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ABSTRACT 

ABSTRACT 

Typologies are a systematic grouping of entities or units of interest based on similarity. 
Typologies are widely applied in a variety of domains of research and practice including natural 
resource management, agriculture, health, marketing and development.  They are used mainly to 
reduce complexity in the domain of concern to improve understanding and communication, 
detect patterns, aid decisions, prioritise and allocate resources, and tailor a variety of activities, 
strategies and processes. In this paper, we assess the current use of typologies within the realm 
of climate vulnerability assessments and adaptation sciences to better understand the potential 
use of typologies to further our ability to prepare for climate change risk.  We found a limited 
number of climate vulnerability and adaptation studies that directly and indirectly developed 
typologies to help understand climate risk, and the example applications of typologies that have 
been developed have limitations in rigour, validity and even practical utility at times. There is 
especially a gap in the coverage of a typology work for the purpose of vulnerability 
assessments. The first gap is the potential application of typologies developed in the fields of 
cultural studies, learning and social psychology into the studies of behavioural aspects of 
vulnerability and adaptation to climate change.  The second is the development of participatory 
typology as a communication and social learning tool that improves understanding of 
vulnerabilities to climate change and enhances collaborative adaptation. These limitations and 
gaps provide opportunity for potential improvement and expansion of typologies application in 
the research of vulnerability and adaptation to climate change. 
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INTRODUCTION 

1. INTRODUCTION 

“There are three creative ideas which, each in its turn, have been central to science. They are 
the idea of order, the idea of causes, and the idea of chance.”  Bronowski (1951 p.12) 

Ordering or putting things together into groups based on their likeness, while they are not 
identical, is a ubiquitous human conceptual undertaking that helps make sense of every day life. 
For science, , classification is a fundamental exercise (Bronowski 1951; Bailey 1994) and a 
typology is one example of a classification system.  Literally, typologies refer to the study of 
types or categories.  It is an ordering or a systematic classification of units of interest based on 
the similarity/dissimilarity of their states, characteristics, properties or behaviours (Buddeimer 
et al. 2008, Bailey 1994).  A typology refers both to the process of classification and to the 
output types or categories from the classification process.  In the literature, units considered for 
a typology are diverse and include genes, concepts, language, methodologies, processes, places, 
individuals, communities, regions, landscapes, or countries. Outputs of a typology can be types, 
classes, levels, or ranks grouped into categories. 

The meaning of a typology and taxonomy are blurred and are often used interchangeably 
although some identify them as two approaches to ordering or classification (Lambert 2006, 
Bailey 1994).  Typologies are often applied to social and human made phenomena and are 
developed for a specific purpose. Types and categories are mainly deduced conceptually and 
qualitatively, and few characteristics of the units of interest are used in this derivation. A good 
typology example is the Myers-Briggs 16 possible personality types (Myers and Briggs 
Foundation, 2010) extrapolated from the typological theories proposed by Carl Gustav Jung 
(Jung 1923).  In contrast taxonomy is a general classification scheme often applied to naturally 
occurring entities, where taxa or categories are inductively and empirically derived, and it 
considers many characteristics of the units classified (Bailey 1994, Lambert 2006). An example 
of taxonomy is the hierarchical ordering of the animal or plant kingdom.  

There are different approaches to creating typologies. Bailey (1994: 30-32) recognises three: 
conceptual, empirical and operational.  The conceptual type of typology is generally derived 
deductively through a theoretical exercise. Conceptual typologies often act as ideal categories   
without any empirical counterpart. However, they can also have significant empirical value 
where they are later confirmed by measurements. For example let us consider that a democratic 
systems can be assessed based on the level of two important dimensions: say the rights and 
responsibilities it confer to individuals in the system. Assume that each dimension has three 
levels – low, medium and high – that can then conceptually generate nine types of democracy.  
The practical utility of these types can be assessed by mapping nations into these democracy 
categories.  

The empirical types are derived inductively through measurement of empirical cases and 
grouping them by similarity.  An example to this can be market segments generated statistically 
using various cluster analysis of socio-economic data of potential consumers.  

The operational types of typologies are results of combined deductive and inductive approaches. 
An example of this is a matrix of vulnerability deductively developed by Nelson and colleagues 
(2010b) from three levels of exposure-sensitivity on the one hand and adaptive capacity on the 
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INTRODUCTION 

other and.  Then, using the statistical analysis of data across a variety of exposure –sensitivity 
and adaptive capacity indicator values, Nelson and colleagues inductively mapped the 
vulnerability of Australian broad –acre farming units. .   

Traditionally, typologies have been employed in many fields of inquiry acquiring slightly 
different meanings.  In linguistics, it means the study and classifications of languages according 
to their structural features (Nicholas 2007).  Typologies in anthropology have been applied in 
studying the classification of races (Brown and Armelagos 2001). In theology it refers to the 
identification and interpretation of the resemblance of some Old Testament characters as 
allegories or types foreshadowing the New Testament (Campbell 2010). 

Typologies are also extensively used in several other fields of interest: health, agriculture, 
natural resource management, administration, development, marketing just to mention a few. 
Applications include profiling landholders based on their value systems and socio-economic 
characteristics (Solutions 2003), on their propensity to adopt new technologies and practices 
(Rogers 1995), identifying types based on characteristics of farming systems (e.g. Emtage et al. 
2006), grouping of countries based on the level of their human development (UNDP 2010), and 
regionalisation or formation of regions from local units with similar fundamental social, and 
economic or/and environmental characteristics to serve different purposes (e.g. Landais 1998, 
Australian Government 2000, Maru et al. 2006).  

Typologies as an approach and output are used to achieve several broad outcomes. These 
include: 1) reducing complexity and providing parsimony essential for ease of understanding 
and communication, 2) assisting selection of representatives for a detailed study, 3) identifying 
dissimilarities and assisting comparisons between types or categories, 4) detecting patterns and 
identifying gaps, 5) tailoring a variety of activities, strategies and processes such as : education, 
research, policy, development approaches, programs, or marketing, and 6) prioritizing resource 
allocation, investment or aid. 

As we shall see in the next section, the use of typologies in vulnerability and adaptation to 
climate related perturbations is still in its early stages requiring more refinement and work.  The 
purpose of this paper is to explore the current uses of typologies, the strengths and weaknesses 
of typologies in vulnerability and adaptation research domains and to identify potential 
applications and improvement. 

This paper has four sections. The second section that follows this introduction provides the 
literature search methods and findings on current applications of the typology concept in 
vulnerability and adaptation research and practice. Building on these findings, the third section 
discusses gaps and potential applications of the typology concept in vulnerability and adaptation 
assessment domains.  Concluding remarks are given in the fourth section. 
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2. CURRENT TYPOLOGY APPLICATION IN VULNERABILITY 
AND ADAPTATION RESEARCH 
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2.1 Search methods and results 

Assessment of the current application of the typologies concept within the vulnerability and 
adaptation literature was conducted using data base searches. We used the ISI Web of 
KnowledgeSM to search seven databases: three citation databases, two conference proceedings 
citation indexes and two chemistry databases.  Searches were conducted on 7 January 2011.  
Searches were specified by search terms on title and topic.   

Two categories of search terms were used to identify articles on vulnerability and/or adaptation 
to climate variability and change directly or indirectly involved in typologies. The first search 
category was aimed at finding articles with direct and explicit use of the term “typology”. The 
second category was a search that included terms such as indicator*, index, assess*, measur* to 
identify articles that might have been indirectly involved in a typology work.   Each of the 
categories of articles found were then refined with the term climat* to find only those articles 
related to climate variability and change as the main domain of interest. The search terms and 
all results from search on title, topic and climate (climat*) as domain filter are given in Table 1. 

Table 1: Summary results of direct and indirect typologies on title and/or topic with climate (climat*) as a 
domain filter. 

Number of references searched by Topic and (Title) 

all years 2006-Jan 7th, 2011 

Terms searched 

 

All domains Climat* All domains Climat* 

% of  climat* 
refs produced 
in the last 4 
years   

Vulnerability & 
Typology  

135 (5) 13 (1) 49 (1) 11 (1) 85 

Adaptation & Typology  305 (110) 23 (1) 103 (2) 14 (0) 61 

Vulnerability & 
Indicator* + 
Vulnerability & index  

4431 (201) 450 (8) 1892 (76) 285 (7) 63 

Adaptation & Indicator* 
+ Adaptation & Index  

15261 (347) 938 (8) 4837 (102) 411 (4) 44 

Vulnerability & Assess*  12069 (1071) 1422 (95) 5129 (487) 784 (40) 55 

Vulnerability & Examin* 9282 (44) 525 (1) 3292 (15) 289 (1) 55 

Vulnerability & Measur* 9995 (120) 681 (6) 3665 (38) 391 (5) 57 

Adaptation & Assess*  36188 (643) 2340 (82) 11687 (219) 1329 
(53) 

57 

Adaptation & Examin*  39632 (168) 1738 (2) 11257 (29) 806 (2) 46 

Adaptation & Measur* 53220 (927) 2534 (22) 14276 (170) 1127 
(13) 

44 
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Only a few direct typology articles in the search related to vulnerability and adaptation to 
climate variability and change were found. Figure 1 shows typology papers by vulnerability or 
adaptation by climat* filter as percentage of the total number of articles found for the 
vulnerability and adaptation sub-category searches.    

Compared to articles with explicit typology work, searches on article titles for indirect typology 
articles returned a significant number of articles (Table 1). However, as shown in Figure 2, the 
number of articles in the climate variability and change domain are comparatively small.  
Furthermore, most of the indirect typologies are by-products of the application of indicators, 
indices or assessments of vulnerability and adaptation, where places or people at different 
scales, countries, regions, communities, and households are ranked and/or categorised based on 
the level of vulnerability or adaptive capacity.   

 
Figure 1. The proportion of references found for all years using a topic search on the term 
'typology’  with the additional filters 'vulnerability' and 'adaptation'  and 'climat*'.  Duplicates 
using the filter 'vulnerability' and 'adaptation' are indicated. 
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Figure 2. The proportion of references found for all years using a title search on terms that might 
indirectly relate to a typology.  Indirect search terms are grouped into those including the term 
vulnerability and adaptation and that include or exclude the term 'climat*'  

The data base search was not sufficient to capture all articles that contained a typology work 
based on the search terms that we used. To capture articles that it overlooked, we manually 
searched for some widely cited articles that were meta-analyses of vulnerability and adaptation 
assessments and found additional references mainly focusing on a typology work related to 
interpretation, approaches to vulnerability as well as articles that have categorised and mapped 
places and communities by levels of vulnerability and adaptive capacity. 

After the articles were searched by the terms and filtered with climat*, or manually searched 
through reference trails of meta-analytic articles, their relevance as a typology paper was 
determined by whether the article developed typologies or categories of any unit of interest to 
vulnerability and adaptation. The unit of interest ranged from places and people, but also 
included concepts on adaptation, vulnerability, and its components of exposure, sensitivity, 
adaptive capacity as well as related concepts such as perturbation. 

Types of relevant typology work follow the general two category distinctions made in the 
search terms.  As shown in Table 2, direct typology work focused on different aspects of 
vulnerability and adaptation including typologies of vulnerability factors to hunger, typologies 
of vulnerability assessment approaches, forestry management plans, risk management 
interventions, and adaptation options.  Table 2 also shows several articles involved in indirect 
typologies, including the ranking and grouping of places/ people as a by-product of application 
of vulnerability or adaptive capacity indicators and indices. Ranking and grouping places or 
peoples according to the nature and level of vulnerability and adaptive capacity have been used 
to inform policies, investment and funding decisions at international, national and local scales.  
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Table 2. Grouping and application of typologies used in articles found by electronic and manual searches 

Unit 
categorised  

Objective Method Authors Remark 

Adaptation 
options 

Classify and characterize agricultural 
adaptation options which otherwise 
were proposed ad hoc in the literature 

Review, 
stakeholder 
views  

McLeman et al. 2008, Smit and 
Skinner 2002) 

 

Climate 
extremes 

Describe influence of extreme events 
on vulnerability of sectors and regions 

Conceptual 
exercise 

Jones and Boer 2001, Schneider and 
Sarukhan 2001) 

 

Factors of 
vulnerability 
to hunger  

Comprehensive consideration of 
factors of vulnerability to hunger in 
the context of climate change. 
Applied  for country comparisons and 
prioritisation for aid 

Review Downing 1991  

Climate risk 
management 
interventions 

Three distinct stable states proposed 
in poverty trap dynamics 

Review  Hansen et al. 2007  

Population by 
vulnerability 

Explore the influences of  population 
and demographic changes on adaptive 
capacity and vulnerability to climate 
change 

Review, 
conceptual 
exercise & 
empirical finding 

McLeman 2010  

Forestry  
management 
plans 

Determine to what extent they address 
climate change 

Conceptual 
identification of 
dimensions 

Ogden and Innes 2008  

Method & 
tools  

Overview of methods and tools suited 
to assess vulnerability of forests, 
forest ecosystem services and forest-
dependent people sectors to climate 
change 

Review  Locatelli et al. 2008  

Vulnerability  
meaning & 
interpretation 

Reduce confusion on multiple 
interpretations of the concept 

Review & 
expertise in 
vulnerability 
science 

Brook 2003, Kelly and Adger 2000, 
O'Brien et al. 2007 

 

Vulnerability 
assessment  
approaches  

Inform work on integrative 
assessment approaches  

Reviews Adger 2006, Cutter 1996, Eakin and 
Luers 2006, Fussel 2007, Fussel and 
Klein 2006, Preston 2010, Turner et 
al. 2003 

 

Balasubramanian et al. 2007, Cutter 
et al. 2003, Diffenbaugh et al. 2007;, 
Sullivan and Meigh 2005, Yohe et 
al. 2006  

Data driven   
clustering 

Adger et al. 2004, Brooks et al. 
2005, Crimp et al. 2010, Gbetibouo 
et al. 2010, Hahn et al. 2009, Nelson 
et al. 2010, O'Brien et al. 2004, 
Perch-Nielsen 2010 

Theory informed   

Place/people 
vulnerability  

Understand comparative vulnerability 
of people and places Inform policies 

Prioritise countries for adaptation 
funding  

Several Indicator 
based indirect 
typologies  

Adger and Vincent 2005, Haddad 
2005, Nelson et al. 2007, Vincent 
200 

Theory informed  
adaptive capacity 
ranking & 
grouping 
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2.2 Utility of current typologies 

From the range of typology work found through our search, we select a few examples and 
discuss the details of their objectives and application to illustrate their utility.  The typology 
work selected in this discussion have been adopted and applied as a classification tool in other 
studies. 

2.2.1 A typology of adaptation options  

Smit and Skinner (2002) developed typologies of farm-level adaptation options from Canadian 
farming system adaptation experiences.  Adaptation options were grouped into four main 
categories (typologies) that were not meant to be mutually exclusive; rather, the typologies were 
based on the scale at which the adaptations were undertaken and the stakeholders were 
involved.  The adaptation option typologies were (1) technological developments, (2) 
government programs and insurance, (3) farm production practices, and (4) farm financial 
management.  The first two typologies were principally the responsibility of public agencies or 
agri-business and part of a more system-scale or macro scale level of adaptation.  The third and 
fourth categories involved farm-level decision-making by producers.  All four categories could 
be applied and integrated into an adaptation plan, and certain types of adaptation affected the 
necessity or application of other adaptation options.  In this case, the typologies created 
identified different categories of adaptation that needed to be developed in an agrarian system in 
order to protect farmers from the effects of climate change.    

McLeman et al (2008) adopted and applied this adaptation option typology to analyse the way 
by which rural people of Sequoyah County, in eastern Oklahoma, USA, adapted to chronic 
drought and crop failure in the 1930s.  They found it useful in that it assisted in identifying 
successes and missed opportunities by public policy makers that needed to be considered in 
current and future adaptation strategies. 

2.2.2 Typologies addressing vulnerability interpretations   

There are several articles that have developed a simple typology of vulnerability interpretations 
with the broad aims of reducing confusion over the meaning of vulnerability that otherwise 
negatively impacts it’s utility. A list of authors and their typologies are given in Table 3. The 
articles are related to one another in that typologies developed later build and expand on 
previous ones. For example, O’Brien et al (2007) draw on two categories of  Kelly and Adger 
(2000): starting point and end point, to provide more succinct but inclusive categories: 
contextual and outcome. O’Brien et al (2007) also note the differences between these two 
categories not as a mere difference in interpretation of the concept of vulnerability, but as a 
fundamental paradigmatic difference in framing the climate change problem. We will raise this 
difference and its implication on a typology of approaches later in the discussion section.   

Another development that linked the typology of interpretation with that of approaches to 
vulnerability is work by Fussel (2007).  Fussel (2007) critiqued the dichotomous nature of 
previous categories and suggested a more elaborate and expanded presentation of vulnerability 
situations. He uses a matrix of vulnerability factors deemed important in definitions of 
vulnerability (e.g. internal and external dimensions) as well as the biophysical and socio-
economic determinants of vulnerability.  He added the qualifiers that factors needed to be cross-
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scale and integrated to accommodate interpretations and approaches that consider both 
internal/external dimensions and socio-economic/biophysical determinants respectively.   

The vulnerability concept is well clarified by these different articulations of the different types 
of interpretations. The articles in Table 2 have been used in the latest vulnerability related 
reviews (e.g. Pearson et al. 2011, Preston 2010, Preston and Stafford-Smith 2009) to help 
explore how the diverse vulnerability conceptualisations are applied in the general and sectoral 
practice of assessment such as in agriculture.  

Table 3.Typologies of interpretations of vulnerability  

Authors Vulnerability 
interpretation 
categories 

Description 

Starting-point Define vulnerability in terms of the human dimension alone as 
‘the capacity to anticipate, cope with, resist, and recover from 
the impact of a natural hazard’ 

Focal -point  Vulnerability as an overarching concept defined in terms of 
the exposure to stress and crises, the capacity to cope with 
stress, and the consequences of stress and the related risk of 
slow recovery. 

Kelly and 
Adger 2000 

End-point Vulnerability as the adverse consequences that remain after 
the system in focus is exposed and adaptation processes have 
taken place 

Biophysical In terms of the amount or potential damage caused to a 
systems by a particular  climate related event or hazard  

Brook 2003 

Social (or 
inherent) 

As a state that exists within a system before it encounters a 
hazard event  

Contextual  A process-based  and multidimensional view of climate –
society interaction that generates contextual vulnerability  

O’Brien et al  
2007 

Outcome A linear result of the projected impact of climate change on 
particular exposure unit (which can be either biophysical or 
social), offset by adaptation measures 

A matrix of “internal” and “external” factors by “socio-economic” and  
“biophysical factors” to define a vulnerability situation  

Internal  

Socio-economic 

Biophysical 

Emphasis on internal social-economic vulnerability factors 
such as income, social networks and access to information 
Emphasise on internal biophysical vulnerability factors such 
as topography, land cover and environmental conditions 

Fussel 2007 

External 

Socio-economic 

Biophysical 

Emphasis on external social-economic vulnerability factors 
such as national policies aid and economic globalisation 

Emphasise on external biophysical vulnerability factors such 
as severe storms, earthquakes and sea-level change 
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2.2.3 Typologies that address the various approaches to vulnerability 
assessment 

The identification of categories of approaches, methods and tools to vulnerability assessments 
has also been a preoccupation of many authors (for example see UNFCCC compendium 2008). 
The interpretation of the vulnerability concept and the approaches for its assessment are quite 
linked. For example those who interpret vulnerability as an inherent state or condition of the 
social system mainly apply political economy/ political ecology approaches to assess it. Those 
who interpreted it as property that emerges from a context and interaction of the biophysical and 
socio-economic dimensions of a place tend to employ integrated approaches. We will discuss 
examples of both the social and integrated approaches to vulnerability assessment using 
indicators-based articles in the next section.  

Categories of approaches are identified based on different but related criteria. Some articles 
identified approaches based on the factors they focus on such as hazard-risk or dimensions they 
emphasise such as socio-political and economic conditions in interpreting and assessing 
vulnerability. Other articles emphasised lineage or evolution of the approaches as a major 
criteria to categorise them. We describe Eakin and Luer’s (2006) work as it highlights both 
historical accounts and captures the dimensions emphasised in each category of approaches. 

Table 4. Typologies of vulnerability assessment approaches 

Author Types of approaches Description 

Risk hazard models Consider the impact of a hazard as a function of exposure to the hazard event and 
the dose–response (sensitivity) of the entity exposed 

Pressure & release 
models 

Define risk explicitly as a function of the perturbation, stressor, or stress and the 
vulnerability of the exposed unit 

Turner et al  
2003 

Expanded 
vulnerability 

Direct attention on coupled human-environment systems paying attention to 
elements such as multiple interacting stressors and the sequencing of them,  
exposure and hazard experience of the coupled system,  sensitivity coping and 
adaptive capacities as well as nested scales and dynamics of hazards, coupled 
systems and their responses   

Risk– hazard 
framework 

Conceptualizes vulnerability as the dose – response relationship between an 
exogenous hazard to a system and its adverse effects – approximates concept of 
sensitivity in the IPCC terminology. 

Social constructivist 
framework 

Vulnerability as an a priori condition of a household or a community determined by 
socio-economic and political factors. Focuses on the differential abilities of 
communities to cope with external stress. 

Fussel and 
Klein 2006 

Integrated framework Vulnerability as an integrated measure of the expected magnitude of adverse effects 
to a system caused by a given level of certain external stressors 
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Risk-hazard or 
biophysical 

Consider negative outcomes as functions of both biophysical risk 

Political economy/ 
Political ecology  

Factors and the “potential for loss” of a specific exposed population 
Characterized by analyses of social, economic and political processes, with 
interacting scales of causation and of social difference: Why are particular 
populations vulnerable? How are they vulnerable? Who is vulnerable? 

Eakin and 
Luers 2006 

Ecological resilience Focuses on coupled social-ecological systems emphasising the implications of social 
and environmental change across the broader geographic space, human activity is 
just one of the driving forces and humans are only one of the affected species. 

Antecedents Vulnerability as a failure of entitlements and shortage of capabilities 

Vulnerability to 
famine&  food 
insecurity, hazards 

Vulnerability as likelihood and consequence of hazard 

Human ecology/ 
Pressure and release 
Successors 

Structural analysis of underlying causes of  vulnerability to natural hazards/ Further 
developed human ecology model 

Vulnerability to 
climate change & 
variability 

Explains present social, physical or ecological system vulnerability to (primarily) 
future risks, using a wide range of methods and research traditions 

Sustainable 
livelihoods & 
vulnerability to 
poverty 

Explains why populations become or stay poor based on analysis of economic 
factors and social relations 

Adger 2006 

Vulnerability of 
social-ecological 
systems 

Explains the vulnerability of coupled human-environment systems. 

Risk-hazard Internal biophysical vulnerability  

Political economy Cross-scale socioeconomic vulnerability 

Pressure-&  release Internal integrated vulnerability 

Integrated (e.g. 
hazard-of-place) 

Cross-scale integrated vulnerability 

Fussel 2007 

Resilience Cross-scale (?) integrated vulnerability 

An example of a typology of approaches 

Eakin and Luers (2006) explore the various types of vulnerability assessments that arise from 
disparate fields of research and come up with a typology of approaches to vulnerability 
assessments.  The conceptual lineages have been classified into three types.  The Risk-Hazard 
approach considers the negative outcome of the risk as a rough equivalent to vulnerability such 
that the consequences and impacts are proxies for vulnerability.  This is a highly technical way 
of looking at vulnerability and what constitutes vulnerability in a system. The Political 
Economy/Political Ecology approach to vulnerability analysis have evolved to focus on the 
social and economic processes of systems and cultural factors to explain differential exposure to 
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hazards, their impacts, and the ability to recuperate and adapt.  The Ecological Resilience 
approach looks at vulnerability as a variety of stresses and shocks acting on and within coupled 
human-environment systems.  Vulnerability is seen as a dynamic property of a system in which 
humans are constantly interacting with their environment.  Eakin and Luers (2006) argue that 
the various approaches are in fact complementary and are all necessary to address the full 
complexity of vulnerability as they all address different components of understanding 
vulnerability in social-environmental systems.  In their analysis, they encourage the 
development of more integrated and hybridized forms of assessing vulnerability in the hopes of 
increasing the analytical understanding of vulnerability.  Similar classification of vulnerability 
research approaches have been subsequently developed by different authors (Adger 2006, 
Fussel 2007).  

2.2.4 Indicator based vulnerability categories of places and communities 

Indicator based approaches to vulnerability assessment have been used to rank and categorise 
peoples (households, communities) as well as places (e.g. costal lines, tourist destinations, 
districts, regions, countries) based on their relative level of vulnerability to climate change.  
Two categories of indicator based methods are identified in the literature: deductive (theory 
driven) or inductive (data driven). In the deductive methods, an articulated theory or framework 
guides the selection of methods, indicators and the sourcing of data. In inductive or data driven 
methods, a typology is a by-product of a statistical analyses that reduces data dimensions and 
clusters groups with similar levels of vulnerability or adaptive capacity.   

Theory driven or deductive methods of vulnerability assessment are claimed to be superior to 
those data driven methods (Downing 2003, Nelson et al 2010a).  The justification is that 
deductive methods provide a rigorous conceptual understanding of vulnerability or adaptive 
capacity that underpins and ensures a selection of methods and indicators that are transparent, 
stable and intuitively meaningful to users (Downing 2003, Nelson et al 2010a).  

Indicator based assessments (inductive) are often influenced by how vulnerability is interpreted.   
If vulnerability is interpreted as a social condition a priori to exposure, a vulnerability index is 
constructed from socio-economic indicators used to rank and categorise relative vulnerability of 
places and people (Cutter et al 2003).. If vulnerability is considered as emergent from the 
interaction of environmental social and economic determinants (deductive), indicators of these 
dimensions are assessed and integrated to rank and categorise places and communities (Brooks 
2003). What follows is a discussion of examples of indicator based typologies generated from 
restricted or multiple dimensions. 

Typologies developed from single dimensions   

Many vulnerability assessments have been developed with a particular goal in mind, leading to 
analyses that require single dimensions of data.  Although such assessments can be very useful 
for the specific question at hand, there may be limitations to the general vulnerability 
knowledge gained from the results and to the broad applicability for decision making and 
action.  For example, Cutter et al. (2003) used US County-level socioeconomic and 
demographic data to construct an index of social vulnerability to environmental hazards, called 
the Social Vulnerability Index (SoVI) from which typologies of vulnerability (low, medium, 
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high) were created based on the standard deviation of each county from the mean.  Counties 
with SoVI scores greater than +1 standard deviation were labelled as the “most vulnerable” 
typology.  Although they were able to create typologies, they found that counties within the 
same vulnerability typology were not socially vulnerable to the same factors. Manhattan 
Borough of New York City was considered the most socially vulnerable county based on the 
density of the built environment.  Kalawao, Hawaii was also in the top five most vulnerable 
counties, but its vulnerability was derived based on the age of its residents, the race and 
ethnicity of the county, and personal wealth data.  Although vulnerability categories could be 
identified, actual aspects of vulnerability were not equivalent across the typology.        

The restricted dimension assessments represent a majority of the assessments at present where 
one specific goal and type of vulnerability is examined.  However, there has been an increasing 
amount of criticism and scepticism over their ability to measure vulnerability coherently 
(Eakins and Luers 2006, Preston 2010).  A greater move toward comprehensive assessments 
where more diverse information is integrated may allow for multi-dimensional information to 
be considered simultaneously. 

Typologies developed from multiple dimensions  

 The ability to integrate data from several dimensions into one vulnerability assessment can by 
very powerful for understanding the full vulnerability of a unit of interest.  Consideration of 
multiple dimensions is also essential to compare and develop typologies of units of interest 
based on the level of their vulnerabilities to climate change. In a multi-nation scale example, 
Brooks et al. (2005) present a vulnerability assessment using a range of economic, health, 
social, and environmental indicators aggregated at the national scale to determine the relative 
vulnerability of nations to climate change.  Using 11 indicators of vulnerability, they 
constructed an index to measure the vulnerability of each nation, and typologies of vulnerability 
were created based on the quintiled index score of all indicators.  The countries with the highest 
scores (11-13) were classified as the most vulnerable group, and the remainder were classified 
as moderately to highly vulnerable.  Countries were classified based on a relative vulnerability 
scale, as all countries were vulnerable to climate change in some manner.  They identified the 
Sub-Saharan countries of Africa as the most vulnerable group of countries, as many of them fell 
into the “most vulnerable” group with the lowest quintiled scores. 

In a national scale example, Nelson et al. (2010b) created general typologies that delineated 
least, moderately, and most vulnerable rural areas of Australia to climate change by integrating 
exposure and adaptive capacity measurements in consultation with local stakeholders.   By 
considering both the risk and adaptive capacity of the community as an integrated unit, they 
were able to identify strengths as well as weaknesses in the given communities.  The analysis of 
the various types of capital (e.g. human, financial and natural) observed in a particular 
community helped highlight policy opportunities for increasing adaptive capacity of 
communities at greatest risk to climate change. 

Lin and Morefield (in press) present another national scale example methodology for integrating 
multiple lines of data using a visual format called the ‘Vulnerability Cube’ in order to visualize 
how communities compare in vulnerability characteristics to one another.  This analysis utilized 
socioeconomic and environmental data to assess both environmental vulnerabilities of the 
communities as well as the adaptive capacity inherent in the community. The goal of the 
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analysis was to create distinct vulnerability typologies which describe a specific vulnerability 
profile of the communities in the typology.  Based on the typology that a community fell in, 
adaptation options could be developed to help ease the development of “next-step” management 
choices for the community.  The hope is to create vulnerability typologies that allow 
communities to identify their specific vulnerabilities more concretely and to identify potential 
adaptation options that may be most useful for their particular circumstance. 

Such examples show the diverse ways in which integrated assessments of vulnerability can use 
typologies to better understand both the vulnerability of the given unit of analysis as well as 
identify the adaptation potential of these communities. Although the examples given are 
performed at national to multi-national scales, the methodologies described can be applied at 
small scales (regional, state) as well depending on the goals of analysis. 
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The literature search described earlier identified a range of direct and indirect typologies that 
served different purposes including clarifying the complexity of specific phenomenon (e.g. 
categories of climate extreme – Schneider and Sarukhan 2001), providing clarity of meaning 
and understanding (e.g. categories of vulnerability interpretation – Kelly and Adger 2000), 
assisting in the identification of types of adaptation options (e.g. Smit and  Skinner 2002), 
ranking and categorising places for prioritized attention and targeted interventions (e.g. Adger 
and Vincent 2005, Perch-Nielsen 2010) . However, there are limitations and gaps which provide 
opportunity for future typology work.   

3.1 Limitations and potential 

A limitation of most direct typologies is that there is no explicit account of how they were 
derived. Many of the relevant typologies presented in Table 2, seemed to have been constructed 
from a literature review and/or close expert knowledge of the authors on the domain for which 
the typology was constructed. In Bailey’s classification of typologies, these direct topologies 
are conceptual or operational and follow deductive or a combined deductive-inductive 
approaches respectively. An explicit explanation of procedure and coverage of sources would 
enhance the validity, rigour and relevance of the typology for the intended application. This is 
important because a different set of assumptions, metrics and data sets on units of interest could 
yield different groupings. So an important question then becomes which are the stable members 
of each grouping (high, moderate and low vulnerability) and which members shift easily when 
the metrics, data sources etc are changed? This type of information could perhaps yield a useful 
measure of uncertainty, a significant concern which is easily propagated when multiple 
indicators are used to measure vulnerability and adaptive capacity (Adger and Vincent 2005). 

The indirect typologies reviewed in this paper also have limitations. One limitation is that the 
categories generated are by products of the indicator application and often assigned through ad-
hoc decisions (say the first 20 countries in vulnerability index ranking as the most vulnerable) 
with no clear verification of the practical differences of category boundaries.  Rigour, validity, 
and practical relevance can be improved if authors recognise that they are generating typologies 
that need proper statistical techniques and ground verification.  

Another limitation that needs substantial improvement is conceptual, methodological and 
empirical weaknesses of many climate change vulnerability indices that drive indirect 
typologies of places and peoples (Fussel, 2009, 2010). Table 5 shows serious issues on the 
robustness, validity and practical utility of indices-based vulnerability ranking and grouping of 
nations raised by several studies and summarised by Fussel (2009). 

The typology work on the interpretation of vulnerability and approaches for its assessment is 
another area for improvement. Currently different categories or definitions of vulnerability are 
treated as simple differences in interpretation that arise as a result of the use of the concept 
across different fields of study including natural hazards, climate change, poverty and 
development (O’Brien 2007. However, O’Brien et al. (2007) brings to our attention that the 
categories of interpretation such as “outcome” and “contextual” vulnerability are not simple, but 
fundamental differences on how vulnerability is viewed and framed.  They constitute different 
discourses to the climate change problem.  
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Table 5. A summary of comments and reviews on indices based vulnerability ranking and categories 

Reviewer/ commenter Reviewed Indices of national –level 
vulnerability to climate change 

Review/Comment on Vulnerability indices  

Brooks (2005)  General Aggregated vulnerability indices generally cannot 
adequately consider special circumstances that make 
certain countries, or groups of countries, particularly 
vulnerable (or resilient) to climate change (Fussel 2009 
drawing from Brooks et al 2005) 

Eakin and Luers 
(2006) 

General   “Ranking and comparing vulnerability across countries […] 
is challenged by everything from the quality of the 
available data, to the selection and creation of indicators, to 
the assumptions used in weighting of variables and the 
mathematics of aggregation. There are also problems in the 
interpretation of indices” (p. 377).  

Eriksen and Kelly 
(2007)  

Vulnerability (Downing et al. 1995), 

Index of Human Insecurity 
(Lonergan et al. 1999), 

Vulnerability-resilience indicators  
(Moss et al. 2001), 

Environmental Sustainability Index,  
(Esty et al. 2005), and   

Country-level risk measures (Brooks 
et al. 2005) 

indices reviewed  show “relatively little agreement 
regarding which particular countries are the most 
vulnerable, with only five countries ranked among the 20 
most vulnerable in two or more of the studies and only one 
country ranked among the 20 most vulnerable in all three 
(p. 502).  

“a serious deficiency in existing studies, the limited testing 
and verification of indicators and of the validity of 
underlying conceptual frameworks” (p. 504). 

these indices can not provide reliable information on the 
level of vulnerability of nations that can assist prioritising 
for adaptation funding and intervention.   

Gall 2007 Human Wellbeing Index  (Prescott-
Allen 2001),  

Predictive Indicators of 
Vulnerability  (Adger et al. 2004)  

Disaster Risk Index - 
Socioeconomic components 
(UNDP/BCPR 2004), 
Environmental Sustainability Index 
(Esty et al.2005)  

Human Development Index (UNDP 
2005),  

Prevalent Vulnerability Index 
(Cardona 2005) 

National Adaptive Capacity Index 
(Vincent 2007). 

“significant shortcomings in the construction of most of the 
evaluated indices with particular gaps in empirical validity 
and methodological robustness” (p. vi). 

the human development index outperforms the more recent 
indices as a generic national-level index of social 
vulnerability to climate change (see Table 5) but that “all 
indices hover around low to medium scores” (p. 120). 

 

Fussel 2009 21st century socio-climatic exposure 
(Diffenbaugh et al. 2007) 

Global distribution of vulnerability 
(Yohe et al. 2006) & Environmental 
Vulnerability Index -climate change 
subindex  (Kaly et al. 2004) 

Inappropriate for prioritizing international adaptation 
funding due to severe conceptual, methodological and 
empirical weaknesses. (p. 17) 
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This recognition of fundamental differences in the categories of interpretation of vulnerability 
has significant implications on the choice of assessment methodology. Such differences in 
meaning allude to fundamental epistemological differences. In the presence of epistemological 
differences, combining or integrating approaches, which have been widely recommended in the 
typology articles, becomes untenable or at least a difficult exercise. Therefore, significant work 
should be done to articulate the nature and relationships of the categories of interpretations and 
approaches. This is important particularly because choosing an assessment approach is not as 
simple as fitting the method to a vulnerability context of the unit of interest, but also an 
epistemological choice of how vulnerability is viewed and framed.  

To facilitate the choosing of an appropriate vulnerability assessment approach, a parallel set of 
work is needed on the typology of vulnerability of various contexts.  Vulnerability contexts will 
vary from place to place and in time, but there will be significant vulnerability dimensions such 
as geographic location, topography, socio-economic and political inequalities that will help 
identify categories of contexts.  Fussel’s (2007) study on vulnerability factors that form a matrix 
of internal and external domain by biophysical and socioeconomic dimensions to define a 
vulnerability context can be a good start to this effort.   

Furthermore, lessons from a typology work in systems thinking and practice can assist in 
articulating epistemological differences in the various interpretations of vulnerability, 
vulnerability assessments as well as in developing the typology of vulnerability contexts. In the 
1980’s and 1990’s, the field of systems thinking and operational research articulated the 
epistemological differences between hard, soft and critical systems approaches.  It also 
identified generic categories of the problem context through a matrix of assumption about the 
nature of the system(s) embedding the problem or issue of concern (simple, complex) and the 
dominant characteristics of the relationships of key actors or stakeholders in the system of 
concern (unitary or pluralist) (Jackson and Key 1984).  Some common systems methodologies 
were classified according to this matrix.  The typology has been a useful guide to researchers 
and practitioners in defining a problem context and selecting appropriate approaches and 
methods (Jackson 1990). 

3.2 Gaps and potential 

We have identified certain gaps in the current application of typologies to vulnerability and 
adaptation assessment studies. One specific gap is the use of typologies to study the behavioural 
dimensions of vulnerability and adaptation. Many of the socio-economic indicators used in 
ranking and categorizing the vulnerability of places and communities are mainly structural and 
lack behavioural indicators. Structural factors such as capital holdings and access are essential 
to individual and community adaptive capacity and overall vulnerability to climate change. 
However, vulnerability and adaptation to climate change will be significantly affected by 
people’s behaviour, style of learning, perception of wellbeing and their beliefs about climate 
change. There is significant work in cultural and behavioural typologies writ large that could 
potentially come into play within this field of climate change perception and behaviour (e.g. 
.Douglas 1978,  Douglas and Wildavsky 1982,  Thompson and Wildavsky 1990).  There are 
only limited published work that have used cultural and behavioural typologies in the domain 
climate change (Thompson 1997, Pendergraft 1998; Thomas 2006; Hulme 2009) and we found 
none in the assessment of vulnerability and adaptation to climate change. Studies linking 
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typologies of “perceptions of reality” (e.g. egalitarian, hierarchical, individualist, fatalist) to 
policy decision making and the climate change debate could help understand the public’s 
reluctance to accepting new climate change policies such as the carbon tax (Verweij et al. 
2006).  The ability to link risk perception typologies to climate change behaviour and beliefs is 
one area of future typology work that can be useful to tailor education, communication on 
vulnerability to climate change, to improve adoption of adaptive technologies as well as to 
design and deploy targeted adaptation plans. A typology work in the behavioural dimension of 
vulnerability and adaptation can also generate indicators that complement current estimates that 
are heavily dependent on structural indicators.  This potential typology study can build on an 
existing significant body of typology work related to farmer behaviour and learning styles, risk 
taking and propensity related to adoption of different types of innovations such as new 
marketing and management ideas, natural resource management practices, as well as farming 
technologies.   

Another gap is the lack of participatory building of typologies as communication and social 
learning tools that spur adaptation.  Currently most typologies are the product of exclusive 
expert exercises.  Through not participatory in its development, the vulnerability cube built by 
Lin and Morefield (in press) discussed in previous sections was constructed as a tool for 
communicating relative vulnerabilities of estuary communities. Participatory and negotiated 
processes in a typology construction would allow effective communication and learning about 
state and trend vulnerability as well as promoting collaborative adaptation. This type of 
participatory typology building needs some guiding principles and steps to ensure scientific 
rigour and validity as well as relevance and uptake by stakeholders.  
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The systematic classification or a typology of different units of interest is essential, given the 
complexity as well as multiplicity of concepts, views and phenomena related to vulnerability 
and adaptation to climate change. Typologies assist with reducing complexity, detecting 
patterns and groups, identifying gaps, tailoring communication, and prioritising resource 
allocation and interventions.  

Currently there is limited direct and indirect typology work in the climate change vulnerability 
and adaptation sciences.  While useful, most of the current direct typology studies have no 
explicit descriptions of methods and processes on how they are developed.  Work that has 
engaged indicator-based assessments of vulnerability and adaptive capacity sometimes generate 
typologies or groupings of places and people as a by-product with no sufficient attention to the 
rigour and validity and the practical differences in meanings of these groupings.  Furthermore 
there is still significant concern on the conceptual, methodological and empirical soundness of 
existing vulnerability and adaptive capacity indices. 

In addition to these limitations, this research has identified gaps particularly related to a lack of 
typology studies in the behavioural dimension, such as types of climate change associated 
beliefs, risk and vulnerability perceptions, as well as participatory typology building that engage 
stakeholders. Therefore, there is substantial potential for improving existing typology work and 
building new ones through rigorous and participatory process to assist communication, social 
learning and action on vulnerability and adaptation to climate change. 

 



REFERENCES 

5. REFERENCES 

Adger, N.W., Brooks, N., Bentham, G., Agnew, M.K., Eriksen, S., (2004) New indicators of 
vulnerability and adaptive capacity. Technical Report 7. Tyndall Centre for Climate Change 
Research. 

Adger, W.N. (2006) Vulnerability. Global Environmental Change-Human and Policy 
Dimensions 16, 268-281. 

Adger, W.N., Vincent, K. (2005) Uncertainty in adaptive capacity. Comptes Rendus Geoscience 
337, 399-410. 

Australian Government (2000). ‘Interim Biol.-geographic Regionalisation for Australia (IBRA) 
and development of Version 5.1.’ (Department of Environment and Water Resources: 
Canberra.) Available at: www.environment.gov.au/parks/nrs/ibra/version5-1/summary-report/ 
summary-report4.html (accessed 3 May 2006)  

Bailey, K.D. (1994) Typologies and Taxonomies: An Introduction to Classification Techniques. 
Thousand Oaks, California: Sage Publications. 

Balasubramanian, T.N., Nambi, A.A., Paul, D. (2007) A suggested index for assessment of 
vulnerability of a location to climate change. Journal of Agrometeorology 9, 129-137. 

Bronowski, J. (1951). The Common Sense of Science. London, Heineman Educational Books 
Ltd. 

BrooksBrook, N., (2003) Vulnerability, risk and adaptation: A conceptual framework, Tyndall 
Centre Working Paper No. 38. 

Brooks, N., Adger, W.N., Kelly, P.M. (2005) The determinants of vulnerability and adaptive 
capacity at the national level and the implications for adaptation. Global Environmental 
Change-Human and Policy Dimensions 15, 151-163. 

Brown, R.A., and Armelagos, G. (2001) Apportionment of Racial Diversity: A Review. 
Evolutionary Anthropology 10:34–40 Available at: 

http://www.wsu.edu/~campbelld/amlit/typology.htm (accessed on 05 December 2010) 

Buddemeier R.W., Smith S.V., Swaney, D.P., Crossland, C.J., and  Maxwell, B.A. (2008). 
Coastal typology: An integrative ‘‘neutral’’ technique for coastal zone characterization and 
analysis Estuarine. Coastal and Shelf Science, 77:197- 205 

Emtage N.F., Herbohn J.L/, Harrison, S.R. (2006) Landholder typologies used in the 
development of natural resource management programs in Australia—a review. Australasian 
Journal of Environmental Management 13(2):15–30  

Cardona, O.D. (2005) Indicators of disaster risk and risk management. Summary Report, July 
2005. Washington D.C.: Inter-American Development Bank. 

20   CSIRO Climate Adaptation Flagship Working Paper 7 • July 2011   



REFERENCES 

CSIRO Climate Adaptation Flagship Working Paper 7 • July 2011   21 

Crimp, S.J., Stokes, C.J., Howden, S.M., Moore, A.D., Jacobs, B., Brown, P.R., Ash, A.J., 
Kokic, P., Leith, P. (2010) Managing Murray-Darling Basin livestock systems in a variable and 
changing climate: challenges and opportunities. Rangeland Journal 32, 293-304. 

Cutter, S.L. (1996) Vulnerability to Environmental Hazards. Progress in Human Geography 20, 
529-539. 

Cutter, S.L., Boruff, B.J., Shirley, W.L. (2003) Social vulnerability to environmental hazards. 
Social Science Quarterly 84, 242-261. 

Diffenbaugh, N.S., Giorgi, F., Raymond, L., Bi, X.Q. (2007) Indicators of 21st century 
socioclimatic exposure. Proceedings of the National Academy of Sciences of the United States 
of America 104, 20195-20198. 

Douglas, M., (1978) Cultural Bias, London: Royal Anthropological Institute. 

Douglas, M., and  Wildavsky, A. B. (1982). Risk and Culture: An essay on the selection of 
technical and environmental dangers. Berkeley: University of California Press. 

Downing, T.E. (1991) Vulnerability to hunger in Africa - a climate change perspective. Global 
Environmental Change-Human and Policy Dimensions 1, 365-380. 

Downing, T., (2003). Lessons from famine early warning and food security for understanding 
daptation to climate change: toward a vulnerability/adaptation science? In: Smith, J., Klein, R., 
Huq, S. (Eds.), Climate Change, Adaptive Capacity and Development. Imperial College Press, 
London. 

Downing, T.E. , M.J. Watts, and H.G. Bohle. (1995]  Climate change and food insecurity: 
Towards a sociology and geography of vulnerability. In T.E. Downing, editor, Climate Change 
and World Food Security, page 183–206. Springer, Berlin, 1995. 

Eakin, H., Luers, A.L. (2006) Assessing the vulnerability of social-environmental systems. 
Annual Review of Environment and Resources 31, 365-394. 

Emtage, N.F., Herbohn, J.L., Harrison, S.R. (2006) Landholder typologies used in the 
development of natural resource management programs in Australia—a review. Australasian 
Journal of Environmental Management 13(2):15–30  

Eriksen, S.H., Kelly, P.M. (2007) Developing credible vunerability indicators for climate 
adaptation policy assessment. Mitigation and Adaptation Strategies for Global Change 12, 495-
524. 

Esty, D.C.,  Levy, M., Srebotnjak, T.,  and de Sherbinin, A.. (2005) Environmental 
Sustainability Index: Benchmarking National Environmental Stewardship. New Haven, CT: 
Yale Center for Environmental Law & Policy. Available from 
http://www.ciesin.columbia.edu/indicators/ESI. 

Fussel, H.M. (2007) Adaptation planning for climate change: concepts, assessment approaches, 
and key lessons. Sustainability Science 2, 265-275. 



REFERENCES 

Fussel, H.M. (2009) Ranking of national-level adaptation options. An editorial comment. 
Climatic Change 95, 47-51. 

Fussel, H.M. (2010) How inequitable is the global distribution of responsibility, capability, and 
vulnerability to climate change: a comprehensive indicator-based assessment. Global 
Environmental Change 20, 597-611. 

Fussel, H.M., Klein, R.J.T. (2006) Climate change vulnerability assessments: An evolution of 
conceptual thinking. Climatic Change 75, 301-329. 

Gall, M. (2007) Indices of Social Vulnerability to Natural Hazards: A Comparative Evaluation. 
PhD thesis, Department of Geography, University of South Carolina, 2007. URL 
http://webra.cas.sc.edu/hvri/education/docs/Melanie_Gall_2007.pdf.  

Gbetibouo, G.A., Ringler, C., Hassan, R. (2010) Vulnerability of the South African farming 
sector to climate change and variability: An indicator approach. Natural Resources Forum 34, 
175-187. 

Haddad, B.M. (2005) Ranking the adaptive capacity of nations to climate change when socio-
political goals are explicit. Global Environmental Change-Human and Policy Dimensions 15, 
165-176. 

Hahn, M.B., Riederer, A.M., Foster, S.O. (2009) The Livelihood Vulnerability Index: a 
pragmatic approach to assessing risks from climate variability and change - a case study in 
Mozambique. Global Environmental Change 19, 74-88. 

Hansen, J., Baethgena, W., Osgooda, D., Ceccatoa, P., Ngugib, R.K. (2007) Innovations in 
climate risk management: protecting and building rural livelihoods in a variable and changing 
climate. Journal of SAT Agricultural Research 4, 1-38. 

Hulme,M. (2009)  Why we disagree about climate change: understanding controversy, inaction 
and opportunity Cambridge University Press Cambridge. 

Jackson, M.C. (1990) Beyond the system of systems methodologies. Journal of Operational 
Research Society, 41 (8): 657-668 

Jackson, M.C. and Keys, P. (1984) Towards a system of system methodologies. Journal of 
Operational Research Society. 33, 473-486 

Jones, R., Boer, R. (2001) Assessing Current Climate Risks. 

Jung, C.G. (1923) Analytical Psychological: It’s Theory and Practice. Vintage Book. 

Kaly, U.L., Pratt, C.R., Mitchell, J., (2004) The Demonstration Environmental Vulnerability 
Index (EVI) 2004: SOPAC Technical Report 384. South Pacific Applied Geoscience 
Commission. 

Kelly, P.M., Adger, W.N. (2000) Theory and practice in assessing vulnerability to climate 
change and facilitating adaptation. Climatic Change 47, 325-352. 

22   CSIRO Climate Adaptation Flagship Working Paper 7 • July 2011   



REFERENCES 

CSIRO Climate Adaptation Flagship Working Paper 7 • July 2011   23 

Lambert, S. C. (2006) Do we need a ‘real’ taxonomy of e-business models? School of 
commerce research paper series, 06-06. 

Lin, B.B., Morefield, P.E. (in press) The Vulnerability Cube Model: A visual framework for 
assessing and communicating relative vulnerability and resilience to climate change. . 
Environmental Management. 

Locatelli, B., Herawati, H., Brockhaus, M., Idinoba, M., Kanninen, M. (2008) Methods and 
tools for assessing the vulnerability of forests and people to climate change: an introduction. 
CIFOR Working Paper, 24 pp. 

Lonergan, S., Gustavson, K. and Harrower, M. (1999) ‘Mapping human insecurity’, in S.C. 
Lonergen (ed.), Environmental Change, Adaptation, and Security, Dordrecht, NATO/Kluwer, 
pp. 397–413. 

Maru, Y., Chewings, V., Jones, M., Breen, J., (2006) Mapping Socio-regions in Outback 
Australia, Report of a study for the Desert Knowledge Cooperative Research Centre. 

McLeman, R. (2010) Impacts of population change on vulnerability and the capacity to adapt to 
climate change and variability: a typology based on lessons from "a hard country". Population 
and Environment 31, 286-316. 

McLeman, R., Mayo, D., Strebeck, E., Smit, B. (2008) Drought adaptation in rural eastern 
Oklahoma in the 1930s: lessons for climate change adaptation research. Mitigation and 
Adaptation Strategies for Global Change 13, 379-400. 

Moss, R.H., Brenkert, A.L. and Malone, E.L. (2001) Vulnerability to Climate Change. A 
Quantitative Approach, Pacific Northwest National Laboratory operated by Batelle for the 
United States Department of Energy, Oak Ridge, TN. USA. 

Myers & Briggs Foundation, (2010) Personality types. Avaliable at:  
http://www.myersbriggs.org/my-mbti-personality-type/ (accessed 05 December 2010).  

Nelson, R., Brown, P.R., Darbas, T., Kokic, P., Cody, K., (2007) The potential to map the 
adaptive capacity of Australian land managers for NRM policy using ABS data. CSIRO, 
Australian Bureau of Agricultural and Resource Economics, prepared for the National Land & 
Water Resources Audit. 

Nelson, R., Kokic, P., Crimp, S., Martin, P., Meinke, H., Howden, S.M., (2010a). The 
vulnerability of Australian agriculture to climate variability and change: Part I. Conceptualising 
and measuring vulnerability. Environmental Science & Policy 13, 8–17.  

Nelson, R., Kokic, P., Crimp, S., Martin, P., Meinke, H., Howden, S.M., de Voil, P., Nidumolu, 
U. (2010b) The vulnerability of Australian rural communities to climate variability and change: 
Part II-Integrating impacts with adaptive capacity. Environmental Science & Policy 13, 18-27. 

Nicholas, J. (2007) What, if anything, is typology? Linguistic Typology. Volume 11, Issue 1, 
Pages 231–238.  



REFERENCES 

O'Brien, K., Eriksen, S., Nygaard, L.P., Schjolden, A. (2007) Why different interpretations of 
vulnerability matter in climate change discourses. Climate Policy 7, 73-88. 

O'Brien, K., Sygna, L., Haugen, J.E. (2004) Vulnerable or resilient? A multi-scale assessment of 
climate impacts and vulnerability in Norway. Climatic Change 64, 193-225. 

Ogden, A.E., Innes, J.L. (2008) Climate change adaptation and regional forest planning in 
southern Yukon, Canada. Mitigation and Adaptation Strategies for Global Change 13, 833-861. 

Pearson, L.J., Nelson, R., Crimp, S., Langridge, J. (2011) Interpretive review of conceptual 
frameworks and research models that inform Australia's agricultural vulnerability to climate 
change. Environmental Modelling & Software 26, 113-123. 

Pendergraft C.A. (1998) Human dimesion of climate change: cultural theory and collective 
action. Climatic Change 39, 643-666. 

Perch-Nielsen, S.L. (2010) The vulnerability of beach tourism to climate change-an index 
approach. Climatic Change 100, 579-606. 

Prescott-Allen, R. (2001) The Wellbeing of Nations. Washington D.C.: Island Press. 

Preston, B.L., (2010) Climate Change Vulnerability Assessment: From Conceptual Frameworks 
to Practical Heuristics. Project report for the CSIRO Climate Adaptation Flagship, Melbourne. 

Preston, B.L., Stafford-Smith, M., (2009 ) Framing vulnerability and adaptive capacity 
assessment: Discussion paper. CSIRO Climate Adaptation Flagship Working paper No. 2. 

Rogers, E. M. (1995). Diffusion of innovations. (4th ed.). New York: Free Press. 

Schneider, S., Sarukhan, J. (2001) Overview of Impacts, Adaptation, and Vulnerability to 
Climate Change. 

Smit, B., Skinner, M.W. (2002) Adaptation options in agriculture to climate change: a typology. 
Mitigation and Adaptation Strategies for Global Change 7, 85-114. 

Sullivan, C., Meigh, J. (2005) Targeting attention on local vulnerabilities using an integrated 
index approach: the example of the climate vulnerability index. Water Science and Technology 
51, 69-78. 

Thomas, L. (2006) Vicarious experience Vs. scientifc information in climate chage risk 
perception and behaviour: a case study of undergraduate students in Norwich. Technical Report 
43. UK. Tyndall Centre for Climate Chage Research  

Thompson, M. (1997) Cultural Theory and integrated assessment.  Environmental Modeling 
and Assessment 2, 139-150 

Thompson, M., Ellis, R., and Wildavsky, A. (1990) Cultural Theory, Westview Press, Colorado. 

Turner, B.L., Kasperson, R.E., Matson, P.A., McCarthy, J.J., Corell, R.W., Christensen, L., 
Eckley, N., Kasperson, J.X., Luers, A., Martello, M.L., Polsky, C., Pulsipher, A., Schiller, A. 

24   CSIRO Climate Adaptation Flagship Working Paper 7 • July 2011   



REFERENCES 

CSIRO Climate Adaptation Flagship Working Paper 7 • July 2011   25 

(2003) A framework for vulnerability analysis in sustainability science. Proceedings of the 
National Academy of Sciences of the United States of America 100, 8074-8079. 

UNDP (2005) Human Development Report 2005. New York: United Nations Development 
Programme (UNDP). 

UNDP/BCPR. (2004) Reducing disaster risk: a challenge for development. New York: United 
Nations Development Programme (UNDP), Bureau for Crisis Prevention and Recovery 
(BCPR). 

UNFCCC (United Nations Framework Convetion on Climate Chage) secretariat (2008) 
Compendium on methods and tools to evaluate impacts o, and vulnerabilty and adaptation to 
climate change.  UNFCCC. 

Vincent, K. (2007) Uncertainty in adaptive capacity and the importance of scale. Global 
Environmental Change-Human and Policy Dimensions 17, 12-24. 

Yohe, G., Malone, E., Brenkertb, A., Schlesinger, M., Meij, H., Xing, X., Lee, D., (2006) A 
Synthetic Assessment of the Global Distribution of Vulnerability to Climate Change from the 
IPCC Perspective that Reflects Exposure and Adaptive Capacity. Columbia University, New 
York. 



 

 

 

 


	ABSTRACT
	1.  INTRODUCTION
	2. CURRENT TYPOLOGY APPLICATION IN VULNERABILITY AND ADAPTATION RESEARCH
	2.1 Search methods and results
	2.2 Utility of current typologies
	2.2.1 A typology of adaptation options 
	2.2.2 Typologies addressing vulnerability interpretations  
	2.2.3 Typologies that address the various approaches to vulnerability assessment
	An example of a typology of approaches

	2.2.4 Indicator based vulnerability categories of places and communities
	Typologies developed from single dimensions  
	Typologies developed from multiple dimensions 



	3.  POTENTIAL TYPOLOGY APPLICATION IN VULNERABILITY AND ADAPTATION RESEARCH
	3.1 Limitations and potential
	3.2 Gaps and potential

	4.  CONCLUSION
	5.  REFERENCES

