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Abstract
We present a set of indicators of vulnerability and capacity to adapt to climate variability, and by extension climate change,
derived using a novel empirical analysis of data aggregated at the national level on a decadal timescale. The analysis is based on a
conceptual framework in which risk is viewed in terms of outcome, and is a function of physically deﬁned climate hazards and
socially constructed vulnerability. Climate outcomes are represented by mortality from climate-related disasters, using the
emergency events database data set, statistical relationships between mortality and a shortlist of potential proxies for vulnerability
are used to identify key vulnerability indicators. We ﬁnd that 11 key indicators exhibit a strong relationship with decadally
aggregated mortality associated with climate-related disasters. Validation of indicators, relationships between vulnerability and
adaptive capacity, and the sensitivity of subsequent vulnerability assessments to different sets of weightings are explored using expert
judgement data, collected through a focus group exercise. The data are used to provide a robust assessment of vulnerability to
climate-related mortality at the national level, and represent an entry point to more detailed explorations of vulnerability and
adaptive capacity. They indicate that the most vulnerable nations are those situated in sub-Saharan Africa and those that have
recently experienced conﬂict. Adaptive capacity—one element of vulnerability—is associated predominantly with governance, civil
and political rights, and literacy.
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1. Introduction
The purpose of this study is to develop national-level
indicators of vulnerability and capacity to adapt to
climate hazards. The national level is an appropriate
scale for information utilised by central government
in determination of policy. In other policy areas,
the UNDP’s Human Development Index, measures of
Genuine Progress and other indicators provide comparable, transparent and meaningful information on
aspects of development, though often fail to capture
environmental sustainability (Neumayer, 2001; Lawn,
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2003; Bell and Morse, 1999). Comparing vulnerability
across countries can identify leverage points in reducing
vulnerability to climate variability and, by inference, to
climate change, which is likely to be manifest through
changes in the frequency and severity of existing hazards
at least in the short- to medium-term (Easterling et al.,
2000; Frich et al., 2002). Identiﬁcation of particularly
vulnerable nations or regions (i.e. those that are least
well equipped to cope with the impacts of climate
change) can act as an entry point for both understanding and addressing the processes that cause and
exacerbate vulnerability (Moss et al., 1999; Yohe
and Tol, 2002; Brooks and Adger, 2003; Leichenko
and O’Brien, 2002; O’Brien et al., 2004), although
sub-national spatial and social differentiation of

