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1 INTRODUCTION:  IDENTIFYING VULNERABLE GROUPS 

Climate change will cause long term effects on ecosystems and human systems. Different 

systems are however not equally susceptible to and have different possibilities of coping with 

these effects. A system’s vulnerability refers to the degree to which the system can cope with 

changes and whether it is susceptible to it or not (Parry 2007). Vulnerability therefore depends 

on the exposure to climate change (the character, magnitude or rate of change or effect), the 

sensitivity and the adaptive capacity of the system. Still, all components and people in the 

system will not be affected equally and will have different vulnerabilities. 

This is a literature review of scientific studies in social vulnerability aiming at finding groups 

of people in a society who are vulnerable to the effects of climate change (such as heat waves, 

flooding and landslides/erosion). Much of the focus when it comes to social vulnerability 

studies have been in regards to natural hazards, and since the effect from climate change can 

be similar, this literature review has included vulnerability assessments both of natural 

hazards risks and climate related risks or crisis. This is a summary of the findings where 

socio-economic vulnerability is presented together with common approaches for assessing 

vulnerability.  

A total of ten scientific articles were chosen as a basis for this summery, both from the natural 

hazards field and the field of climate change research. The articles were chosen to show a 

broad range of approaches to study and view social vulnerability, be suitable and useful for a 

Swedish setting and also to be relevant in relation to the goals of the project in which the 

study was made. One article (Füssel 2007) serves to give a general orientation in the field and 

a meta-analytical perspective, while the other texts provide examples of recent frameworks 

developed for assessing vulnerability (Cutter et al. 2003, Cutter et al. 2008, Wilhelmi and 

Hayden 2010, Holand et al. 2011, Reid et al. 2009), whereas some texts discuss the use of 

social indicators (King and MacGregor 2000), seek to contextualize social vulnerability 

(Kuhlicke et al. 2011) or review recent finding on certain climate related risks (Oudin Åström 

et al. 2011, Rocklöv et al. 2011).  In addition to the scientific literature in the field, Swedish 

tools designed by the research programme CLIMATOOLS for the specific purpose of 

assessing vulnerability have been included.   

The literature review was made as a background study for designing focus group interviews 

with vulnerable population segments, as part of the project Adapting cities to climate induced 

risks – a coordinated approach, which is a trans-disciplinary project aiming at developing 

methodology and knowledge on how to manage climate induced risk and increase resilience 

towards climate change in Swedish cities. This literature review is part of the work package 

aiming at developing a tool for assessing and finding vulnerable groups of people in Swedish 

cities or municipalities.  
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2 VULNERABILITY TO CLIMATE CHANGE AND NATURAL 

HAZARDS 

Vulnerability is often divided into biophysical (or natural) vulnerability and social (or socio-

economic vulnerability) (Füssel 2007). Whereas the biophysical vulnerability is dependent 

upon the characteristics of the natural system itself, the socio-economic vulnerability is 

affected by economic resources, power relationships, institutions or cultural aspects of a 

social system.  

Differences in socio-economic vulnerability can often be linked to differences in socio-

economic status, where a low status generally means that you are more vulnerable (Cutter et 

al. 2003). Vulnerability depends on low capacity to anticipate, cope with and/or recover from 

a disaster and is unequally distributed in a society. 

Vulnerability is a central concept in climate change research as well as within natural hazards, 

disaster management, ecology, public health, poverty, sustainability science and land use 

research (Füssel 2007). Still, it has proven difficult to development a common approach for 

addressing these vulnerabilities and it is generally address in different languages in different 

scientific communities. The use of different terminology and conceptual frameworks becomes 

especially problematic in research of climate change, which builds on different scientific 

traditions and knowledge. According to Füssel vulnerability is assessed differently in climate 

change research and natural hazards research mainly because climate change, in contrary to 

natural hazards, means long-term global changes that are heterogeneous, have large 

uncertainties and deal with human interference in a system. Füssel highlight some of the main 

differences between research in climate change vulnerability and natural hazards 

vulnerability, summarized in Table 1.  

 

Table1. Characteristics of vulnerability assessments addressing natural hazards and climate change (adapted 

from (Füssel 2007)). 

Hazard Characteristics Natural Hazards Climate change  

Temporal Discrete events Discrete and continues events 
Dynamics Stationary Non-stationary 
Uncertainty Regional Global, but heterogeneous 
Attribution Natural variability Natural and anthropogenic 
System of concern Social systems and built 

infrastructure 
All systems 

System view Static Dynamic and adaptive 
Targets for risk reduction Exposure to hazards and 

internal vulnerability  
Magnitude of hazards and 

internal vulnerability 
Analytical function Normative Positivist and normative 
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3 ASSESSING VULNERABILITY –  WHAT AND WHEN? 

Vulnerability is commonly assessed using indicators highlighting a person’s or system’s 

sensitivity to a certain risk or phenomena. By using census or other data, population segments 

of a society, community or region that has high vulnerability to the risk can be identified. 

There is a consensus within social science that social vulnerability to environmental hazard is 

generally dependent upon (Cutter et al. 2003): 

 lack of access to resources (monetary, information, knowledge or technology)  

 limited access to political power and representation  

 social capital (including social networks)  

 beliefs and customs 

 building stock and age  

 frail and physically limited individuals  

 type and density of infrastructure and lifelines  

There is no accepted set of variables for vulnerability to climate change, but age, gender, race 

and socio-economic status are generally accepted and used (Cutter et al. 2003).  

Although some groups are generally considered more vulnerable than other groups (such as 

elderly) it is still highly problematic to take into consideration their relative vulnerability 

(King and MacGregor 2000). All elderly are not, for example, equally vulnerable to the same 

risk or hazard. Instead, vulnerability is dependent upon a complex set of factors all interacting 

to form a person’s vulnerability. This also means that different characteristics of a person’s 

vulnerability makes them more vulnerable to some risk or hazards while more resilient to 

others.  

The temporal aspect is also important, both when considering vulnerability and responses to 

reduce vulnerability. Kuhlicke et al. (2011) means that a disaster occurs in three phases and 

different people are vulnerable in different phases of a disaster;  

- Anticipation (risk awareness, preparedness, warning systems and short-term 

mitigation strategies) 

- Resistance and coping (response, rescue and help by social networks) 

- Recovery and reconstruction (long-term impacts, compensation and possibilities to 

return to daily routines) 

Wilhelmi and Hayden (2010) argues that the timescale for adaptation responses include both 

short term technological responses and long term adaptation to climate change, for example 

pro-active planning and urban design, and through community based programmes. Moreover, 

one should also take into consideration the relationship between vulnerability, adaptive 

capacity (a system or person’s ability to adapt to changes) and resilience (a system or person´s 

ability to resist negative outcome from a risk or hazard) (Cutter et al. 2008). By increasing a 

systems resilience or adaptive capacity, vulnerability can be reduced. 
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3.1 EXAMPLES FROM THE NATURAL HAZARDS FIELD 

The Social Vulnerability Index (SoVI) is an additive model measuring the overall 

vulnerability of a region based on a set of selected indicators for social vulnerability (Cutter 

et al. 2003). Cutter et al. (2003) studied social vulnerability to environmental hazard in all 

3 141 U.S. counties using the SoVI. The analysis was based on census data from the 

counties during the period 1994-1998. From the census data 250 variables/indicators was 

found that characterizes social vulnerability. After testing for multi-collinearity the 

variables was narrowed down to 85 variables.  Using a principal component analysis (which 

is used to find correlations in a large set of data) they found that 11 factors that together 

explain 76.4% of the variance in the variables and used them to determine the most 

vulnerable counties;  

 Personal wealth (per capita income, percentage earning more than $75 000 a year, 

median house value and median rent)  

 Age (very young (children) or elderly)  

 Density of the built environment (the degree of development in the built environment 

and the density of it) – low development and high density increases losses during 

environmental hazards 

 Single-Sector economic dependence (reliance on one sector for income generation 

(e.g. agriculture, oil development, fishery or tourism)) 

 Housing stock and tenancy (renters or mobile house owner living in urban areas) 

 Race 

 Ethnicity  

 Occupation  

 Infrastructure dependence  

All factors were given equal contribution the total vulnerability, since it is difficult to weigh 

them against each other. Cutter et al. (2003) ranks all U.S. counties to find the counties that 

have the highest and the lowest vulnerability, where a high standard deviation from the mean 

indicated a high vulnerability to environmental hazards and a low standard deviation means a 

low vulnerability. In this way the counties that presumably are more vulnerable in relation to 

the other counties can be highlighted by adding their total vulnerability to all factors.  

Holand et al. (2011) divides the SoVI into two groups of indicators/indexes called the Socio-

economic Vulnerability Index (SeVI) and the Built Environment Vulnerability Index (BEVI) 

and apply it on social vulnerability to natural hazards in Norway. 

The SeVI is based on a society’s socio-economic status, education levels of residents, 

employment status, demographic and ethnic composition, gender equality, political activity 

and housing. The BEVI on the other hand is focus on vulnerability that is dependent on the 

built environment in a society. These can include:  

 Distance to nearest hospital (long distances decreases access to this lifeline and 

increases vulnerability) 

 Population and housing density (high population density makes evacuation harder and 

increase risk of losses)  

 Age of building stocks (high rate of buildings built before 1980 means higher 

vulnerability since they are generally built with less strict construction requirement 

compared to newer buildings) 
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 Average age of sewers and water pipelines (old water and wastewater management 

system are more vulnerable to natural hazards and hence are the people depending on 

them) 

 Length of municipal roads (long roads have a higher risk of being damaged during an 

environmental hazard occurrence) 

 Number of exit routes per 1000 habitants (fewer exit routes increases vulnerability due 

to a more complicated evacuation process) 

Holand et al. (2011) use 25 factors affecting vulnerability in SeVI and 8 factors in the BEVI.  

Using a factor analysis and six rotations schemes they group the variables and find the factor 

loading for each variable used in their models. Socio-economic vulnerability factors are 

grouped into 4 factors labels: 

 Population structure and socio-economic status (income, age etc.) 

 High skilled, equal and multiethnic vs. Low-skilled (education, gender etc.) 

 Municipal viability (disposable income, depts. etc.) 

 Unemployment and demographic liability (employment, single-parent household, 

migration from municipality etc.) 

They also group 8 vulnerabilities depending on the build environment into 3 factors labels: 

 Lifelines (roads, exit routes, distance to hospital) 

 Settlement density (population and housing density) 

 Aging infrastructure (age of water and sewage pipes, older buildings) 

As in the previous example, Holand et al. uses the standard deviation of the 4 SeVI factors 

and the 3 BEVI factors to highlight which parts of Norway that are more vulnerable in 

relation to the other parts. They find that vulnerability varies significantly geographically and 

that there are large differences in vulnerability due to factors from the SeVI and the BEVI. 

Large cities generally have high vulnerability due to their built environment compared to the 

country side or smaller cities. Also, municipalities with high vulnerability due to socio-

economic factors tend to cluster. Holand et al. argue that these facts, together with the large 

regional variations make it important to separate these two types of vulnerability as well as to 

further downscale the assessments. 

Dwyer et al. (2004) uses a quantitative method for studying social vulnerability to natural 

hazards using indicators to model risk. Using published literature in the field they identify 13 

indicators that can highlight a person’s vulnerability to natural hazards risk; 

- Age 

- Income 

- Resident type 

- Tenure 

- Employment 

- English skills 

- Household type 

- Disability 

- House insurance 

- Health insurance 

- Debt and savings 

- Car 

- Gender 
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In addition to these socio-economic indicators to indicators for contextualization of 

vulnerability was added; injuries and residential damages, which represents indicators for 

hazard rather than vulnerability (Dwyer et al. 2004). Although these indicators are generally 

used to describe vulnerability, they do not automatically make a person vulnerable. Instead, 

the relationship between indicators or the exposure can cause even greater vulnerability.  

The indicators describes by Dwyer et al. was studied based on the perception of risk using 

questionnaires were 10 hypothetical individual had been generated by a computer programme 

using national data. The respondent was asked to determine how long the hypothetical person 

would take to recover from a natural hazard (earthquake, floods, landslides and cyclones) 

ranging from little time to infinite time to recover. The respondents were both experts within 

the field and non-experts. The next step of the process was to perform a decision tree analysis, 

which is a method for showing alternative sequential decisions and their potential outcomes. 

Based on the analysis they determine which indicators that has a higher relative importance 

compared to the other indicators, They find that injuries is by far the indicators perceived as 

the most important factor, followed by resident damage which had an importance of 25% to 

that of injuries.  Out of the 13 socio-economic indicators only four was perceived as 

importance enough to score more than 1% of the relative importance compared with injuries; 

house insurance (12,36%), income (11,59%), tenure type (9,61%) and age (2,1%). The last 

step of the analysis was to make a synthetic estimation and map vulnerability scenarios in 

case study areas. Since injuries and resident damage had high relative vulnerability, scenarios 

where the rate of injuries or damages was high, gave a higher vulnerability compared to other 

scenarios where these were low, but other socio-economic indicators high. 

3.2 VULNERABILITY TO HEAT  

The common approach to studying social vulnerability using census-based data on 

demography and socio-economic factors to find “hot-spots” for vulnerability (Wilhelmi and 

Hayden 2010), as shown in the examples from the natural hazards field. This approach does 

not differentiate between vulnerabilities within a neighbourhood or a society, which in reality 

can vary due to disproportionate adaptive capacity or sensitivity between residents. Therefore, 

Wilhelmi and Hayden (2010) present a multi-faceted, top-down and bottom-up analysis of 

local vulnerability to extreme heat in order to explore the relationship between people and 

location. The study is based on both quantitative and qualitative data.  
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Figure 1. Extreme heat vulnerability framework, developed by Wilhelmi & Hayden (2010). 

 

The extreme heat vulnerability framework can be seen in Figure 1. Extreme heat vulnerability 

is affected by exposure, sensitivity and adaptive capacity (Wilhelmi and Hayden 2010). 

Exposure is often related to local climate and urban meteorology as well as land use pattern in 

the urban area. Vulnerability is not equal to the physical attributes of the hazard, but is 

affected by the ability to respond to extreme heat, the sensitivity of the person or system 

exposed. The sensitivity is in turn affected by differences in socio-economic status or cultural 

aspects. Certain population fragments, such as elderly, very young, people who are socially 

isolated, mentally ill, obese poor or working outside are generally disproportionally affected 

and more sensitive. The adaptive capacity is how well an individual can adjust to extreme 

heat and thus reducing their vulnerability. Differences in exposure, sensitivity and adaptive 

capacity will create more or less vulnerable population segments.    

Whereas the exposure component builds on quantitative data from models or measurements 

and the sensitivity on quantitative aggregated demographic data, the adaptive capacity is 

studied using qualitative data from household level interviews in addition to quantitative data 

from surveys (Wilhelmi and Hayden 2010). Therefore, social vulnerability is a function of 

occurrences in natural and human systems affected by external drivers (e.g. climate change, 

economic factors etc.) and internal drivers in the system (e.g. a person´s or system´s adaptive 

capacity). 

The Swedish mapping, cadastral and land registration authority, Lantmäteriet, developed a 

prototype for a tool to find vulnerable groups during heat waves based on geographic 

information systems (GIS) (Öberg 2009). In applying the tool in Växjö, Sweden, Öberg uses 

three groups of people that have been determined to be the most vulnerable population 

segments; 

- Women over 65 years, 

- Boys under the age of 3, and  

- People with heart- or lung diseases, as well as people with allergies affecting 

respiration.  
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Using decoded data from different Swedish registers the location of vulnerable people could 

be mapped. For example, women over 65 years living far away from healthcare centres can be 

highlighted, showing which of the women over 65 years which likely are more vulnerable 

than others.      

Reid et al. (2009) maps vulnerability to extreme heat in the United States using census data to 

create a cumulative heat vulnerability index. 10 variables for heat-related morbidity/mortality 

was mapped and analyzed in the study. The factors included demographic and socio-

economic variables (age, poverty, education, living alone and race/ethnicity) and other 

variables such as land cover, diabetes prevalence and access to air conditioning. Using a 

principal component analysis they find four factor loading of heat vulnerability variables that 

explain the variance among the variables; 

- Social/environmental vulnerability (below poverty line, race other than white, less 

than high school diploma, no access to green space) 

- Social isolation (living alone, above 65 years and living alone) 

- Prevalence of air conditioning (no central air conditioning, no air conditioning of any 

kind) 

- Proportion of elderly/diabetes (diabetes, age above 65 years) 

The index was formed and the variables calculated to increase vulnerability as the value of the 

factor increased. Reid et al found that prevalence of air conditioning was the factors that 

added most to the cumulative vulnerability to heat in their index. Where access to air 

conditioning is high, vulnerability is low. They also find that regardless of access to air 

conditioning or not, downtown areas of metropolitan areas are always more vulnerable than 

areas at longer distance from the city center or outside it. 

3.3 VULNERABILITY TO FLOODING 

Kuhlicke et al. (2011) studies the relevance of indicators for vulnerability to flood disasters by 

using three case studies from European countries; Germany, Italy and the United Kingdom. 

They build upon a taxonomic approach with the hypothesis that low socio-economic status 

correlates with high vulnerability. They aimed to find whether a common set of indicators can 

be used to study vulnerability in a European setting. The indicators they use are connected to 

the location (event-related indicators), socio-economic/demographic and social network 

indicators, see Table 1.   
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Table 1. Vulnerability indicators to flood disasters presented by Kuhlicke et al. (2011) 

Location-/event related 

indicators 

Flood affected location 
Duration of evacuation—long (+

1
) 

Flood impact—high (+) 
Previous flood experience—none (+) 

Socio-economic–

demographic indicators 
Age—children and very elderly (+)  
Gender—women (+)  
Employment—unemployment (+)  
Occupation—unskilled (+)  
Education level—lower (+)  
Family/household composition 
- large families (+),  
- single parents (+), 
- one-person households (+) 
Household income—low (+)  
Tenure—homeownership (±) 
Long-term illness or disability—yes (+) 
Length of residence—short (+) 

Social network indicators Fire brigade/civil protection membership—yes (-) 
Community embedding—low (+) 
Level of trust in local authorities—low (+) 
Social networks’ type—no network (+) 
Social networks’ location—no local network (+) 

 

Kuhlicke et al. (2011) found that no common set of indicators that could explain vulnerability 

in all three studies that is valid for cross-country comparison and that can explain 

vulnerability in all three phases of a disaster. Vulnerability is highly dependent upon local 

conditions, such as spatial, socio-economic, demographic, cultural and institutional contexts 

which should be taken into consideration when assessing vulnerability. Kuhlicke et al. suggest 

that one could use a social multi-criteria evaluation (SMCE) to integrate a larger number of 

perspectives in a framework based on indicators. The SMCE also allows for indicators to be 

weighed in relation to each other giving one a larger contribution to the vulnerability of a 

person. This weighing of indicators could also be done by residents to allow inclusion of local 

knowledge.  

3.4 VULNERABILITY AND RESILIENCE 

Adaptive capacity and sensitivity are not the only factors affecting how vulnerable a person 

will be to a certain exposure. A person’s (or system’s) resilience will also make him/her more 

or less vulnerable to the exposure. 

Cutter et al. (2008) developed a conceptual framework called the disaster resilience of place 

(DROP) model, to address resilience to natural disaster and also present the relationship 

between resilience and vulnerability. The model is s place-based and focuses on social 

resilience of a certain place. Although the model was developed for natural hazards contexts it 

can also be used in other similar contexts such as climate change related risks. 

The model can be seen in Figure 2 and build on the antecedent conditions of the system, 

meaning the vulnerability and the resilience of the system dependent upon interaction with the 

natural systems and the social system and built environment.  

                                                 
1
   + means that vulnerability is increased  and – a lower vulnerability 
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Figure 2. The disaster resilience of place (DROP) model, developed by Cutter et al. (2008). 

 

Depending on the characteristics of the system, the effect on a hazard will vary (Cutter et al. 

2008). The first determine of the effects in the system is the magnitude or characteristics of 

the hazardous event itself. The affects can however be amplified or attenuated by coping 

responses or mitigation in the system. Therefore, the actual impact of the hazardous event is 

impact of the disaster minus the coping ability of the system. The impacts will only 

accumulate to the extent that the system’s absorptive capacity allows it to do (the ability to 

absorb negative impacts from the hazard or disaster) meaning that the impact can be reduced 

by increasing resilience or capacities in the stem. A system can build knowledge and adaptive 

resilience when being affected by a hazard or disaster, increasing its resilience for future 

potential hazards or disasters. 

The model can, Cutter et al. (2008) argues, be used to understand how a system will be 

affected by natural (or other) hazards, but should also be used as guidance for implementing 

more sustainable practice and to empower preparedness. The model can be adjusted to the 

condition of the studied system by using indicators for resilience relevant for the specific 

conditions and the characteristics of the system.  

According to Cutter et al. (2008) resilience of a system (regardless a natural or social system) 

is determined both by its inherent function of a non-crisis period and its adaptive functions, 

meaning its ability to act flexible and respond during a crisis. Cutter et al. highlight indicators 

for a communities resilience to natural hazards and divide them into six dimensions; 

ecological, social, economic, institutional, infrastructural and community competence, see 

Table 2. 
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Table 2. Indicators for community resilience (adapted from (Cutter et al. 2008)) 

Dimension Candidate variables 

Ecological  

 

Wetlands acreage and loss 

Erosion rates 

% impervious surface 

Biodiversity 

# coastal defence structures 

Social  

 

Demographics (age, race, class, gender, occupation) 

Social networks and social embeddedness 

Community values-cohesion 

Faith-based organizations 

Economic  

 

Employment 

Value of property 

Wealth generation 

Municipal finance/revenues 

Institutional 

 

Participation in hazard reduction programs (NFIP, Storm Ready) 

Hazard mitigation plans 

Emergency services 

Zoning and building standards 

Emergency response plans 

Interoperable communications 

Continuity of operations plans 

Infrastructure 

 

Lifelines and critical infrastructure 

Transportation network 

Residential housing stock and age 

Commercial and manufacturing  establishments 

Community 

competence 

 

Local understanding of risk 

Counselling services 

Absence of psychopathologies (alcohol, drug, spousal abuse) 

Health and wellness (low rates mental illness, stress-related outcomes) 

Quality of life (high satisfaction) 

 

Although there are many indicators that could be used to study community’s resilience to 

natural hazards, Cutter et al. (2008) highlight that there are still no successful attempts in 

forming a model to measure or model resilience at the local level.  

3.5 INCLUDING QUALITATIVE DATA AND CONSIDERING CUMULATIVE 

VULNERABILITY 

Some of the described approaches to studying vulnerability are based on qualitative data as a 

supplement to quantitative data (such as indicators). This is also advocated by King and 

MacGregor (2000) who uses a set of common indicators to highlight vulnerability, such as 

income, housing type and ownership, employment, crime rates, educational status, ethnicity, 

english proficiency, family structure etc. to study vulnerability to natural hazards in Australia. 

They further argue that attitudes can be used to measure and communities vulnerability or 

resilience to natural hazards.  Studies of attitudes and values are generally done by giving a 

statement of which the person should take a stand on. This can highlight a person´s awareness 

of e.g. cyclones and cyclone preparedness or their risk perception, which can be important 

factors in determining vulnerability or resilience to cyclones. This type of data cannot be seen 

in census data. Although attitudes can be a powerful tool for understanding vulnerability or 

resilience towards a certain risk or hazard, the method is time consuming and requires 

substantially more resources than census based studies.  
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There can also be cumulative aspects to studying vulnerability. Oudin Åström et al. (2011) 

studied elderly which are generally considered to be more vulnerable to heat. There are both 

social and medical reason to why elderly are generally more vulnerable than other population 

fragments. Chronic illnesses are more prevalent, mental disorders (such as dementia) can 

affect risk perception and medication can affect thermoregulation or risk perception. Social 

factors include aspects such as living alone or being depend upon for example, nursing home 

or other help for managing everyday life. In the case of heat waves, Oudin Åström et al. finds 

that recent studies show a relationship between heat/heat waves and increases mortality rates 

(mainly due to respiratory or cardiovascular) in elderly population and that the relationship 

appears to be consistent also on the global scale. Further, Oudin Åtrsöm et al. also find that 

being elderly living alone are more vulnerability elderly not living alone, meaning a higher 

risk of mortality in this population segment during heat waves. Gender is another contributing 

factor to increased mortality rates during heat waves, where elderly women are generally in a 

larger risk of dying during a heat wave. There is also, Oudin Åström et al. conclude, a 

relationship between heat and morbidity (e.g. hospitalization due to heat or heat waves) in the 

elderly population. However, this relationship has not been studies to the same extent as the 

relationship between heat and mortality.  
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4 SUMMARY OF VULNERABILITY APPROACHES  

Most of the indexes or frameworks use some type of indicators to measure vulnerability. 

Some of the indicators appear in several indexes (such as age, gender, race, socio-economic 

status). This could be interpreted as them being important factors for understanding 

vulnerability. On the other hand, indicators only occurring in some of the approaches can be 

equally important since they are likely to be forgotten, excluding a certain group of people 

from the vulnerability assessment (such as people who are not aware of their vulnerability). 

Indeed, risk perception has shown to be an important factor contributing to whether a 

vulnerable person will act in their vulnerability or not. Although elderly are at higher risk 

during heat waves Oudin Åström et al. (2011) found that many elderly did not perceive 

themselves as elderly nor at increased risk during heat waves, although they saw an increased 

vulnerability in other elderly. Moreover, since vulnerability can depend on low social status, a 

country’s social welfare system can mitigate vulnerability to natural hazards (Holand et al. 

2011). Countries with stronger social welfare system, such as the system in Norway or 

Sweden, can reduce the general vulnerability in a society, which should also be considered in 

attempts to study vulnerability. 

Füssel (2007) distinguish between internal and external socio-economic drivers, where the 

external drivers are for example national policies, international aid or economic globalization 

and the international drivers can be household income, social networks or access to 

information. These factors will affect a person’s vulnerability, while at the same time offer 

different challenges when it comes to measuring. A person’s social networks is, for example, 

might be difficult to approach with a quantitative method, while household income is more 

easily measured quantitatively. Kuhlicke et al. (2011) also mention “false-positives”, that 

means categorising a person, for example and elderly person, as vulnerable, while in fact not 

all elderly are vulnerable or does not have the same vulnerability during the same  phases of a 

disaster, which is also important to take into consideration. 

The approach to how the studies mentioned in this briefing have varied both in regards to the 

scale, time and type of data. In Table 3 shows a summary of the indexes and how they can be 

applied and used. 

Table 3. Summary of indexes/frameworks and their characteristics.  

Index/Framework Exposure Scale  Data 

Social Vulnerability Index (SoVI) 

(Cutter et al. 2003) 
Environ-

mental hazard 
Regional  Quantitative - Census  

Socio-economic Vulnerability Index 

(SeVI) and Build Environment 

Vulnerability Index (BEVI)  
(Holand et al. 2011) 

Natural 

Hazards 
Regional Quantitative - Census 

Risk perception/decision tree 

analysis (Dwyer et al. 2004) 
Natural 

hazards 
Regional Quantitative – 

questionnaire based 

perception data 
Extreme heat vulnerability 

framework (Wilhelmi and Hayden 

2010) 

Extreme heat Local/ 
Neighbour-

hood 

Quantitative aggregated 

demographic/surveys, 

qualitative data from 

interviews  
The disaster resilience of place 

(DROP) (Cutter et al. 2008) 
Natural 

hazards 
Local 

/Community 
Quantitative - Census 
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As mentioned, indicators play a central role in many approaches and several reoccur. In Table 

4 the indicators found in the ten articles used in this briefing has been summarized and ranked 

based on how many of the articles refer to them as vulnerability factors. 

Table 4. Commonly used indicators for socio-economic vulnerability to natural hazards, heat or flooding in 

frameworks and indexes used in the literature review which are relevant for a Swedish comparison. Indicators 

are sorted by the number of authors that reference to the indicator, starting with the indicator with the most 

references.  

Indicator/ 

Vulnerable group  

Reference 

Elderly Cutter et al. 2003  

Dwyer et al. 2004 

Holand et al. 2011 

King and MacGregor 2000 

Oudin Åström et al. 2011  

Reid et al. 2009 

Rocklöv et al. 2011  

Low income Cutter et al. 2003  

Dwyer et al. 2004 

Holand et al. 2011 

King and MacGregor 2000 

Kuhlicke et al., 2011 

Reid et al. 2009  

Children Cutter et al. 2003  

Dwyer et al. 2004 

Holand et al. 2011 

King and MacGregor 2000 

Kuhlicke et al., 2011 

Illness or disability Dwyer et al. 2004 

King and MacGregor 2000 

Kuhlicke et al., 2011 

Reid et al. 2009  

Language barriers Cutter et al. 2003  

Dwyer et al. 2004 

Holand et al. 2011 

King and MacGregor 2000 

Race/ethnicity  Cutter et al. 2003  

King and MacGregor 2000 

Reid et al. 2009 

Single-person household King and MacGregor 2000 

Kuhlicke et al., 2011 

Reid et al. 2009  

Unemployment Dwyer et al. 2004 

Holand et al. 2011  

Kuhlicke et al. 2011 

Women Dwyer et al. 2004 

Oudin Åström et al. 2011 

Rocklöv et al. 2011 

Low education Holand et al. 2011  

Kuhlicke et al. 2011 

Single-parents Holand et al. 2011  

Kuhlicke et al. 2011 

Unskilled occupation  Holand et al. 2011  

Kuhlicke et al. 2011 

Living at nursing home Holand et al. 2011 

 

Invalidity pension Holand et al. 2011 

 



15 

 

This literature review was made as a background study for designing focus group 

interviews with vulnerable population segments, as part of the project Adapting cities to 

climate induced risks – a coordinated approach. The review is part of the work package 

aiming at developing a tool for assessing and finding vulnerable groups of people in 

Swedish cities. The next step of the work package is to arrange 5-6 focus group discussions 

in Sweden’s second largest city, Gothenburg. The group discussions, with both 

representatives from “the vulnerable themselves” and with municipal officials from 

departments dealing with support to socio-economic or otherwise vulnerable groups, will 

generate qualitative data enabling a thicker understanding of drivers of vulnerability with 

specific regard to adaptive capacity and adaptation responses as suggested by Wilhelmi and 

Hayden (2010) and  King and McGregor (2000). 
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