and how the final results will be presented. Also, the ecosystem-based 

approach and its implications included uncertainties.  The interviewees pinpointed that climate 

change, and how it should be considered in the MSP, had not yet been discussed due to the early 

stage of the planning process. However, the interviewees found climate change to be important to 

consider as the MSP plans will have an aim year around 2035 – 2040. Furthermore, the aim is to 

consider both mitigation and adaptation measures to climate change, even if the Finnish MSP 

legislation do not explicitly require climate change consideration. 

The interviewees agreed that uncertainties related to climate change pose a huge challenge for the 

planning process and in the regional council of Satakunta the need for more information regarding 

impacts of climate change on the marine ecosystem combined with human pressures was discussed. 

On the other hand, one of the environmental experts in the county of Ostrobothnia highlighted that 

we should be more “solution oriented” and focus more on solutions instead of focusing on the 

problem.   
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5.8 Summary of findings  

During the interviews it was clear that there are many links between the seven principles for 

building resilience and the maritime spatial planning process. The maritime spatial planning process 

has a holistic character and inherently aim for sustainable use of ecosystem services due to its 

ecosystem-based approach. The main findings from the interviews regarding how the maritime 

spatial planning process can enhance social-ecological resilience in practice are presented in table 3 

below. 

Table 4. Summary of main findings. “S” indicate features of MSP potentially enhancing capacity of 

social domain and “E” resilience of ecological domain in principle 1 – 3.  

 Resilience 

principle 

MSP process features enhancing resilience 

G
en

er
ic

 s
o
ci

a
l-

e
co

lo
g
ic

a
l 

p
ri

n
c
ip

le
s 

1. Manage 

diversity and 

redundancy 

 

S - diversity of knowledge including local knowledge, national and 

international research  

- diversity of governing bodies involved in the planning process 

E - supporting biodiversity by spatially allocating pressures  

- support biodiversity by reducing habitat fragmentation through 

planning measures  

2. Manage 

connectivity 
S - increasing connectivity within MSP work across scales, 

including planners, actors, the public and international 

cooperation by public participation 

E - possibility to enhance connectivity by implementing “blue 

corridors”  

- model future species distributions 

3. Manage slow 

variables and 

feedbacks 

S - the continuous planning enables adaptation and response to 

environmental- and social change (e.g. technology, politics, 

trends and values) 

E - spatially coordinating activities, variables and feedback loops  

- feedback loops introduced by new blue growth activities 

supporting ecosystem resilience   

T
h

e 
g
o
v
er

n
a
n

ce
 s

y
st

em
 

4. Foster CAS 

thinking 
- scenario planning, particularly when applied in public participation 

- finding synergies between activities, emphasizing a holistic approach 

5. Encourage 

learning 
- exchange of knowledge and experience through  

- MSP itself a learning process done for the first time, learning about 

system dynamics through the continuous MSP process and SEA  

- facilitate innovation and experimentation  

- new information produced to support the MSP process 

6. Broaden 

participation 
- online-based participation reaches a broad public 

- engaging public, actors within the marine sector, authorities and 

includes international connections  

- building shared visions and collective action 

- exchange of experiences and knowledge, local knowledge  

- building trust, increase transparency  

7. Promote 

polycentric 

governance 

- polycentric governance structure in place (supporting all principles 

above) 

- planning conducted by regional councils where local knowledge can 

enhance local characteristics in the planning process   

- governance/and non-governance institutions at different scales 

involved in the MSP process  



 

 

6. Discussion 

The discussion is divided into two sections. In the first section and its sub-sections the 

interview results are discussed. The interview results indicate that there is possibility to 

enhance both resilience of the ecological and the social domain through MSP, this will be 

highlighted in the discussion. The findings are also discussed in relation to theory presented in 

this study and other literature within the field.  

In the second section of the discussion, the method used in this study, factors that could 

potentially influence the interview results and the generalizability of the results are discussed.   

6.1. Planning measures for enhancing resilience of the ecological 

domain 

MSP is a tool for spatial coordination of all maritime sectors at sea. The most significant 

contribution of maritime spatial planning regarding ecological resilience is the coordination of 

activities in order to reduce the negative impacts on the vulnerable ecosystem and valuable 

natural areas. During the interviews it was clear that information regarding the ecological 

functions is needed in order to be able to consider resilience of the ecological domain in the 

planning, complex interactions of the marine ecosystem are difficult to understand, and 

modeling estimates can be made regarding future change in order to support planning. The 

utilization of  models for understanding future change supports decision-making under 

uncertainty and is an adaptive approach which allows MSP to define potential future conflicts 

between the use of marine areas before investment decisions have been made (Craig, 2012). 

As described in the theory section many studies have been conducted in this field. Moreover, 

this kind of “anticipatory planning” by using modelling, allows adaptation of management 

measures (Scharin et al., 2016) and MSP to response to future impacts. Ecological resilience 

can further be enhanced by good connectivity between habitats, as stated by  (Jonsson et al., 

2018) and based on the interview with the environmental researcher. The planners also 

thought blue corridors could be implemented in the maritime spatial plans as a measure to 

enhance ecological resilience.  

The identification of slow- and fast changing variables and related thresholds within the 

ecological domain are central to keeping systems within certain states. The concept of 

variables and thresholds were considered to be interesting and potentially useful in planning 

by the interviewees. The interviewees also called for more information regarding feedback 

mechanisms. Furthermore, there is lack of experience regarding feedback loops introduced by 

blue growth innovations and the connection of the feedback loop concept and possibilities to 

implement it in maritime spatial planning is difficult to define. Thereby, it is difficult to 

estimate how feedback loops can be taken into consideration in planning. Scharin et al (2016) 

highlight the importance of understanding feedback mechanisms that accelerate undesirable 

change and the need to address these in management strategies. The concept is probably be 

more useful for “proper management” of natural resources, for example within ecosystem 
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restoration, where positive feedback loops need to be broken in order to shift the system to a 

desired state (Biggs et al., 2012).  It has however been identified that preserving regulating 

ecosystem services could prevent crossing thresholds (Biggs et al., 2012), these regulating 

ecosystem services provided by the Gulf of Bothnia could potentially be mapped and 

supported through MSP.  

Overall, the interviewees emphasized that MSP can contribute to enhancing resilience of the 

ecological domain by coordinating current and future pressures at sea to reduce impact on the 

marine ecosystem. By increasing knowledge regarding blue growth and finding synergies 

among actors the negative impacts on the marine ecosystem can be reduced and thus the 

resilience against change can be enhanced. However, this requires stakeholder involvement 

and effective public participation. It should also be noted that the adaptive capacity of the 

current marine ecosystem is limited. Environmental change will force species to retreat from 

the Gulf of Bothnia. New species will most likely replace some of the species, others, such as 

the bladder wrack, an important key habitat forming species, can most likely not be replaced, 

this will cause changes in the marine ecosystem functions (Vuorinen et al., 2015). This will 

influence the social domain and require adaptive transformative capacity. Particularly 

fisheries can be significantly affected by shifts in the marine ecosystem and availability of 

certain fish species. 

6.2. Enhancing resilience of the social domain 

The planners agreed that one of the most important contributions of the MSP process is the 

public participation and engagement of stakeholders. Through the public participation 

process, a diversity of organizational forms, actors and the public can be engaged and thus 

provide diverse experiences and knowledge to support the MSP process and promote blue 

growth.  

The combination of different knowledge systems is beneficial for learning and understanding 

the dynamics of ecosystems and climate change (Folke, Colding and Berkes, 2002; Folke et 

al., 2005). Thus, it is justified to include the public as well as the maritime actors in the public 

participation process. Kaitila et al., (2018)  emphasize the importance of involving actors, but 

do not mention the public. This matter also divided the interviewees, some of the interviewees 

emphasized the engagement of actors but did not find the public as important whereas others 

emphasized the importance of local knowledge which can be obtained by involving the 

public. When it comes to learning, the planners emphasized that MSP is a learning process for 

them as it is conducted for the first time. The expected significant climate change impacts on 

the Gulf of Bothnia calls for climate change consideration in MSP. The access to climate 

change models and ecological models makes it possible to consider these impacts in the 

planning process in an innovative way, thus MSP could be a learning opportunity, not only 

for how to conduct maritime spatial planning, but also for planning for climate change and 

experiences could be utilized in other planning context.  

The interviewees emphasized that innovation within the maritime sector could be supported 

by the participatory MSP, and by assigning locations for new activities at sea. The 
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participation process can be a great platform for actors within the marine sector to network 

and thus find synergies and innovative solutions among activities at sea. Strong networks, 

trust and high connectivity, which can be built through sufficient participation are also 

important when facing change and recovering from disturbances (Biggs et al., 2015). 

Participation is a great way of sharing knowledge, the public can contribute with useful local 

knowledge and explicitly bring forward the ecosystem services valued by the public (Biggs, 

Schlüter and Schoon, 2015), such as recreational and aesthetic values, which might not be top 

priority for actors fighting for their business interests.   

In order to achieve sufficient participation, stakeholders need to be engaged. Many of the 

planners emphasized that the public participation to a large extent will be online-based. Thus, 

a broad public can be reached. Maritime spatial planning could potentially contribute to 

reconnecting people with the sea through the utilization of technology for participatory 

purposes. The use of technology can create platforms for reconnecting people and reduce 

“ecological illiteracy” in order to enhance resilience of ecosystem services (Folke, Colding 

and Berkes, 2002). The online-based participation also poses a challenge in engaging social 

groups not using the internet. However, workshops and public meetings will also be held to 

reach these groups.  

Overall, there was concern regarding how to engage stakeholders and public, mainly due to 

the strategical level of the plan, which can make it difficult to grasp for people. In general, the 

interviewees felt that actors within the marine sector were easier to involve as the planning 

directly influenced their activities, whereas the public was more challenging to get involved 

as few are directly influenced by the planning. Some of the planners thought it would be 

enough to engage the actors within the marine sector in the planning process whereas others 

emphasized the value of local knowledge.  

According to Tschakert and Dietrich, (2010) learning, particularly forward-looking learning is 

important for adaptation and resilience in a climate change context. According to the 

interviewees future scenarios will be applied in the MSP process in order to find alternative 

development pathways, climate change impacts, particularly on blue growth, will be 

investigated in the scenarios. Tschakert and Dietrich, (2010) emphasize that scenario planning 

in public participation processes can be useful for exploring interconnections, surprises and 

uncertainties and can also enhance exchange of experiences and hearing constraints. 

However, some of the planners considered climate change aspects to be difficult to bring up 

and discuss with the public and stakeholders as they were uncertain regarding the 

stakeholders’ knowledge of the topic.  

When it comes to systems thinking, scenario planning can help applying a more holistic 

image of the maritime sector and the issue it is facing. Thus, complex adaptive systems 

thinking could help finding synergies between actors. Maritime spatial planning is indeed, as 

one of the planners stated, systems thinking, it is about considering the consequences (social 

and ecological) of locating an activity at a certain place and finding the best solutions by 

looking at multiple different aspects.  
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6.3. Adaptive transformation 

Adaptive and transformative capacity builds on social capacity and general resilience 

(Carpenter et al., 2012). In accordance with the interview results, the public participation 

process is crucial, and the planners thought there are potential to promote blue growth 

innovations and increase knowledge through the engagement of the public. Blue growth 

implicitly involves a shift towards a more sustainable pathway. Thus, the MSP process could 

facilitate adaptive transformation towards a more sustainable marine sector.  

Transformation is needed in order to facilitate sustainable growth. Sustainable development 

cannot be achieved by continuously adapting to change. There are also constrains to 

adaptation, which can be biophysical and/or socio economic in their nature (IPCC, 2014). 

Thereby, “restricting adaptation responses to existing systems and structures without 

considering transformational change may increase costs and losses and miss opportunities” 

(IPCC, 2014, p. 80).  

Transformation draws on resilience of multiple levels (Folke et al., 2010). Support is needed 

from higher levels and capacity to transform is needed from lower levels. There is evidence of 

support from international level. For example, the Baltic Sea region has moved beyond the 

first step of transformation, the state of denial, the Baltic Sea Action Plan (BSAP) is a strong 

piece of evidence. The BSAP is a program for achieving good environmental status in the 

Baltic Sea by 2021 and it has been adopted by all coastal states. The blue growth agenda is 

another piece of evidence, it has been acknowledged that change is needed in order to steer 

the marine sector towards more sustainable pathways. The maritime spatial planning process 

can be seen as a central part of the transformational process, and could be seen as a 

contribution to the second stage of the transformation “where the options for change are 

developed and new sustainable trajectories of the system are explored” (Walker and Salt, 

2012).  

Transformation also requires capacity at lower levels, even if support is available from larger 

scales. Marshall et al (2012) argue that social characteristics can diminish transformative 

capacity, this includes for example place and professional attachment, which can be drivers 

for adaptation but block transformation. (Adger et al., 2011) emphasize that shared visions are 

required for finding opportunities to transform social-ecological systems toward more 

sustainable pathways, this is at core of MSP and the public participation process, thus there 

are possibilities to enhance transformation toward sustainable blue growth through MSP. 

6.4. The MSP process can enhance resilience on a broad scale 

Based on the interview results, resilience of marine social-ecological systems can particularly 

be enhanced by addressing the principles; diversity and redundancy, connectivity, learning 

and promoting public participation. The interviewees also thought a polycentric governance 

system is in place and present within the MSP process as multiple governance levels are 

involved in the planning process. In accordance with the division of resilience principles 

illustrated in table 2 on page 23 this indicates that MSP can enhance resilience of the social-
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ecological system itself and the governance system. However, with more focus on the system 

structure than system dynamics. In other words, it could be stated, that the MSP process 

builds a framework where marine social-ecological resilience can be enhanced. An exception 

is the dynamics of the governance and management system. According to the interviewees 

learning and complex adaptive systems thinking could be enhanced particularly through the 

public participation process. Thus, in accordance with the division in table 2 on page 23, MSP 

can contribute to enhancing resilience of the system dynamics within the governance system.  

The most challenging principle to address through MSP was the “managing slow variables 

and feedbacks” principle. The interviewees had difficulties to relate the principle to the MSP 

process. The difficulties to address social-ecological system dynamics is probably related to 

the cyclical planning process where data is gathered to plan for the future, whereas 

understanding and managing slow variables and feedbacks require continuous monitoring and 

management interventions when there is opportunity to break positive feedbacks or enhance 

dampening. When it comes to maintaining diversity and redundancy, the concept of 

redundancy was difficult to connect to maritime spatial planning, particularly within the 

social domain, thereby more focus was on diversity during the discussions as it was easier to 

relate to. Furthermore, the focus on diversity reduced complexity of the first principle. 

6.5. Introducing social-ecological resilience to the MSP process 

This study explores how resilience to climate change can be built in MSP by evaluating the 

contribution of the MSP process to the general resilience principles. The connection between 

the MSP process, resilience principles and climate change has not been studied before. Earlier 

studies emphasize ecological resilience in planning of marine protection areas  (Davies et al., 

2016; Queirós et al., 2016), but do not consider resilience of social-ecological systems and 

not in the MSP context. Havenhand and Dahlgren ( 2017) focus on maritime spatial planning, 

but only discuss ecological resilience. This study is a contribution to the research field since it 

has a social-ecological resilience perspective. People are a central part of ecosystems. 

Therefore, resilience to climate change depends on the capacity of the social domain to 

manage the system by different management interventions. Thus, these both these ecological- 

and social features should be considered in maritime spatial planning for climate change.  

The maritime spatial planning is a new planning process to take on for the regional planners 

who are experienced in land-use planning. The MSP is a strategic document, and is not 

legally binding, thus there are opportunities for innovation and new planning approaches. 

Moreover, the resulting map and planning documents will be published on the internet, which 

facilitates the use of technology in a new and innovative way within a planning context. The 

MSP planners’ experience in land-use planning and knowledge of their own region can 

contribute to the consideration of valuable regional characteristics in the planning. On the 

other hand, it can potentially involve a certain level of path dependency and could obstruct 

innovation in building climate change response in MSP. Adger et al (2011) emphasize that 

past experiences often are the drivers when developing response to climate change. When 

facing new challenges, it is the willingness to learn and explore which is the key to resilience. 

This is the case in MSP, there are no past experiences of MSP and marine climate change 
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considerations to utilize, thus the willingness to learn and to experiment will determine the 

successfulness of climate change considerations in MSP.  

6.6. Suggested future research 

Climate change impacts on the marine social-ecological system have not been studied in the 

Gulf of Bothnia, and little focus is on these aspects in the regional climate change- and energy 

strategies developed by the Regional Councils, even if significant impacts are expected within 

the marine environment. These plans guide the climate change work at lower scale, and thus 

the decisions made in the field. A climate change adaptation strategy for the marine social-

ecological system could be developed to support the climate change considerations in MSP as 

well as in the marine strategy. This could be a way of recognizing climate change related risks 

in marine areas and build capacity of the social domain to response to future change. 

Furthermore, Adger et al (2011) argue that identifying sources for resilience and harnessing 

them are crucial for the long-term sustainability of social-ecological systems. Through an 

adaptation strategy these sources of resilience in the system could be explored and enhanced. 

Due to the international character of MSP such a strategy could potentially even be developed 

in cooperation with Sweden. One country cannot combat climate change alone, and we share 

the Gulf of Bothnia, which calls for cooperation. Moreover, the marine ecosystem services 

important to the coastal regions have not been mapped. A study regarding ecosystem services 

valued by different stakeholders could support the ecosystem-based MSP process and finding 

potential trade-offs between interests. The mapping could for example be conducted in 

cooperation with stakeholders. The study by (Garpe, 2008; Bryhn et al., 2015) is a great 

foundation for such mapping as it defines the ecosystem services provided by the sea. An 

understanding of the valued ecosystem services among stakeholders in the region could also 

help in defining climate change risks related to the marine social-ecological system, and thus 

build response capacity and resilience against projected impacts. 

6.7. Aspects potentially influencing the results 

Two emerging factors which could have influenced the interview results. First, the 

interviewees had not applied the resilience concept themselves, thus they did not have a deep 

insight into the resilience concepts or the resilience principles used in the interviews. A 

deeper understanding of the resilience concepts would have been beneficial when relating the 

resilience principles to the MSP process and evaluating how MSP can contribute to enhanced 

resilience. Thus, a certain level of open-mindedness and shift in mindsets was required of the 

interviewees to enter a “resilience mindset” and to think outside the box, something that 

happens more naturally to others, but is difficult to others.   

Secondly, the early stage of the MSP planning process is a factor potentially influencing the 

results, as climate change impacts had not been considered yet. There was much uncertainty 

regarding what the maritime spatial plans should include, and climate change impacts had not 

yet been considered in the planning process, thus it was challenging for the planners to relate 

climate change impacts to actual planning measures. However, the introduction of the 

resilience concept in maritime spatial planning opened up for great discussions and provided a 
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new point of view for the interviewees regarding sustainability of ecosystem services in the 

face of change.  

6.8. The chosen method 

The seven principles of resilience have been identified and developed through extensive 

research. They try to concretize the broad scope of resilience theory to practical guidance on 

how to enhance resilience. Thus, the principles were a sufficient starting point when looking 

into how resilience can be enhanced through MSP. However, with hindsight, the interview 

questions should have been more specific, focus should have been on enhancing resilience 

through the MSP process from the beginning and directly related to the potential contribution 

of MSP. This would have reduced complexity of the interviews and perhaps been easier to 

relate to for the interviewees. My original approach to address the research question was not 

straight forward and induced unnecessary complexity. The approach was inspired by 

resilience assessment (Resilience Alliance, 2010) and the use of resilience principles to assess 

resilience (Nemec et al., 2014) of social-ecological systems, and did not fit the need of this 

study. On the other hand, due to the fact that climate change has not been considered in the 

planning process yet, the interviewees would perhaps not have been able to answer more 

detailed questions regarding climate change considerations in the MSP work. 

Furthermore, the thoughts regarding aspects potentially enhancing resilience in MSP were 

consistent among the interviewees. Similar considerations were brought up in the different 

regions. This is probably due to the fact that many of the interviewees had a background in 

planning and were part of the MSP coordination group where regular meetings are held. On 

the other hand, the similar answers indicate that the group is on the same page regarding the 

MSP process. A different setting of interviewees could have benefitted the study. 

Interviewing different stakeholder groups with different point of views, such as wind power 

companies, shipping industries and recreational users, could have brought in a variety of 

points of view and potential innovative ideas regarding response to climate change, thus the 

study could have provided more support to the actual planning for climate change. On the 

other hand, the maritime spatial planners have the most knowledge regarding the MSP 

process and can best relate to how the resilience principles could be enhanced in practice.   

6.9. Generalization of results 

All social-ecological systems are different, and there is no rule of enhancing resilience that 

fits all. This study aims to explore how the MSP process can enhance resilience to climate 

change in a particular study area. The results indicate which resilience principles could be 

enhanced through MSP in the Gulf of Bothnia and within the boundaries of the Finnish MSP 

process. Furthermore, the specific governance, socio-economic and biophysical state of the 

study area shape the results, and which resilience principles can enhance resilience of the 

specific SES (Biggs et al., 2015). For example, the “promote polycentric governance” -

principle was not found to be particularly important in this study as a polycentric governance 

structure was considered to be in place whereas there seems to be opportunities to enhance 

resilience through public participation, connectivity and diversity. The results are based on 
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interviews conducted with planners within the region and the MSP process can look different 

between countries. Thus, the results cannot be directly applied elsewhere. 

The method used, evaluating possibilities to enhance resilience by applying general resilience 

principles, can however be applied in other contexts where the aim is to explore possibilities 

to enhance resilience through policies or plans. Furthermore, according to Quinlan et al., 

(2016), the use of general resilience principles can provide consistency in resilience practice, 

particularly resilience assessments and measuring resilience, as it builds on resilience theory. 

 

7. Conclusion 

The interview results indicate that most of the resilience principles could be enhanced through 

the maritime spatial planning process and thus, resilience against climate change can be 

enhanced. There is potential to enhance resilience on a broad scale, including the SES system 

structure and the dynamics of management and governance of the SES in other words, three 

out of four dimensions of building resilience, as defined in table 2 on page 23. The principle 

regarding slow variables and feedbacks was considered to be difficult to address and connect 

to the planning process, however, monitoring of environmental and social variables can 

support the planning process and in development of plan revisions. Overall, the principles for 

building resilience provided a new way of managing change in strategic planning, which was 

welcomed by the interviewees.  

When it comes to building resilience, the interviewees emphasized that public participation 

will most likely be more influential than the resulting plan itself as the plan does not have 

legal force. The public participation process has the potential to break path dependency, 

create shared visions and promote a social transformation towards sustainable blue growth. 

Furthermore, the weak ecological domain could be supported by planning decisions informed 

by scenario modeling combined with input from public participation, thus reducing human 

induced pressures and enhancing diversity and connectivity within the marine ecosystem. The 

successfulness of MSP to combat climate change however largely depends on the willingness 

to learn and explore the possibilities to address climate change through the new planning 

approach of MSP.   
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Appendix 1. Interviews 

The interviews were conducted at the regional councils with persons working within the field 

of marine spatial planning. The interviews took approximately two hours and after a short 

introduction to the resilience concept focus was on discussing the seven resilience principles.  

Regional Council of Lapland, 30.05.2018 

Regional Planning Director  

Regional Planner  

Regional Council of Oulu Region and the Regional Council of Central Ostrobothnia 

31.05.2018),  

Environmental manager (Regional Council of Northern Ostrobothnia) 

Regional Planning Manager (Regional Council of Central Ostrobothnia) 

Regional Council of Satakunta 01.06.2018 

GIS Engineer (Regional Council of Satakunta) 

Environmental Expert (Regional Council of Satakunta) 

PanBalticScope-project, Project Designer (Regional Council of Satakunta) 

SustainBaltic-projec, Project Designer (Regional Council of Satakunta) 

Regional Council of Ostrobothnia 06.06.2018 

Spatial Planning Director (Regional Council of Ostrobothnia) 

Environmental Expert (Regional Council of Ostrobothnia) 

Researcher (Centre for Economic Development, Transport and the Environment) 

Skype meeting 27.06.2018 

Environmental Researcher (Finnish Environment Institute) 

 


