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A B S T R A C T

Indicators used in climate change adaptation planning are largely based on estimates of national or local climate
vulnerability. However, classic vulnerability indices do not consider cross-border effects and global inter-
connections. We attempt to reconcile this need for a broader perspective by developing a global index of ex-
posure to transnational climate impacts, which we define as impacts that are transferred via flows between
countries. The index integrates traditional climate vulnerability indicators with spatially-explicit teleconnections
between specific countries and constitutes a first approximation of the distribution of such exposure globally.
Our results indicate that even though climate risks emerging from within a country’s borders are highly cor-
related with economic development and geography, the distribution of exposure to transnational climate im-
pacts provides a much more complex picture of global vulnerabilities, which neither geography, nor economic
development alone can explain sufficiently. This highlights the need to take a cross-scale and multidimensional
perspective of climate risk. In order to support more robust adaptation planning, risk assessments should con-
sider both transboundary and far-reaching teleconnected interdependencies between countries.

1. Introduction

To accomplish the ambitious targets of the Paris climate agreement,
i.e. to limit global warming well below 2 degrees and to ‘pursue efforts’
to limit it to 1.5 degrees, countries have submitted Intended Nationally
Determined Contributions (INDCs) outlining their post-2020 climate
action. Recent estimates show that the INDCs collectively imply a
median of 2.6–3.1 degrees warming by 2100 (Rogelj et al., 2016), with
potentially severe impacts on natural and social systems (IPCC, 2014a).
As a consequence, climate change adaptation will be needed in re-
sponse to climate impacts (Noble et al., 2014; Ford et al., 2015). This is
also stressed in the Paris agreement, which features a new reporting
mechanism under the heading of ‘adaptation communication’
(UNFCCC, 2015). A key challenge will be to assess whether investments
in adaptation options are reducing vulnerability (Berrang-Ford et al.,
2011; Ford et al., 2013) and in this context it will be important to de-
velop more rigorous methodologies to measure progress (or lack
thereof) in implementing effective climate change adaptation measures
(Lesnikowski et al., 2016). Presumably, a cornerstone of such meth-
odologies will involve quantitative indicators and metrics as instru-
ments for measuring progress in reducing vulnerability, identifying
gaps and assessing effectiveness (Baker et al., 2012; Leagnavar et al.,

2015; Arnott et al., 2016).
Both scholars and policy-makers are showing increasing interest in

developing and using indicators to assess exposure, vulnerability, im-
pacts and adaptation (Arnott et al., 2016). Initiatives range from
overarching methods at the national level (e.g. ND-GAIN, 2015), to
tailor-made approaches for development projects (e.g. Stadelmann
et al., 2014; GEF, 2014) and, for instance, climate change adaptation in
urban areas (e.g. Araos et al., 2016; Brandt et al., 2016; Chen et al.,
2016; Tyler et al., 2016). Of specific relevance for this paper are spatial
approaches to climate vulnerability where the focus is on spatial re-
presentations of factors determining vulnerability (de Sherbinin, 2014).

Here we present the first attempt to develop a global index that
quantifies transnational climate risks by introducing the Transnational
Climate Impacts (TCI) Index. By transnational climate impacts we mean
climate impacts that reach across borders, affecting one country – and
requiring adaptation there – as a result of climate change or climate-
induced extreme events in another country. There is no widely accepted
terminology for describing this phenomenon and a number of different
terms have been proposed in the literature (e.g. spillover effects, in-
direct climate impacts, traded risk, international effects, systemic risks,
etc.; for a review see Benzie et al., 2017). Literature on climate change
vulnerability has previously acknowledged the relevance of
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