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The impacts of climate change are unevenly distributed across territories. Less is known about the
potential effects of climate policies aimed at mitigating the negative consequences of climate change
while transitioning economies towards low-carbon standards. This paper presents an analytical
framework for identifying and assessing the regional impacts of the green transition. We develop a
Regional Green Transition Vulnerability Index, a composite measure of the regional vulnerability of
European regions to the socio-economic reconfigurations prompted by the green transition. The index
brings to light strong regional variations in vulnerability, with less developed, peri-urban and rural re-
gions in Southern and Eastern Europe more exposed to the foreseeable changes brought about by the
green transition. We also draw attention to the potential rise of pockets of growing ‘green’ discontent,
especially if the green transition contributes, as is likely to be the case, to leaving already left-behind

regions further behind.
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Introduction

Climate change and environmental degradation are two
of the existential challenges of the 21st century. Climate
change and the associated rise of greenhouse gas emis-
sions—if unchecked—will cause irreversible damage to
our planet’s weather and climate systems, leading to ever-
more-frequent adverse weather events (IPCC, 2022). They
will also have profound consequences for future living
conditions across the planet. Although climate activists
and experts have voiced criticism about the dragging of
feet in the adoption of climate change mitigation policies,
international organisations and many countries have
woken up to the climate emergency. The European Union
(EU) is leading the way in this ‘green transition’. In 2020,
it adopted the European Green Deal, an all-encompass-
ing set of policy initiatives aimed at (i) achieving no net
greenhouse gas emissions by 2050 and (i) accelerating
economic growth decoupled from resource use (European
Commission, 2019). This, together with the limits foreseen
by the 2015 Paris Agreement, will reduce the progression
of climate change and its negative effects (IPCC, 2022).

It is commonly understood that the challenges of cli-
mate change are borderless and affect different places
in diverse ways. Developed countries—and, in particu-
lar, countries in the EU—are leading the reaction and the
transition to greener, low-carbon economies and societies.
Their greater awareness of climate-related risks, financial
muscle and stronger institutions relative to most other
parts of the world, put them in a strong position to adopt
the radical and often painful measures necessary to com-
bat climate change (McCann and Soete, 2020). However,
the costs of implementing the green transition are not
evenly spread. Research has been pointing for some time
that the economic pain can become concentrated in the
already economically fragile areas of developed coun-
tries and in the developing world (Marino and Ribot, 2012;
Ramos-Castillo et al., 2017).

Despite these well-understood general facts, a critique
thatis often directed at existing analyses of the green tran-
sition is the absence of a context, which may lead to the
erroneous conclusion that sustainability can take place
anywhere through similar processes (Coenen et al., 2012).
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Relatedly, there have been growing calls to adopt a spatial
analytical lens to the study of sustainability transitions
for two reasons. First, transitions are usually localised pro-
cesses occurring in multi-scalar and networked contexts,
and place-specific and contextual factors often shape how
transitions unfold in various territories (Binz et al., 2020;
Coenen et al,, 2012). In this regard, pre-existing industrial
specialisation is a crucial factor influencing the devel-
opment of new green industries (Grillitsch and Hansen,
2019). Approaches in this respect have already started to
emerge in the policymaking arena. The updated 2020 EU
Industrial Strategy, for instance, has outlined a blueprint
for implementing transition pathways across various pri-
ority industrial ecosystems such as construction, tour-
ism, mobility and energy-intensive production (European
Commission, 2022a). Second, place sensitivity in analys-
ing green growth and transition can aid policymakers with
the transferability of findings for the development of more
successful regional development strategies (Coenen et
al., 2012). This could lead to implementing policy mixes
integrating the multiplicity of infrastructure, consumption
and production activities that constitute places (Konrad et
al., 2008; Murphy and Carmody, 2019). The cross-fertilisa-
tion between transition studies and economic geography
has, therefore, become extremely topical.

Within the climate change literature, the inequality dis-
course is typically linked to the costs of inaction to combat
climate change and its associated inequality-enhancing
effects on the already underprivileged (Klinsky et al,,
2017; Markkanen and Anger-Kraavi, 2019). However, little
has been said about the possible negative externalities of
green transition policies, such as those aimed at reducing
greenhouse gas emissions. These policies are, neverthe-
less, set to reshape productive sectors, from food to en-
ergy, manufacturing, housing and mobility (Henderson et
al., 2020). They will also create opportunities by driving
world-class capabilities in the inception, design, produc-
tion and distribution of sustainable and green technolo-
gies! (European Commission, 2020a).

The changes prompted by large-scale climate change
interventions, such as the European Green Deal, will not
be territorially evenly spread. Following the implementa-
tion of the Green Deal, Europe will undergo a radical re-
configuration of production and consumption activities
(Stokes, 2016). Some places will tap into the opportunities
offered by regional diversification and specialisation in
the green economy. Others, often plagued by pre-existing
economic, social and institutional bottlenecks, will, in con-
trast, fall further behind (McCann and Soete, 2020; Moreno
and Ocampo-Corrales, 2022).

A potential concentration of the costs in already vul-
nerable regions can have detrimental effects on social
cohesion, exacerbating what is an already galloping dis-
content (Dijkstra et al., 2020), and, ultimately, jeopard-
ising the successful implementation of green policies. If

left unchecked, the breakdown of social cohesion and dis-
content may enhance the support for parties with clear
climate-change-sceptic positions, frequently located at
the extreme right-wing of the political spectrum (Martin
and Islar, 2021). Already, the introduction of what are often
perceived as top-down climate mitigation policies has trig-
gered angry reactions: a diesel tax was the spark that lit
the fire of the gilet jaunes movement in France (Bourdin and
Torre, 2022). If carbon taxes, for example, were to hit more
vulnerable territories harder, there could be a renewed re-
venge on the so-called places that don’t matter, places where
people feel hard done by a green transition they perceive
as imposed upon them and done, first and foremost, by
and for the citizens of the most dynamic regions (Bourdin
and Torre, 2021; Carattini et al., 2019).

This paper delves into the interplay between regional
inequalities and the implementation of the green transi-
tion and answers calls for additional research to unravel
the mechanisms of this interaction (Kohler et al., 2019:
Markkanen and Anger-Kraavi, 2019). It does so by pre-
senting an analytical framework for the assessment of
the regional impacts prompted by the green transition
and by developing an index, the Regional Green Transition
Vulnerability index, mapping those regions with the
highest exposure to climate mitigation measures. Finally,
the paper discusses the potential consequences of growing
discontent in the most vulnerable regions and what that
might mean for the green transition. The paper aims to
improve existing knowledge on the link between spatial
cohesion and climate policy, stressing the policy implica-
tions needed to ensure that the potential benefits of the
green transition reach everyone, wherever they live, and
that its costs do not derail the necessary implementation
of measures needed to address one of the most important
problems of our time.

Identifying the regional impacts of the
green transition

The green transition is taking place in an already polarised
regional scenario. After the 2007-2008 crisis and its Great
Recession aftermath, regional economic convergence has
followed different trajectories in the EU. While some cen-
tral European countries—and, most notably, Poland—have
steamed ahead, many areas of southern Europe and old
industrial regions have stagnated and fallen further be-
hind. Gaps between large cities and rural areas have
also widened in most countries (OECD, 2022). This eco-
nomic stagnation and the resulting divergence may con-
stitute a real threat to economic progress and cohesion
across Europe (lammarino et al,, 2019). Many European
regions have become development trapped; that is, they
are underperforming relative to their peers and to them-
selves in the past (Diemer et al.,, 2022). And this entrap-
ment is happening not just at low-income levels but also
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Figure 1. Schematic representation of the theoretical framework for the identification and assessment of the regional impacts of the

green transition.

at high and medium ones (European Commission, 2022b;
lammarino et al., 2020). For instance, several regions
with a low GDP per head in Italy (for example, Calabria)
and Greece (for example, East Macedonia and Thrace
and Western Greece), despite considerable support from
the EU Cohesion funds, have failed to sustain long-term
growth. This trend can be reconciled with economic the-
ories of regional backwardness and circular causation,
according to which already high-income regions tend to
develop faster at the expenses of weaker and poorer re-
gions due to backwash effects (Myrdal, 1957). That said, a
wider group of underperforming, development-trapped re-
gions includes regions with slightly below-average EU GDP
levels, including other regions in the Italian Mezzogiorno,
Portugal, Greece and Cyprus, but also in more developed
countries such as Belgium and France. Finally, a growing
number of regions with above-average GDP per head have
stagnated economically, if not declined. These regions,
often located in North Italy, central France and continen-
tal Denmark, remain relatively prosperous despite their
decay (Diemer et al., 2022).

The green transition may reinforce and accelerate
these trends across the EU. As a multi-sector and cross-
dimensional phenomenon (Henderson et al., 2020), it is set
to act upon several cross-sectoral levers to mitigate the
negative implications of climate change. However, these
cross-sectoral levers will have differentiated impacts
across regions (Stokes, 2016). It is, therefore, necessary to
define a framework for the assessment and identification

of the variety of regional impacts of the green transition.
This section proposes an analytical framework to identify
the different nature of the regional direct and indirect im-
pacts of the green transition, focussing on vulnerability
factors of regional economies. The framework proposed
can be schematically represented in Figure 1.

Direct impacts

First, the green transition is bound to have more direct im-
pacts in those regions where ‘brown’ energy production
concentrates, for both European and international mar-
kets (JRC, 2018). Brown energy—and especially coal—was
for long the dominant source of energy. Despite a steep
decline in the use of coal, in 2018 coal accounted for 16%
of the EU’s gross inland energy consumption and 24%
of its power generation mix (JRC, 2018). In that year, six
European countries still relied on coal to meet at least 20%
of their energy demand (Eurostat, 2019). With the adoption
of the European Green Deal, the role of coal will diminish
rapidly in an attempt to reduce greenhouse gas emissions.
Far stricter emission requirements and restrictions on coal
eligibility for energy generation are intended to achieve a
more diversified energy mix. In parallel, the Renewable
Energy Directive has established binding targets: by 2030,
the EU should produce at least 32% of its energy from re-
newables, with a clause for a possible upwards revision
(European Commission, 2018).

The imperative of the phasing out of coal contrasts
with the current dependence of certain European regions
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on coal production. One hundred and three European
(NUTS2) regions host, at least, one coal-fired power plant,
while coal mines still operate in 41 regions (JRC, 2018).
The coal sector directly employs around 240,000 work-
ers, with an additional 215,000 jobs depending on the
coal value chain (JRC, 2018). Most of the coal and other
green transition direct job losses are expected to occur in
already lagging-behind regions, such as Upper Silesia in
Poland, South-West Oltenia in Romania and Severozapad
(Northwest) in the Czech Republic (JRC, 2018). In Upper
Silesia alone, this may imply a loss of up to 41,000 jobs
(RC, 2018).

Additionally, the phasing out of coal and other highly
polluting energy sources may contribute to exacerbate
socio-economic bottlenecks in coal-producing or -depend-
ent regions. Regional economies with coal power plants
and coal mines tend to be below their national peers in
terms of GDP per capita (JRC, 2018). Some coal-dependent
regions also display high unemployment rates, such as
West Macedonia in Greece. Here, an additional 3.5% em-
ployment loss linked to the transition away from brown
energy will put pressure on a region where unemploy-
ment rates have hovered above 30% for the last decade
and where the GDP per capita level is only 75% that of the
Greek average (Eurostat, 2022).

Many lagging regions are thus not only more vulner-
able to the negative externalities of climate change but
also more exposed to the negative effects of the European
Green Deal (Pilati and Hunter, 2020; OECD, 2019). The
negative externalities will be particularly harsh in lagging
regions still dependent on coal.

On top of the phasing out of coal, carbon taxes—
another key pillar of the green transition—will also
have differential impacts across regions. Past research
has underlined that the costs of carbon taxes are not
equally distributed across individuals and places
(Kanzig, 2021; Romer and Romer, 2010). Carbon taxation
barely affects the expenditure of high-income house-
holds. Their falls in purchasing power are only mar-
ginal. For low-income households, the story is different,
as they suffer a much larger fall in shares of disposable
income. The twin challenges of higher energy bills and
reduction in income linked to working in sectors more
exposed to carbon pricing will squeeze incomes at the
bottom of the pyramid. Many vulnerable high-carbon-
intensity regions will see a reduction in production and
loss of competitive advantage (Kénzig, 2021). Regions
with carbon-intensive economies will endure the bulk
of the additional costs and price increases stemming
from the introduction of carbon taxes. Carbon taxes are
a powerful tool to raise the opportunity cost of creating
pollution and developing carbon-intensive industries,
meaning that high-carbon-intensity regions will witness
steep price surges in goods and services (del Guayo and
Cuesta, 2022).

Indirect impacts

Even more impactful than the direct effects of the imple-
mentation of green transition for economic dynamism
across EU regions are a range of indirect effects. The in-
direct impacts of the European Green Deal will stem from
increased factor mobility and the reallocation of economic
and social assets, which may follow the likely concentra-
tion of green technologies, employment and innovation in
regions and cities with more suitable endowments for the
absorption of capital and labour directed towards sustain-
able economic activities (Atkinson et al., 2019).

Research has pointed to the relevance of skilled migra-
tion in the context of the emergence of skill-biased techno-
logical changes, such as the digital and green transition
(Diamond, 2016; Giannone, 2017). Regional specialisation
in green technologies and sustainable economic activities
requires a qualified enough workforce, specialisation in
related economic fields, and adequate infrastructure and
facilities (Moreno and Ocampo-Corrales, 2022). The a pri-
ori more limited ability of many left- and lagging-behind
regions to tap into the opportunities offered by the devel-
opment and production of green technologies, such as
renewables, can result in loss of employment and a mis-
match between the labour force skills level and demand
within the local economy, generating dissatisfaction and,
possibly, brain drain (Fratesi and Rodriguez-Pose, 2016).
Brain drain may, as in the past, contribute to downward
economic spirals, depressing human capital investment
and triggering negative demonstration effects. Such a pro-
cess, may, in turn, push the best and brightest to either
leave to acquire—or immediately after acquiring—a higher
education degree or to abandon high-level education al-
together (Brzozowski, 2007). Already vulnerable regions
may thus find themselves deprived of their prime human
capital. The adoption of climate mitigation policies and
cutting-edge green technologies may, as a consequence,
generate social problems in lagging- and left-behind re-
gions.

The concentration of opportunities and know-how in
more prosperous areas associated with the green transi-
tion can accelerate the pace of skilled migration from left-
behind and vulnerable regions, especially at the higher
echelons of the skill ladder. As the most skilled flock to-
wards leading metropolitan areas, left-behind areas will
be increasingly left with stocks of lower-skilled workers
and lower-productivity firms (Farole et al., 2018). The re-
sult will not just be an increase in regional divergence
but also growing discontent in what already are highly in-
ternally polarised societies. Green-transition-related brain
drain can thus be at the root of self-reinforcing effects,
deepening pre-existing territorial divides. A declining
population—especially if skilled—frequently results in a
mismatch between the supply and demand of services,
which become underutilised, poorly maintained and, at
times, inviable. The loss of skills and talent, furthermore,
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can negatively affect local and regional innovation sys-
tems—which in low-performing regions are already laced
with deficiencies. The decline in local skilled workers
will reduce the productivity of small- and medium-sized
enterprises (Tietjen and Jgrgensen, 2016). Such a loss of
talent can be particularly acute in rural and vulnerable
regions, which depend more on small- and medium-size
firms (SMEs)—SMEs employment represents around 38%
of the total in these regions versus 27% in urban areas
(ESPON, 2020). Many of these SMEs will also suffer from
skills shortages.

Finally, the green transition may redirect capital invest-
ments towards regions and cities where pre-conditions in
terms of infrastructure, skills and governance are more fa-
vourable. Metropolitan areas are already the main invest-
ment targets for climate mitigation policies (CPI, 2021).
These investments include both interventions on the built
environment and innovation policies aimed at acceler-
ating specialisation in sustainable economic activities
(European Commission and UN Habitat, 2016). Currently,
cities are responsible for around 70% of all green ac-
tion plans. Their higher innovation potential, including a
higher and better-trained stock of human capital and bet-
ter infrastructure and institutions (Barbieri et al., 2023),
put them on the starting blocks to respond and adapt to
climate change intervention. National governments also
have incentives to focus on cities when implementing
climate mitigation policies (Hammer et al., 2011). Cities
are responsible for two thirds of global energy consump-
tion and generate around 70% of greenhouse emissions
(OECD, 2019). Heating and air conditioning systems con-
tribute around 7% of global emissions (Henderson et al.,
2020). Cities and urban areas account for most emissions,
but they are also the places where most investment re-
lated to the green transition takes place. Across the EU,
metropolitan areas account for 55% of expenditure and
64% of public investment in climate and environmental
actions (OECD, 2019). The concentration of green invest-
mentin urban areas is explained by its higher returns. The
high urbanisation rate of Europe, with almost 75% of the
total population living in urban areas, implies that urban-
focussed policy actions aimed at fostering sustainable
growth can potentially achieve far higher returns than if
resources are targeted to more sparsely populated rural
areas, towns and small cities (World Bank, 2022c).

Capital mobility and the targeting of green capital to-
wards European urban areas can also be explained by
favourable ex-ante conditions, such as the presence of
strong innovation-led economies capable of generating
widespread local knowledge spillovers (McCann and Soete,
2020). Cities and metropolitan areas with dynamic know-
ledge economies and social and economic infrastructure
are ideally placed to adapt to the Green Deal. Large cities
also tend to host the best universities. This facilitates the
connection to global knowledge and scientific networks
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(McCann and Soete, 2020). They also possess significant
lobbying potential to negotiate with green technology pro-
viders on an equal footing, and they have media and brand
profiles, which place them under the scrutiny of the wider
public (European Commission and UN Habitat, 2016). This
is particularly so in capital cities. Moreover, the higher
concentration of talent creates fertile grounds for the de-
velopment and diffusion of green technologies in cities
(McCann and Soete, 2020).

The rationale behind concentrating capital investments
in green technologies and climate mitigation in the more
dynamic regions is driven by the idea that agglomeration
economies and the link between city size and productivity,
innovativeness and entrepreneurship (Glaeser and Kerr,
2009; Roca and Puga, 2017) will lead to greater returns to
investment. But, while this may indeed be the case, the op-
posite side of the coin is unlikely to materialise: geograph-
ical trickle-down diffusion from core cities to other regions
rarely happens, at least with the expected magnitude
(lammarino et al.,, 2019). As has been seen in other transi-
tions, such as the digital transition, European left-behind
regions have more often than not struggled to benefit from
the market forces, which should have led to a reallocation
of economic activity to lagging- and left-behind regions.
Hence, market forces, rather than alleviate within-country
territorial differences, may contribute to enhancing them
(lammarino et al., 2019). Based on this evidence, the high
density of green capital investment in cities and urban re-
gions will not reduce the economic and social gap. It will
aggravate the underlying spatial differences in innovation,
competitiveness and economic dynamism.

Moreover, regions highly dependent on specific sectors
may suffer more from the negative impacts of the green
transition. The consensus is that the green transition
will mainly reshape five broad sectors: energy, agri-food,
manufacturing, housing and transportation (European
Commission, 2018; Henderson et al., 2020). These sectors
are also the largest contributors to greenhouse gas emis-
sions: energy industries account for 28% of total emis-
sions in the EU; mobility for almost 25% and agriculture
for 10% (Eurostat, 2018). In addition to sector-wide trans-
formations, within-sector shocks may occur based on the
presence—or absence—of ‘green skills’, such as engineer-
ing skills for the conceptualisation and implementation of
technology, and managerial skills for executing and moni-
toring environmental practices (Vona et al., 2018).

Overall, the green transition and the European Green
Deal are set to reshape the geography of jobs and wealth
across EU regions through dynamics involving labour and
capital mobility and reallocation. There will be regional
winners and losers. The winners will experience signifi-
cant increases in capital investments in the green econ-
omy.” These areas will benefit from the inflow of skilled
workers and talent from other regions. The losers may suf-
fer from outflows of capital and talent to regions where
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Table 1. Opportunities and threats for winning and losing regions following the implementation of the European Green

Deal.
Capital mobility Labour mobility
Opportunities Threats Opportunities Threats
Winning Increased Misallocation of funds and Attraction of human Potential
(prosperous local public rent-seeking behaviour capital and talent displacement of
regions) budgets for the from private firms Migrants as net fiscal certain groups of
implementation  Risk of capture by vested contributors local workers
of climate interests Heightened pressure
change on social services
mitigation
measures
Increase in R&D
investment
Losing Potential of Reduction of private and Alleviation of Demographic
(development- knowledge public capital investments, unemployment pressures decline and
trapped and spillovers due to budget constraints Potential of attracting increase in age-
vulnerable from urban Exacerbation of local, returning migrants and dependency ratio
regions) to vulnerable long-standing structural enabling technological Reduction of

regions bottlenecks

institutional
capacity

and knowledge transfers

Source: Authors’ elaboration based on Brzozowski (2007); Farole et al. (2018); JRC (2018); Vona et al. (2018); Atkinson et al. (2019); lammarino et al.
(2019); Henderson et al. (2020); del Guayo and Cuesta (2022); McCann and Soete (2020) and Moreno and Ocampo-Corrales (2022).

conditions for the creation of jobs linked to the green
economy are more favourable. Table 1 summarises the key
opportunities and threats for these two groups of regions.

From the outset, urban and metropolitan regions may
possess the right pre-conditions and specialisation—in
terms of infrastructure, consumption and production ac-
tivities—considered crucial to make the most of new green
industries (Capasso et al., 2019; Grillitsch and Hansen,
2019; Jakobsen et al., 2022). Hence, they have the highest
odds to be the winners. This is not to say that peripheral
and rural regions are destined to miss out from the imple-
mentation of the European Green Deal. There is a press-
ing need to identify potential development paths that
can allow even the weaker clubs of regional economies to
benefit from the reconfigurations prompted by the green
transition. For instance, remote regions have been able in
the past to create dynamic regional innovation systems,
especially when it comes to incremental and experimen-
tal innovations and through extra-regional linkages (Eder,
2019; Rodriguez-Pose, 1999). In addition, research has
highlighted how rural areas may have an advantage when
it comes to renewable energy production potential due to
their availability of land (Benedek et al., 2018). Whilst this
has often been confronted with local resistance, for in-
stance, when it comes to solar and wind farms, there have
also been successful cases of community-owned renew-
able energy installations (Benedek et al., 2018; Clausen
and Rudolph, 2020; Miihlenhoff, 2010). For peripheral re-
glons, the implementation of policies that provide direc-

tionality towards the green transition by, among others,
adjusting procurement and innovation initiatives, has
also proven effective to drive green industry development
(Finne et al.,, 2021; Grillitsch and Hansen, 2019). ‘The rise
of “green” discontent and its policy implications’ section
delves into potential future scenarios and implications for
vulnerable and lagging-behind regions.

Capturing regional vulnerability: the
Regional Green Transition Vulnerability
Index

Methodology and data

But how can the direct and indirect, positive and nega-
tive impacts of the green transition be measured? In this
section, we provide a necessarily imperfect (given data
constraints) empirical measure of regional vulnerability to
the changes prompted by the transition to low-carbon so-
cieties and economies. We understand vulnerability in the
way proposed by Adger (2006, 268): ‘the state of suscepti-
bility to harm from exposure to stresses associated with
environmental and social change and from the absence of
capacity to adapt’. In particular, we focus on the stresses
generated by the policies currently being implemented
(and that will have to be implemented) to achieve the
green transition. We construct an aggregate measure of
vulnerability—the Regional Green Transition Vulnerability
Index—aiming to capture the multi-dimensionality of
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the European green transition and its effects on territor-
ies. The use of a composite index addresses the need to
encompass the wide range of effects in play for both the
more direct impacts and indirect effects of the transition.
The resulting index focuses on the short- and medium-
term effects.®* Composite indices are often credited for
reducing the dimensionality of datasets, aiding interpret-
ability while simultaneously limiting information loss
(Jolliffe and Cadima, 2016). The proposed Green Transition
Vulnerability Index is rooted in the analytical framework
presented above and its pillars recall the model presented
in Figure 1. From a theoretical standpoint, the specification
of the index builds on previous research classifying sectors
and tasks according to their vulnerability to environmen-
tal regulation (see, for example, Vona et al., 2018). Whereas
the resulting index incorporates an heterogenous set of
variables, we argue that such a broad-brush approach is
needed to assess both direct and indirect impacts, hence
capturing the multi-dimensionality of the transition. This
also sets our index apart from other existing empirical at-
tempts to assess regional vulnerability to the green transi-
tion (see, for instance, OECD, 2023).

The Green Transition Vulnerability Index encompasses
region-specific attributes linked to six broad pillars: (i)
fossil fuel dependency and emissions; (ii) tourism; (iii) en-
ergy; (iv) transportation; (v) agriculture and land use and
(vi) industry. Whereas the first and sixth pillars mostly
cover the direct impacts of the green transition, the re-
maining pillars broadly involve those sectors identified
to be at greater risk of undergoing major revolutions (see,
for example, European Commission, 2018; Henderson et
al., 2020). Each pillar consists of several indicators, illus-
trated in Table 2. Each indicator is expected to be correl-
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ated with a region’s vulnerability to the green transition.
Considering the specification of the index, we recognise
that the focus on structural regional weaknesses may pro-
vide a better estimate of the potential negative impacts of
the green transition than of its possible growth-inducing
effects. Appendix 1 shows descriptive statistics for all
variables included in the index, together with additional
details on the methodological steps adopted to construct
the index. The Regional Green Transition Vulnerability
Index is calculated for each region by means of Principal
Component Analysis, producing a single indicator of vul-
nerability, while simultaneously preserving much of the
original variation of its single components. More details
on the calculation of the index through PCA can be found
in Appendix 2.

The choice of each indicator is based on the preced-
ing theoretical discussion and data availability. First, we
consider the direct effects. Highly emitting territories are
more vulnerable to undergoing significant disruption in
their economies due to the phasing out of brown energy
and the introduction of carbon taxes and similar legisla-
tion (del Guayo and Cuesta, 2022; JRC, 2018; Kanzig, 2021).
For this reason, the Green Transition Vulnerability index
incorporates variables such as CO, emissions from fossil
fuels per head and whether a region is reliant on brown
energy production. Also highly polluting, heavy indus-
try—such as mining and quarrying—is, under the con-
ditions of the European Green Deal, more likely to being
scaled down, given its high contributions to CO, emissions
(European Commission, 2018).

On the more indirect front, agriculture is one of the
most vulnerable economic sectors to the negative impacts
of the green transition, given its carbon emissions and the

Table 2. Variables included in the Green Transition Vulnerability index.

Type of Pillar Variable (year) Source
impact
Direct Fossil fuels CO, emissions from fossil fuels per head (2018) Crippa et al. (2019)
dependency Change in CO, emissions per head from fossil fuels between JRC-EDGAR
1990 and 2018 gridded CO, data
Coal transition region with at least 100 jobs in the coal industry JRC (2018)
(1 if the region is identified as transition region, 0 if not) (2022)
Industry Total value of wages and salaries in mining and quarrying, as a Eurostat (2022)
share of GDP (2019)
Indirect Agriculture Gross value added (GVA) in agriculture, relative to GDP (2019) Eurostat (2022)
and land use Employment in agriculture as a share of the employed Eurostat (2022)
population (2019)
Bovine cattle by land area (2020) Eurostat (2022)
Tourism Tourist arrivals relative to GDP (2019) Eurostat (2022)
Touristic establishments, as a share of GDP (2019) Eurostat (2022)
Energy Cooling degree days (2020) Eurostat (2022)
Transportation Road freight transport (loading) (2020) Eurostat (2022)
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Figure 2. Regional Green Transition Vulnerability Index (NUTS 2 level).

fact that the sector is highly path dependent (Knickel et al,
2009). Moreover, changes in consumer preferences—for
example, shifting away from meat consumption—and the
increasing drive towards the local sourcing of food, may
pose challenges in territories with a high density of com-
mercial farms (Verbeke et al., 2010). More sustainable land
uses, or the need to use land to accommodate renewable
energy production, may also enter into conflict with other
specialisations, such as tourism. There is also bound to
be incompatibility between climate policies, such as the
construction of wind turbines, and tourism, which is fre-
quently proposed as a solution in lagging-behind regions
in European Smart Specialisation strategies (for example,
Di Cataldo et al., 2022; Komninos et al., 2014). Research
has confirmed that wind turbines are often negatively re-
lated to tourism demand (Broekel and Alfken, 2015). Heavy
industry and the transportation of goods are also set to
experience a considerable overhaul. Regions more de-
pendent on road transport to move their goods and prod-
ucts may face steep increases in costs, as regulation on
decarbonisation progresses, vis a vis regions relying more
on rail transportation (European Commission, 2018). With

this in mind, measures such as the total value of wages
and salaries from mining and the volume of road freight
transport are included in the index. Finally, we introduce
a measure of energy demand consumption through a
variable on cooling degree days. This is a weather-based
technical index designed to describe the energy require-
ments of buildings in terms of cooling across a given year
(Eurostat, 2022). While cooling accounts for a relatively
small share of household electricity end-use—averaging
3% across the EU—, it has experienced rapid growth in re-
cent decades. With the warming climate, cooling is set to
become increasingly important (Andreou et al., 2020).

Mapping Regional Green Transition
Vulnerability in Europe

The resulting index maps the contrast among European re-
glons in terms of their vulnerability to the green transition.
Figure 2 shows the quartile distribution of green transition
vulnerability across NUTS2 regions in the EU. Several rele-
vant features emerge from the map. First, metropolitan
areas and capital cities tend to be, in general, less vulner-
able and more adaptable to the changes prompted by the
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green transition. Dublin, Bratislava, Copenhagen, Madrid,
fle de France, Berlin, Bucharest, Prague, among others, ap-
pear as substantially less vulnerable than neighbouring
areas—and of their respective countries as a whole—to
the green transition. Although cities generally have higher
emissions levels relative to peri-urban and rural regions,
they have also been more capable to reduce emissions
from fossil fuels. Their structural characteristics also put
large urban agglomerations in a position to withstand
better the medium- and long-term direct and indirect im-
pacts of the green transition. The lower vulnerability of
cities raises questions around the rationale behind the
concentration of capital investments aimed at improved
adaptation to the green transition in cities. As discussed in
the previous section, metropolitan areas already account
for around 64% of public investment in climate actions
across OECD countries (OECD, 2019).4

Second, many lagging-behind regions in Central
and Eastern Europe, Southern Italy, and the Iberian
Peninsula—including most of those in the highest cohe-
sion investment category of the EU—emerge as far more
vulnerable to the green transition. These are regions with
a considerable dependency on sectors to be disrupted by
the implementation of climate change mitigation policies,
such as tourism or heavy industry, including mining and
the production of brown energy. Seventy-two percent of
the coal transition regions—regions with at least 100 jobs
in the coal industry—display above-average scores in the
index; nearly 60% of them are in the upper quartile. These
include Bulgaria’s Yugoiztochen, Greece’s Peloponnesus,
Spain’s Castile-Leon, Sardinia in Italy and Wielkopolskie
and Dolnoslaskie in Poland. Yet only a handful of the coal
transition regions have structural factors that can soften
the blow of the introduction of green transition policies.
Most of these are in Germany, including Diisseldorf and
Cologne. Figure 3 illustrates the vulnerable regions iden-
tified by the European Commission for funding allocation
under the Just Transition Fund. This fund specifically tar-
gets regions with a heavy industry presence, taking into
account factors such as industrial greenhouse gas emis-
sion intensity, high-intensity carbon sectors and employ-
ment in sectors like coal and lignite mining, coal-fired
energy, oil, cement, steel and chemicals. It also considers
the potential risks of job losses in these sectors, both dir-
ect and indirect. While some regions in Romania, Poland,
Hungary, the Czech Republic and Spain are identified
as vulnerable by both the Just Transition Fund and the
Regional Green Transition Vulnerability Index, a broader
analysis reveals significant differences among regions in
France, Ireland, Germany and Croatia.

All in all, the mapping of the index and the resulting
dichotomy between metropolitan regions and lagging-
behind regions, often peripheral regions, provide a good
indication of where fiscal needs and investments for the
retraining and reskilling of human capital will be greater.
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These investments will make or break the capacity of re-
glons to transition towards green jobs and skills, while re-
shaping their productive and industrial systems.

To further investigate the relationship between lagging-
and left-behind regions of Europe and their vulnerabil-
ity to the green transition process, Figure 4 displays the
correlation between the Green Transition Vulnerability
index and regional GDP per capita, as a measure of rela-
tive economic backwardness, and Diemer et al’s (2022)
Development Trap index, as an indicator of economic stag-
nation.

There is a strong negative correlation between the
Green Transition Vulnerability index and regional GDP
per capita (Figure 3). Poorer regions in the EU have
higher scores in terms of their potential vulnerability to
the green transition. They are thus more exposed to the
negative impacts of the green transition. The negative
relationship confirms the scenario presented in Figure 2
where the darkest shades of blue are concentrated in the
Southern and Eastern peripheries of the EU; in regions
that, at least in the case of the European Southern periph-
ery, are already more vulnerable to climate change (van
Daalen et al,, 2022) and that, because of their relative low
income, have received the highest level of support from
the European Structural and Investment policy. The same
findings hold when we restrict the sample to EU15 coun-
tries (see Appendix 3).

While poorer regions are more vulnerable to the re-
gional impacts of the green transition, the same cannot be
said for most regions that have suffered significant recent
stagnation. The correlation between the Green Transition
Vulnerability index and the Development Trap index is far
weaker, although it becomes marginally more significant
across EU15 countries (see Appendix 3). Some regions dis-
play high scores on both indices, such as Puglia, Sardinia,
Thrace or Centro in Portugal. But overall, there is no ap-
parent correlation between the two indices. Notably, most
Central and Eastern European regions—including the
majority of regions in Poland, Romania and Bulgaria—
score high on the Green Transition Vulnerability index,
but relatively low on the Development Trap one. While
this can be due to a host of factors, a plausible hypoth-
esis is that those regions have so far been able to escape
long-term economic stagnation also thanks to their re-
liance on highly polluting sectors. These sectors are set
to undergo profound transformations, raising questions
about the capacity of those regions to maintain past eco-
nomic dynamism and avoid falling into a development
trap. Whereas more research is needed to shed light on
the interplay between vulnerability to the green transi-
tion and development-trapped status, this first piece of
evidence shows the importance of identifying vulnerable
regions, which may subsequently fall into economic de-
cline and stagnation due to a reconfiguration of the geog-
raphy of jobs and industry.

£20Z JaquianoN £z uo 1sanb Aq 980/21//6£0peSI/Sall0/£601 01 /10p/a[01e-80uBApE/SaIfo/W0oo dno"dIWapee//:sdiy Wol) PapEojuMO(]



10 | Rodriguez-Pose and Bartalucci

W Territory included in Just Transition Fund
B Territory proposed by European Commission T

Figure 3. Just Transition Fund territorial eligibility. Source: European Commission (2020b).

Figure 5 presents the average scores in the Green
Transition Vulnerability index by groups of regions de-
fined in terms of GDP per capita (in PPS) relative to the
EU mean. The graph shows that vulnerability to the
green transition significantly decreases with income. It
is greater at the lower end of the income distribution,
especially in regions with 75% or less of the EU income
mean and affects much less those regions at the top
of the income pyramid. Figure 6 illustrates the average
vulnerability to the green transition by risk of economic
stagnation, expressed as scores of the Development
Trap index. Regions with low (<0.44) and medium-low
(between 0.44 and 0.50) risk of economic stagnation and

decline also display lower levels of vulnerability to the
green transition. Regions with medium--high (between
0.50 and 0.58) risk of economic stagnation and decline
exhibit are much more vulnerable to the challenges
posed by the green transition. This group of regions,
comprising, for instance, Sardinia, the Centre region
of Portugal and Andalusia, is bound to suffer more the
double challenge of economic stagnation and vulner-
ability associated with the socio-economic transform-
ations prompted by the green transition. Finally, regions
with high risk (>0.58) of falling into the regional devel-
opment trap exhibit medium-high vulnerability to the
green transition.
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Figure 5. Average green transition vulnerability by levels of regional income.

Finally, although vulnerability to the impacts of the
green transition is concentrated in the lower echelons of
the regional income distribution, high scores on the Green
Transition Vulnerability index can appear at various levels
of GDP per capita. To showcase this, we use Eurostat’s clas-
sification of less-developed regions, that is, regions with a
GDP per capita <75% of the EU average; transition regions,
with a GDP per capita between 75% and 100% of the EU
average; and more developed regions, with a GDP per capita
higher than the EU average (Eurostat, 2021). Figure 7 illus-
trates the regional environmental vulnerability by income
distribution. Some high-income regions, such as Aragon,
and transition regions, such as Basilicata, Champagne-

Ardenne and Algarve, are bound to experience greater
vulnerability to the implementation of the European
Green Deal. This indicates that even dynamic semi-urban
regions face considerable challenges in the transition to
low-carbon societies. In contrast, metropolitan and capital
regions rarely score high on the index, reinforcing the
paradox outlined above: large agglomerations have been
the territories where investment on climate policies has
so far concentrated, while also remaining less vulnerable
to the negative impacts of the green transition. In this
context, the danger associated with leaving already left-
behind places, namely already lagging-behind regions and
rural areas, behind again, is substantial.

€202 Jequianop £z uo 1sanb Aq 980/21//6£0PESI/S810/SE0 L 0 | /I0p/ajoe-aouApe/salfd/wod dnooiwspese//:sdy Woll papeojumod



12 | Rodriguez-Pose and Bartalucci

AVERAGE GREEN TRANSITION VULNERABILITY

<0,441

Between 0,441 and 0,505 Between 0,505 and 0,58

>0,58

SCORES OF THE DEVELOPMENT TRAP INDEX

Figure 6. Average level of vulnerability to the green transition by levels of economic stagnation expressed as scores of the
Development Trap index .Notes: Quartiles of scores of the Development Trap Index (Diemer et al., 2022). A higher score on the
Development Trap Index indicates a greater risk of economic stagnation.

The rise of ‘green’ discontent and its
policy implications

The green transition will reshape the geography of
jobs and regional specialisation patterns. As our Green
Transition Vulnerability index indicates, there is a serious
risk that lagging-behind regions may be far more nega-
tively affected. In these areas, it never rains but it pours,
as the industrial and economic reconfiguration linked
to the European Green Deal will pile on existing relative
backwardness and territorial polarisation. Hence, the
problem is no longer just economic in nature, but also
social and political (Rodriguez-Pose, 2018). A green tran-
sition that piles on greater climate change vulnerability
and deepens already existing spatial divides may make
citizens in lagging-behind—and, to a lesser extent, in
development-trapped regions—reluctant to support the
very environmental policies necessary for reducing green-
house gas emissions and keep climate change at bay. The
anti-green transition revolt may happen directly, as in the
case of the French gilets jaunes, or through the increasing
casting of votes for climate-change-sceptic parties. Against
this backdrop, the emergence of green growth paths in the
most vulnerable regions remains a fundamental need to
ensure vulnerable regions can tap into the opportunities
of the green transition.

The EU has taken great care in providing an EU-wide
narrative to unite citizens in the need to combat climate
change and drive up the support from the widest possible
range of stakeholders. The potential asymmetric impacts

of the green transition—especially during the transi-
tion period—risks jeopardise this effort. A similar narra-
tive targeted at those areas more vulnerable to the green
transition needs to be developed. The existence of a ‘just
transition’ fund is a major step in that direction. However,
this fund mainly deals with the direct impact of the green
transition and overlooks the potentially far more import-
ant indirect ones. Hence, if the European Green Deal is not
to face frontal ‘anti-green’ discontent, a more proactive
stance to identify the territorial risks and vulnerabilities
of the implementation of the green deal needs to be put
into operation.

General discontent across European regions has been
on the rise. It has gripped the whole continent, but es-
pecially places that have struggled to benefit from the
socio-economic gains of the digital transition and have
suffered from negative externalities related to global-
isation and processes of outsourcing and offshoring
(Dijkstra et al., 2020). A growing ‘geography of discon-
tent’ has emerged (Dijkstra et al., 2020; McCann, 2019).
Many citizens—especially those living in more vulner-
able areas—feel increasingly disenfranchised and dis-
connected with high-level governance and policymaking.
Much of this discontent has been driven by policy ini-
tiatives aimed at leveraging efficiency and maximising
economic returns by concentrating investment in core
and prosperous regions (Dijkstra et al., 2020). As a result,
people in left- and lagging-behind regions tend to have
lower political trust than urban and peri-urban residents
(Mitsch et al., 2021).
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Figure 7. Regional Green Transition Vulnerability Index by income group.

The growing territorial polarisation resulting from the
interplay between inadequate endogenous endowments
and exogenous global trends, such as the digital transi-
tion and globalisation, has started to backfire. Opposition
to basic EU principles, such as free mobility of capital and
labour, migration within EU borders, or economic integra-
tion and globalisation has been on the rise across the EU
(Vasilopoulou and Talving, 2019). Many people in regions
in economic decline have resorted to the ballot box—and
in certain cases, revolts—to undermine the very factors
on which recent economic growth and prosperity have
been based (Horner et al., 2018; Rodriguez-Pose, 2018).
This so-called ‘revenge of the places that don’t matter’
(Rodriguez-Pose, 2018) is rooted in years of relative de-
cline, lack of opportunities, the relative deterioration of
public goods and service provision and perceived neg-
lect. As the green transition is, as we have seen, bound
to leave many left-behind places further behind, the
European Green Deal may end up as an additional ter-
ritorial grievance. The rise of populism and support to
anti-establishment right-wing parties—parties which
often champion anti-green policies—will thus slow down

the implementation of the European Green Deal, if not
derail it altogether.

There is already evidence that the adoption of meas-
ures to save the planet is generating a backlash—a sort
of ‘green’ discontent—in vulnerable regions (Arndt et al.,
2023; Broekel and Alfken, 2015). The revolt of the gilets
jaunes has, in part, been triggered by the drive by the
French state to combat climate change (Martin and Islar,
2021). At the end of 2018, the introduction of a tax on die-
sel fuel started a nation-wide grassroot protest which
saw first thousands of workers blocking roads and round-
abouts in small and mid-size towns. The protest later ex-
panded to encompass larger urban areas, with regular
weekly riots in some of the wealthiest neighbourhoods
in Paris. Motorists revolted against the 2018 increase in
the carbon component of the domestic consumption tax
on energy products and against an additional diesel tax
aimed at equating the price of diesel to that of gasoline
by 2022 (Mehleb et al., 2021). At times, protests resulted
in violent confrontation with police with several deaths
occurring (Chamorel, 2019). Whereas the French carbon
tax represented the trigger of the insurrection, it is far
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from being the sole determinant of the political cleavages
which took centre stage in France. Past research has high-
lighted the relationship between pre-existing underlying
socio-economic constraints and the demands of the yel-
low vests movement (Bourdin and Torre, 2022; Martin and
Islar, 2021). For instance, the planned decline of public
services in falling-behind regions, such as the reduction
in the number of schools, hospitals and post offices, and
the abandonment of regional railway lines in favour of
high-speed rail connecting metropolitan regions have
been regarded as a catalyst for the conflictual social cli-
mate that has engulfed many French vulnerable regions
(Bourdin and Torre, 2021).

Far from being an isolated case, the gilets jaunes move-
ment has been followed by other episodes of social un-
rest throughout Europe. At the end of 2019, farmers in the
Netherlands took to the streets to protest against new en-
vironmental policies aimed at the reduction of nitrogen
emissions (Van der Ploeg, 2020). According to the Dutch
government’s plans, more than 11,000 farms will have to
close, while almost 18,000 farms will have to significantly
reduce their livestock in order to reach the policy targets
(Holligan, 2022). The Farmer-Citizen Movement, whose
aim is to reverse the nitrogen policy, is catalysing discon-
tent among farmers, surging in the polls (Holligan, 2022).
Recent protests highlight the risk that the bill for the ne-
cessary ecological transition will be footed by the poor,
which in the case of the agricultural sector are often fam-
ily owned, small-scale farms that face a whole new set of
environmental restrictions (Leitheiser et al., 2022; Van der
Ploeg, 2020).

Opposition can also emerge from those who had pre-
viously supported climate action and mitigation policies.
Extensive evidence on the ‘Not In My Backyard’ (NIMBY)
movement unveils the degree of antagonism that emerges
when green transition policies are implemented and costs
are concentrated in specific areas (Mehleb et al., 2021,
O’Grady, 2020). In the German Land of Baden-Wiirttemberg,
the blueprint of policies to locate wind turbines and solar
farms radically changed the electoral preferences among
residents who had previously voted for the Green Party
(Mitsch and McNeil, 2022). This highlights the dilemma of
having people supporting climate mitigation policies as a
global collective action issue, while often resorting to ‘not
in my backyard’ stances towards the implementation of
those same climate policies (O’'Grady, 2020).

Beyond the German case, the installation of wind and
solar farms regularly withstand significant local resist-
ance. Similar conflicts have emerged across Polish and
Danish regions for the deployment of wind farms, with
local communities opposing the construction of renew-
able energy installations from which they perceive little
or no benefit (Clausen and Rudolph, 2020; Nowak et al,,
2023). In the region of Coastal Norway, opposition to new
installations of wind farms and transmission lines led to

significant delays with a first local referendum held in
2002 regarding the construction of the Frgya wind farm, a
concession granted in 2012 and construction terminated
in 2019 (Sovacool et al., 2022). Research has also identi-
fied the emergence of a functional dichotomy between the
preservation of land with strong agricultural potential and
the massive expansion of renewable energy production
across rural areas (Poggi et al., 2018). Moreover, the issue
of natural landscape alteration has affected the social ac-
ceptance of both offshore and onshore wind farms, and
only recently there have been attempts to develop quan-
titative indicators of the visual impact of new wind farms
that can be inserted in cost-benefit analyses (Gonzalez-
Rodriguez et al., 2022).

The geography of discontent across EU regions is also
already visible and manifest in variations in citizens’ at-
titudes towards the attainment of the SDGs via EU policy
initiatives. Past research has found a strong correlation
between levels of overall economic development and sup-
port for environmental policies, signalling that places
which will be most negatively affected by the outflow of
capital and skilled labour may quickly turn their back on
sustainable development targets (Pirvu et al., 2019). This
may accentuate recent trends in greenhouse gas emis-
sions across EU regions: whereas some generally less vul-
nerable regions have significantly reduced their carbon
footprint, many of the more vulnerable ones—as identified
in the Green Transition Vulnerability index—have experi-
enced steep increases in their per capita fossil fuels emis-
sions (JRC, 2018).

The emergence of the yellow vest movement, the farm-
ers’ revolt across Europe in 2019, the increasing casting of
votes for climate-sceptic parties and local resistance to re-
newable energy installations point to the many dangers
faced by the green transition in an already territorially
polarised economic and political context. Not all is doom,
however. More proactive policy initiatives can, at least in
theory, mitigate the negative impacts of the green tran-
sition in vulnerable regions, while potentially addressing
movements of local resistance. Research has shown how
path development towards green industries can happen
in vulnerable regions without green specialisation through
both path emergence—that is, by importing existing tech-
nologies to the local context—and path upgrading—that
is the attraction of higher value-added activities to the re-
glon vis-a-vis low skill manufacturing in green industries
(Grillitsch and Hansen, 2019). The case of Schleswig-
Holstein, a development-trapped region, is representa-
tive as of how an underperforming region can become a
leader in renewable energy production by embedding re-
newable energy policies in smart specialisation strategies.
Schleswig-Holstein, with a total of 18,400 people employed
directly or indirectly in the renewable energy industry, is
now the leading German Land in the output of renewable
energy strategy documents and statistics, as well as in
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terms of local political engagement in renewable energy
sectors (Steen et al., 2019; Ulreich and Kirrmann 2017).
In a broader sense, the implementation of transition ap-
proaches, as outlined in the 2020 EU Industrial Strategy for
the single market, aims to transform polluting industrial
ecosystems. This transformation can lay the groundwork
for the development of new pathways in rural and lagging
regions (European Commission, 2022a).

Such opportunities for green specialisation in vulner-
able regions, however, come with a few caveats. First,
as seen in the case of wind turbines in Germany and
Poland, there is the issue of social acceptance by local
communities. In this sense, community-owned renewable
energy installations have proven to be generally more ac-
cepted by local populations, as shown in the case of the
current policy regime in Scotland and Murau in Austria
and may provide a suitable and more palatable alterna-
tive than third-party deployments of renewable energy
(Clausen and Rudolph, 2020; Grillitsch and Hansen, 2019).
Second, vulnerable regions need policies that provide dir-
ectionality, thatis, the goal of green industry development,
in order to set a shared vision and strategy to tap into
the opportunities of the green transition. Whereas this
is generally a well-understood idea among researchers
and policymakers alike, policy mixes that provide direc-
tionality are complex, and they include facilitating policy
experimentation, nurturing new green markets, stimu-
lating resource reconfiguration and coordinating various
stakeholders (Jakobsen et al., 2022). The extent to which
vulnerable regions with limited institutional capacity can
develop such policies is debatable. Transformative policy
mixes that provide directionality towards green special-
isation are especially hard to support in regions that spe-
cialise in traditionally non-green industries due to existing
policy regimes that make local actors more risk-averse to-
wards a radical transition (Howlett, 2014).

The risk of increasing discontent in places already lag-
ging behind cannot be taken lightly, and new policy initia-
tives aim to prevent further regional polarisation linked
to the implementation of climate policies. ‘Just transition’
intervention will go a long way in addressing the needs of
the residents of regions where coal-fired power plants or
coalmines are being closed (del Guayo and Cuesta, 2022).
Research stemming from the Ruhr (Germany) and Victoria
(Australia) highlights the potential of just transition pol-
icies to alleviate the negative impacts of climate policies
(Galgdczi, 2019; Harrahill and Douglas, 2019). That said,
the idea of a just transition has remained mostly con-
fined to coal-dependent and mining regions, both at the
EU and national levels. The EU Platform on Coal Regions in
Transition, for example, supports a limited group of 42 EU
regions in 12 member-states, where the transition to low-
carbon economies is likely to translate in job losses in the
coal industry (European Commission, 2020a). Similarly,
Spain’s Strategy of Just Transition requires agreements be-
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tween governments, unions and businesses in all regions
affected by climate policies, such as the closing of mining
pits (IndustriALL, 2018). Yet, the green transition has many
other potential and often indirect negative externalities
that can affect already vulnerable regions, including the
construction of renewable facilities in rural areas, envir-
onmental impacts, energy poverty and so on. Winners and
losers go well beyond coal regions and workers (del Guayo
and Cuesta, 2022).

Against this backdrop, the idea of a just transition
merely focussed on the repercussions related to the more
direct regional impacts of climate policies is unlikely to
quell ‘green discontent’ in left-behind places. Extreme
right-wing parties have spotted an opportunity and are al-
ready capitalising on this discontent by openly promoting
anti-green transition policies. Marie Le Pen, of the extreme
right-wing Rassemblement National, run for president on a
platform proposing a moratorium on wind energy and the
establishment of new wind turbines. Giorgia Meloni, of the
right-wing Fratelli d’Italia, emerged victorious in the Italian
September 2022 legislative elections by promising to diver-
sify energy sources, building regasification plants, promot-
ing fracking and investing in nuclear energy.

There is, therefore, a need to adopt a more holis-
tic approach to the differential regional impacts of the
green transition and to design and implement more pro-
active and well-resourced—both in financial and human
terms—policies to tackle the drivers of green transition-
related vulnerabilities. The case of the EU Just Transition
Fund is emblematic. Whereas the Fund’s mission is ambi-
tious, aiming to support regions in a number of activities,
including investments in SMEs to diversify and restruc-
ture, investments in green energy and energy efficiency,
and in the circular economy, its budget of 17.5 billion
euros is, however, well below both the Commission’s and
Parliament’s proposal and has been deemed inadequate
to cover its scope of action (del Guayo and Cuesta, 2022).
Other holistic and high-reaching interventions will be
needed to tackle the territorially differentiated negative
ramifications of the green transition.

Conclusions

Achieving the green transition in the EU has become an
urgent matter. Much research has gone into assessing the
differentiated impacts that climate change and extreme
meteorological episodes can have across territories (for
example, van Daalen et al.,, 2022). Similarly, no resources
have been spared into how to reach a zero emissions so-
ciety, the end goal of the green transition. But much less
attention has been put into the potential bumps on the
road to reach this goal. Our study has aimed to cover
the gap in existing knowledge, by delving into the re-
gionally diverse impact of the green transition in the EU,
focussing on the potential regional impacts of the policies
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implemented to address climate change. We provide an
analytical framework to identify and assess the regional
impacts of the green transition, placing emphasis on both
its direct—associated with carbon emissions from fos-
sil fuels and reliance on brown energy—and indirect im-
pacts—the resulting shocks and transformations linked to
productive, regulatory and behavioural shifts.

We have shown that the green transition road can,
indeed, be bumpy. The territorial impact of the green
transition is bound to be uneven from a geographical per-
spective. Some regions are more exposed than others to
the major shifts prompted by the European Green Deal. In
many of these more vulnerable regions, the green transi-
tion vulnerability falls on top of other, pre-existing, cleav-
ages that are at the root of social and political discontent.
Many economically left-behind regions could be further
left behind by both the effects of climate change and the
measures to combat it. Regions with a high level of carbon
emissions from fossil fuels and high reliance on transi-
tioning sectors, such as road transportation, heavy indus-
try, tourism and agriculture, are far more vulnerable to the
green transition. Many of these are already lagging behind
regions in the Southern and Eastern peripheries of Europe.
Moreover, vulnerability to the negative externalities of the
green transition is correlated to GDP levels, with poorer re-
gions being more exposed. All in all, metropolitan regions
and capital cities are better equipped to face the changes
in regulatory and behavioural patterns elicited by the
transition to low-carbon economies, while lagging-behind
regions—to a greater extent than falling-behind ones—are
far more exposed.

The interplay between the weaknesses of lagging-
behind regions and the game-changing implications
brought about by the green transition may lead to a ser-
ies of mutually and self-reinforcing negative effects, which
can result in an increase of regional polarisation across EU
regions. The risk that the implementation of the European
Green Deal will reinforce the path dependency of vul-
nerable regions calls for across-the-board policy actions.
These actions need to be designed to limit the negative
externalities that may follow the transition to lower-
carbon economies and societies. They also require more
participatory, transparent and equitable approaches to the
introduction of policies with asymmetric impacts across a
country’s regions (Doukas et al., 2020). More consultation
with local communities on matters related to energy tran-
sition policy will not only help win public support for the
green transition but will also make sure than the tran-
sition takes into account the economic and social needs
of more vulnerable regions, mitigating negative external-
ities and galvanising local potential (Carattini et al., 2019;
Mehleb et al., 2021).

Finally, a new form of discontent—a ‘green discon-
tent'—may imperil attempts to further decarbonise
economies, especially in less prosperous, highly emitting

territories. Social discontent in territories that will bear
the brunt of the green transition may erupt in social pro-
tests, as seen with the ‘yellow vests’ revolt in France, and
erode public support for climate action. A real and/or
perceived large imbalance in the distribution of benefits
and costs associated with the process can shift attitudes
and potentially undermine the ambitious goals set by the
European Union and national governments in achieving
carbon neutrality. Moreover, it could also contribute to
the election of governments that oppose or, more likely,
hinder the green transition, a trend that is becoming in-
creasingly common in recent times. To avoid derailing
the green transition entirely, it is crucial to smooth out
the bumps on the road and address the obstacles along the
way. This requires implementing more ambitious policy
initiatives aimed at supporting and developing—and not
simply compensating—highly vulnerable regions in their
transition to green economies. Moreover, it is essential to
shift focus towards how the implementation of the green
transition can serve as a catalyst for greater prosperity
and economic dynamism in all regions, developing better
targeted and more realistic interventions and taking into
consideration the specificities of every place. By doing so,
we can avoid the potential pitfalls of the transitional pro-
cess and effectively tackle one of the greatest challenges
of our time.

Endnotes

1 We use the term ‘green technologies’ to refer to technolo-
gles designed to reduce pressure on natural resources
and improve adaptation to the changing environment.
They encompass a broad spectrum of domains, including
environmental management, energy production, water
management, capture and storage of greenhouse gases,
transportation, buildings, waste treatment and manage-
ment and production of goods (Moreno and Ocampo-
Corrales, 2022).

2 The green economy is defined as ‘one that results in im-
proved human well-being and social equity, while sig-
nificantly reducing environmental risks and ecological
scarcities. It is low carbon, resource efficient, and socially
inclusive’ (UNEP, 2011, 2).

3 Capturing the long-term effects requires a significantly
more intricate framework than the one proposed in this
paper. To account for long-term impacts and net welfare
outcomes for regions, it is crucial to consider the new
composition of economic output, taking into account
both the net effects on traditional sectors and the in-
vestments made in greener industries. Additionally, it is
essential to incorporate the social and environmental
impacts associated with potential risks such as climate
migration and extreme weather disasters.

4 To put it simply, the allocation of expenditure in climate
actions is proportionate to the population distribution.
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Metropolitan regions, which constitute approximately
66% of the total population in OECD countries, account
for the majority of the spending.
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Supplementary material is available at Cambridge Journal of
Regions, Economy and Society online.
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