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Abstract 
Due to climate change, it is expected that heat waves will be intensified and occur more 

frequently in Sweden; hence, heat-related risks are anticipated to increase, i.e., morbidity and 

mortality. Through heat mitigation strategies, risks associated with heat can be prevented. Since 

Swedish municipalities have a monopoly on urban planning, the municipalities play a crucial 

role in climate adaptation. Based on a questionnaire and interviews, the overall aim of this 

thesis is to investigate how 24 Swedish municipalities within the two geographical regions of 

Greater Gothenburg and Skåne work on heat using heat mitigation strategies. It is also 

investigated how work on heat is prioritised against work on other climate risks Further, it is 

investigated if there are differences between the municipalities' heat work and prioritisation 

based on coastal-inland municipalities and urban population size. Lastly, it is examined which 

factors affect the work and how.  

 

46% (11/24) of the municipalities had conducted heat analysis of the risks and identified 

measures. 29% (7/24) of the municipalities had implemented measures. Municipalities in 

Skåne worked with heat to a greater extent than municipalities in Greater Gothenburg. This 

could be explained by the fact that planners' in Skåne ranked heat higher than planners' in 

Greater Gothenburg, based on their own knowledge and expertise, and that there were 

examples given regarding initiatives on heat work from municipal personnel. Coastal 

municipalities worked on heat to a greater extent than inland municipalities, which could be 

explained by the fact that coastal areas face both coastal and non-coastal climate risks, thus the 

risks are higher and could impact the levels of work. No differences could be identified based 

on urban population size. One reason why few municipalities had started to work with heat can 

be explained by the fact that heat received the lowest rank compared to other climate risks in 

the municipalities' climate adaptation work, which could be further explained by the fact that 

the perception of heat differed from the perception of other climate risks. It can also be 

explained by identified factors affecting the municipalities' heat work. The most critical factors 

influencing municipalities' heat mitigation work was knowledge, followed by legislation, local 

government, support from authorities, and financial resources. The planners expressed the need 

for tools, development of standards, guidelines, guidance from authorities, political decisions, 

and resources to allow the development of work on heat. 
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1. Introduction 

1.1 Background  
 

Climate change and the effects of the urban heat island (UHI) are increasing the number of 

days with extreme heat in urban areas worldwide (IPCC, 2022). Research from The Swedish 

Meteorological and Hydrological Institute (SMHI) (2019) shows that heat waves in Sweden 

will be intensified and occur more frequently. Consequently, it is expected that the risk of heat 

will increase. Besides increasing the risks of health issues such as hyperthermia, heart cramp, 

and heat stroke, there is a correlation between heat and increased mortality (World Health 

Organization, 2018). Correspondingly, the need for heat adaptation is evident. One approach 

to managing heat is through heat mitigation strategies, which implies that technical cooling 

solutions modify the local and microclimate (Meerow & Keith, 2021). Urban characteristics 

which affect the local and microclimate is, for instance, building density, street orientation, 

materials of pavements and buildings (albedo), and vegetation (Oke et al, 2017). Modifying 

these urban characteristics can maximize the cooling effect through shadowing and 

transpiration (ibid).  

 

Nordgren et al (2016) stated that heat adaptation is less researched than climate adaptation on 

other climate risks; only 4% of 3500 online resources related to climate adaptation dealt with 

heat. Further, most of the research on heat has dealt with mapping and modelling rather than 

the planning perspective (Keith et al, 2020). Accordingly, how planners practically apply 

research from mapping and modelling is less researched (ibid). 

 

The Swedish municipalities have a monopoly on spatial planning (The Swedish Planning and 

Building Act [PBL], 2010). Consequently, the municipalities have considerable responsibility 

regarding the implementation of climate adaptation measures. Hence, municipalities have a 

crucial role in Swedish urban planning and are ideally positioned to address the risks of heat. 

In previous research from The Swedish Environmental Research Institute (IVL) (2021) and 

SMHI (2019), work on climate adaptation has been examined in its entirety. Both studies 

showed that climate adaptation levels varied considerably between the municipalities, and 

climate risks such as flood and erosion were dealt with to a greater extent than heat (ibid). 
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However, it was not clear why these differences in adaptation occurred. Studies examining how 

Swedish municipalities work on heat and what affects the work are lacking. 

1.2 Aim and research questions 
 

The overall aim of this thesis is to investigate how Swedish municipalities within the two 

geographical regions of Greater Gothenburg and Skåne work to reduce heat using heat 

mitigation strategies. It will be investigated if work on heat differs between the municipalities, 

how work on heat is prioritised against work on other climate risks, and lastly, identify factors 

affecting the work on heat.  

 

To fulfil the aim, the following research questions will be answered: 

 

- How do the municipalities work on heat using heat mitigation strategies, and does the 

work differ based on Greater Gothenburg-Skåne, coastal-inland, and urban population 

size? 

- How is work on heat prioritised against other climate risks, and does the prioritisation 

differ based on Greater Gothenburg-Skåne, coastal-inland, and urban population size? 

- Which factors affect the work on heat and how? 

 

A questionnaire of 24 planners and interviews with six planners within the regions of Greater 

Gothenburg and Skåne was conducted in spring 2023 to answer these research questions.  

 

 

 

 

 

 

 

 

 

 

 

 



3 

 

2. Theory 

2.1 Climate change and heat waves 
 

As a consequence of the ongoing climate change, extreme heat has become more frequent and 

intense and will continue to increase even at a stabilisation of global warming at 1.5° Celsius 

(C) (IPCC, 2021:1517). It also appears that some of the recent hot extremes would have had 

an extremely low probability of occurring without anthropogenic influence on climate (ibid). 

Further, Wilcke et al (2020) claim that the extreme heat event in Sweden during the summer 

of 2018 would have had a low probability of occurring without human-induced climate change. 

 

According to SMHI (2011), there is a high probability that heat waves will occur more 

frequently in Sweden in the future. SMHI (2013) has identified two different definitions of heat 

waves. The first definition implies a period of at least five consecutive days when the highest 

temperature is at least 25°C. The second definition is similar, the difference is that it is instead, 

the diurnal temperature must be at least 25°C (ibid). Extreme heat, which occurs, on average, 

every twenty years, may by the end of the century, occur every three to five years. In southern 

Sweden, temperatures of 40° C may occur every twenty years (ibid). 

2.2 Heat stress 
 

Heat is deemed to be one of the most significant risks to public health in Sweden, based on the 

degree of severity and probability of occurrence (The Public Health Agency of Sweden, 2021). 

Heat stress is a physiological and behavioural condition that occurs when thermal comfort is 

exceeded. Symptoms of the condition range from mild to severe. The mild symptoms consist 

of, i.e., general condition and dehydration, while severe effects are heat stroke and death (The 

Public Health Agency of Sweden, 2022). Demographic groups that are at particular risk of 

being negatively affected by increased temperatures are, for instance, the elderly, children, and 

chronically ill (ibid). Vicedo-Cabrera et al (2021) states that more than one-third of the global 

heat-related deaths during the last three decades can be attributable to human-induced climate 

change. During the summer of 2018, unusually warm temperatures occurred in Sweden, and 

600-750 deaths are considered to be related to the extreme heat event (The Public Health 

Agency of Sweden, 2022:14). 
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2.3 Urban heat Island (UHI) 

The majority of the world's population lives in urban areas, which is expected to increase to 

68% by 2050 (UN Habitat, 2022:4). In Sweden, it is estimated that 88% of the total population 

currently lives in urban areas (Statistics Sweden, 2022). Due to anthropogenic modifications 

of the atmospheric environment, urban areas tend to be warmer than surrounding non-built-up 

areas, which makes people living in urban areas vulnerable during heat waves (IPCC, 

2022:909). This phenomenon is called urban heat island and is affected by factors such as urban 

structure, surface properties, and proportion of vegetation. The phenomenon is mainly a 

nocturnal event and is most prominent during clear and windless conditions (Oke et al, 2017). 

Previous research has shown that there is a relationship between the intensity of UHI and city 

size measured based on population (Manoli et al., 2019). This means that the intensity of UHI 

increases with city size (ibid). The UHI effect is particularly noticeable during extended periods 

of high temperatures and can contribute to intensifying and prolonging heat waves (The 

Swedish Expert Council on Climate Adaptation, 2022, IPCC 2022). 

2.4 Climate risk 
 

The IPCC (2022) defines risk as follows:  

 

"The potential for adverse consequences for human or ecological systems, recognizing the 

diversity of values and objectives associated with such systems" (IPCC, 2022: 2921).  

 

In a context of climate change impacts, risks are shaped by three determinants and the dynamic 

interaction between them. These are 1) climate-related hazards, 2) exposure and 3) 

vulnerability and can change over time and space because of factors such as magnitude of the 

hazard, likelihood of occurrence and human decision-making. Climate risks are also shaped by 

the behaviour of complex systems, which means that multiple stressors can result in cascading 

or compounding interactions, and non-linear responses, and consequently, cumulative effects 

and unexpected risks (IPCC, 2022). Another aspect of climate risk is that it is shaped by 

responses themselves. The risks of climate change responses can imply, for instance, that the 

response does not achieve what it aimed for or that it results in other consequences or effects 

for other objectives on both local and global scale. Due to climate risks' complexity, risks can 
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be assessed differently by different individuals and groups in society, which thus shapes 

climate adaptation (ibid). 

2.5 Climate adaptation 
 

Although climate change is a global phenomenon, climate change tends to be experienced at 

regional and local scales, which are also the scales at which decisions are made (IPCC, 2021). 

IPCC defines “Adaptation” in the following way: 

 

 “Adaptation in this report, is defined, in human systems, as the process of adjustment to actual 

or expected climate and its effects, in order to moderate harm or exploit beneficial 

opportunities” (IPCC, 2022:134).  

 

Previous research distinguishes between various climate adaptation strategies, such as 

anticipatory and reactive climate adaptation, autonomous and planned adaptation, and 

incremental and transformational adaptation. Anticipatory adaptation is defined as adaptation 

that takes place before climate change has been experienced. Meanwhile, a reactive approach 

implies that adaptation takes place after climate change has been experienced. Incremental 

implies that a system or process maintains its attributes. Meanwhile, transformational is defined 

as changing the fundamental attributes of a system to adapt. Autonomous implies adaptation 

in response to climate change without acknowledging climate change directly, and planned 

adaptation implies that adaptation is based on factors such as knowledge, awareness, and 

political decisions (IPCC, 2001, IPCC, 2007, IPCC, 2022). Since there are different takes on 

climate adaptation, the work varies greatly. However, research suggests five general stages for 

climate adaptation. These are (1) awareness, (2) assessment, (3) planning, (4) implementation, 

and (5) monitoring and evaluation (IPCC, 2022). Work on climate adaptation has continued to 

develop globally. Despite progress, there are gaps between work and levels needed to respond 

to impacts and establish resilience. Global climate adaptation is described as fragmented and 

mainly focuses on responding to current or near-term risks and planning rather than 

implementing measures (ibid). 
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2.5.1 Heat adaptation 

In a study by Nordgren et al (2016), it emerged that a minority of 3500 online resources 

concerning climate adaptation dealt with extreme heat (4%). Further, Keith et al (2020) state 

that most of the studies on heat focus on heat mapping and modelling, while few studies 

investigate heat planning. Researchers who investigate heat through mapping and modelling 

tend to emphasize that the result can be used in urban planning but do not explain how this 

would work practically or with consideration to the constraints the planners face. How planners 

practically apply information from mapping and modelling studies is less researched (ibid).   

Heat adaptation differs from other types of climate adaptation due to heat’s temporal and spatial 

complexity, invisibility, and historical lack of institutional and legal regulation (Keith et al, 

2020). Further, Luber & McGeehin (2008) stated that since heat leaves no physical trails, the 

risks of heat tend to be forgotten once cooler weather occurs. One of the issues that are 

considered to affect the work on heat-related climate adaptation is that heat can be handled in 

several approaches to improve heat resilience (Meerow and Keith, 2021).  The approaches can 

be divided into two types of strategies, “heat management” and “heat mitigation” (figure 1). 

 

 

 

 

 

 

 

 

 

Figure 1: The figure shows the division of heat mitigation and heat management strategies (Modified after 

Meerow & Keith, 2021).  
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Heat management strategies imply that heat is handled within health departments, risk 

management, and preparedness. Measures imply, for instance, warning systems and 

information which intend to encourage certain behaviour and consequently can prevent 

mortality. Heat mitigation strategies are defined as technical cooling solutions which imply 

modification of urban design. Examples of measures are the implementation of greenery, 

increased reflectivity, or albedo, of surfaces and buildings (Taleghani et al, 2019). Besides its 

cooling effects, most heat mitigation strategies contribute to multiple additional benefits, such 

as recreational values and enhanced biodiversity (Meerow & Keith, 2021). Still, heat mitigation 

strategies’ main disadvantages are their financial costs and the long timespan for 

implementation of measures. Consequently, heat management strategies are often motivated 

by their low-cost and short time frame for implementation. From a health perspective, it is 

important to empathise that communities should not only rely on heat management strategies 

and rather work to implement heat mitigation strategies as well (ibid).   

2.5.2 Climate adaptation in Sweden 
 

Spatial planning in Sweden is decentralised, which implies that the municipalities have a 

monopoly on spatial planning within their geographical areas 1 (PBL 2010:900). Thus, the 

municipalities have extensive responsibilities regarding spatial planning and land use. 

Municipal planning is based on two different types of plans, municipal comprehensive plans 

(MCP) and local development plans (LDP) (Storbjörk & Uggla, 2014). The MCP is not legally 

binding but aims to define goals around land use, priorities, and, for example, how national 

interests and environmental qualities are considered (The Swedish Housing Agency, 2011). 

The LDP is legally binding and contains concrete and detailed plans regarding how the land is 

to be used within a specific area, which may, for example, involve the development of new 

residential areas, roads, or industrial areas (ibid).  

Climate adaptation is expected to take place primarily at a municipal level. However, it tends 

to be divided and handled by several departments, which means that collaboration and co-

learning are absent (Wamsler & Brink, 2014). The municipalities are politically governed by 

regional and local politics. Hjerpe et al (2015) argue that insufficient knowledge, incentives, 

and conflict of aims related to local government have resulted in climate adaptation being 

 

1 Chapter 1 2§ PBL.  
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limited. Eliasson (2000) established that climate knowledge had a low impact on the spatial 

planning process in Sweden. Five explanatory variables which affected climate adaptation were 

conceptual and knowledge, technical, policy, organisational, and the market, which resulted in 

unsystematic climate adaptation (ibid). In 2007, the Committee on Climate and Vulnerability 

addressed the need to integrate climate adaptation into spatial planning (SOU 2007:60). This 

resulted in the former PBL (1987:10) being supplemented with considerations of risks of 

flooding and erosions that must be made in the planning. In 2010, legislative changes were 

made, which resulted in a new act (PBL 2010:900), this implied that the consequences of 

climate change were dealt with in MCP 2, LDP 3 and building permits4 . In the new act, it was 

further clarified that the municipalities have the responsibility to plan for new settlements with 

respect to climate change. Broadly, this implied that the focus of responsibility lies with the 

municipalities, which can be held accountable for decisions regarding spatial planning for up 

to ten years (SOU 2007:60). Despite there were several risks being identified in the work of 

the Committee on Climate and Vulnerability, including heat, the legislative changes have 

implied a prevailing focus on flooding, erosion, and sea-level rise (Nilsson et al, 2012).  

The Country Administrative Boards and the national expert authorities have tasks that aim at 

supporting the municipalities in their climate adaptation work. In 2018, greater responsibility 

was given to the Country Administrative Boards through the regulation (2018:1428) on 

authorities' climate adaptation work. The Country Administrative Boards shall initiate, support, 

and follow up on the municipalities' climate adaptation work 5.  In 2018, The Swedish Housing 

Agency was given a particular responsibility regarding climate adaptation in built-up areas. 

This implies, more specifically, that the authority shall support the municipalities on climate 

adaptation in terms of providing knowledge and recommendations (2017/18:163). The task is 

carried out in collaboration with other expert authorities such as The Swedish Civil 

Contingencies Agency (MSB), Swedish Geotechnical Institute (SGI), and SMHI (SMHI, 

2021). Municipalities can also apply for financial state subsidies from MSB regarding 

 

2 Chapter 3 5§ 4p. PBL, Chapter 3 10§ 5p. PBL. 

3 Chapter 4 12§ 1p PBL, Chapter 4 14§ 4p PBL, Chapter 4 22§ 5p. PBL, Chapter 11 second paragraph 10 § 5p.   

PBL.  

4 Chapter 2 5§ 5p. PBL 

5 5 § 1p. The regulation on authorities’ climate adaptation work (SFS 2018:1428).  
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preventive measures against natural hazards 6. Comparable to the legislation in PBL, this 

regulation has defined hazards as floods, landslides, and erosion.  

 

The regions of Skåne, Halland and Stockholm have legal requirements which, among other 

things, imply that the regions must work for initiatives that can reduce the region’s climate 

impact and its effects 7. It appears that this can, for example, imply reducing the risk of floods 

(Prop 2017/18:266). Although there are no legal requirements for other Swedish regions to 

carry out equivalent work, many regions tend to work with this to a large extent (The Swedish 

Expert Council on Climate Adaptation, 2022). 

 

2.5.3 Heat adaptation in Sweden 

In research from SMHI (2020) and IVL (2021) regarding Swedish municipalities’ climate 

adaptation, it emerged that climate adaptation related to water-related risks, such as floods and 

rising sea levels, tended to take place to a greater extent than heat adaptation. An important 

factor that influenced whether the municipalities worked with climate adaptation was the 

experience of previous climate events (SMHI, 2020). In addition, large cities and coastal 

municipalities generally tended to work with climate adaptation to a greater extent than smaller 

cities and inland municipalities. Still, coastal municipalities worked to the least extent with 

heat (ibid). 

Heat adaptation in a Swedish context has partly been investigated less but also received less 

attention in national, regional, and municipal spatial planning (Jonsson & Lundgren, 2015). 

Even though heat is considered more deadly than other climate risks, this has had a limited 

effect on decision-making at various scales in Sweden (ibid). Rather, Swedish climate 

adaptation has tended to focus on water management, which is explained by previous 

experience of mainly water-related hazards and that the work on climate adaptation 

traditionally has been focused on climate risks of rural areas (Wamsler & Brink, 2014). Hence 

heat adaptation has been deprioritised due to its urban characteristics (ibid). Financial 

constraints are also considered to limit work on heat, according to IVL (2020). A heat analysis 

 

6 Regulation on state subsidy to municipalities for preventive measures against natural hazards (SFS 2022:1395). 

7 Chapter 7 1§ 7p. PBL 
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for a smaller municipality was estimated to cost 100,000 SEK, something that the municipality 

could not afford, which thus limited the work (ibid). 
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3. Study area 

3.1 Greater Gothenburg 

Greater Gothenburg is a geographically defined metropolitan region in south-western Sweden 

(Statistics Sweden, n.d.a), which consists of both coastal and inland municipalities with varying 

population sizes (Figure 2). All 13 municipalities are part of a municipal association named 

The Gothenburg Region (GR). The municipal association runs authority assignments and 

various networks to decide on the municipalities' joint initiatives. One of the networks which 

GR organises is the climate adaptation network, which aims to create common knowledge and 

consensus regarding climate adaptation (The Gothenburg region, 2021). According to SMHI 

(2015a), the proportion of heat waves is projected to increase within Greater Gothenburg. 

Projections of the annual proportion of heat waves based on RCP8.5 indicate that the 

geographical region may have an annual average of 18 days in a row with a daily average 

temperature of over 20 degrees at the end of the century. This can be compared to observations 

from 1961-2013, which had an annual average of 0-8 days in a row. 

Figure 2: Map over Greater Gothenburg. Sources: Municipal: Statistics Sweden (n.d.a), Population data: Statistics 

Sweden (2020) & Google Satellite.  
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3.2 Skåne 

Skåne is a county located in southern Sweden and consists of 33 municipalities, of which 13 

were available to participate in this study (Figure 3). The 13 municipalities consist of both 

coastal and inland municipalities with varying population sizes. The county is, on average, the 

warmest landscape in Sweden during all seasons except summer, but the summer season tends 

to be longer in Skåne than in other parts of Sweden (SMHI, 2022). According to projections 

(SMHI, 2015b:67), Skåne's future climate could be characterised by an increased proportion of 

heat waves. Projections of the annual proportion of heat waves based on RCP8.5 indicate that 

Skåne may have an annual average of 3 weeks in a row with a daily average temperature of 

over 20 degrees at the end of the century. This can be compared to observations from 1961-

2013, which had an annual average of 2-10 days in a row. 

Figure 3: Map over Skåne and municipalities included in the study. Source: Municipal division: Statistics Sweden 

(n.d.b), Population data: Statistics Sweden (2020) & Google Satellite.  
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4. Data and methodology 

4.1 Research design - Mixed methods 
 

To answer the study's research questions, a mixed method approach has been used, which 

consisted of quantitative and qualitative methods. The study had a sequential design, which 

implied that the study initially consisted of a questionnaire but was supplemented with semi-

structured interviews. By using a quantitative method, which consisted of a questionnaire, a 

larger population of 26 municipalities could be selected, and thus broad patterns and 

frequencies of answers could be identified and compared. The results from the questionnaire 

were then supplemented with a qualitative method, which consisted of six semi-structured 

interviews with planners. By conducting interviews, a deeper understanding of the 

municipalities' work on heat using heat mitigation strategies could be achieved. Explanations 

and factors affecting the municipalities' work on heat could be established. Using mixed 

methods was considered beneficial in this study to achieve an overall perspective within the 

research field (Elwood, 2010; Bryman et al, 2022). The first sections of this chapter will present 

the methodology of the quantitative part and will be followed by the qualitative part of the 

study. Lastly, the methodology for the identification of factors is presented. 

4.2 Quantitative method - Questionnaire 

4.2.1 Sample strategy 
 

The sample selection was initially based on the two geographical regions Greater Gothenburg 

and Skåne. Since it was considered beneficial to get in touch with planners who could give 

first-hand information about how the municipalities work to reduce heat-related risks through 

heat mitigation strategies, this sample was based on a purposive sampling (Bryman et al, 2022). 

Initial contact with municipalities was thus directed towards technical departments at the 

municipalities. 

  

Planners were contacted using two different methods. Contact with municipalities in Greater 

Gothenburg took place through participation in one of Greater Gothenburg’s meetings for the 

climate adaptation network. At the meeting, the opportunity was given to present the study and 

collect contact details from representatives of the municipalities. All representatives were then 

contacted via email about the questionnaire. The second method involved initial contact by 

email. Since three municipalities were not members of the network, they were contacted 
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directly via email. Representatives from all the municipalities within Greater Gothenburg were 

available to participate in the study when the representatives were asked. Contact with 

municipalities in Skåne also took place via email. All 33 municipalities in Skåne were asked 

to participate in the study, of which 13 municipalities were available to participate. 

 

4.2.2 Conducting the questionnaire 
 

The questionnaire consisted of 19 standardised questions, of which 16 questions were 

mandatory. To motivate planners to take part in the questionnaire, the number of questions was 

limited. The questionnaire was estimated to take 6 minutes to complete, according to the 

program's estimation. This decision was taken since web-programmed questionnaires should 

not take longer than 10 minutes to conduct (Esaiasson et al, 2017). The questionnaire mainly 

contained questions with fixed-answer options. However, it was possible for the informant to 

add a comment to some of the questions. Questions were asked about previous work, for 

instance, analyses, identification of measures, and implementation of measures. Some of the 

questions were based on the Likert scale, which means that a statement was made, and the 

informant could indicate whether on a measured scale whether they disagreed, agreed to a low 

degree, agreed partially, agreed to a high degree, or completely agreed. The advantage of using 

the Likert scale in this questionnaire was that the planners' responses to various statements 

could be measured on a scale, which is one of the Likert Scale's advantages (Harris & Jarvis, 

2014). These questions contained statements about financial resources, level of knowledge, 

support from expert authorities, such as The Swedish Housing Agency and The Swedish Civil 

Contingencies Agency, and support from the County Administrative Board.  

 

To compare the work on heat against the work with other climate risks, two questions were 

asked where the informant had to rank the climate risks partly based on the municipality's work 

but also based on the planners' own knowledge and expertise. Selected defined climate risks 

were based on a previous questionnaire from IVL (2021), which was also sent out to Swedish 

municipalities. The questionnaire also contained an open question that gave the planners the 

opportunity to write a comment in addition to the questions asked. The questionnaire was 

anonymous, but if the planner had the opportunity to participate in a subsequent interview, the 

planner could choose to write their contact details. See Appendix 1 for the structure of the 

questionnaire. 
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On 2023-02-03, the questionnaire was opened, and the invitation to participate in the 

questionnaire was sent out to the planners via email. The email contained an informative text 

about the aim of the study and a link to the questionnaire. It received responses for two weeks, 

and two reminders were sent out. The response rate was 92% (24 out of 26 municipalities). 

4.2.3 Analysis of questionnaire 
 

The questionnaire was analysed descriptively. This was considered beneficial for this study 

because key information about the variables, such as the most common values, could be 

summarised through figures (Harris & Jarvis 2013). Initially, the analysis implied that the 

questions from the questionnaire were categorised based on which research question it aimed 

to answer. Thereafter, the data was analysed by compiling it into different types of figures, 

such as bar charts and pie charts. The Fisher Freeman Halton exact test was conducted to 

investigate if there were significant differences when comparing Greater Gothenburg-Skåne, 

coastal-inland, and urban populations. The tests did not show any significant differences; these 

were thus excluded. 

 

Among the planners' answers was information about how the municipalities' worked with heat 

management strategies, these were excluded since this was not the focus of this study 

4.3 Qualitative methods - Interviews 

4.3.1 Sampling strategy 
 

11 out of 24 planners answered in the questionnaire that they could participate in a subsequent 

interview. The selection of informants for interviews was based on three criteria. The first 

criteria were to include representatives from both Greater Gothenburg and Skåne to gain a 

comparable understanding of the work. Consequently, three representatives were selected from 

municipalities in Greater Gothenburg, respectively three representatives from municipalities in 

Skåne. The second criterion implied including both inland and coastal municipalities. 

Therefore, three coastal municipalities and three inland municipalities were chosen. The last 

criterion was to include municipalities with varying levels of work on the matter. Consequently, 

the questionnaire was analysed before choosing the informants. See Table 1 for the selection 

of informants for interviews. 
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Table 1: The table shows selected informants for semi-structured interviews. 

 

Name of the informant Profession Municipality Inland/coastal  

Emanuel Toft Investigator, The  

environmental department 

Malmö, Skåne Coastal 

Tobias Varga Plan architect Svalöv, Skåne Inland 

Johannes Hagström Sustainability strategist,  

the municipal  

management department 

 

Trelleborg, Skåne Coastal 

Linda Andreasson Comprehensive planner,  

society, and development 

Kungälv,  

Greater Gothenburg 

 

Coastal 

Barbro Lundqvist West Project leader Ale, Greater Gothenburg Inland 

Naima Linderson Strategic urban planner –  

climate adaptation, 

sector urban management 

Lerum, Greater Gothenburg Inland 

 

4.3.2 Semi-structured interviews 
 

The interviews supplemented the questionnaire by explaining the patterns and frequencies 

found in the questionnaire, which was not possible to achieve through a quantitative method 

independently. By using a qualitative method, a deeper understanding of the situation of 

selected municipalities could be achieved, which Bryman et al (2022) argue is an advantage of 

semi-structured interviews. Since the interviews were semi-structured, they could be adapted 

depending on the situation. The order of the questions could be changed, and there was room 

to ask spontaneous questions that arose during the conversation. The same interview guide was 

used for all interviews and was formulated to identify factors that shaped the municipalities’ 

heat mitigation work. To achieve this, questions were asked about current work, whether there 

were obstacles that limited the work, and what the municipalities needed to develop the work 

further. The interview guide was also based to some extent on the five general stages in climate 

adaptation that were mentioned under 2.4 Climate adaptation. The stages were visualised in a 
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figure, and based on it, the planners had to choose which stage the municipality was on in its 

work on heat. See Appendix 2 for the interview guide.  

  

The interviews were conducted both in person and digitally. The audio recording was 

considered important for the reliability of the study. Consequently, permission was asked for 

the recording of the interviews. Thus, systematic, and random errors, such as mishearing or 

writing errors, could be avoided, which is otherwise a risk according to Esaiasson et al (2017).  

 

4.3.3 Thematic analysis 
 

The interviews have been analysed through thematic analysis (TA). By carrying out TA, 

themes could be identified in the data in a systematic way (Braun & Clark, 2017). TA was 

beneficial since analytical observations in the data could be organised and categorised in 

accordance with the study's research questions. The study's TA followed the six phases 

identified by Braun and Clark (2006). Below are the six phases presented and how they were 

applied to this study. 

 

1. Familiarise yourself with the data: This phase of TA meant in this study that the 

interviews were transcribed and then read through. 

2. Generating initial codes. The data were coded based on categories identified while 

reading each transcript. 

3. Searching for themes. Based on the previous phase, themes were identified. This meant 

that several codes were included under the same theme. 

4. Reviewing themes. TA was carried out, and some themes had to be changed. 

5.  Defining and naming themes. Definitions and names for each theme were identified 

and clarified. Codes were renamed to sub-themes.  

6. Producing the report. The final TA can be found in the thesis results section under the 

respective research question. 

  

Through the six phases, main themes and sub-themes were identified that aimed to answer the 

research question (Table 2).  
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Table 2: The table shows the identified main themes and sub-themes for thematic analysis.  

 

Main theme Sub-themes 

Prioritisation of climate risks Reasons heat was prioritised 

 Reasons heat was deprioritised 

  

Factors affecting the municipalities’ work on heat Knowledge 

 Legislation 

 Local government 

 Support from authorities  

 Financial resources 

 

 

4.4 Identification of factors affecting the municipal work on heat 
 

Based on the questionnaire and the interviews, factors that affected the municipalities’ work 

on heat could be identified. These either prevented or enabled work. Through the questionnaire, 

deficiencies in the work on heat could be identified, while the interviews contributed to a deeper 

understanding of how different factors affected the work and what was needed to develop the 

work. The factors were ranked based on their importance for developing work on heat among 

the municipalities, of which one was the most important, and five was the least important. What 

the prioritisation of factors has been based on appears in the section for the results. 
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5. Results 
In this section, how far the municipalities have come in their work around heat will be 

presented. Further, there will be comparisons based on Greater Gothenburg and Skåne, coastal 

and inland municipalities, and urban population size. It will also be given how the 

municipalities prioritise work on heat compared to other climate risks. Lastly, factors 

influencing the work on heat will be presented. 

5.1 The municipalities’ work on heat 
 

According to the questionnaire, a majority (18/24) of the municipalities had been affected by 

heat in the built environment (not shown). Despite this, less than half (11/24) of the 

municipalities had conducted analysis regarding where or when heat could occur within the 

municipalities (figure 4a). The analyses that had been carried out were either at a 

comprehensive scale or targeting certain vulnerable groups, i.e., preschool yards and elderly 

care homes. Different measures used for analysis were UHI mapping, discomfort index (air 

temperature and relative humidity), wet bulb temperature (WBT), land surface temperature 

(LST), and mean radiant temperature (Tmrt). Some of the municipalities did not specify the 

measure used for analysis; in these cases, heat mapping was given as an answer. Some of the 

municipalities had conducted several measures, while some had only conducted one. 

Of the municipalities that conducted analysis, all municipalities had identified measures to 

mitigate heat (figure 4b). Identified measures were increased tree canopy coverage, sun 

protection (i.e., shading fabrics), and greenery (of which several planners specifically 

mentioned trees). Some of the identified measures were identified to regulate the local 

microclimate within specific areas, i.e., preschool yards or elderly care homes. Of the 

municipalities that had identified measures, more than half (7/11) of the municipalities had 

implemented measures (figure 4c). Measures taken were, for instance, the implementation of 

greenery (trees in many cases) and sun protection. Implemented measures targeted mainly 

vulnerable groups, for example, through implementation at preschool yards and elderly care 

homes.  
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Figure 4: a) shows the planners (n=24) answers regarding if there had been heat analysis carried out, b) shows 

the planners (n=11) answers regarding if the municipality has identified measures to mitigate heat; c) shows the 

planners (n=11) answer regarding if the municipality has implemented measures to mitigate heat.  

 

Some of the municipalities that had not carried out analysis had plans to carry it out in the 

future. Municipalities that did not have plans to carry out analyses expressed a need to identify 

risks within the municipality. It was evident that most of the planners (22/24) considered to 

some extent that the municipality did not do enough work on heat (Not shown). It emerged 

from interviews that municipalities that did not work with heat, tended to lack work on climate 

adaptation in general, except for what was required by law to work with. 

Municipalities in Skåne carried out analysis and identified measures to a greater extent 

compared to municipalities in Greater Gothenburg (Figure 5). Still, almost as many 

municipalities in each geographical region had implemented measures. More than half (8/12) 

of the municipalities in Skåne had worked with heat to some extent. One-fourth (3/12) of the 

municipalities in Greater Gothenburg had worked with heat to some extent. 
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Figure 5: Comparison between Greater Gothenburg and Skåne’s work on heat. 

 

Coastal municipalities carried out heat analysis, identified measures, and implemented 

measures to a greater extent than inland municipalities (Figure 6). About half (7/13) of the 

coastal municipalities had worked with heat to some extent. More than one-third (4/11) of the 

inland municipalities had worked with heat to some extent.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Comparison between coastal and inland municipalities’ work on heat. 
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There were no differences in work on heat based on urban population size. Of the municipalities 

that had worked with heat, there were both smaller and larger municipalities. 

5.2 Prioritisation of heat in comparison with other climate risks 
 

Heat received the lowest ranking of the defined climate risks in the municipalities' climate 

adaptation work (Figure 7). Torrential rain/extreme amounts of snow received the highest 

ranking, followed by changed water flows in lakes and water courses, landslides and erosion 

and other risks. Climate risks mentioned under "other climate risk" were forest fires, drought, 

increased sea levels in combination with storms, water shortages, groundwater levels related 

to changing precipitation patterns, fluctuating food prices, and irrigation restrictions due to 

drought. 

Figure 7: Rank of climate risks when planners (n=24) were asked how the climate risks were prioritised in the 

climate adaptation work at the municipality. 
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Heat was ranked as the third most prioritised when the planners prioritised climate risks based 

on their own knowledge and expertise (Figure 8). The risks that received the highest ranking 

were torrential rain/extreme amounts of snow followed by changed water flows in lakes and 

water courses. Landslides and erosion were ranked as the least prioritised of the defined climate 

risks. 

Figure 8: Rank of different climate risks when planners (n=24) were asked how the climate risks were prioritised 

based on the informant’s own knowledge and expertise. 

 

There were no differences in how heat was prioritised against other climate risks based on a 

comparison between Greater Gothenburg and Skåne. Regardless of geographic region, heat 

was the least prioritised of the defined risks in the municipal work. However, based on the 

planners' own knowledge and expertise, planners in Greater Gothenburg ranked heat as the 

third most prioritised climate risk, while planners in Skåne prioritised heat as the second most 

prioritised.  

 

Coastal municipalities prioritised heat as the least prioritised of the defined climate risks in the 

municipalities' work (5/6). Meanwhile, heat received a higher ranking from inland 

municipalities (4/6). Further, planners from inland municipalities prioritised heat higher (2/6) 

than planners from coastal municipalities (3/6) based on their own knowledge and expertise.  

 

No differences in prioritisation based on urban population size could be identified.  
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Work on heat had, in some cases, been prioritised at the municipality due to initiatives from 

municipal employees who had knowledge of the risks related to heat. An example of this was 

a municipal employee who perceived the need to identify risks related to heat and thus initiated 

that the municipality ordered a heat analysis from a consulting company, even though there 

was no requirement to do so. The planner identified this action as one of the factors that made 

it possible for the work on heat to advance. Equivalent initiative was observed through the 

questionnaire; an anonymous planner expressed the following: 

 

“[…] I would like to highlight a small initiative that has been carried out by the environmental 

office in the municipality where, through their own initiative, they designed guidelines for 

outdoor environments in schoolyards for how large proportion that should be shaded from a 

health protection aspect. Hopefully, the initiative will catch on in the municipality and be 

applied to other places such as outdoor environments at nursing homes or outdoor 

environments in the municipal and parks.” Anonymous comment from the questionnaire.  

 

The result suggests that the municipal employee’s own knowledge and expertise could impact 

the work on heat.  

5.3 Factors affecting the municipalities' work on heat 
 

Table 3 shows the identified factors affecting the municipalities work on heat.  

 

Table 3: Identified factors which affected the municipalities work on heat and how they have been prioritised 

based on information from the questionnaire and interviews from highest (1) to lowest (5). 

 

Factor affecting the municipalities’ 

work on heat and its priority from 

1-5 

Data from questionnaire used for 

the prioritisation  

Data from interviews used for the 

prioritisation. 

1. Knowledge  18/24 municipalities either agreed to a 

low extent, or agreed partly regarding 

the statement that there was enough 

knowledge to work on heat. Comments 

from open-ended question included 

information about how knowledge 

affected the work on heat.  

Data was used from the interviews. 
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2. Legislation 20/24 municipalities did either 

disagree, agreed to a low degree, or 

partly agree regarding the statement 

that the division of responsibility was 

unclear. Information about how 

legislation affected the work also 

appeared in an open-ended question.  

Data was used from the interviews. 

3. Local government 20/24 municipalities had not made a 

political decision were work on heat 

was included directly or indirectly. 

Data was used from the interviews. 

4. Support from authorities 16/24 municipalities agreed to a low 

degree, or partly agreed regarding the 

statement that there was enough 

support from the Country 

Administrative Boards.  

15/24 municipalities agreed to a low 

degree, or partly agreed regarding the 

statement that there was enough 

support from expert authorities.  

Data was used from the interviews. 

5. Financial resources 21/24 municipalities did either 

disagree, agree to a low degree, or 

partly agreed regarding the statement 

that there were enough financial 

resources to work on heat.  

Data was used from the interviews. 

 

5.3.1 Knowledge 

Knowledge was considered the most crucial factor influencing the municipalities' work on heat. 

Most municipalities experienced, to some extent absence of adequate knowledge at the 

municipality to be able to work with heat. It was reasoned that lack of knowledge could imply 

that heat was not perceived as an issue within the work for climate adaptation and that 

municipalities did not have knowledge about the local risks in the municipality. Heat had in 

some municipalities not been considered as a matter that affected the planning and design of 

the physical environment. Other climate risks, such as flood and erosion, were acknowledged 

as threats to the physical environment and were considered to result in financial and health-

related consequences if work did not occur on these issues. Heat was not considered to involve 

the same consequences. Planners referred to the summer of 2018 and explained that similar 
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extreme heat must occur more frequently for it to be perceived as a bigger issue. One planner 

considered the term "climate adaptation" to be associated with the management of water-related 

risks and did not know how to work with heat as a part of the municipality's climate adaptation 

work. A planner explained that the level of knowledge was low among employees outside the 

department that the planner worked on, and thus there was a lack of understanding on why the 

department would work with heat as a matter for the technical administration. Since no analysis 

of the risks had been carried out in some of the municipalities, interviewed planners perceived 

that there was a lack of knowledge about where or when heat could occur. One planner 

explained that analyses of the risks could be used as a tool to raise knowledge about heat in 

other departments or to show the politicians the risks if work on heat was not carried out. The 

planners experienced the absence of knowledge of the local risks as an issue that was missed 

in the planning around future densification within the municipality. The planner said the 

following about the matter: 

” There’s going to be a lot going on here in the central parts, we might build ourselves into a 

problem. From that perspective, I think it is important to know what we are doing.” One of the 

interviewed planners.   

 

It also emerged that planners felt it could be challenging to know what to fund to mitigate heat, 

due to lack of knowledge. A planner in a municipality that had recently started to work with on 

heat explained that the reason for the initiation was that the municipality had gained knowledge 

about the risks. The planner said the following: 

 

“When I looked at these local forecasts from SMHI linked to RCP 8.5, you can see how the 

risks related to heat are growing incredibly much faster than the other risks. Today, the 

average length of a heat wave in the region is 6 days per year and in 100 years it is forecasted 

to increase by 38 days according to SMHI's local scenario. Sea level rise change very slowly 

but will do so over a very long time, torrential rain will also change but not as much, so you 

could see that heat will just become a greater issue of priority now.” One of the interviewed 

planners. 

The planner had conducted workshops and lectures on the risks of heat to increase the 

knowledge internally at the municipality, with the aim of involving several departments in 
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work on heat. The planner believed that this made a difference and got several departments to 

be part of a new research project around work with heat stress. 

5.3.2 Legislation 
 

Legislation was considered the second most important factor influencing the municipalities’ 

work on heat. Since there were no legal requirements to work with heat-related risks, work 

related to heat became voluntary and was thus deprioritised. It appeared that the absence of 

legalisation caused deprioritisation of heat in comparison with regulated climate risks such as 

floods and erosion. A planner expressed it in the following way: 

 

“I feel that the biggest obstacle is that there is no legal requirement for us to work on this. In 

detailed plans, it can be difficult to get a developer to pay for more investigations if it is not 

required”. Anonymous comment from the questionnaire. 

 

Consequently, the planners expressed the need for legal requirements to be able to work with 

heat equivalent to work with other climate risks. For instance, it was mentioned by a planner 

that heat could be integrated into the Country Administrative Boards’ review grounds 8. This 

would imply that the Country Administrative Boards would have to review LDP based on the 

risks of heat, and consequently, the municipalities would have to prove that the land is suitable 

from a heat perspective for urban development. The planner argued that it could imply that heat 

analysis would have to be carried out in each LDP in the same way that torrential rain analysis 

is done. 

 

Most of the planners (20/24) considered to some extent that the division of responsibilities 

between different actors (for instance, municipalities, property owners, the Country 

Administrative boards, etc.) was unclear in work on heat. Property owners tend not to have 

knowledge about their responsibility regarding climate adaptation in already built-up 

environments, according to the planners, which resulted in insufficient climate adaptation 

work. The property owners’ responsibility was also considered an issue if the municipality 

wanted to implement comprehensive solutions across the municipality since it is not the 

municipality’s obligation to implement measures on the property owner’s land. One of the 

 

8 Chapter 5, 22§ 5p PBL. 
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planners also explained that it was an issue that only municipalities could seek financial support 

from The Swedish Civil Contingencies Agency (MSB) for climate adaptation since property 

owners have a major obligation to adapt to the climate. 

5.3.3 Local government 
 

Local government was considered the third most important factor. 20 out of 24 municipalities 

had not made a political decision that included work on heat directly or indirectly. A planner 

explained that municipal personnel wanted to work with heat, but the work was limited due to 

local government. The planner explained that the citizens must have knowledge of the issue 

and understand the risks with heat for it to influence the politicians and consequently assign 

the municipal personnel to work on the issue. A planner expressed the following: 

 

“The municipality sees a great need to investigate heat stress in the form of a heat map, 

especially for the municipality's densely built-up areas and for schools and health care. 

However, the knowledge and resources are low in such a small municipality and so far, no 

decision has come to investigate the matter further […].” Anonymous comment from the 

questionnaire. 

 

In interviews with planners representing municipalities that were already working on heat, the 

local government was considered to have been decisive for the work on heat. The planners 

identified local government as one of the most important factors that enabled work on the 

matter.   

 

5.3.4 Support from authorities  
 

Support from authorities was considered the fourth most factor. More than half of the 

municipalities agreed partially or less that the County Administrative Board and expert 

authorities gave the municipalities sufficient support in the work on heat. It emerged during 

interviews that several municipalities would use a national heat map by The Swedish Civil 

Contingencies Agency (MSB). Due to the municipalities' limited financial resources, 

knowledge-enhancing material and support were considered valuable. Consequently, based on 

the national data, it was attainable to identify risk areas and could be used to increase 

knowledge-raising tools aimed at stakeholders such as politicians or municipal employees. 
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Work around heat could be initiated if needed. The County Administrative Board in Skåne had 

initiated and supported municipalities in working around climate adaptation. A planner from 

one of the municipalities considered that this type of support was valuable due to the 

municipality's limited financial resources and enabled the development of a new climate 

adaptation strategy, which included work on heat. This allowed analysis of risks and 

identification of measures to be carried out. Despite this, further climate adaptation work had 

been limited since the climate adaptation strategy had not yet been adopted by the local 

government. 

 

The planners expressed the need for guidelines and recommendations from expert authorities 

regarding how the municipalities should incorporate heat in urban planning. A comparison was 

made between recommendations regarding climate risks such as torrential rain and 

recommendations on heat mitigation. It was considered that there was not as much information 

nor recommendations about heat compared to other climate risks that were described as 

voluminous. A planner explained that the municipality was going to develop an internal 

guideline with the aim of enabling systematic work around heat due to the perception that this 

type of recommendation did not exist. The informant expressed it as follows regarding the need 

for guidelines: 

 

” [...] I think that all the municipalities have understood that it is important to work on it, but 

how, for me it is a bit unclear”. Informant from interviewed municipality.  

 

Similar initiatives were presented under 5.2 Prioritisation of heat in comparison with other 

climate risks, from another municipality. The results indicate that due to a lack of 

recommendations, municipalities had started to form internal guidelines to enable work on 

heat. 

5.3.5 Financial resources 
 

Financial resources were considered the fifth most important factor. Most of the municipalities’ 

considered that there were financial deficiencies to be able to work on heat. It was recognised 

that financial resources were required to assign personnel to work on heat or climate adaptation 

in general. In some cases, there were no financial resources to assign one person to work with 

climate adaptation full-time. Instead, it was a work assignment that several workers shared in 
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addition to their regular duties. This implied that the work on climate adaptation was generally 

perceived as time-limited and climate risks had to be prioritised between. Hence, heat tended 

to be deprioritised. It also emerged that the cost of implementing heat mitigation strategies, 

such as greenery, limited the work due to the cost of execution and subsequent maintenance. 

One planner considered that heat was a greater matter than what the municipality had financial 

resources to work with. 

 

The expense of carrying out investigations and analysis constituted a deficiency in the work on 

heat. Planners recognised that it was demanded to carry out investigations but was limited due 

to financial deficiencies. From municipalities that had carried out heat-related work, it emerged 

that it had been financed through specially allocated finances for climate adaptation and 

municipal funds from which the personnel could apply for finances for various projects.   

 

The work on heat could imply ambiguities about which department of the municipality would 

finance the work. It emerged that a municipality wanted to implement greenery in preschool 

yards, but it was unclear which department would finance the costs, which caused delays in the 

work. 
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6.Discussion 

6.1 Discussion of results 

About half (46 %) of the municipalities included in this study had carried out heat analyses and 

identified measures to mitigate heat (Figure 4), i.e., reached stages 2 (assessment) and 3 

(planning) for climate adaptation according to IPCC (2022). Only less than a third (29%) of 

the municipalities had implemented measures to mitigate heat, i.e., reached stage 4 

(implementation). The measures implemented were single projects aimed at particularly 

vulnerable groups, for example, through measures targeting preschools and elderly care. 

Therefore, it can be argued that the comprehensive work had not yet reached stage 4. About 

half (54%) of the municipalities had not worked with heat at all. Since planners experienced a 

lack of knowledge to work with heat, it can be reasoned that municipalities that had not worked 

with heat at all either had not reached stage 1 (awareness) or had reached the stage and had 

plans to work with heat in the future.  

Municipalities in Skåne had come further in work on heat than municipalities in Greater 

Gothenburg (Figure 5). This could be explained by the fact that planners in Skåne ranked heat 

higher than planners in Greater Gothenburg, which could have impacted the levels of work in 

each geographical region since there were examples of initiatives from municipal personnel. 

The geographical differences could also be explained by the fact that it is legislated that the 

region of Skåne must work with efforts to counter climate impact and its effect 9   (Prop 

2017/18:266, p.95), while the region that the municipalities in Greater Gothenburg are covered 

by has no legislated work around this (expect for Kungsbacka, which is included in the region 

of Halland). Since the UHI effect is particularly noticeable during longer periods of high 

temperatures and can contribute to intensifying and prolonging heat waves (The Swedish 

Expert Council on Climate Adaptation, 2022:476, Dodman et al, 2022:924), and the summer 

in Skåne tends to be longer than in other Swedish regions (SMHI, 2022), this could have 

impacted the levels of work in Skåne compared to Greater Gothenburg.    

Coastal municipalities had come further in work on heat than inland municipalities (Figure 6). 

It can be argued that coastal cities are exposed to both coastal and non-coastal climate risks, 

thus the risks are higher and could have impacted the levels of work in the coastal 

 

9 Chapter 7 1§ 7p. PBL 
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municipalities compared to the inland municipalities. However, this contrasts with a previous 

study by SMHI (2019) which showed that coastal municipalities had worked the least with 

heat. The differences can be explained by the fact that the study done by SMHI was based on 

municipalities covering the whole of Sweden and can thus explain why this thesis’ result 

differed from SMHI’s.  

 

There were no differences in how far the municipalities had come in working with heat based 

on the size of the urban population. On the other hand, heat can be expected to be a larger issue 

in municipalities with a larger urban population size since the UHI is intensified (Manoli et al., 

2019). However, anthropogenic heat is one of several factors that affect UHI (Oke et al, 2017); 

thus, no further conclusions can be made regarding the municipalities' UHI affecting the levels 

of work on heat. 

 

Heat received the lowest rank of the defined climate risks in the municipal climate adaptation 

work (Figure 7); thus, it corresponds to previous findings regarding the deprioritisation of heat 

(Wamsler & Brink, 2014; Jonsson & Lundgren, 2015). It is reasoned that the deprioritisation 

of heat in this study could be due to the perception of heat since previous research from SMHI 

(2020) stated that an important factor that influenced whether the municipalities worked with 

climate adaptation was the experience of previous climate events. Planners in thesis explained 

that heat was not perceived, by politicians, citizens, or municipal personnel, as a threat to the 

physical environment in the same way as other climate risks. They referred to the summer of 

2018 and explained that similar extreme heat must occur more frequently to be perceived as a 

bigger issue. It can be argued that this perception of heat agrees with previous research by 

Luber & McGeehin (2008) and Keith et al (2020), who stated that heat differs from other 

climate risks due to its invisibility and spatial and temporal characteristics. Since it does not 

leave any damaging trails, the risks are forgotten when cooler weather occurs (Luber & 

McGeehin, 2008), which can explain the deprioritising of heat. It can also be argued that since 

heat primarily is a threat to certain vulnerable groups, as stated by The Public Health Agency 

of Sweden (2022), this can explain the lower priority of heat compared to other climate risks 

as it is reasoned that other climate risks can be a threat to entire populations. It is also possible 

to argue that based on this perception of heat, the municipalities' adaptation approach can be 

considered to have reactive elements, as defined by IPCC (2022), which implies that heat will 

only be prioritised when it is perceived as a more significant issue and that climate adaptation 



33 

 

tends to focus on responding to current or near-term risks rather than future risks. Sweden, and 

more specifically, Greater Gothenburg and Skåne, is projected to have a warmer climate in the 

future, which means that extreme heat and heat waves will become more intense and occur 

more often (SMHI, 2011;2013; 2015a; 2015b). Due to heat mitigation strategies' long time 

span for implementation, stated by Meerow & Keith (2020), changing to an anticipatory 

approach is emphasised. Further, it is essential to emphasise that heat is one of many climate 

risks the municipalities face and must manage through climate adaptation; thus, the optimal 

would be if the municipalities did not have to prioritise between climate risks at all. 

 

Five factors were identified as affecting the municipalities' work on heat, i.e., knowledge, 

legalisation, local government, support from authorities, and financial resources (Table 3). It 

could be argued that the perception of heat, which resulted in deprioritisation of work on heat, 

could be related to a lack of knowledge. Knowledge was considered the most important factor 

since it is fundamental and influences the other identified factors. For instance, it could be 

argued that knowledge is required for legislation to be changed, for local governments to make 

decisions regarding work on heat, for the authorities to be able to support the municipalities, 

and for the municipalities to receive financial resources. Based on the planners' own knowledge 

and expertise, heat received a higher rank (Figure 8), which shows that planners want to work 

with heat to a greater extent than the municipalities currently work with it.  It also emerged that 

there were examples of work initiatives on heat from municipal personnel, which shows that 

the planners' knowledge could affect the work on heat in the municipalities. This study has 

shown that planners felt that there is a lack of knowledge to work with heat. However, it is 

stated by Keith et al (2019) that the research on heat mainly consists of heat mapping and 

modelling. Thus, it can be argued that it exists knowledge on heat, and it can be assumed that 

there is a gap between the academia and the planners which results in the planners' experience 

of an absence of knowledge. Consequently, the significance of collaboration between academia 

and planners is emphasised to develop the work around heat in the municipalities. 

 

Legislation was the second most prioritised factor. The planners expressed willingness to work 

with heat but needed legislation on heat to allow systematic work to develop. It can be argued 

that since Eliasson's study (2000), which suggested that climate knowledge, in general, was 

deprioritised, climate adaptation has gained a higher priority in municipal urban planning. The 

law changes in PBL (2010:900) have resulted in an increased focus on flooding, erosion, and 
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sea-level rise (Nilsson et al, 2012) which also were confirmed in this study since the climate 

risks that were given the highest ranking in the municipalities' climate adaptation work were 

torrential rain/extreme amounts of snow, changed water flows in lakes and water courses, and 

landslides and erosion. Consequently, climate adaptation has generally developed since 

Eliasson's study; however, only on legislated climate risks. If a similar study is to be carried 

out in 20 years again, there could be a more developed systematic work around heat if the work 

on heat follows the same pattern as other climate risks. 

 

Local government was considered the third most prioritised factor. Planners wanted to work 

with heat to a greater extent than they were given the resources to work with it, which is a 

decision partly made by the local government. The local government's decisive role in work on 

heat corresponds with findings from Hjerpe et al. (2015), who argued that the local 

government's lack of knowledge and conflict of aims could limit climate adaptation. 

Consequently, the importance of knowledge initiatives aimed at local governments could be 

emphasised.  

 

The fourth most important factor was support from the County Administrative Boards and 

expert authorities. The planners expressed that they did not know how to work with heat, which 

was a hindrance. Municipalities that had financial resources had started to design internal 

guidelines in the absence of national guidelines regarding heat.  Consequently, the planners 

requested guidelines and measures on heat adaptation to enable the development of the work. 

The importance of support from the County Board and expert authorities in developing 

guidelines and measures regarding heat is thus emphasised to enable systematic work on the 

issue. 

 

Financial resources were the least prioritised factor affecting the municipalities' work on heat. 

It could be argued that knowledge, legislation, support from politics, and the development of 

guidelines and measures from the County Board and expert authorities are needed prior to 

financial resources. Municipalities may have sufficient financial resources, but without 

knowledge, guidelines, and measures, planners felt it could be challenging to know what to 

fund to mitigate heat. On the other hand, limited financial resources hinder municipalities with 

sufficient knowledge. This confirms previous findings from IVL (2020), where a municipality 

wanted to carry out a heat analysis but was limited by the costs. The cost of implementing heat 
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mitigation strategies, such as greenery, limited the work, which is a disadvantage of heat 

mitigation strategies confirmed by Meerow & Keith (2021). Like other legislation on climate 

adaptation, there is a prevailing focus on flooding, erosion, and rising sea levels in the 

regulation of state subsidies for climate adaptation 10. Like other legislation around climate 

adaptation, it could be argued that heat should also be included in this regulation, allowing the 

municipalities to apply for resources for measures against heat. 

 

Through the questionnaire and interviews with planners, this thesis has contributed to the 

research on heat planning. About half of the municipalities have started to work on heat, but 

few municipalities have implemented measures. The results show that the municipalities are at 

the beginning of their work, and for the municipalities to be able to develop their work, 

knowledge, legislation, decisions from local government, support from authorities, and 

financial resources are stressed. 

6.2 Discussion of methodology 
 

Through a mixed method approach, broad trends and patterns regarding municipal work on 

heat have been captured in the questionnaire, while the semi-structured interviews have 

contributed by explaining and expanding these findings from the questionnaire, which resulted 

in factors being identified. Thus, the methods have complemented each other, and several 

perspectives of work on heat have been achieved. However, the limitations of using mixed 

methods are that a deeper understanding of the research field is missed, which could otherwise 

have been achieved by basing the study solely on one method (Bryman, 2022).   

 

There are certain weaknesses in the design of the questionnaire that can be addressed. It is 

possible to argue that my prior knowledge has shaped the questionnaire and consequently, it 

can be argued that relevant aspects may have been missed in the design of the questionnaire. 

On the other hand, this could be prevented to some extent through the fact that Joanna Friberg, 

regional planner at GR, gave me feedback on the design of the questionnaire. Friberg works 

with planning and thus could give insight into what could be interesting to investigate through 

the questionnaire. It could also be prevented through the interviews, which allowed the planners 

 

10 Regulation on financial state subsidy to municipalities for preventive measures again natural hazards (SFS 

2022:1395). 
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to express freely their experiences and opinions of work on heat. Further, the municipalities' 

work on heat was examined solely based on what had already been done, consequently 

excluding what the municipalities had planned. Instead, information about planned work 

emerged through an open-ended question at the end of the questionnaire, where the informants 

could write other comments not brought up by the questionnaire. Since several planners 

included information about planned work, it can be considered that they lacked a question 

exploring this. If the questionnaire was to follow the five stages of climate adaptation (IPCC, 

2022), a question regarding monitoring and evaluation was missed regarding this as well. It 

was never expressed that the questionnaire had been delimited to investigate heat mitigation 

strategies only, which resulted in planners giving examples of heat management responses as 

well. Heat management strategies were excluded from this study since it was not considered 

comparable because not all municipalities included this information. 

 

The composition of municipalities within the two geographical regions was considered 

comparable. There was the same quantity of municipalities in Greater Gothenburg and Skåne, 

consisting of similar numbers of coastal and inland municipalities and municipalities with 

varying population sizes. As mentioned in 4.2.3 Analysis of questionnaire, The Fisher Freeman 

Halton exact test was conducted to investigate if there were significant differences when 

comparing Greater Gothenburg-Skåne, coastal-inland, and urban populations. However, there 

were no significant differences. A larger sample size would have been needed to investigate 

significant differences between the groups properly, which Harris & Jarvis (2014:107) argued 

should be at least 30.  

 

The selection of informants for interviews was based on certain criteria. Municipalities with 

varying characteristics were chosen to represent the studied population. Themes within the 

identified factors were mentioned by several planners, regardless of geographical region, coast-

inland municipalities, and population size in urban areas. However, the results cannot be 

generalized to a national context. Additional interviews with planners from other geographical 

regions would have been needed to confirm these factors more than the six conducted in this 

study.  
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6.3 Further research 
 

As this thesis has investigated the municipalities' heat work using heat mitigation strategies, 

heat management strategies were excluded. Further research could investigate the 

municipalities' heat management strategies and whether it differs from work on heat mitigation.   

 

To investigate work on heat from a national context, it could be investigated how municipalities 

work with heat by including municipalities from different parts of Sweden. In addition, 

differences between municipalities could be investigated further.  

 

Since it was confirmed through this study that the property owners tended not to know their 

responsibility regarding climate adaptation in already built-up environments, further research 

could investigate property owners' work on climate adaptation and what hinders the work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



38 

 

7. Conclusion 
 

Slightly less than half of the municipalities that participated had analysed the heat-related risks 

and identified measures to mitigate heat. Only about one-third of the municipalities had 

implemented measures, such as greenery and sun protection. Heat was ranked as the last 

prioritised climate risk in the municipalities’ climate adaptation work. The fact that few 

municipalities had started to work on heat could be due to the depriortisation of heat compared 

to other climate risks in the municipalities' climate adaptation work.  

 

Municipalities in Skåne tended to work on heat to a greater extent than municipalities in Greater 

Gothenburg. It was argued that this could be explained by the fact that planners in Skåne ranked 

heat higher than planners in Greater Gothenburg based on the planners' own knowledge and 

expertise, since there were examples given of initiatives from municipal personnel to work on 

heat. It could also be explained by the fact that there are more legal requirements for the region 

of Skåne to work with climate adaptation than Greater Gothenburg, which could affect 

municipal work. Coastal municipalities worked to a greater extent on heat than inland 

municipalities. It was reasoned that it could be explained by the fact that coastal areas face both 

coastal and non-coastal risks, thus the risks are higher and could impact the levels of work on 

heat. There were no differences between municipalities' work based on urban population size; 

both small and larger municipalities worked on heat.   

 

It was evident that the perception of heat differed from the perception of other climate risks, 

which was argued could explain the depriotisation of heat. Factors were identified that were 

considered to either hinder or develop the work around heat. The most important factors was 

knowledge, followed by legislation, local government, support from authorities, and financial 

resources. The planners expressed the need for tools, development of standards, guidelines, 

guidance from authorities, political decisions, and resources to allow the development of work 

on heat. 
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Appendix 1 - Questionnaire 
The purpose of the questionnaire is to examine the work of municipalities to reduce heat stress 

outdoors in the built environment. The survey is estimated to take around 10 minutes. The 

survey is anonymous, but if you have the opportunity to attend a subsequent interview, you can 

enter your contact details in question 19. After completing the survey, the answers can be saved 

in a PDF if needed. Thank you for participating in the study! 

 

* = mandatory question 

 

1. Please enter which municipality you work for *: 

 

2. Please enter your role at the municipality *: 

 

3. Based on what you know, please tick the climate effects that the municipality has been 

affected by in the built environment. Please write under "Other" if the municipality has 

been affected by another climate risks. *  

 

Rising sea levels 

Changed water flows in lakes and water courses 

Torrential rain/ extreme amounts of snow 

Heat wave/heat stress 

Landslides and erosion 

Other climate risk: 

 

4. Based on the municipality's work and positions regarding the built environment, rank 

the following climate risks from 1-6 (where 1 is the highest priority and 6 is the lowest 

priority) If you wrote another climate risk under question 3, please use "Other climate 

risk" when prioritising this. If you did not specify an additional climate risk, please 

prioritise "Other climate risk" as a 6th. (You rank the options by dragging one of the 

options up or down, or by pressing the arrows when you hover over an option) . * 

 

Rising sea levels 

Changed water flows in lakes and water courses 

Torrential rain/ extreme amounts of snow 

Heat wave/heat stress 

Landslides and erosion 

Other climate risk: 

 

 

5. Based on your own knowledge/expertise regarding the built environment, rank the 

following climate risks from 1–6 (where 1 is the highest priority and 6 is the lowest 

priority). If you wrote another climate risk under question 3, please use "Other climate 
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risk" when prioritising this. If you did not specify an additional climate risk, please 

prioritise "Other climate risk" as a 6th. * 

 

Rising sea levels 

Changed water flows in lakes and water courses 

Torrential rain/ extreme amounts of snow 

Heat wave/heat stress 

Landslides and erosion 

Other climate risk: 

 

 

6. Has an analysis been carried out regarding where/when heat stress can occur in the 

municipality? If yes, please write under "Other" which analysis(s) were carried out. If no, 

proceed to question 9. * 

 

Yes 

No 

Don’t know 

Other:  

 

7. Has the municipality identified measures to reduce heat stress? If yes, please write 

under "Other" which measures have been identified. If not, proceed to question 9. 

 

Yes 

No 

Don’t know 

Other:  

 

8. Has the municipality taken measures to reduce heat stress? If yes, please write under 

"Other" which measures have been taken. 

 

Yes 

No 

Don’t know 

Other:  

 

9. Is the municipality part of an inter-municipal collaboration/network regarding climate 

adaptation where heat is included? If yes, please state which/which ones under "Other”. 

* 

 

Yes 

No 

Don’t know 

Other:  

 

10. Has a political decision been made in the municipality to work on heat? * 

Yes 

No 
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Don’t know 

 

11. Statement: There are enough financial resources at the municipality to be able to work 

with heat. * 

 

Disagree 

Agree to a low degree 

Partly agree 

Agree to a high degree 

Completely agree 

Don’t know 

 

12. Statement: There is enough knowledge at the municipality to be able to work with 

heat. * 

 

Disagree 

Agree to a low degree 

Partly agree 

Agree to a high degree 

Completely agree 

Don’t know 

 

13. Statement: The Country Administrative Board provides the municipality with 

sufficient support (i.e., knowledge, guidance, and recommendations) in the work on 

heat. * 

 

Disagree 

Agree to a low degree 

Partly agree 

Agree to a high degree 

Completely agree 

Don’t know 

 

14. Statement: Expert authorities (for example The Swedish National Board of Housing 

and SMHI) provide the municipality with sufficient support (i.e., knowledge and 

guidance) in the work on heat. * 

 

Disagree 

Agree to a low degree 

Partly agree 

Agree to a high degree 

Completely agree 

Don’t know 
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15. Statement: The division of responsibility between different actors (for example 

property owners, municipality, The Country Administrative Board, expert authorities) 

is understandable in the work on heat. * 

 

Disagree 

Agree to a low degree 

Partly agree 

Agree to a high degree 

Completely agree 

Don’t know 

 

 

16. Statement: The municipality is doing enough in the work on heat. * 

Disagree 

Agree to a low degree 

Partly agree 

Agree to a high degree 

Completely agree 

Don’t know 

 

17. Please state if you have other comments about the work on heat that the questionnaire 

did not address. 

Answer: 

 

18. Please let me know if you would be willing to participate in a subsequent interview. * 

Yes 

No 

 

19. Please provide contact details, e-mail and/or phone number, if you are available to be 

contacted for clarification or further questions. If you do not want to be contacted, enter 

"-" or similar in the field. * 

Answer:  
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Appendix 2 – Interview guide 
 

 

Warm-up questions 

1. Can you tell me about your role at x municipality? 

(1.1) → Follow-up question, how do you work with climate adaptation in your role? 

 

Theme 1 The municipality's climate adaptation work 

 

2. Which climate challenges are included in the municipality's climate adaptation? 

(2.1) → Follow-up question. What is the selection of climate challenges that the 

municipality works on based on? Policy? Economy? Knowledge? Geographical 

location/ experience of extremes? 

 

(2.2) → Follow-up question. Are there climate challenges that are prioritised to a 

higher degree than other climate challenges? Which one/which ones? How? What is it 

based on? 

 

(2.3) Is there a need to work with climate challenges other than those that the 

municipality is already working with now? Which one/ ones? How? 

 

Theme 2 The municipality's work on heat 

 

3. Can you tell me about the municipality's work on heat? 

(3.1) → Follow-up question (if the municipality does not work on the matter at all). 

Why isn't the municipality working on heat? 

 

4. (If the municipality is working on the issue, otherwise proceed). Would you say that 

the work on heat differs from the work with other climate risks within the 

municipality? 

            (4.1) → Follow-up question: In what way? 

            (4.2) → Follow-up question: What do you think are the causes? 

 

 

5. There are five general steps for climate adaptation. These are (1) Awareness, (2) 

Assessment, (3) Planning, (4) Implementation, (5) Monitoring and evaluation. If you 

base your answer on this figure, at what stage would you say that the municipality is 

in the work on heat? 
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(5.1) → Follow-up question: Can you tell me more about the stage you are at? (for 

example, about stage 3, what is being done in planning right now?). 

(5.2) → Follow-up question (If the municipality has progressed beyond stage 1): 

What factors have contributed to the municipality reaching stage x? 

(5.3) → Follow-up question (asked to everyone) What is needed for the municipality 

to be able to reach the next stage? 

(5.3.1) → Follow-up question: (If, for example, knowledge or 

financial resources are mentioned, they may develop what knowledge they need, or 

what the financial resources are needed for. Or if they mention, for example, 

guidelines or tools, what kind of guidelines or tools?) 

 

6. What do you think are the general challenges in Swedish municipalities' work on heat? 

            (6.1) → Follow-up question: How can these challenges be handled/solved? 

 

 

Endinq questions 

7. Is there anything you want to add before we end this interview? 
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