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founded forecasts 
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devastating future effects of this 
climate emergency the world 
is facing, but also that these 
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Introduction
‘We are on the verge of the abyss,’ said UN Secretary-General António Guterres after the 
Global Climate report of the World Meteorological Organization (WMO) officially stated 
that the global average temperature in 2020 was about 1�2°C above pre-industrial levels� 
Based on the newest findings of climate science, the latest report of the Intergovernmental 
Panel on Climate Change (IPCC, 2021) warned that immediate and radical action would be 
necessary to avert a ‘hell on earth’ scenario by the end of the century� The disastrous 
consequences of a partially inhabitable planet, where only a selected few may be able 
to secure their livelihoods, pose the ultimate inequality challenge� But the climate and 
environmental policies that need to be implemented to prevent this dystopian future 
will also have unequal distributional and employment effects, and these thus need to be 
addressed by meaningful social and employment measures�

In spite of early expectations, the Covid-19 crisis did not result in even a temporary dip in 
rising temperatures: the world continues to approach the critical 1�5°C warming (see also 
Galgóczi 2020)� What the pandemic did demonstrate was that, while very challenging, it is 
possible to mobilise collective action and implement policies to deal with a risk when it 
is very concrete and imminent, due to the impending sense of doom that such an event 
generates amongst people� With the climate crisis, however, where cause and effect are 
distant from each other in both time and space and where the link between collective 
and individual risk is not so visible, this becomes more difficult� This ‘time and space 
lag’ also partly explains why raising awareness about the costs of ‘non-action’ is also 
more challenging� While no (or less ambitious) climate action will have dramatic effects 
on future generations, on at-risk regions and on vulnerable people, this is not perceived 
as an imminent danger� This is in stark contrast with the rather immediate effects of 
a ‘lockdown’ on the rate of contagion and, eventually, related deaths� On the other 
hand, the effects and social ‘costs’ of climate change mitigation policies (including the 
employment and distributional effects) are manifesting themselves in the here and now� 
If a coalmine closes down for the sake of reversing the current process of global warming, 
redundancies and job losses materialise immediately, while the environmental benefits 
will only be experienced in the distant future� This all means that discussing ‘inequalities’ 
in the context of climate and environmental action is an extremely complex task, fraught 
with challenges and often contradictions in terms of the timeframes associated with 
certain decisions�

This chapter will discuss five dimensions of inequality in the climate-environment 
nexus� The first section is devoted to unequal responsibilities in causing climate change 
by addressing carbon footprint inequality� The second section deals with inequalities 
related to the effects of climate change� The third section considers the inequalities in 
adaptation capacity to the effects of climate change� Section four gives some insight into 
the inequalities of exposure to the effects of pollution and environmental degradation� 
The fifth section analyses the more imminent unequal impact of necessary climate policy 
measures, both as regards their distributional effects and their employment effects� 
There are of course some limitations to this chapter� There is a voluminous literature 
on ‘climate justice’ that deals with inequalities in terms of responsibilities and effects� 
Together, these two aspects of climate change constitute a ‘double injustice’ (Walker 
2012), since the groups most likely to be affected by it are the ones least responsible 
for causing it� When the costs and burdens attached to necessary climate policies 
then also affect lower-income groups more, this may even turn into a ‘triple injustice’� 
However, while acknowledging this multi-layered dimension, this chapter will focus on 
inequalities mostly in terms of effects and will only marginally touch upon the aspect of 
responsibilities� Furthermore, as this publication is focused on Europe (specifically, the 
EU27), inequalities between the global North and the global South in terms of both the 
effects of climate change and the capacity to adapt will be only referred to and not dealt 
with in detail�
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The complexity of climate 
related inequalities
In the just transition literature, Newell and 
Mulvaney (2013) describe the complexity of 
an ambitious climate policy: ‘to achieve zero-
carbon while maintaining equity and justice, in 
pursuit of “climate justice” to current and future 
generations and manage also the potential 
contradictions that might flow from doing these 
simultaneously’� 

Scientifically well-founded forecasts have 
demonstrated not only the devastating future 
effects of this climate emergency the world is 
facing, but also that these will not be evenly 
distributed� There will of course be some 
geographical divides: some parts of the world 
may become inhabitable, while other parts could 
be only marginally affected, or even see some 
relative benefits from global warming (to be 
viewed as such in the context of a broader and 
bleaker picture)� But no less importantly, there 
will also be some stark social and economic 
divides� There is a broad consensus that the 
effects of climate change will hit the vulnerable 
and the poor much harder than the rich, both 
as regards inequality between the global South 
and the global North, between regions in Europe, 
and within countries, as well as between the 
sexes and specific social groups� This is a point 
that the remainder of the chapter explores in 
greater detail� The huge policy challenge is to 
prevent catastrophe and spiralling inequality in 
the future by taking radical action now, that will 
also affect different groups in society in different 
ways� 

Greater climate ambition does not necessarily 
create new inequalities, but concrete policies 
do have distributional effects and these are 
often regressive, affecting the poor more than 
the rich� These effects need to be considered 
and addressed carefully� The challenge is that 
the much greater threat to peoples’ livelihoods 
and to levels of inequality – that of climate 
change itself – seems distant, and therefore 
less important than the more immediate impact 
of climate policies, particularly for certain 
economic and social groups� 

It is clear that the colossal transformation from a 
fossil fuel-based, resource-intensive and linear 
economic model to a climate-neutral circular 

economy entails huge costs and burdens for 
society� This is where the concept of just transition 
comes in: it is about how fair burden-sharing can 
be applied in the context of controlling climate 
change, taking all the dimensions of climate, 
environmental and energy justice into account� 
Given the interconnected nature of social and 
environmental challenges, the green transition 
actually has the potential to alleviate existing 
inequalities in wellbeing outcomes� This is 
something that has been recognised in the UN 
Sustainable Development Goals (SDGs) (Table 1)�

Local action in reducing CO2 emissions has a 
negligible immediate effect on global climate 
change� The climate system has a slow reaction 
time: even if humanity had zero emissions 
tomorrow, global warming would continue for 
decades� This can therefore only be effectively 
dealt with through multilateral coordinated 
action at the global level� And it is clear that, 
globally speaking, Europe needs to be at 
the forefront of climate action and fulfil the 
commitment made in the European Climate Law 
to a net-zero carbon economy�

Table 1 SDGs addressing environmental issues 
and inequality

Goal 6 Ensure availability and sustainable 
management of water and sanitation for all

Goal 7 Ensure access to affordable, reliable, 
sustainable and modern energy for all

Goal 10 Reduce inequality within and among countries

Goal 11 Make cities and human settlements inclusive, 
safe, resilient and sustainable

Goal 12 Ensure sustainable consumption and 
production patterns

Goal 13 Take urgent action to combat climate change 
and its impacts

Goal 14 Conserve and sustainably use the oceans, 
seas and marine resources for sustainable 
development

Goal 15 Protect, restore and promote sustainable 
use of terrestrial ecosystems (forests, 
desertification, land degradation and 
biodiversity loss)

Goal 17 Revitalize the global partnership for 
sustainable development

Source: OECD (2021)�
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The climate policy package ‘Fit for 55’, launched 
by the European Commission on 14 July 2021, 
is ambitious and puts the European Union on 
track to meet its 2030 climate policy targets, 
paving the way for the 2050 net-zero emissions 
goal� This translation of the overall objectives 
into concrete policies was necessary and is 
most welcome� At the same time, this ‘moment 
of truth’ poses some very important questions� 
Is Europe socially ‘fit’ for this package? And is 

it in line with the principle of ‘just transition’, 
widely shared across the EU and its institutions? 
While just transition policies have so far been 
more focused on the employment, regional 
and industrial aspects of climate policy – the 
main areas covered by the Just Transition Fund, 
established under the European Green Deal 
– this time the distributional effects are the 
centre of attention� 
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Unequal responsibilities 
in causing climate change
‘Climate justice’ is the umbrella term for the 
social movements and concepts that have 
addressed the issue of climate change-related 
inequalities� They initially focused on the global 
South-North perspective (Labour Network for 
Sustainability 2017), namely the fact that while 
climate change is driven by the expansionist 
capitalist production and consumption model 
of the rich societies of the global North, most 
of the devastating effects hit the poorer global 
South the hardest (Rosemberg 2017)� 

Inspired by the claims of environmental 
justice groups (Dorling 2017), the origins of 
‘climate justice’ are rooted in the asymmetrical 
responsibility between causing climate change 
on the one hand and in the vulnerability from its 
effects on the other (Gore 2015)� As Walker (2012) 
put it, responsibilities and impacts often work in 
opposing ways, constituting a ‘double injustice’� 

Even within societies, however, different income 
groups have varying degrees of responsibility 
for causing climate change and are exposed to 
its effects in an asymmetrical manner� Lower-
income households tend to be in occupations that 
are more exposed to climate change, in sectors 
such as agriculture, construction, tourism and 
healthcare (OECD 2021)� The housing conditions 
of the poor also make them more vulnerable (e�g� 
inner city ‘heat islands’ versus ‘green belts’)� 

The distribution of carbon footprints (CF) 
(measured as CO2-equivalent (eq) emissions 
per capita) is largely unequal within and across 
countries� Global cumulative CO2 emissions 
between 1850 and 1989 were approximately 
753 gigatonnes (Gt) (World Resource Institute)� 
This figure then almost doubled in the 25 years 
between 1990 and 2015 (by an additional 722 
Gt)� Oxfam (2020) research shows that the 
richest 10% of the world’s population (around 
630 million people) were responsible for 52% of 
the cumulative carbon emissions in this period, 
and that the richest 1% alone (around 63 million 
people) were responsible for 15% of cumulative 
emissions� Meanwhile, the poorest 50% (around 
3�1 billion people) were responsible for just 7% 
of cumulative emissions� This clearly means 
that richer countries and richer individuals 
account for the dominant share of global 
carbon emissions and thus bear most of the 
responsibility for causing climate change�

Carbon emissions per capita also vary largely 
across the EU’s Member States, as Figure 4�1 
shows� Richer Member States with a higher per 
capita income have higher consumption levels, 
which tend to result in higher per capita carbon 
emissions (carbon footprints)� In 2019, Luxembourg 
had the highest per capita CO2 emissions, at 20�3 
tonnes; the EU28 average was 8�2 tonnes� 

Beside income level, the carbon intensity of 
production and consumption also matters, and 
successful decarbonisation policies can reduce 
the CF without any loss in living standards, as 
the case of Sweden shows (which in 2019 had the 
lowest per capita CF in the EU)� Nevertheless, 
richer Member States still tend to have 
significantly higher CFs than poorer ones�

Looking at the EU population as a whole, 
Figure 4�2a shows that the average carbon 
footprint per person for the top 1% of CO2 
emitters was 43�1 tonnes, while it was only “

 
 

The average 
carbon 
footprint 
per person 
for the top 
1% of CO2 
emitters was 
43�1 tonnes, 
while it was 
only 4 tonnes 
for the 
bottom 50%

Figure 4�1 GHG emissions per capita by EU Member 
State in 2000 and 2019 (tonne CO2eq/capita)

Source: Eurostat�
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4 tonnes for the bottom 50% (Ivanova and Wood 
2020), based on Eurostat household budget 
surveys from 2010 (as the latest available year 
for harmonised data)�

Finally, Figure 4�2b shows that the top 10% of the 
EU population in terms of carbon footprint per 
capita accounted for 26�6% of the EU total carbon 
footprint, a higher contribution than that of the 
bottom 50% (26�2%)� Meanwhile, the top 1% of 
households have carbon footprints between 15�0 
(Croatia) and 48�3 (Greece) tCO2eq/capita�

While previous research hints at an association 
between working time and emissions or various 
environmental pressures across countries, the 
picture becomes a little more complex when 
the carbon footprint is considered� Looking 
at the total footprint per capita in relation to 
working time in different countries, we get a 
striking picture of inequality, this time over a 
longer period� Figure 4�3 plots the average total 
ecological footprint in global hectares (gha) 
per capita against the average annual hours 
worked per worker, by country, between 1961 
and 2016� It shows that the countries where 
workers work the longest hours on average (e�g� 
Greece, Ireland, Malta, Poland and Portugal) are 
not necessarily the ones that have the biggest 
total environmental footprint (which are instead 
Denmark, Luxembourg and Norway)� There 
appears to be several distinct clusters: countries 
in the upper-left quadrant are relatively richer, 
with fewer working hours but a bigger footprint, 
while those in the bottom right are relatively 
poorer, with longer working hours but a smaller 
footprint� This might suggest that differences 
in wealth across countries, reflecting diverse 
patterns of consumption, production and energy 
use, are the key factors at play�

Another way of measuring carbon inequality is 
through using Gini coefficients for the distribution 
of carbon footprints in the population (‘zero CF 
Gini coefficient’ means that carbon footprints 
are equally distributed)� Romania, Bulgaria 
and Poland stand out with the highest CF Gini 
coefficient (between 0�42 and 0�45), signalling 
the highest levels of unequal distribution of CFs 
in the EU� At the other end, Czechia, Slovakia and 
Germany have the most equal distributions, with 
CF Ginis below 0�3�

Meanwhile, only about 5% of EU households 
conform to EU climate targets, with CFs of below 
2�5 tCO2eq/capita� The EU’s top 1% emitters emit 
55 tCO2eq/capita on average, more than 22 times 
the EU per capita target� Aviation stands out 
in particular: 41% of the average CF of the top 
1% of EU household emitters is associated with 
air travel, making air travel the highest carbon 
contributor among the top emitters�

43.1

19.4

8.5

4.0

Top 1%

Top 10%

Middle 40%

Bottom 50%

Figure 4�2a Distribution of annual individual carbon 
footprints in the EU (tCO2eq/capita)

Source: Ivanova and Wood (2020) based on Eurostat household budget survey 2010�
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Figure 4�2b Individual carbon footprints as share of 
total EU carbon footprint 

Source: Ivanova and Wood (2020)�
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Source: Global Footprint Network�
* Global hectare (gha) is an accounting unit for measuring the ecological footprint, taking into account the biocapacity 
of the earth or its regions, which have different land productivity levels�
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Inequality regarding the 
effects of climate change
The effects of climate change and extreme 
weather events will be far from uniform 
across the globe and these differences will be 
a major source of inequality� Climate models 
and forecasts for Europe in particular also 
show that the effects will be very unequal� 
Greece, Portugal, Spain and southern Italy 
are facing desertification, central and eastern 
Europe floods, and coastal areas sea level 
rises� Northern Europe, on the other hand, 
may experience milder effects or even benefits 
(European Commission 2021)�

Differential impacts by geography

The 2020 PESETA IV report by the Joint Research 
Centre of the European Commission (Feyen et 
al� 2020) estimates that, in a scenario where 
the global temperature rises 3°C or more above 
pre-industrial levels, and without adaptation 
action, the EU could face the following impacts� 
Ecological domains would generally shift 
northwards, resulting in severe changes in 
southern Europe and the Boreal region� The 
alpine tundra would contract by 84% and 
practically disappear in the Pyrenees� Each 
year, nearly 300 million people in the EU and 
the UK would be exposed to deadly heatwaves, 
resulting in a 30-fold rise in deaths from extreme 
heat (90,000 annual excess deaths compared to 
the current 3,000 each year)� An additional 15 
million Europeans would be exposed to high-
to-extreme fire danger for at least 10 days a 
year� The availability of water resources would 
fall by up to 40% in the southern regions of 
Europe� With 3°C warming by 2100, total drought 
losses for the EU and the UK would increase to 
nearly EUR 45 billion a year, compared to EUR 9 
billion a year at present� Almost half a million 
people in the EU and the UK would be exposed 
to river flooding each year, nearly three times 
the current number, while flood losses would 
rise six-fold to reach nearly EUR 50 billion a 
year� Material losses due to coastal floods in 
the EU and the UK would rise a hundred-fold to 
EUR 250 billion a year in 2100, while 2�2 million 
people would be exposed annually to coastal 
flooding (compared to 100,000 at present)� 
Southern Europe is estimated to be the most 
severely affected, in particular due to drought 

and the general climate impacts on coastal 
areas and the agriculture sector� Including heat-
related mortality in the loss estimates makes 
the regional differences even more striking, with 
southern and central Europe hit the hardest� All 
these changes could actually have some positive 
benefits in northern Europe, but will certainly 
reduce population wellbeing in the southern EU 
regions� 

Climate change will, moreover, have a profound 
effect on food systems and agriculture, 
particularly affecting regions where poverty 
is high, where food is scarce and where the 
economy is more dependent on agriculture� 
Natural disasters have cost farmers in poorer 
countries billions of dollars a year in lost crops 
and livestock, and it is getting worse due to 
climate change� Many countries in sub-Saharan 
Africa are dependent on single crops – Ethiopia 
relies on coffee for a third of its export earnings 
and Malawi gets about half from tobacco� Food 
supply shocks and surging prices have the power 
to displace people and destabilise governments, 
as shown by the riots that took place in more than 
70 countries during a crop crisis in 2007–2008�

An infographic by de Sousa and Warren (2018), for 
example, shows how the wheat belt, the world’s 
most widely grown crop, is moving towards the 
north� In Europe this means a shift away from 
the central regions towards Scandinavia, with 
Greenland and Alaska also possibly becoming 
suitable for wheat-growing� Russia is enjoying 
bumper harvests of wheat partly due to record 
temperatures boosting yields� In the US, North 
Dakota now has a longer growing season, while 
some California farmers are even planting 
coffee� Meanwhile, the US corn belt stretching 
from Ohio to the Dakotas is edging toward the 
border with Canada, which is already growing 
more crops than it used to�

Figures 4�4a and 4�4b sum up the human and 
material loss due to extreme weather and 
climate-related events in the EU for the period 
1980–2019� Relative to the population, fatalities 
were particularly high in France, Spain, Italy, 
Greece, Portugal and Belgium, while Finland and 
Sweden were the least affected�
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Regarding material loss, per capita losses varied 
greatly across Member States: Luxembourg, 
Denmark and Austria had the highest per capita 
values (at around EUR 2,000), while Estonia 
had by far the lowest (just below EUR 100), as 
Figure 4�4b shows�

In terms of funding, both the European Regional 
Development Fund and the Cohesion Fund provide 
significant resources for flood risk prevention 
and management in Member States and for 
cross-border and transnational cooperation in 
this area� As a result of investments allocated 
for 2014–2020, more than 16�5 million Europeans 
are expected to be better protected from floods� 
Moreover, the EU Solidarity Fund provides 
financial aid for emergency and post-disaster 
reconstruction operations� In 2017–2019, the EU 
Solidarity Fund supported six Member States 
– Bulgaria, Latvia, Lithuania, Austria, Italy and 
Romania – by allocating over EUR 330 million to 
deal with damages caused by floods in 2017 and 
2018 (European Commission 2021)�

Climate inequality by gender

There is a solid base of evidence showing that 
women are disproportionately vulnerable to 
climate change due to socio-cultural structures 
that deprive them of access to resources, 
decision-making, information and agency� 
Afridi et al� (2021) analysed the labour impacts 
of droughts due to low rainfalls among rural 
households and found that they are gender-
differentiated� Specifically, in the case of adverse 
agricultural shocks, women are less likely to 
find work outside the farm or migrate and are 
therefore less likely to cope with climate-
related productivity shocks, which potentially 
exacerbates gender gaps in the labour market� 

Andrijevic et al� (2020), meanwhile, found that 
the least gender-equal societies are often the 
most vulnerable to climate change� They also 
showed that countries with high levels of gender 
inequality usually see lower levels of climate 
action� Figure 4�5 looks at this relationship 
between environmental attitudes and gender 
inequality across countries� The attitude 
variable is measured using a survey question 
asking people how worried they are about 

Figure 4�4a Fatalities due to extreme weather and climate-
related events in EEA member countries and the UK (1980–2019)

Source: EEA (2021)�

Figure 4�4b Material losses due to extreme weather and 
climate-related events in the EU (1980–2019)

Source: EEA (2021)�
Note: Figures are in euros/capita at 2019 prices and are based on records from the NatCatService 
provided by Munich Re and Eurostat structural indicators�

France
Italy

Spain
Germany

UK
Portugal
Greece

Belgium
Netherlands

Romania
Poland
Croatia

Hungary
Austria

Slovenia
Czechia
Bulgaria

Luxembourg
Slovakia

Latvia
Cyprus

Lithuania
Ireland

Denmark
Sweden
Estonia
Malta

Finland

Fatalities Loss per capita (EUR)

0 500 1000 1500 2000 25000500010000150002000025000

“
 
 

Women are 
dispropor-
tionately 
vulnerable 
to climate 
change

117The inequality pyramid of climate change and mitigation



climate change on a scale ranging from ‘not at all 
worried’ to ‘extremely worried’ (European Social 
Survey, Round 8, 2016)� The average survey 
responses by country are then plotted against 
the mean Gender Inequality Index (European 
Institute for Gender Equality) by country� The 
resulting picture displays a negative correlation, 
suggesting that the countries where people are 
relatively less worried about climate change are 
also the ones with higher gender inequality�

Figure 4�5 Gender inequality and attitudes towards climate change

Note: Axis does not start at 0�
Source: European Social Survey (2016)�
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Adaptation to climate change
A country’s vulnerability to the impacts of 
climate change depends largely on how quickly 
and easily it can adapt to changes� For example, 
a country that can rapidly build defences to 
protect against rising sea levels may be less 
vulnerable to the negative impacts of flooding 
than a country that cannot� Countries in which 
people, institutions and systems can respond 
quickly to the impacts of climate change are said 
to have a high ‘adaptive capacity’� Developed 
countries often have higher adaptive capacities 
than developing nations, in part because they 
have more wealth to invest in adaptive measures�

Protection against floods and other 
extreme weather events

Figure 4�6 presents the inequality in insurance 
coverage for losses from extreme weather and 
climate events� The gaps between countries are 
huge: while in Romania only 1% of the losses due 
to extreme weather events was insured during 
the period 1980–2019, in the UK it was 70%, in 
Belgium 60%, and in Denmark and Luxembourg 
59%� Croatia, Greece, Hungary, Cyprus, Romania 
and Lithuania seem to face the biggest 
challenges, with relatively high levels of loss but 
extremely low insurance coverage�

Housing inequality 

Figure 4�7 presents a picture of housing 
inequality, in the sense of how parts of the 
population are exposed to unhealthy housing 
conditions, both for the total country population 
and for households at risk of poverty� Cyprus, 
Portugal, Hungary and Slovenia have the 
highest shares, while Finland and Sweden have 
the lowest� The poor performance of certain 
high-income countries such as Belgium and 
the Netherlands is surprising� The gap between 
the total population and households at risk of 
poverty is highest in Bulgaria, Slovakia, Hungary, 
Portugal, the Netherlands and Luxembourg�

Figure 4�7 Share of population living in a dwelling 
with a leaking roof, damp walls, floors or foundation, 
or rot in the window frames or floor (2019)

Source: Eurostat, EU SILC (2021)� 
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Unequal exposure to 
environmental hazards
Unlike with climate change (where the link 
between cause and effect can be distant in 
both time and space), for local environmental 
hazards (air, water and soil pollution), there is 
a direct link between the source of pollution 
and exposure to its harmful effects, and there 
are also rather clear and identifiable causes� 
The case is similar with embodied pollution in 
products traded: once stopped, the effects will 
diminish� 

One of the issues addressed by environmental 
justice movements and scholars has been the 
exposure of local populations to environmental 
hazards and toxic substances due to air, water 
or soil pollution� Since the early days of its 
conception, the theory of environmental justice 
has recognised that environmental inequality 
arises from discrimination (Dorceta 2000)� 
Research addressing ‘environmental equity’ 
and ‘environmental racism’, for example, claims 
that hazardous waste facilities are located 
disproportionately in minority areas� Such 
inequality has various dimensions: in the US, for 
example, these movements have given particular 
attention to race in relation to the environment 
(Mohai and Saha 2015), while in Europe the focus 
has been on poverty, health inequalities and 
social exclusion (Wilkinson and Pickett 2018)� 
Another actor taking responsibility in dealing 
with environmental hazards is the trade union 
movement, as this aligns with its core interest 
of health and safety issues in and around the 
workplace (Rector 2017)�

A recent analysis by the OECD (2021) shows that 
the impacts of environmental degradation are 
concentrated among vulnerable groups and 
households� Poorer health, limited access to 
good quality healthcare, and a lower ability 
to invest in defensive measures (e�g� air 
filtration and better housing quality) increase 
the vulnerability of lower socio-economic 
households to air pollution and climate change� 
Furthermore, the youngest and the oldest are 
often the most affected� Evidence referred to 
by the OECD study points to long-run effects 
of exposure to air pollution on children’s 
educational outcomes, especially for children 
from low-income households� Heatwaves, which 
are likely to become more frequent with climate 
change, represent a real risk for older people’s 
wellbeing�

Pollution and income inequality

Figure 4�8 shows the percentage of total house-
holds claiming to be exposed to pollution and 
other environmental problems in EU Member 
States� Malta (33�9 %) and Germany (25�2 %) have 
the highest values, while Sweden (6�6%) and 
Croatia (5�9 %) have the lowest�

Going a step further, we can also consider 
the link between exposure to air pollution 
and income levels across regions in Europe� 
Figure 4�9 displays urban air quality levels (the 
lighter shades imply relatively lower pollution 
and the darker shades relatively higher 
pollution) together with regional purchasing 
power-adjusted incomes at NUTS 2 level (again, 
lighter shades indicate lower income levels 
and darker shades higher income levels)� First 
of all, the map suggests a striking air quality 
inequality in Europe: the eastern and southern 
European regions have relatively lower air 
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Figure 4�8 Share of households claiming to be 
exposed to pollution and other environmental 
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Source: EEA (2021)�
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quality compared to those in the western and 
northern regions� Moreover, there seems to be 
a positive correlation between air quality and 
income levels across regions in Europe: while 
regions with higher income levels are often home 
to cities with relatively better air quality, cities 

with worse air quality are located in regions with 
lower income levels� This could reflect various 
factors, ranging from the geographical position 
of cities to the concentration of polluting 
economic activities in certain regions (related 
to differential economic development patterns)� 

Figure 4�9 City-level air pollution and regional income levels in the EU (NUTS 2)

Note: City level air pollution in fine particulate matter (PM 2�5) in µg/m3, based on levels measured in 2019 and 2020�
NUTS regions: percentage of the EU average GDP per capita in PPS (purchasing power standard)�
Source: European City Air Quality Viewer (2019-2020) (European Environmental Agency) and Eurostat (Regional GDP, PPS adjusted, 2019); elaboration by Jakob Wall�
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Differential effects  
of climate policies  
and related inequalities
Distributional effects of 
climate policies
More climate ambition does not necessarily 
create new inequalities, but concrete policies 
may have regressive distributional effects that 
need to be addressed� Below we briefly discuss 
how different dimensions of inequality emerge 
when it comes to the impact of decarbonisation 
policies� 

The OECD (2021) has defined a carbon price gap as 
the difference between the sum of current taxes 
on fossil fuel consumption (e�g� specific taxes on 
fossil fuels, carbon taxes, and prices of tradable 
emission permits) and its estimated climate 
costs, and found that this gap across OECD and 
G20 countries is 76�4% on average, as Figure 4�10 
shows� This means that current fossil fuel prices 
reflect less than a quarter of climate costs in 
this country group, which represents more than 

half of global GDP� Among EU countries, fossil 
fuel prices reflect estimated climate costs the 
most closely in Luxembourg and France (with 
price gaps of between 30 and 40%) and the least 
in Estonia (with a price gap of 70%)�

This also means that there is still much to be 
done in terms of climate policy if a net-zero 
carbon target is to be turned into a reality by mid-
century� Such policies will also have extensive 
distributional effects that need to be addressed� 
One example is the generally regressive effect of 
carbon taxes� One study on Sweden and other 
high-income countries (Andersson 2021) shows 
that carbon taxation will be regressive in high-
income countries with relatively high levels of 
inequality, but more proportional in middle- and 
low-income countries and in countries with low 
levels of income inequality (even if high-income)� 
This finding suggests that carbon taxation does 
not per se generate more inequality, but it 
has the potential to reinforce already existing 
inequalities�

The ‘Fit for 55’ package launched by the European 
Commission on 14 July 2021 is the latest and 
most prominent example of the possible 
distributional effects of climate policy� While it is 
rightly an ambitious climate policy effort, paving 
the way for the EU’s 2050 net-zero emissions 
goal, it shows clearly what distributional 
challenges such measures may pose� Although 
market mechanisms that set price signals to 
market actors – such as those under the newly 
created emissions trading system for transport 
and buildings – are essential to changing 
investment and behavioural patterns, they can 
only have the desired effects in well-functioning 
markets� Moreover, the signals themselves 
have significant regressive distributional 
effects, disproportionally affecting low-income 
households for whom fuel and transport 
consumption make up a higher share of their 
income� Poorer households also have less 
capacity to change, as while low-carbon products 
(electric vehicles, rooftop solar panels, and so 
on) may have low operating costs, they tend to 
have high, upfront capital costs – presenting a 
hurdle for households with little access to cheap 
capital� Consumers on lower incomes also often 
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Figure 4�10 Carbon pricing gap in the EU and in 
selected G20 countries

Source: OECD 2021�
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have insufficient information about available 
low-carbon alternatives� Furthermore, those in a 
precarious situation have a short-term planning 
horizon and so discount potential, long-term 
cost savings� Finally, a malfunctioning carbon 
market can be compounded by ill-conceived 
regulation, such as weight-based emission 
standards that favour SUVs while penalising 
small petrol vehicles� 

Looked at through a distributional lens, the 
apparent ‘level playing field’ of an EU-wide 
carbon price in critical sectors with a direct 
impact on consumers will have huge effects on 
inequality – both between and within Member 
States� The energy transformation will have 
specific effects on different groups in society� 
Feed-in tariffs with higher electricity prices 
to finance investments into renewables, for 
example, have a regressive effect, as low-
income households are hit hardest (Zachmann 
et al� 2018)� 

Households also tend to pay electricity prices 
that are relatively far higher than what industry 
(and especially big industry) pays� Figure 4�11 
shows electricity prices for different consumer 
groups in three Member States: Belgium, 
Germany and the Netherlands� The huge price 
gaps between households and large industrial 
consumers mean that households (including 
those under the poverty line) are financing 

the energy transition and subsidising heavy 
industry�

Energy poverty is an important indicator of the 
social aspects of the energy transformation� 
As most European countries have no official 
definition for the term ‘energy poverty’, this 
state is often described as the inability to keep 
one’s home adequately warm� Based on this 
definition, the EU-SILC (Statistics on Income 
and Living Conditions) survey uses energy 
poverty as an indicator of material deprivation� 
Figure 4�12 shows energy poverty for the total 
population and for those at risk of poverty 
in EU Member States for 2019� There are huge 
differences between Member States, with 
Bulgaria and Lithuania having high values of 
energy poverty (30�1% and 26�7%, respectively, 
of the total population), while at the other 
end of the scale, energy poverty in Slovenia, 
Finland, Sweden, Luxembourg and Austria 
affected less than 3% of the total population� 
Southern European countries form the other risk 
group, with Italy, Greece, Portugal and Cyprus 
particularly affected by energy poverty: their 
2019 values were between 14�1% and 21%� As 
regards households at risk of poverty (earning 
under 60% of the median income), the picture 
is truly alarming, with 51% of households in this 
group affected by energy poverty in Bulgaria, 
47�5% in Cyprus and 38% in Lithuania and 
Portugal� For the EU27, households at risk of 
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Figure 4�11 Electricity prices (in EUR/kwh) for different consumer groups in Belgium, Germany and the Netherlands

Source: Bollen et al� (2021)�
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poverty are affected by energy poverty nearly 
2�5 times more that the total population, with 
this inequality particularly high in Slovakia and 
the Netherlands (almost 4 times higher than for 
the total population) followed by Belgium (more 
than 3 times)� Although there is no link between 
energy poverty and the speed and depth of 
energy transformation, vulnerable groups need 
particular attention when national climate and 
energy plans are being set up� Energy justice 
should be a priority�

Another dimension of inequality is related to the 
very different levels in the ability of households 
to invest in low-carbon products and technology 
(for example, for the retrofitting of buildings, 
installing solar panels, buying electric cars, and 

accessing charging stations)� Low-income groups 
also have a lower ability to finance investments 
into renewables and for retrofitting buildings, 
and they benefit less from credit lines and low-
interest-rate support programmes� Regional 
differences in the environmental performance of 
vehicles and in the stocks and trade flows of used 
vehicles remain, with high-income countries 
having on average relatively new vehicles 
with comparably lower air pollutants and CO2 
emissions, and low-income countries having 
rather old vehicles with comparably higher air 
pollutants and CO2 emissions (Velten et al� 2020)� 
In 2019, cars were on average 11�5 years old in 
the EU� Lithuania, Estonia and Romania had the 
oldest fleets, with vehicles older than 16 years� 
The newest cars could be found in Luxembourg 
(6�5 years) and Austria (8�3 years) (ACEA 2021)�

Subsidies for battery electric vehicles (BEV) in 
2020 ranged widely, from zero in several central 
and eastern European countries to EUR 9,000 in 
Germany� The Netherlands offered EUR 4,000, 
Spain EUR 4,500, Italy EUR 5,000 and France 
EUR 6,000 for the purchase of a battery electric 
vehicle� It is no wonder that the share of BEVs in 
new car sales shows huge differences by Member 
State, reflecting both differences in purchasing 
power and in public subsidies, as Figure 4�13 
illustrates� Countries with a BEV share in new 
car sales (2020) of less than 3% have an average 
GDP of below EUR 17,000 (central eastern Europe 
and Greece)� The five countries with the lowest 
market uptake of electric cars also have the 
fewest charging points, each with under 1% of 
the EU total�

Correspondingly, BEV shares of 15% or more in 
new car sales are only found in richer northern 
European countries with an average GDP of 
over EUR 43,000� Almost three quarters of all 
EU electric car sales are concentrated in four 
western European countries with some of 
the highest GDPs (Sweden, the Netherlands, 
Finland and Denmark)� The remaining quarter 
of sales is spread across 23 Member States� 
And even within the richer Member States, it is 
the privilege of the rich to afford a new electric 
vehicle and benefit from the subsidies and low 
operating costs� 

Figure 4�12 Energy poverty in EU Member States 
(share of population, 2019)

Source: Eurostat, EU-SILC�
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Figure 4�13 Share of battery electric vehicles (BEV) in new car sales and GDP/capita in selected Member States

Source: ACEA�

The availability of charging stations for electric 
vehicles is also a new source of inequality� Some 
households with a garage can afford individual 
overnight charging facilities or perhaps have 
access to a garage in their office buildings, while 
the majority of the population relies on publicly 
available ones� According to the consultancy firm 
Element Energy, the density of public charging 
points along main EU transport corridors varies 
significantly by Member State� Per 100 km of such 
transit routes the Netherlands has 17 charging 
points, Germany 14, France 4, Italy and Spain 2�5, 
and Poland 1�5�

Inequality in mobility, both within and between 
countries, due to the lack of affordability of low-
emission vehicles and lack of accessibility to 
public charging stations is going to be a huge 
challenge in the transition to a more sustainable 
mobility pattern� Changing the composition of 
the existing car fleet requires the replacement 
of tens of millions of older internal combustion 
engine-driven vehicles� Lower-income groups 
tend to have much more obsolete, high-emission 
cars that they cannot afford to change for low-
emission ones� 

Differential employment 
effects of climate policies
Climate policies are having and will continue to 
have a major effect on the world of work� Millions 
of new jobs are being created in the transition 
to a net-zero carbon economy, but millions of 
jobs will also disappear� The majority of jobs will 
go through a fundamental transformation� This 
unprecedented wave of restructuring will have 
unequal effects on many fronts, including skills, 
gender, age, economic activity and region�

Climate-driven job reallocations in different 
sectors have implications for gender inequality� 
For example, the most polluting sectors and 
industries, which are directly affected by policies 
for achieving net zero, have predominantly 

male-dominated workforces, as illustrated 
in Figure 4�14 below� Transition policies may 
thus need to be more gender-sensitive (OECD 
2021)� However, there might in fact be a window 
of opportunity to increase the labour force 
participation of women in the green transition, 
who are generally less present in STEM-related 
or renewable energy sectors, by making more 
green jobs available to them (ibid)�

Figure 4�15 shows the employment structure by 
age in selected industries that can be considered 
carbon-intensive for the EU27 (based on Eurostat 
data)� The data show the share of the selected 
industry in total EU employment (blue bars), 
while the red dots indicate the share of the 15-24 
age group within the employment of the given 
industry and the yellow triangles do the same for 
the 55-64 age group� It is apparent that certain 
carbon-intensive sectors, such as mining, 
energy and transport, employ a significantly 
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higher share of older workers, suggesting that 
decarbonisation might have a stronger effect on 
this age group� An OECD (2021) study also points 
to significant differences among Member States 
as regards the gap between the share of younger 
and older workers in carbon-intensive sectors� 
The biggest gaps were found in Belgium and 
France, while the smallest is in Spain�

The energy and automotive sectors will be the 
ones most affected by the decarbonisation drive 
from climate and environmental regulations at 
European and national levels� However, there 
is a major difference between the two sectors 
concerning both the nature and the magnitude 
of the challenge: coal has no future, but the 
automobile does, albeit in quite a different form 
from the one we know� In the coal-based power 
sector the majority of currently existing jobs will 
disappear in a decade and the regional effects 
will be harsh (Alves Dias et al� 2018), as over 
90% of coal jobs are concentrated in ten NUTS 2 
regions, four of them in Poland� Even though 
coal itself does not have a future, workers and 
their families must have one� Furthermore, 
while employment in the coal sector makes up 
just 0�15% of European employment, its high 
concentration makes it of vital importance for 
individual regions, which also must be ensured 
a future�

Based on the most recent Eurostat data (2018), 
Figures 4�16a and 4�16b show the development 
of employment in coal mining (hard coal and 
lignite) over the last decade for the EU and for 
selected Member States� In 2018, the number of 
coal mining jobs in the EU27 was 126,263 – less 
than one half of the 2007 level� In 2018, 70% 
of European coal mining jobs were in Poland, 
followed (some way behind) by Czechia, Bulgaria 
and Germany�

On the other hand, with a more than 5% share 
of total European employment, the automotive 
sector is a key employer� For the car industry, 
the demise of the combustion engine and the 
electrification of the powertrain will require 
the development of new competences, skills 
and forms of work organisation� These will 
have a substantial impact on the comparative 
advantages held by certain nations and 
manufacturers (Bauer et al� 2018)� Unlike coal, 
future employment changes in the automobile 
sector are much less straightforward and far 
harder to forecast� The only certainty is that 
the changes will be on a massive scale and that 
almost all jobs in the industry will be affected 
to some extent� There are many simultaneous 
factors at work: climate and environmental 
regulation (which not only shapes production 
but also market demand), digitalisation of 
the production process, and the advance of 
autonomous and connected vehicles – all 
of which are likely to have a fundamental 
impact on employment in both quantitative 
and qualitative ways� Technological change 
will reshape international value chains while 
globalisation patterns may also change, posing 
great uncertainty for the future viability of any 
particular geographical location, including long-
established manufacturing regions in Europe�

It is worth noting that both sectors have higher 
than average wage levels and outstanding trade 
union organisation�

Figure 4�17 takes the example of the French 
automobile industry to illustrate how the labour 
demand differs for the assembly of engines 
with different types of propulsion� While the 
assembly of 1,000 Diesel engines requires 21�63 
units of labour input, an electric engine requires 
only 13�19, just over half�
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Figure 4�16b  Development of employment in the 
mining of coal and lignite in the EU27, individual 
Member States without Poland
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mining of coal and lignite in the EU27 and selected 
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Figure 4�17 Labour demand per thousand engines, by type of propulsion 

Source: Syndex (2021)�
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In recent years, studies have published various 
figures on the question of how many jobs will be 
lost in the event of a market ramp-up of electric 
cars (PA Consulting 2018, ACEA, 2018), predicting 
a lower labour demand for BEVs, with resulting 
job losses in the industry� A study commissioned 
by Volkswagen (2020) also foresaw employment 
loss in vehicle manufacturing, although to a 
smaller extent than the earlier studies� A Boston 
Consulting Group (2020) forecast concluded 
that BEVs are not less labour-intensive when 
accounting for their higher value content, but the 
ownership and control of battery manufacturing 
is decisive, as this makes up a significant share 
of the value added of the final product� Apart 
from the uncertainty about the magnitude 
of future employment loss in automobile 
manufacturing, all studies emphasise that a 
massive transformation of the millions of jobs in 
the industry will take place� This transformation 
will affect workers of different skill levels, ages 
and genders differently and will also have 
significant regional effects�

Differential implications 
of national recovery and 
resilience plans 
Along with climate and environmental regulations 
and policies towards net-zero emissions, the 
recent Next Generation EU (NGEU) package 
and its largest instrument the Recovery and 
Resilience Facility (EUR 672�5 billion) also have 
various implications for the green transition of 
Member States� The Facility provides funds in 
the form of loans and grants to support Member 
States in their investments and reforms to cope 
with the Covid-19 public health crisis, but also to 
speed up the digital and green transition towards 
the climate targets of the next few decades and 
to be better prepared for future challenges� The 
Facility requires each Member State to allocate 
at least 37% of the expenditure from its national 
recovery and resilience plans to climate-related 
investments and reforms� Figure 4�18 displays 
the share of green investments and reforms in 
the plans submitted by Member States to the 
Commission� All countries met the minimum 
required percentage, but there is a visible degree 
of variation, depending on their current position 
regarding the climate emergency as well as the 
general national circumstances� Poland tops 
the chart, with nearly two thirds of its recovery 
budget dedicated to climate-related objectives� 
This is not surprising, as Poland is one of the 
countries facing the most significant challenges 
in the green transition because of its heavily 
fossil fuel-dependent economy� 

All in all, given the sizable funds to be disbursed 
from the Facility, it is expected that once 
underway, the investments and reforms of the 
recovery plans will significantly impact the 
climate adaptation and mitigation attempts of 
Member States in the coming years and will also 
shift the dynamics of inequality in society and 
the economy�

Figure 4�18 Share of green spending in national recovery and resilience 
plans

Source: Bruegel dataset (2021)�
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Conclusions and policy 
recommendations
We have discussed four main dimensions of 
inequality within the climate-environment nexus 
in this chapter� We first looked at the inequalities 
inherent in climate change as regards both 
responsibility for its causes and exposure to 
its effects� We then discussed inequality in 
terms of climate adaptation capacity and in 
the exposure to pollution and environmental 
degradation� Finally, two sections were devoted 
to the differential effects of climate policies 
on the population, both in their distributional 
effects and their employment effects� The main 
conclusion to be drawn is that in order to prevent 
an uncontrollable escalation of inequality 
caused by runaway climate change, mitigation 
policies need to be implemented now� Tackling 
the unintentional side effects of these necessary 
measures, in terms of their distributional and 
employment effects, making the green transition 
fair and socially just may also help to gain more 
public support for the decarbonisation process� 
This is why it is indispensable that European 
climate policy (the ‘Fit for the 55’ package being 
a prime example) has a strong social dimension�

The proposed Social Climate Fund is necessary 
but falls short� The huge challenge of designing 
an effective and fair compensation mechanism, 
covering various inequalities, degrees of market 
accessibility and levels of market information, 
has been greatly underestimated� Setting up 
a carbon market is easy� Creating a proper 
compensation mechanism in a heterogenous, 
27-member economic area is much more difficult�

The size of the fund is to be EUR 72�2 billion, 
distributed between 2025 and 2032, using 25% 
of the Emissions Trading System (ETS) revenues 
from transport and buildings, with potential 
match funding from the Member States� In light 
of the challenges posed by extending the ETS in 
this way, this is a very low amount� The purpose 
of higher carbon pricing is, in any event, not to 

raise revenue but to direct market behaviour 
towards low-carbon technologies – there is thus 
a strong argument for fully redistributing the 
additional revenues� 

The structure of the fund also raises several 
questions� Only a part of it is to be dedicated to 
social compensation; the rest includes incentives 
for electric vehicles and investments in charging 
infrastructure and the decarbonisation of 
buildings� Low-income households would not 
benefit from these measures – in fact, using 
the fund to support electric vehicles would 
disproportionally favour rich households� For 
low-income households, the priority would 
be changing their old polluting cars into more 
fuel-efficient ones and calling for a thorough 
re-regulation of Europe’s second-hand car 
markets� 

In considering the distribution of the fund among 
Member States, the Commission has made the 
effort to create a formula to account for various 
factors: population size (including the rural 
share), per capita gross national income, the 
share of vulnerable households, and household 
emissions from fuel combustion� But this still 
does not fully take within- and between-country 
inequalities into account� For example, a 
relatively poor Member State with lower within-
country inequality could end up benefitting less 
than a rich Member State with high inequality�

Member States will have to submit social climate 
plans together with their national energy and 
climate plans by 2024, identifying vulnerable 
groups and measures� How will this work, given 
their large differences regarding commitment 
and institutional capacity? The huge disparities 
between Member States in how their national 
energy and climate plans have addressed 
just transition in the past might just provide a 
foretaste of what to expect�
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