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Abstract 

Alessia Greselin. Assessing heat vulnerability and adaptive capacity in the context of the Nordic welfare 

state. Finnish Institute for Health and Welfare (THL). Discussion Paper 35/2022. 22 pages. Helsinki 2022. 

ISBN 978-952-343-903-0 (online publication) 

Climate change impacts human well-being and poses threats to the livelihood of societies. Such threats also 

relate to the vulnerability and the adaptive capacity of systems and populations, meaning that the climate 

change-related impact depends highly on those non-climatic features. However, vulnerability and adaptive 

capacity are not static and can be altered by other factors. This discussion paper introduces the role of the 

welfare state in research concerning heat vulnerability and adaptive capacity. Even though studies on those 

concepts come from many different geographical areas, the role of the welfare state in managing related risks 

has seldom been analysed in this research field. However, the context has been frequently acknowledged as 

a relevant factor to account for, and thus the welfare state represents a relevant context of analysis as it offers 

an opportunity to reduce vulnerability and increase adaptive capacity. 

In this discussion paper, a scoping review of previous literature from both Nordic and other European 

countries is provided, including conceptual and empirical contributions. Furthermore, the concepts of vul-

nerability and adaptive capacity in Finland are discussed by providing key features of the Nordic wel-fare 

state. The role of social inequalities and the relation to climate change is also included. Based on pre-vious 

literature, a conceptual framework to include the welfare state in the study of vulnerability and adap-tive 

capacity is proposed. This framework is aimed at opening up the discussion on the welfare state as a context 

in which vulnerability and adaptive capacity can be studied. The relevance of the framework re-mains to be 

applied in different welfare models. 
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Tiivistelmä 

Alessia Greselin. Assessing heat vulnerability and adaptive capacity in the context of the Nordic welfare 

state [Hellehaavoittuvuuden ja sopeutumiskyvyn arviointia pohjoismaisen hyvinvointivaltion kontekstissa]. 

Terveyden ja hyvinvoinnin laitos (THL). Discussion Paper 35/2022. 22 sivua. Helsinki, Suomi 2022. ISBN 

978-952-343-903-0 (verkko-pdf) 

Ilmastonmuutos vaikuttaa hyvinvointiin ja tuottaa erilaisia uhkia yhteiskuntien elinolosuhteille. Uhkat ja yli-

päänsä ilmastonmuutoksen vaikutukset yhteiskunnassa ovat sidoksissa järjestelmien sekä väestön haavoittu-

vuuksiin sekä sopeutumiskykyyn. Järjestelmien ja yksilöiden haavoittuvuus tai sopeutumiskyky eivät ole 

pysyviä ominaisuuksia, vaan niihinkin vaikuttavat monet eri tekijät. Tässä työpaperissa keskitytään hyvin-

vointivaltion rooliin hellehaavoittuvuutta ja sopeutumiskykyä käsittelevässä tutkimuskirjallisuudessa. 

Vaikka haavoittuvuutta ja sopeutumiskykyä käsittelevää tutkimusta on tehty maantieteellisesti eri alueille, 

hyvinvointivaltion riskienhallintakykyä on tutkimuksissa analysoitu vähemmän. Tutkimuskirjallisuudessa 

korostuu kontekstin merkitys haavoittuvuuksien ja sopeutumiskyvyn tulkinnassa, minkä vuoksi tässä tarkas-

tellaan hyvinvointivaltion edellytyksiä vähentää haavoittuvuutta ja lisätä sopeutumiskykyä. 

Työpaperi perustuu Pohjoismaat ja muut Euroopan maata kattavaan kartoittavaan katsaukseen. Katsaus 

sisältää käsitteellisiä ja empiirisiä tutkimusartikkeleita. Lisäksi eritellään haavoittuvuuden ja sopeutumisky-

vyn käsitteitä Suomessa tarkastelemalla pohjoismaisen hyvinvointivaltion olennaisia piirteitä. Myös eriar-

voisuuden rooli ilmastonmuutoksessa sisältyy katsaukseen. Kirjallisuuskatsauksen pohjalta muodostetaan 

käsitteellinen viitekehys hyvinvointivaltion sisällyttämiseksi haavoittuvuuden ja sopeutumiskyvyn tutkimuk-

seen. Viitekehyksen tavoitteena on avata keskustelua hellehaavoittavuuden ja sopeutumiskyvyn tutkimuk-

sesta hyvinvointivaltiokontekstissa. Viitekehyksen soveltaminen eri hyvinvointimalleihin jää tarkastelun ul-

kopuolelle. 

 

Avainsanat: haavoittuvuus, sopeutumiskyky, hyvinvointivaltio, Pohjoismaat, ilmastonmuutos, helle
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Introduction 

The ongoing climate crisis threatens the livelihood of societies worldwide. Researchers from every field of 

study have responded to the current challenge and have investigated both mitigation and adaptation measures, 

which are the two main responses to anthropogenic climate change (Füssel and Klein, 2006). While mitiga-

tion strategies aim to reduce the current impact of human activities on earth, such measures take a long time 

to be implemented. Additionally, even with mitigation strategies in place, we are already subject to some 

climate change effects. Hence, adaptation to reduce the burden of the climate crisis on societies is of utmost 

importance. 

Countries, sub-national regions and population groups are affected by the climate crisis to different de-

grees. Studies on conceptual definitions and determinants of vulnerability as well as practical assessments 

have proliferated in recent decades to further investigate these unequal impacts. Additionally, the respon-

siveness and means of different actors to adapt to such challenges varies a lot. As a result, adaptive capacity 

has also been increasingly studied through a conceptual and practical lens. Definitions of vulnerability and 

adaptive capacity have been advanced in multiple countries worldwide, highlighting the importance of con-

sidering the context in which the concept has been studied. The Cambridge Dictionary (no date c) defines 

vulnerability as ‘the quality of being vulnerable, [that is] able to be easily hurt, influenced, or attacked’, 

whereas adaptive capacity is not found as a joint entry, but rather divided into two. Unifying the two entries, 

adaptive capacity is therefore defined as ‘someone’s ability to change to suit changing conditions’ (Cam-

bridge Dictionary, no date a, no date b). 

Research on climate change includes other concepts related to vulnerability and adaptive capacity that we 

decided not to focus on very specifically in this discussion paper. In the scoping review, resilience is men-

tioned as being closely related to adaptive capacity (Scholze, Riach and Glaser, 2020). The IPCC (2014) 

described resilience as the ‘capacity of social, economic, and environmental systems to cope with a hazardous 

event or trend or disturbance, responding or reorganising in ways that maintain their essential function, iden-

tity, and structure, while also maintaining the capacity for adaptation, learning, and transformation.’ 

In this discussion paper, I will outline the importance of considering the Nordic welfare state and, more 

specifically, the Finnish welfare state as the context for studying vulnerability and adaptive capacity. To do 

so, I will present a brief literature review, including previous studies in the Nordic countries with some ex-

amples from other European countries, both on a conceptual and empirical level. Thereafter, I will build a 

framework for discussing/examining vulnerability and adaptive capacity in the Nordic welfare state. 
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Brief literature review 

In this chapter, I summarise the previous literature on the topic of vulnerability and adaptive capacity. The 

scoping literature review has been conducted by searching for articles on vulnerability and adaptive capacity 

to climate change and, more specifically, heatwaves in Western welfare states. This search has been done 

using keywords in three large databases. Further details about the methods used to collect and select the 

relevant articles for the review are included in the annex. 

The chapter is structured as follows. The first part introduces the Intergovernmental Panel on Climate 

Change (IPCC) and conceptualisations that have been proposed throughout the years, which represents a 

valuable reference point for scholars worldwide. Secondly, I discuss these concepts more extensively in the 

context of the Nordic countries, both concerning theoretical and empirical articles. The third part presents 

some perspectives on the literature from other European countries and a short summary considering (if and) 

how the literature in the two blocs of countries (Nordic vs other) differs. 

The Intergovernmental Panel on Climate Change  

A reference point for researchers has been found in the International Panel on Climate Change (IPCC). This 

is the United Nations body established in 1988 to engage with climate change science. So far, the IPCC has 

published six assessment reports where the current state of the art on climate change knowledge as discussed 

in the scientific community is carefully assessed and reported. 

In 2006, Füssel and Klein analysed the development in climate change vulnerability assessments pre-

sented in the IPCC frameworks, which at that point would cover the knowledge presented in the first three 

IPCC reports (1990, 1995, 2001). Throughout the years, several factors have influenced the changes in the 

vulnerability framework. As the aim of the research in the field has shifted, so have the assessment frame-

works identified in four strands by Füssel and Klein (2006). 

This evolution is briefly showcased in Figure 1. Building on the conceptual framework used in the impact 

assessment strand (frames and links in blue), additional elements have been added in the first-generation 

vulnerability assessment (in green), in the second-generation vulnerability assessment (in yellow) and in the 

adaptation assessment (in red). The relationships between the different elements across the different strands 

will now be presented. 

First, in the so-called impact assessment, the focus of the assessment was on the future climate scenario, 

meaning that the impact of climate change was assessed regardless of other changes in the system. Here, the 

relationship between the different elements looks linear, with climate change impact resulting from the sen-

sitivity and exposure of a system to climate stimuli. Exposure depends on global climate change (related to 

emissions and concentrations). In this framework, mitigation could affect both emissions and concentrations. 

Non-climatic factors and the consequent adaptation potential have been included in the following strand, 

that is the first-generation vulnerability assessment. Based on the previous framework, this strand adds cli-

mate variability to the factors affecting exposure, together with climate change. Non-climatic factors affect 

exposure and sensitivity. Vulnerability is added as a broader concept than impacts and they relate to each 

other in that potential climate change impacts determine the vulnerability of a system (Füssel and Klein, 

2006). Furthermore, vulnerability affects both mitigation and adaptation. Adaptation, in turn, influences non-

climatic factors, impacts, exposure and sensitivity. 

The ability of a system and a population to adapt to climate change has intensified in the second-genera-

tion vulnerability assessment. Building on a previous conceptualisation, two main elements are added to this 

strand. First, non-climatic drivers such as socio-economic, political and technological are acknowledged to 

impact non-climatic factors, including the level of education and the tightness of social networks (Füssel and 

Klein, 2006). Furthermore, adaptive capacity is added to the framework as being affected by non-climatic 

factors and impacting vulnerability. 
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Lastly, as the objective of the assessments moved from a purely descriptive narrative to a proactive influ-

encer of policy-making, the adaptation policy assessment became the most common one. Those changes in 

the focus of the assessments have redefined and increased complexity in the conceptual frameworks of cli-

mate change vulnerability (Füssel and Klein, 2006). In this strand, adaptation is divided into two different 

but complementary components interacting with adaptive capacity. Those are 1) facilitation, such as scien-

tific research, affecting adaptive capacity, and 2) actual implementation, which is influenced by adaptive 

capacity. Additionally, mitigative capacity is added to the framework and is influenced by non-climatic fac-

tors. As for adaptation, mitigation is also further divided in facilitation, affecting mitigative capacity and 

implementation, influenced by mitigative capacity. 

Figure 1. Evolution of the conceptual framework from the IPCC reports 1990–2001, presented in 

four colours. From the first framework in blue via the green and yellow versions until the last 
one in red. 

 
Source: adapted from Füssel and Klein (2006). 

 

While the evolution of the IPCC reports analysed by Füssel and Klein (2006) is limited to the initial 

reports, thus missing further and most recent developments in the field, it represents a starting point for 

understanding the basis on which current definitions lie. 

In the fifth report, the IPCC outlines climate impact risk as the core of the conceptual framework. Risk is 

the result of the intersection of three components, namely climate-related hazards (human and natural), ex-

posure and vulnerability (IPCC, 2014; Landreau et al., 2021). This interconnection of risk drivers is related 

to climate (made up of natural variability and anthropogenic climate change) as well as socio-economic pro-

cesses (composed of socio-economic pathways, adaptation and mitigation actions, and governance) in dif-

ferent ways. On the one hand, climate and socio-economic processes impact on risk drivers. On the other 

hand, such risks influence climate and socio-economic processes. Additionally, socio-economic processes 

directly influence natural ones through emissions and land use change. This framework is presented in Figure 

2.  
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Figure 2. Conceptual framework in the 5th IPCC report. 

 

Source: IPCC (2014). 

To conclude, as seen in this brief section, the understanding of climate change impacts has evolved over 

the decades in the IPCC framework, adding additional elements, and increasing in complexity as research on 

climate change has intensified. In particular, while the first assessments focused more on the natural aspects 

impacting climate change, additional factors outside the natural world, such as socio-economic ones, have 

been increasingly analysed both in their contribution to climate change (anthropogenic causes) as well as 

their role in mitigating and adapting to climate change impacts. 

Vulnerability and adaptive capacity in the Nordic countries 

Following this background information on the IPCC, I return to the purpose of reviewing the literature in this 

discussion paper, which is to outline how vulnerability has been defined and conceptualised in articles from 

the Nordic countries. Research in the field of vulnerability and adaptive capacities has also increased in the 

Nordic countries (Denmark, Finland, Iceland, Sweden, Norway). Different research designs have contributed 

to the development of the field of study through conceptual and empirical evidence. In this section, I present 

the main contributions concerning the Nordic countries so far, with literature from Finland, Sweden and 

Norway. 

Conceptualisation of vulnerability and adaptive capacity 

In this section, I review the literature that provides a conceptualisation of climate and heat vulnerability, and 

adaptive capacity. 

Vulnerability 

The concept of vulnerability has been analysed in different fields of study, including hazard, development 

and sustainability or climate change research (Holsten and Kropp, 2012). Research traditions have developed 

different definitions of vulnerability and even within the same study field, a variety of definitions have been 

proposed. However, across different disciplines, researchers agree that vulnerability is ‘an inner system’s 

condition to experience damages’ (Holsten and Kropp, 2012). 

Studies from the Nordic countries have often relied on previous definitions of vulnerability, thus promot-

ing classics in the fields that are relevant to their specific context. Here, I discuss the most relevant examples. 

To begin with, the IPCC has represented a reference point for Nordic scholars. Here, Jurgilevich et al. 

(2021), Landreau et al. (2021) and Pilli-Sihvola, Harjanne and Havisto (2018) refer to the definition of vul-

nerability presented in the 5th IPCC report in 2014, where it is described as ‘the propensity or predisposition 
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to be adversely affected. Vulnerability encompasses a variety of concepts and elements including sensitivity 

or susceptibility to harm and lack of capacity to cope and adapt’ (IPCC, 2014). Vulnerability is therefore 

considered a pre-existing condition and it is ‘due to certain socio-economic characteristics of an object at risk 

that make it susceptible to potential impacts’ (Jurgilevich, Räsänen and Juhola, 2021). 

In addition to IPCC vulnerability definition, other conceptualisations have been mentioned in articles 

from the Nordic countries, such as in Angel and Stokke (2014), Keskitalo et al. (2011), Nikkanen, Räsänen 

and Juhola (2021) and Pilli-Sihvola, Harjanne and Haavisto (2018). By relying on the previous classical 

definition and adding extra elements, the articles contribute to the development of studies on vulnerability. 

In this part, I will address from the literature review 1) what vulnerability is, 2) what drives vulnerability, 3) 

what types of vulnerability exists, and 4) why the context matters. 

First, it is worth reiterating that multiple definitions of vulnerability have emerged throughout the years, 

many sharing a great similarity to each other. Several scholars have conceptualised vulnerability in terms of 

susceptibility. Smith et al. (2000, cited in Angell and Stokke, 2014) define it as ‘the degree to which a system 

is susceptible to injury, damage or harm.’ Similarly, Nikkanen, Räsänen and Juhola (2021) argue that vul-

nerability is the ‘potential to be harmed’, or ‘the state of susceptibility to harm from exposure to stresses - - 

and from the absence of capacity to adapt.’ While in these two definitions the focus lies mostly on the 

state/condition of vulnerability as such, the following part will concentrate more on the aforementioned 

‘harm’ side of the definition, i.e. the vulnerability drivers. 

Considering definitions focused on drivers of vulnerability, different research traditions conceptualise it 

in their own terms. Jonsson and Lundgren (2015) and Keskitalo et al. (2011) mention the fields of 1) natural 

hazard, 2) climate change, and 3) disaster risk, which define vulnerability differently, but all make use of 

quantitative census-based and epidemiological data to study that. In natural hazard studies, the concept is 

more statistical (Jonsson and Lundgren, 2015). Here, both external (e.g. hazards and economic elements) and 

internal (e.g. the adaptive capacity of a person or a system) factors affect natural and human systems, which 

then in turn influence social vulnerability (Keskitalo et al., 2011). On the other hand, the concept is more 

dynamic in climate change and disaster risk research, which outline exposure, sensitivity and adaptive ca-

pacity (sometimes referred to as ‘resilience’) as drivers of human vulnerability (Keskitalo et al., 2011; Jons-

son and Lundgren, 2015). Additionally, like the IPCC framework where vulnerability is one of the risk de-

terminants, the pressure-and-release (PAR) model frames vulnerability as being composed of root causes, 

dynamic pressures and unsafe conditions (Pilli-Sihvola, Harjanne and Haavisto, 2018). What emerges from 

all those definitions is that vulnerability results from the intersection of multiple drivers, rather than a single 

one. In Figure 3, an overview of those multiple drivers in natural hazards, climate change and disaster risk 

research is presented.  
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Figure 3. Vulnerability drivers of vulnerability in different research traditions. 

 

Additionally, vulnerability can be looked at from a different perspective. When analysing the concept, 

different kinds of vulnerabilities can be identified. Aal et al. (2009, cited in Angell and Stokke, 2014) outline 

different types of vulnerability, namely 1) natural (made of climate parameters), 2) socio-economic (includ-

ing societal exposure to climate change), and 3) institutional (related to an institutional capacity to adapt) 

vulnerability. Thus, social vulnerability to climate change results from the combined effects of societal and 

climatic changes (Angell and Stokke, 2014). 

Lastly, context plays a fundamental role in defining vulnerability. Indeed, while there is general agree-

ment on the determinants of vulnerability, scholars are divided over the variables to choose when assessing 

it, as they are strictly related to the context in which research is conducted (Nikkanen, Räsänen and Juhola, 

2021). As such, vulnerability ‘cannot be separated from the social and cultural conditions under which it 

exists’, including the welfare system in which it takes place (Pilli-Sihvola, Harjanne and Haavisto, 2018). I 

will come back to the relevance of the context in the last chapter, where I focus on the Finnish welfare state. 

 

Adaptive capacity 

Like vulnerability, adaptive capacities have also been discussed in the Nordic context, and several defini-

tions have come up. In this section, I refer to the reactive and anticipatory aspects of defining adaptive ca-

pacity, generic and specific adaptive capacity, the factors influencing it, the relationship with adaptation, and 

the importance of the context. To begin with, adaptive capacity has been interpreted both in anticipa-tory 

(thus before the phenomenon occurs) and in reactive (after the phenomenon happened) terms, which is re-

flected in the choice of verbs such as ‘to respond’ versus ‘to prepare’ in different definitions. Most of the 

definitions include the reactiveness aspect of adaptive capacity. Some authors such as Juhola, Peltonen and 

Niemi (2012) and Angel and Stokke (2014) rely on the IPCC’s 4th Assessment Report framework, which 

defines adaptive capacity as ‘the ability or potential of a system to respond successfully to climate variability 

and change and includes adjustments in both behaviour and in resources and technologies.’ In addition to the 

reactive response, the anticipatory aspect is included in the definitions from Jurgilevich, Räsänen and Juhola 

(2021) and Keskitalo et al. (2011). In the former, adaptive capacity is described as ‘social factors pertaining 

to social environment and financial situation, influencing the ability to prepare, respond, and recover, for 

example, social inequality and income,’ while the latter refers to ‘the ability of a system to cope with risks 

and opportunities related to change.’ 

Furthermore, the reactive and anticipatory aspects are reflected in the duality of generic and specific 

adap-tive capacity mentioned in the IPCC 4th Assessment Report (Juhola, Peltonen and Niemi, 2012). While 
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generic adaptive capacity refers to climate change effects at a broader level, the specific one is related to a 

distinct climate change impact, such as heatwaves (Juhola, Peltonen and Niemi, 2012). 

Moreover, several factors have been mentioned as influencing adaptive capacity. Overall, adaptive ca-

pacity is strictly connected to social and institutional features, including the availability of knowledge and 

resources of a person or a system (Keskitalo et al., 2011; Angell and Stokke, 2014). On a country level, 

political, institutional and technological aspects represent key factors affecting adaptive capacities towards 

climate change (Pilli-Sihvola, Harjanne and Haavisto, 2018). On a population level, socio-demographic fac-

tors including gender, health, age, income and education alter people’s adaptive capacities, such that women, 

people with illnesses or disabilities, the elderly, children, the unemployed, those on a low income, and those 

with low educational attainment are mentioned by Jonsson and Lundgren (2015) among those with lower 

adaptive capacity. Additionally, socio-economic factors have been mentioned in several articles that influ-

ence the adaptive capacity of the population, and it is acknowledged that social inequalities do therefore 

influence adaptive capacity (Jurgilevich, Räsänen and Juhola, 2021). However, socio-economic inequalities 

per se are neither extensively discussed nor mentioned in all articles on vulnerability and adaptive capacity. 

In addition to the aforementioned factors, in their review of IPCC’s assessment frameworks development, 

Füssel and Klein (2006) discussed the relationship between adaptation and adaptive capacity. The two 

concepts are strictly related to one another as on the one hand, adaptive capacity influences the feasibility of 

realising adaptation, and, on the other hand, implementing adaptation affects adaptive capacity (Füssel and 

Klein, 2006). Pilli-Sihvola, Harjanne and Haavisto (2018) argue further that ‘adaptation deficit de-scribes the 

lack of adaptation capacity.’ 

Lastly, as with the concept of vulnerability, adaptive capacity is also context specific. Juhola, Peltonen 

and Niemi (2012) argue that the specific context and locality provide conditions that can constrain or facilitate 

the adaptive capacity of populations or systems. Considering the context of a welfare state, a holistic vision 

of reducing vulnerabilities (to climate change and further modern risks) can positively impact on societal 

adaptive capacity (Pilli-Sihvola, Harjanne and Haavisto, 2018). 

How do vulnerability and adaptive capacity relate? 

Vulnerability and adaptive capacities definitions have been discussed and conceptualised alongside each 

other by scholars. As seen in the previous definitions, both concepts have been framed in different ways by 

researchers. 

In terms of the definitions of vulnerability, adaptive capacity is often (although not always) described as 

one of its three main components together with exposure and sensitivity. While the fields of study of climate 

change and disaster risk conceptualise social vulnerability differently from natural hazards, all fields include 

adaptive capacity as one of the drivers (Jonsson and Lundgren, 2015). In contrast to external drivers, such as 

environmental hazards, adaptive capacity represents an internal factor of vulnerability (Keskitalo et al., 

2011). 

However, considering the relationship from the other side, definitions of adaptive capacity do not often 

mention vulnerability or vulnerability reduction. Despite referring to the ability to cope with climate change 

impacts, which relates to vulnerability, definitions of adaptive capacity have often focused on other aspects 

(e.g., anticipatory or reactive features, determinants of adaptive capacity) related to the concept. 

In the light of those considerations, the relationship between adaptive capacity and vulnerability might be 

conceptualised in terms of adaptive capacity being one of the inner factors determining vulnerability. Thus, 

adaptive capacity might be more comprehensively described as referring to the ability of a person or a system 

to take measures against climate change impacts in anticipatory and reactive terms with the objective of 

reducing vulnerability. In other words, the relationship between adaptive capacity and vulnerability could be 

described as inversely related, with vulnerability lowering as adaptive capacity increases.  
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Empirical examples 

In this section, I provide a brief review of the literature, with the most relevant results on the topic from 

Nordic countries. 

Vulnerability and adaptive capacities have been studied in the Nordic countries both quantitatively, often 

through mapping (Räsänen et al., 2019; Jurgilevich, Räsänen and Juhola, 2021; Landreau et al., 2021), vul-

nerability assessments or surveys (Angell and Stokke, 2014; Nikkanen, Räsänen and Juhola, 2021), and qual-

itatively, by investigating public or stakeholders’ perceptions through interviews (Jonsson and Lundgren, 

2015). Based on the framework presented above, many scholars operationalised vulnerability and adaptive 

capacity through a set of quantitative indicators. For instance, Räsänen et al. (2019) and Landreau et al. 

(2021) operationalised vulnerability through several indicators for physical characteristics (childhood, el-

derly, gender, ill health) and socio-economic status (economic status, level of education, immigration, weak 

social network). In both articles, the authors considered 1) for the physical characteristic: the proportion of 

children, elderly people and women among the residents, and 2) for the socio-economic status: the proportion 

of households below the two lowest income deciles, the proportion of adults with only basic-level studies, 

and the proportion of immigrants and unemployed among the residents. With regard to adaptive capacity, 

understood as a component of vulnerability, Jurgilevich, Räsänen and Juhola (2021) divided it into 1) occu-

pancy (operationalised as population density) and 2) economic and social inequality (operationalised as hous-

ing prices and social inequality as district segregation). 

From a comparative perspective, Juhola, Peltonen and Niemi (2012) investigate adaptive capacity in the 

Nordic countries, namely in Denmark, Finland, Sweden and Norway. While overall the four countries present 

a high-capacity level, inter- and intra-country variation (especially between urban and rural areas) are 

significant. Similar results have been reached by Keskitalo et al. (2011), who argue that central and peripheral 

locations in the same region do play a role in individuals’ adaptive capacity as, among other factors, this 

affects the economic resources available. 

This variation is also presented at a city-level by Räsänen et al. (2019), who mapped urban vulnerability 

and risk in the Helsinki metropolitan area (Helsinki, Espoo, Vantaa). In their research, they argue that spatial 

patterns of vulnerability are extremely dependent on the different zonings that are used. Indeed, as the vari-

ation within the same city and even the same municipality is great, small units should be preferred over 

larger ones when mapping vulnerability, as they allow spatial patterns of vulnerability to be captured better. 

Considering differences in vulnerability and adaptive capacity within the population, Nikkanen, Räsänen 

and Juhola (2021) investigated the impact of socio-economic and demographic factors on storm prepara-

tion in Finland through survey methodology. In contrast with previous results, their findings show that edu-

cation level and employment status do not play a role in whether and how people prepare for a hazard, but 

rather that their housing status and previous experience with the hazard did matter. 

Summary 

In the Nordic countries, vulnerability and adaptive capacity have been studied by researchers, providing both 

conceptual and empirical knowledge on the topic. While the IPCC has represented the reference point for 

researchers in the Nordics, other conceptualisations have been advanced as well, emphasising different as-

pects related to the two concepts. Considering empirics, studies mapping spatial patterns of vulnerability 

prove to be particularly useful for detecting within-country and within-city variations when the smallest unit 

is considered. By detecting vulnerability and adaptive capacity at such a low level, spatial patterns allow the 

understanding of the unequal burden of climate impact, even within the same municipality. 
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Theoretical and empirical perspectives from other countries 

In this section, I briefly review the main points from other European countries concerning vulnerability and 

adaptive capacity, and discuss the differences with the literature from Nordic countries. 

Western European countries 

As for the Nordic countries, articles concerning Western European countries have also adopted different 

definitions of vulnerability and adaptive capacities. 

Considering vulnerability, many scholars conducting research in European countries rely on the IPCC 

framework, which I have previously described in the first section of the scoping review (Holsten and Kropp, 

2012; Acosta et al., 2013; Lung et al., 2013; Leal Filho et al., 2018; Alonso and Renard, 2020; Ferenčuhová, 

2021; Szalińska, Otop and Tokarczyk, 2021; Török, Croitoru and Man, 2021; Burbidge et al., 2022). While 

not citing the IPCC directly, additional articles similarly consider vulnerability as being dependent on expo-

sure, sensitivity and adaptive capacity (Uzzoli, Szilágyi and Bán, 2018; Grigorescu et al., 2021). 

Other scholars have conceptualised vulnerability in different terms. A first differing conceptualisation is 

brought up by Scholze, Riach and Glaser (2020), who argue that vulnerability is a function of adaptive ca-

pacity and impact, which in turn is made up of climatic stressors, exposure and sensitivity. When clustering 

urban vulnerability research, Romero Lankao and Qin (2011 in Krkoška Lorencová et al., 2018) outline three 

additional strands of conceptualisation in research, namely 1) vulnerability as impact (made of exposure, 

sensitivity and impacts); 2) inherent urban vulnerability (focusing on why and how specific cities or popula-

tions are more vulnerable); and 3) urban resilience (shifting to response-capacity building). 

Among the other main contributions, it is agreed that vulnerability is an internal factor of the climate 

impact, in contrast with external factors such as environmental hazards (Holsten and Kropp, 2012; Leal Filho 

et al., 2018). When talking about socio-economic vulnerability, Alonso and Renard (2020) mention that de-

spite the different ways to define the concept, there is a general consensus across study fields that socio-

economic vulnerability is composed of the socio-economic features of the population. For instance, Cutter et 

al. (2003, cited in Alonso and Renard, 2020) define it as ‘the product of social inequalities and the character-

istics of the community and the built environment’ while Holand et al. (2013, cited in Alonso and Renard, 

2020) consider it as ‘the potential loss of human property or capacity.’ 

Considering adaptive capacity, the IPCC definition and framework again represents a reference point 

for researchers (Holsten and Kropp, 2012; Acosta et al., 2013; Lung et al., 2013). In the definitions, some 

articles focus on adaptive capacity as one of the components of vulnerability, alongside exposure and sensi-

tivity (Krkoška Lorencová et al., 2018; Alonso and Renard, 2020; Sandholz et al., 2021). Other scholars 

contribute by focusing on different aspects of adaptive capacity in the definition, such as the double reactive 

and anticipatory feature (Leal Filho et al., 2018), the socio-economic and environmental type of adaptive 

capacity (Grigorescu et al., 2021), and behavioural changes (Wilhelmi and Hayden, 2010; Scholze, Riach 

and Glaser, 2020). 

Socio-economic factors have been frequently mentioned as influencing a person’s adaptive capacity, 

meaning it results from social status and that individual protection opportunities vary within the population 

(Wilhelmi and Hayden, 2010; Uzzoli, Szilágyi and Bán, 2018; Scholze, Riach and Glaser, 2020). Addition-

ally, cultural, technological and political factors alongside financial resources, economic wealth and 

knowledge, impact adaptive capacity (Acosta et al., 2013; Leal Filho et al., 2018; Scholze, Riach and Glaser, 

2020). 

Among the articles included in the literature review, many contributed to the discussion on vulnerability 

and adaptive capacity in Europe through their empirical results. In particular, the roles of the residents and 

their adaptive capacity have been the subject of research (Hegger et al., 2017). Survey methodology has been 

frequently used to investigate citizens’/households’ vulnerability perceptions and the adaptive capacity to 

heat waves, and to relate the answers to participants’ socio-economic and demographic characteristics. 

Many studies have been conducted in Germany, in particular in the cities of Augsburg, Ludwigsburg and 

Nuremberg (Ginski et al., 2013; Seebaß, 2017; Beckmann and Hiete, 2020; Beckmann et al., 2021; Laranjeira 

et al., 2021). While some studies found more socio-demographic connections with the variables of age, indoor 
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temperature and knowledge of heat risks (Beckmann and Hiete, 2020; Beckmann et al., 2021), most articles 

included in this literature review show that socio-economic factors influence heat vulnerabilities and adaptive 

capacities (Ginski et al., 2013; Seebaß, 2017; Laranjeira et al., 2021). 

The socio-economic and demographic differences between citizens with regard to indoor cooling and air-

conditioning have been the focus of additional studies on heat vulnerability and adaptive capacity. While not 

directly mentioning the influence on adaptive capacity, wealth, home tenure and ownership have been found 

to be significant determinants for energy-related indoor cooling and air-conditioning at participants´ homes 

(De Cian et al., 2019). Similar results have been found by Thomson et al. (2019) in their study, where they 

argue that participants’ adaptive capacity depends on several factors, such as their income, tenancy status, 

and the built structure and access to wider cool spaces outside of their home. Practices to adapt to climate 

change impacts that do not require the use of energy or materials have also been discussed (Ferenčuhová, 

2021). 

Differences across countries 

In the previous sections, I have briefly reviewed the literature on vulnerability and adaptive capacity from 

Nordic as well as other European countries. Here, I outline the differences and similarities in the literature 

from the two groups of countries. 

Considering conceptual frameworks, the literature from Nordic and other European countries presents 

several similarities. To begin with, both Nordic and other European countries frequently used the IPCC as 

the main reference in their conceptualisation and, consequently, consider that vulnerability and adaptive ca-

pacity as being related to each other in that adaptive capacity as one of the components of vulnerability. 

Additionally, while socio-economic factors are mentioned in both groups of countries, consequent inequali-

ties are not extensively discussed in either of the two. As a main conceptual difference emerging from the 

scoping literature review, the importance of the context is highlighted in discussing vulnerability and adaptive 

capacity in the Nordic countries, while it is less stressed in other European countries.  

While the conceptual literature from the two groups is close, the empirical contributions are characterised 

by more differences between Nordic and European countries. For the Nordic countries, empirical articles 

have been considerably less than those from European countries (probably also due to the number and size 

of countries in the two groups) and they included spatial patterns of vulnerability and, to a lesser extent, the 

correlation of socio-demographic factors and adaptive capacity. In other European countries, citizens’ and 

households’ perceptions of vulnerability and adaptive capacity and their adaptation measures have been fre-

quently investigated, especially in cities in Germany. These have been studied alongside socio-economic and 

demographic features of the respondents. 

To conclude, while conceptualisation of vulnerability and adaptive capacity have been presented similarly 

in the literature from Nordic and other European countries, empirical articles have been somewhat different. 

Compared to their European counterparts, empirical studies in the Nordic countries have less frequently in-

vestigated differences in vulnerability and adaptive capacity perceptions and strategies of citizens in terms 

of their socio-economic and demographic features.  
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Discussing vulnerability and adaptive  

capacity in the Nordic welfare states 

Vulnerability and adaptive capacity have been studied in different geographical regions, and I have focused 

on the European continent. Previous literature has presented significant similarities on the conceptual frame-

works used in Nordic and other European countries. For the Nordic countries, the importance of considering 

the context in which vulnerability and adaptive capacity are studied has been highlighted. In this chapter, I 

provide background information on the key features of Nordic welfare states, of which Finland is an example, 

and discuss the relationship of those to both vulnerability and adaptive capacity. I then discuss the importance 

of considering the welfare state as a context when studying vulnerability and adaptive capacity in the Nordic 

countries, and I propose a possible framework to do so. 

The Nordic welfare state as a system 

Welfare states emerged in Europe after the end of the Second World War. Growing economies brought about 

wealth to be distributed, but it also created social and ecological risks. While welfare policy solved some 

social problems and reduced social risks, major environmental problems (global warming, biodiversity loss) 

remained, and these risks are increasing.  

European welfare states grew apart from each other and developed in different ways. In his ground-break-

ing work The Three Worlds of Welfare Capitalism, Esping-Andersen (1990) clustered capitalist democratic 

countries from Europe and North America in order to highlight differences and similarities among welfare 

states. While Esping-Andersen’s work has been increasingly discussed and often revised by other scholars, 

the three main clusters he identified based on decommodification, welfare provision and stratification are the 

liberal (Anglophone countries), social democratic (Nordic countries) and conservative (continental European 

countries) regimes. 

In the field of social policy, the five Northern European countries, that is Denmark, Finland, Iceland, 

Sweden and Norway, have been clustered together into socio-democratic or Nordic welfare regimes. Alt-

hough slightly differing among each other, Nordic welfare states share common goals in outcomes, namely 

equality and social mobility, and policy measures, such as universalism and generosity (Kangas and Kvist, 

2018). In the Nordic model, the state is the main welfare provider, compared to other welfare states where 

the market or the family play a much more significant role in that respect. Indeed, in the Nordic countries, 

the size of the public sector is considerably large, mutually reinforced by a high degree of public trust in 

institutions, which is well above the EU average. In Figure 4, such a comparison includes Finland, EU coun-

tries and the Nordic country cluster with Denmark, Sweden and Iceland (except for public administration due 

to lack of data).  
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Figure 4. Public trust in institutions in 2019. 

 

Source: OECD (2021). 

 

There are several ways in which trust and the welfare state relate to each other. Public trust is connected 

to social policy in that the population’s trust in public institutions relates to good governance, which is, in 

turn, a prerequisite for effective social policy-making (Bäckman, 2019). In addition to public trust in institu-

tions, generalised trust across the population also appears high in Nordic countries, and this has been found 

to correlate to welfare benefits (Kouvo, Kankainen and Niemelä, 2012). Indeed, the characteristics of Nordic 

welfare states matter in the level of trust within a society. 

Based on the literature and data on Nordic welfare states, welfare state input (generosity and universal-

ism), output (equality and social mobility) and trust (from population to public institutions and generalised) 

seem to be positively connected to each other. In other words, generosity and universalism in Nordic welfare 

states, high well-being standards with high levels of equality and social mobility in society, and a high degree 

of trust in public institutions could contribute to supporting one another and a sound social security system. 

More recently, as the ongoing climate crisis has been increasingly debated in different fields of studies 

outside the natural sciences, social policy researchers have included the environmental dimension in sustain-

ability. This strand of research has both included comparing welfare states and environmental states (Gough, 

2016), as well as integrating social and environmental policy in the sustainable welfare discussion (Koch and 

Fritz, 2014; Zimmermann and Graziano, 2020; Koch, 2021). While welfare states have emerged and devel-

oped in the last century and can therefore be considered as consolidated institutions in capitalist democratic 

societies (although clearly still with challenges to be addressed), environmental states have a much shorter 

history (Gough, 2016). Indeed, environmental policies are both less established and somewhat differentiated 

among similar welfare states. Within the Nordic welfare cluster, Norway represents a peculiar example of 

interaction between the environment and the welfare state. In the Norwegian city of Hammerfest, the oil 

industry has increased the city’s revenues, which has contributed to enhancing and funding (or more literally 

fuelling) climate change adaptation measures (Angell and Stokke, 2014). 

While Nordic welfare states are indeed the greatest contribution in the welfare dimension among different 

welfare clusters (liberal, conservative), results related to their environmental sustainability present some dis-

crepancies depending on the empirical measures used to assess ‘environmental performance’ (Koch and Fritz, 

2014; Zimmermann and Graziano, 2020). With regard to environmental health, ecosystem vitality and the 

total amount of materials directly used by an economy, Nordic welfare states score a good environmental 

performance compared to other welfare clusters (Zimmermann and Graziano, 2020). However, considering 

the environmental dimension in terms of electricity generated from renewable sources as a percentage of 

gross electricity production, CO2 emissions per capita and national ecological footprints per capita, Nordic 

welfare states do not perform better than other clusters (Koch and Fritz, 2014). Thus, as with other clusters, 

Nordic welfare states are also unsustainable and need to change. In that regard, the literature agrees on the 
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potential of Nordic welfare states to transition to more sustainable models (Koch and Fritz, 2014; Zimmer-

mann and Graziano, 2020; Koch, 2021). 

The main features of the Nordic model could provide insights into its higher potential to become more 

sustainable and react to increasing climate change-related threats. As Nordic welfare states already operate 

in a sound social security system where welfare inputs, outputs and trust support each other, public interven-

tions in the shift towards a more sustainable model could be more socially acceptable and politically feasible 

than in other countries. Indeed, Nordic welfare states already intervene in response to social risks, thus re-

ducing vulnerability and increasing citizens’ adaptive capacity by providing them with social protection 

(Pilli-Sihvola, Harjanne and Haavisto, 2018). Similarly, this could be extended to the increasing environ-

mental risks in addition to social ones. On the contrary, societies with lower welfare inputs (less generosity 

and more targeting), outputs (more inequality and social immobility), and trust (lower population trust in 

public institutions) could lead to a weaker social security system, thus being less prepared to deal with new 

additional risks. 

To sum up, in the urgently needed sustainability transition, the Nordic model has some advantages. Insti-

tutional trust supports long-term decision-making at different administrative levels. Locally adopted solutions 

to problems are more acceptable to citizens than national top-down steering. More importantly, the size and 

functioning of the public sector matter when developing new techniques for adaptation and utilising them. 

Decision-makers may set environmental demands on public procurements, and the public sector may also be 

a test bed for private enterprises developing environmentally friendly technology. 

Social inequalities 

The relationship between climate change and social inequalities has mostly been discussed by researchers in 

terms of the unequal contribution to anthropogenic climate change (through carbon emissions) and the une-

qual impact of climate change across the world (see for instance Gough, 2017). Previous literature on vul-

nerability and adaptive capacity has briefly touched on the topic of social inequalities, but it has not been 

discussed adequately. Indeed, as seen from the scoping review of peer-reviewed articles in this discussion 

paper, socio-economic and demographic factors are outlined as influencing the adaptive capacity of the pop-

ulation, but direct mentioning of social inequalities playing a role is lacking. 

This gap in terms of mentioning social inequality is also confirmed by Islam and Winkel (2017) in their 

working paper for the United Nations Department of Economic and Social Affairs (UN DESA). The authors 

argue that the research on climate change and social inequality frequently concerns inequalities across coun-

tries, rather than within countries. Furthermore, the authors connected social inequalities and climate change 

through three concepts related to vulnerability: 

1. Exposure – socially disadvantaged groups are more exposed to the negative effects of climate 

change. 

2. Susceptibility – socially disadvantaged people are more susceptible to climate change-related 

damages. 

3. Adaptive capacity – socially disadvantaged people have a lower ability to cope with and recover 

from those damages. 

In other words, social inequalities manifest themselves in the context of climate change vulnerability 

through these three channels. Hence, discussions on social inequalities are relevant for inclusion in research 

on vulnerability and adaptive capacity. 

Framing vulnerability and adaptive capacity in Finland 

Based on the previous literature on the topic and the Finnish welfare state context presented, in this part I 

discuss which conceptual elements are noteworthy of consideration when studying vulnerability and adaptive 

capacity in Finland and the Nordic countries. 
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The previous literature on vulnerability and adaptive capacity has emphasised the need to consider the 

context in which those concepts are studied. While indeed the geographical context sets the ground for further 

analysis and is relevant in terms of climate change hazards to which a country is subjected, the institutional 

setting represents another significant context for vulnerability and adaptive capacity research. Indeed, even 

within Europe the institutional setting of countries could interact differently with vulnerability and adaptive 

capacity of people and the system (see for instance Greselin and Vaalavuo, 2022). In particular, given the 

correlation between socio-economic drivers and inequalities on the one hand and vulnerability and adaptive 

capacity on the other, the context of welfare state appears to be a significant and valuable source of 

knowledge. However, the welfare state as a context for research has not been frequently considered thus far. 

The only example in the scoping review of the literature that included Nordic and other European countries 

comes from the article by Pilli-Sihvola, Harjanne and Haavisto (2018) in the field of disaster risk. 

In Figure 5, I present the conceptual framework integrating the welfare state context with vulnerability 

and adaptive capacity research. Building upon the IPCC’s framework (see Figure 2 on page 7) and integrating 

other previously presented conceptualisations where vulnerability results from multiple drivers, I conceptu-

alised the vulnerability of a system as determined by the intersection of its adaptive capacity, its exposure 

and the hazard, each represented by a leaf. Several risks can potentially arise from vulnerability, both affect-

ing and affected by the environment and the welfare state, which, in turn, influence the three-leaf vulnerabil-

ity system itself. 

In this framework, the welfare state acts as a risk management system for social and climate risks, com-

pensating for the risks arising and, thus, affecting vulnerability and its components. However, it is worth 

noting that the link between the welfare state and vulnerability determinants is differentiated. On the one 

hand, the connection between welfare state risk management and adaptive capacity or exposure (in a darker 

colour in Figure 5) is more straightforward and is focused on adaptation, as the welfare state can enhance 

adaptive capacity and reduce exposure through its intervention potential. On the other hand, the link between 

the welfare state and hazard (in a lighter colour in Figure 5) is looser and more focused on mitigating actions, 

since an environmentally carbon-neutral welfare state would not further contribute to anthropogenic climate 

change and, thus, to climate change-related hazards. In the framework, inequalities arise from and affect both 

the environment and the welfare state. Furthermore, inequalities are related to vulnerability and its compo-

nents through a reciprocal relationship.  

Figure 5. Conceptual framework integrating the welfare state in vulnerability research. 
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In the Finnish context, there is a generous Nordic welfare state with high public trust and good governance 

that enable effective policy-making. Applying the features of the Finnish context to the conceptual frame-

work, public interventions in managing social and climate risks are expected to be substantial and to allow 

vulnerability to be reduced by strengthening adaptive capacity. 
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Conclusion 

Climate change is a current topic that is being researched by scholars from different fields of study, both in 

terms of mitigation and adaptation. In this discussion paper, I have focused on the role of the welfare state, 

specifically the Nordic one, in reducing vulnerability and enhancing adaptive capacity, thus acting as a risk 

manager for both social and climate risks.  

First, I conducted a scoping literature review on vulnerability and adaptive capacity in Nordic and other 

European countries, preceded by an introduction to the frameworks by the Intergovernmental Panel on Cli-

mate Change (IPCC). Vulnerability and adaptive capacity have been defined in different ways by researchers, 

but frequently they relate to each other in that adaptive capacity is one of the main determinants of vulnera-

bility. Overall, the importance of the context has been frequently emphasised by researchers when studying 

vulnerability and adaptive capacity, especially in the literature from the Nordic countries. Furthermore, while 

socio-economic conditions have been mentioned as relevant with regard to both vulnerability and adaptive 

capacity, discussion on inequalities has been scarce in both Nordic and other European countries and mainly 

related to empirical findings, rather than conceptualisation. 

Second, I discussed the welfare state as a context in which to understand vulnerability and adaptive ca-

pacity and proposed a framework for doing so. The Nordic welfare model has distinctive features that pool 

Denmark, Finland, Sweden, Norway and Iceland together and which distance that model from other Western 

countries, particularly in terms of generous spending and low levels of inequality in society. While not fre-

quently discussed in peer-reviewed academic articles, within-country inequalities are also related to vulner-

ability and adaptive capacity. Social inequalities, in turn, represent one of the common objectives to be tack-

led by the state through welfare policies. Good governance, high levels of public trust and extensive welfare 

interventions put the Nordic welfare state model in a privileged position, offering opportunities to influence 

vulnerability and adaptive capacity. Based on this literature, I proposed a conceptual framework to study 

vulnerability and adaptive capacity, including the welfare state as a climate and social risk manager. Differ-

ences across welfare states therefore influence the extent to which a welfare state can intervene in these risks 

and therefore reduce vulnerability and increase adaptive capacity. 

To conclude, the importance of the context has been frequently highlighted in the study of vulnerability 

and adaptive capacity, and the welfare state as a context has already been introduced as a relevant context 

(see Pilli-Sihvola, Harjanne, and Haavisto (2018). Through the preliminary conceptual framework that I pro-

posed, the welfare state is positioned both as climate and social risks manager, interacting with vulnerability 

and adaptive capacity. Further research on climate change and welfare states can provide insights into the 

role of welfare states in reacting to climate risks, in addition to social ones, perhaps suggesting a new welfare 

state development related to climate change. 
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Annex 

In this part, I present the methods used to conduct the scoping review. As guiding purposes, we1searched for 

peer-reviewed articles concerning community-level heat vulnerability and adaptive capacities in Western 

welfare states. Conceptual and empirical articles were considered as well as articles with a quantitative, qual-

itative or mixed methods approach. 

 

The search was conducted using Boolean operators in the following databases: 

• Web of Science Core Collection + Medline 

• Sociology Collection (Proquest, it includes Applied Social Sciences Index and Abstracts, Sociolog-

ical Abstracts, Sociology Database, Social Services Abstracts) 

• Academic Search Elite + Socindex with Full Text (Ebsco) 

 

A small test was also performed in Ebsco Discovery Service. The keywords searched for using the Bool-

ean operators were ‘adaptive capacities’/‘vulnerability’ associated with heat and climate change in countries 

in Europe, North America and Oceania (Australia, New Zealand). The search yielded a total of 290 articles 

uploaded to RefWorks. 

Following a first scan of the materials, the articles were divided geographically: 1) Nordic countries (Fin-

land, Sweden, Denmark, Norway, Iceland), 2) rest of Europe (excluding Nordic countries), 3) North America 

(Canada and USA), 4) Australia and New Zealand, 5) Global. As the focus of this discussion paper is on the 

Finnish context, we decided to pay more attention to articles related to the Nordic countries and, in a com-

parative view, other European and Anglophone countries. Although Anglophone countries were initially in-

cluded in the search, the results did not produce new empirical insights, so only the literature on Nordic and 

other European countries has been discussed further in this paper. We therefore concentrated on the ‘Nordic 

countries’ and ‘Rest of Europe’ folders and divided the articles into either A) relevant, B) interesting but not 

relevant, and C) irrelevant. This classification has been done with regard to the purpose of Work Package 2 

on the social and economic determinants of heat vulnerability, which is part of the HEATCLIM research 

project. To give an example, we discarded articles not relevant to us, such as those with an epidemiological 

approach or articles in languages we do not understand. 
 

 
1 This discussion paper has been developed by the author in the HEATCLIM project with the support of Pia 

Portförs, Sakari Karvonen and Paula Saikkonen. 
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