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Introduction
Relatively scanty research exists on the impact of climate change on economic disparities within countries.
Accordingly, we explore the links between changes in climate conditions and within-country inequality
and stress the relevance of some key structural factors conditioning the ability of the economies to deal
with climate events. Two distinctive features of our work are worth mentioning. First, we focus on the
agriculture sector, as it is one of the most important channels through which climate change might affect
inequality. This emphasis on the agricultural channel highlights that emerging and least developed
economies are the most vulnerable to the negative impacts of climate change – even though they have
contributed less to climate change itself. Second, we use data on foreign direct investments (FDIs) to
assess the role of the economic diversification across global value chain (GVC) activities as an important
mediating factor affecting countries’ ability to react to climate change-induced inequality.
By combining different data sources, we construct an original dataset covering more than 150 countries,
including a large number of Least Developed Countries (LDCs), over the period 2003-2017, that allows
us to empirically investigate these relationships.

Exploring the climate change-inequality nexus: the agricultural channel
Climate change affects both between- and within-countries inequality. As regards the ‘between’
dimension, the uneven distribution of climate damages reflects the different exposure of economic
systems to climate-related risks, and their capacity to adapt. Poorer and LDCs are more likely to be
negatively affected since they are mostly located at low latitudes where additional climate variability would
be particularly harmful, and because of their economic structure (Diffenbaugh & Burke, 2019). It follows
that LDCs also have to pay the higher price for adaptation, recovery and redevelopment, while being the
least equipped to deal with such changes, due to limited resources (Vallino, 2016).
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Recent studies have shown that the effect of climate change on between-country inequality is intertwined
with the within-country dimension, as its impacts are heterogeneous across population groups, with poor
people being more deeply affected (Hallegatte & Rozenberg, 2017). This suggests the emergence of a
vicious cycle, as the most disadvantaged social groups are also the most vulnerable to climate change
because of their higher dependence on natural resources, larger exposure to extreme climate conditions
and lower adaptive capacity (Angelsen & Dokken, 2018). For example, poorer households often live in
marginalized areas, which are more exposed to natural disasters and climate-induced diseases, and, at the
same time, might not afford health insurance or lack access to medical facilities (with the most dramatic
consequences arising in developing countries) (Castaneda et al., 2018).
In this context, extant literature suggests that agriculture is among the main channels through which
climate change affects poverty and economic inequality, especially in LDCs (Rao et al., 2017). On the one
hand, climate change may result in negative effects on the income of farmers, with more pronounced
impact on rural income in developing countries (Dell et al., 2014). On the other hand, climate change
tends to increase food prices, producing harmful consequences especially in LDCs where the share of
households’ income dedicated to food consumption is higher (Bandara & Cai, 2014). In addition, climate
change may reduce labour productivity and lead to output losses, mainly in the agriculture sector (Day et
al., 2019). Accordingly, our analysis of climate change induced inequality will account for the share of
population living in rural areas and for the employment in the agricultural sector.

Economic, technological and institutional drivers of inequality and the role of GVCs
Other divers of income disparities must be kept into account when exploring climate change-inequality
nexuses.
First, the impact of economic and technological development has received a considerable attention in
extant literature on income inequality. Our analysis accounts for these drivers by controlling for different
measures such as GDP per capita and its square, industry share of value added, the share of population
living in rural areas, and the share of population having access to electricity (Kuznets, 1955; Young, 2013;
Castaneda et al., 2018). In addition, the skill- and capital-biased character of technological change makes
the latter a crucial determinant of income disparities (Autor et al., 1999) and proxies of it are also included
in our investigation. Second, we control for the role of institutions, as they define countries’ capability to
effectively respond to adverse phenomena (including climate-related extreme events) and to provide
social safety nets for different segments of population (Sarkodie & Strezov, 2019). Finally, economic
globalization, in terms of both trade and capital account openness, is likely to impact on income
distribution by fostering skill-biased technological change and by affecting the bargaining power of labour
with respect to capital (Feenstra & Hanson, 1996; Rodrik, 1997). Accordingly, we also account for the
modern GVC-driven international fragmentation of production, paying special attention to the role of
(inward) FDIs and their dispersion across value chain activities in shaping distributional dynamics
(Gereffi et al., 2005; Antràs, 2019). Building on Hartmann et al. (2017) – who show that the economic
diversification of the productive structure of a country is a key driver of its pattern of income inequality
– we suggest that the functional specialization induced by the rise of GVCs can unfold at the detriment
of a more equal distribution of income, while a greater GVC diversification (defined as a higher dispersion

of FDIs across value chain activities 1 ) maybe help the process of structural upgrading of receiving
economies, with beneficial effects on income distribution.
In addition, we suggest that a higher GVC diversification may play a positive role in increasing the
economic resilience of countries by reducing the vulnerability to adverse phenomena (Pike et al., 2010)
and making conversion of domestic production easier in case of artificial disasters or climate-induced
extreme events. In other terms, we argue that a more balanced participation of economies in GVCs might
constitute an alleviating factor of the adverse consequences of climate change on income inequality
(Birthal & Hazrana, 2019).

Results of the empirical analysis
Figure 1 provides a graphical representation comparing the country-average (2003-2017) of income
inequality, in terms of Gini index from SWIID database (panel a), to the Notre Dame Global Adaptation
Initiative (ND-GAIN) index (panel b). The ND-GAIN is an indicator of climate vulnerability
constructed such that a higher value indicates that a country is less vulnerable to climate change, i.e. the
higher the value, the more resilient the country is. By comparing panel a and panel b in Figure 1 (and as
summarized in panel c), we observe that countries characterized by higher level of income inequality
(larger value of the Gini index) are also the most vulnerable to climate change (lower value of the NDGAIN index).

Figure 1. Gini index and ND-GAIN index
(a)

We classify the FDIs activities according to three GVC stages: upstream (e.g. R&D, Design, Education & Training, ICT);
production (e.g. Manufacturing, Extraction); downstream (e.g. Business Services, Logistics, Distribution).
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(b)

(c)

Source: authors’ elaboration on SWIID and ND-GAIN data. In graphic (c), axis x and axis y indicate respectively the
scorings of ND_GAIN and Gini index of studied countries.
We summarize here the results we obtained using regression techniques to empirically explore the
correlation between climate change and inequality illustrated in Figure 1, controlling for different
confounders and mediating factors (details are available in Paglialunga, Coveri & Zanfei, 2020). To do so
we built our climate variables using monthly data on temperature and precipitation and calculated
indicators signaling the existence of a warming trend, of drying/flooding anomalies, and whether a
country has been hit by extreme events2. We further controlled for the main determinants of economic
inequality, country and time fixed effects to identify the impact of climatic variations on within-country
income distribution.
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Monthly data on temperature and precipitation has been taken from Climatic Research Unit, University of East Anglia.

Our estimation results show that both temperature increase and precipitation anomalies have a strong
and statistically significant effect in worsening income inequality. We also find that the impact of
temperature increases on income distribution is stronger in the presence of high shares of population
living in rural areas and of workers employed in the primary sector, hence confirming the importance of
the agricultural channel through which climate change affects income distribution.
Moreover, we find that opening economies to foreign capital flows might exacerbate inequality in some
circumstances, especially when the insertion of countries in GVCs as captured by inward FDIs goes hand
in hand with the hyper-specialization in selected GVC functions. Conversely, the diversification across
value chain activities of incoming cross-border investment flows – allowing an increasing sophistication
and economic complexity of local economies’ production structure – emerges as a resilience-enhancing
factor which results negatively associated with within-country inequality.

Conclusions
According to the IPCC report (IPCC, 2014), catastrophic consequences will be triggered inasmuch as
average global temperature will be allowed to exceed 1.5°C – or, at worst, 2°C – pre-industrial levels. The
dramatic effects of environmental degradation have already manifested in diverse forms, such as heat
extremes, heavy precipitations, droughts, rising sea levels, floods, mudslides, water scarcity and
biodiversity losses, with corresponding impacts on health, livelihoods, food security, water supply, and
human security (Markandya et al., 2017). As a matter of fact, Eckstein et al. (2018) estimate that the
consequences of extreme climate events have amounted to $174 billion (PPP) per year on average from
1998 to 2017 in terms of global economic losses.
Extant evidence also suggests that the impact of climate change is heterogeneous between-countries, with
LDCs and poor regions suffering the highest costs. However, few studies have explicitly addressed the
impact of climate-related events on within-country inequality, although the latter is the dimension that
has deteriorated the most in last decades (Milanovic, 2016).
Based on an original dataset covering more than 150 countries over the period 2003-2017, we have shown
that countries characterized by higher level of income inequality (larger value of the Gini index), are also
the most vulnerable to climate change (lower value of the ND-GAIN index). Empirical results permit to
further explore the climate change-inequality nexuses. Controlling for a large number of determinants of
inequality detected by the literature, we find that climate-induced influence on income inequality is
stronger in rural areas, which is consistent with higher levels of exposure to climate risks.
We also find that while inward FDIs per se induce a more unequal distribution of income, cross-border
investments in most upstream functions of the value chain foster the creation of better-paid jobs and
tend to reduce income inequality. Finally, the evidence provided shows that a more even distribution of
FDIs across value-adding activities contributes to reduce inequality and alleviate the worsening impact
that climate change exerts on income distribution by increasing the economic resilience of countries to
external shocks, including environmental-related extreme events.
Given the adverse impact that climate change consequences have on individual income distribution, it is
important to stress that the burden of climate mitigation should not fall disproportionally on the poorest
segments of population. In other words, climate mitigation policies should be designed in a way that does
not determine additional income disparities on top of the dismal effects of climate change.
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