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EXECUTIVE SUMMARY

In the pursuit of ambitious climate goals, Europe 
finds itself juggling seemingly conflicting 
goals: striking a balance between achieving its 
environmental objectives; ensuring the transition is 
fair; strengthening the single market; improving the 
competitiveness of European business; and doing 
this with limited resources in an environment marked 
by polycrisis. The Green Deal Industrial Plan (GDIP) 
unveiled at the start of 2023 was designed by the 
European Commission to complement the European 
Green Deal to reconcile these goals.

The current European labour market is not 
functioning well, with labour shortages existing 
next to structural unemployment. If the European 
Green Deal’s targets are to be achieved, it is essential 
that the labour market challenges are overcome. If 
designed well, this could have the added benefit of 
addressing many social issues related to inequality, 
regional cohesion and well-being more generally.

The core of the GDIP consists of the Net-Zero Industry 
Act and the Critical Raw Materials Act, which aim 
to encourage Europe’s green industrialisation and 
accelerate the transition to a clean energy system. 
To cushion the negative social and economic effects 
of the green transition in the hardest-hit regions, 
the European Commission has also separately 
implemented the Just Transition Mechanism. While 
these programmes address two sides of the same 
coin, little is understood about if and how the GDIP 
could support a Just Transition.

Therefore, this policy study focuses on the labour 
market effects of the GDIP, as well as the potential for 
labour market policies to strengthen its successful 
implementation. To ensure the recommendations 
are relevant to policymakers, it does so for four 
case studies combining six Just Transition regions, 
and it outlines the labour policy solutions that hold 
potential for building synergies between the GDIP 
and the Just Transition programmes. The cases 

have been selected based on geographic spread, 
socio-economic diversity and proximity to regions 
with a similar profile, and they include Hainaut (BE), 
Asturias and Castille y León (ES), Moravia-Silesia 
(CZ) and Silesia (PL), and Övre Norrland (SE).

The study applies a mixed-method approach, 
combining literature review, expert interviews and 
an innovative modelling approach using the SEER 
labour market model. This model is able to explore 
the policy impacts of the GDIP and selected labour 
market policies on key labour market indicators.

Based on this approach, the study finds that Europe 
does not lack workers; it has a structural mismatch 
between demand and supply. A lack of labour 
mobility is the key challenge to be overcome by 
policymakers for the labour market. This mobility 
not only involves re- and upskilling or moving 
location, but also refers to moving jobs within or 
between organisations or between sectors. While 
skills and labour shortages are considered to be 
the most serious problem by businesses of all sizes 
across the EU, especially for the manufacturing 
sector, this urgency is not reflected in the solutions 
offered by the proposed GDIP policies.

A detailed analysis of the Just Transition regions 
shows that some challenges are common, such as 
ageing, the cost-of-living crisis and a lack of public 
resources to deal with socio-economic challenges; 
other challenges are more context specific. No 
region regarded the green transition as a socio-
economic challenge in and of itself; rather, it was 
seen as something that could amplify or alleviate 
existing challenges. Interregional cooperation was 
seen as having the most potential to help overcome 
these, and European support was warmly welcomed.

From the specific challenges, four distinct 
archetypes were identified, each represented by 
a case study. Hainaut presents the first type of 
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region, which combines skills shortages in growing 
green industries with concentrated structural 
unemployment in specific communities. The next 
type is north-western Spain, where there is a lack of 
quality jobs, especially for the young. The third are 
Moravia-Silesia and Silesia, where youth and brain 
drain is the main challenge, despite strong economic 
growth and low unemployment rates. Relatively low 
perceived quality of life was identified as the main 
driver of this process. The last type is Övre Norrland, 
where public services and housing are lacking to 
accommodate the workers that are needed for the 
expansion of green industries. It should be noted 
that even within regions, there was a high local 
variance of challenges.

The policy analysis has found that complementing 
the GDIP with labour market policies is a no-regret 
option for all regions. Although the effects of the 
combined policies are, by themselves, likely to be 
insufficient to reduce unemployment and workforce 
shortages to desirable levels. Furthermore, it has 
shown that the GDIP will likely increase workforce 
shortages if no additional measures are taken. Of 
the two studied labour market policies – improving 
within-region labour mobility and supporting 
relocation to different regions – the former was 
more effective at reducing workforce shortages, 
while the latter outperformed with regard to 
reducing unemployment. This indicates a trade-off 
that policymakers should consider. 

Based on the findings of the research, this policy 
study concludes that the labour market effects of 
the green transition are likely to be highly localised 
and regionally small. This would however change 
if industries such as the chemical, steel and 
automotive sectors were impacted. Furthermore, 
it shows that green policies can modify but not 
resolve socio-economic issues; social policies are 
essential for a successful transition. And lastly, 
a systems approach to labour market policy that 
addresses all root causes of the labour mobility 
barriers in an integrated and holistic manner is 
needed to reconcile the Commission’s social, 
climate and economic goals.

“A Just Transition to a thriving and green 
Europe is possible, even for the hardest-hit 
regions.”

A Just Transition to a thriving and green Europe 
is possible, even for the hardest-hit regions. 
Significant progress has been made over the past 
years, but to achieve the desired targets, a bolder 
and more integrated approach is needed for a 
socially just and well-functioning European labour 
market.
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1. INTRODUCTION

In the pursuit of ambitious climate goals, Europe finds 
itself walking a tightrope: striking a balance between 
achieving its environmental objectives and retaining 
the backing of the public in an environment marked 
by polycrisis.1 Despite strong public support for 
the European Green Deal (EGD),2 climate measures 
are under political pressure when it comes to the 
distributive consequences of their implementation. 
Some are blaming them for increasing the cost-of-
living crisis,3 while others have argued the multiple 
interrelated crises Europe faces can only be solved 
by transforming energy systems and ambitious 
climate action.4 

In response to fragile supply chains, threats to 
national security, and the energy and cost-of-living 
crises, countries around the world are engaging 
in so-called “homeland economics”, supporting 
their national champions and raising barriers to 
international competitors.5 This, combined with 
challenges such as rising interest rates and energy 
prices, shortages of skilled labour, digitalisation and 
increasing regulatory pressures, has led European 
businesses to raise the alarm.6

“Public surveys suggest the fairness of the 
transition will be key to its success.”

In response to these concerns, the EU Commission 
unveiled the Green Deal Industrial Plan (GDIP).7 
This is composed of various policies that aim to 
encourage Europe’s green industrialisation and 
accelerate the green transition.8 At the same time, 
public surveys suggest the fairness of the transition 
will be key to its success,9 further highlighting the 
importance of making full use of the Just Transition 
Mechanism (JTM) and related programmes.10 While 
these programmes address two sides of the same 
coin, little is understood about if and how the GDIP 
could support a Just Transition.

This policy study aims to explore multiple possible 
futures and clarify the links between industrial and 
labour policy interventions for a Just Transition. 
Specifically, the study focuses on the labour market 
effects of the GDIP, as well as the potential for 
labour market policies to strengthen its successful 
implementation. Given the green transition is 
expected to impact some territories more than 
others, the policy study explores the possible labour 
market impacts of the GDIP in four Just Transition 
regions and assesses various labour policies that 
hold potential for building synergies between the 
two programmes. 

The structure of the study is laid out as follows: firstly, 
we detail our methodological approach, setting the 
foundation for the subsequent analysis. This is 
followed by a comprehensive overview of the context 
surrounding the green transition and its related 
policies. We then delve into a series of case studies, 
each providing a regional analysis enriched with 
modelling results. These results are subsequently 
compared across regions. Lastly, the study provides 
an overview of the findings’ implications for 
policymakers, followed by concluding remarks.

1.1 Study objectives, approach 
and methodology

This policy study’s overarching aim is to understand 
how labour market policies can strengthen the Just 
Transition process in Just Transition regions under 
the proposed GDIP at sector-specific levels.

To do this, the study investigates the effects of two 
GDIP policies on the European labour market and 
additionally aims to evaluate potential labour market 
policies that could ensure a Just Transition. These 
policies are the Net-Zero Industry Act (NZIA) and the 
Critical Raw Materials Act (CRMA). Acknowledging 
the relevance of regional context for labour market 
policies, four case studies are selected, consisting 
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of six NUTS2 regions that receive Just Transition 
funding. These are geographically spread, in close 
proximity to similar regions, and face diverse 
socio-economic challenges, thereby providing 
a comprehensive basis for suggesting a set of 
regionally nuanced recommendations.

The central research question being tackled can 
be read as follows: What is the expected impact of 
labour-mobility-enhancing policies on employment, 
unemployment and workforce shortages on a future 
scenario of the implementation of the proposed NZIA 
and CRMA on the regions of Hainaut, Asturias, Castilla 
y León, Moravia-Silesia, Silesia and Övre Norrland for 
the period 2025-2035?

To tackle this question, the study uses a mixed-
method approach. An economic and grey literature 
review of the current political and economic context 
provides an overview of the CRMA and NZIA policies 
and their expected labour market effects. Secondly, 
the link to the four selected Just Transition regions 

is made through semi-structured interviews with 
local policymakers and experts, as well as data 
from Eurostat and national statistical agencies. 
Thirdly, for each of the cases, the results of the 
SEER labour market model, which models labour 
mobility in Europe to explore the labour market 
effects of the EGD, are presented. The model is run 
under a baseline scenario, a GDIP scenario where 
the CRMA and NZIA are implemented, and two 
scenarios where the GDIP is complemented with 
two types of labour policies. Finally, the regions 
and the respective policy effects are compared. In 
this way, the policy study can provide a set of policy 
recommendations regarding labour policies that 
can serve Just Transition objectives in the context 
of the GDIP. 

This study is the first in a series of publications 
that will build on the SEER labour market model. 
The systems dynamics model, shown simplified 
in Figure 1.1, is based on Eurostat11 and European 
Jobs Monitor12 data at the regional level (NUTS213), 

Figure 1.1. SEER model diagram.
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sectoral level (NACE214), job category (ISCO215) and 
skill level (ISCED16). The inputs are, on one hand, 
demand-side policies such as the GDIP and the coal 
phase out, which are generally implemented at EU or 
national levels, and, on the other hand, supply-side 
policies, which are mostly implemented at regional 
or national levels. In the current version of the model, 
these include same sectoring, meaning moving 
jobs within a sector within a region; resectoring, 
which includes switching jobs to a different sector 
within a region; and relocation, involving moving to a 
different region. All policies are based on matching 
workers to jobs with similar skill levels, as defined 
by ISCED (low, medium and high). The model 
also uses industry growth rates as an exogenous 
variable to simulate uncertainty. The outputs of the 
model are explorations of the effects of the selected 
supply- and demand-side policies under the various 
industry growth rates based on three indicators: the 
number of employed; the number of unemployed; 
and workforce shortages at regional (NUTS2) and 
sectoral (NACE1) levels.17

The model functions along a prioritisation scheme, as 
depicted in Figure 1.2, meaning that certain options 
are only considered if others are unsuccessful or 
impossible. In this case, being hired in the same 
sector and region is the first choice, after which 
an agent in the model will consider switching to a 
different sector within the same region. Relocating 
to another region comes last. This priority order 
was based on the transaction costs of moving jobs, 
with the least disruption experienced as the highest 
priority and vice versa.

Each step has a chance of success, with 0% meaning 
no unemployed will find a match through this 
intervention, and 100% meaning that all unemployed 
meeting the conditions described (i.e., matching the 
skill level and region) will find a matching job. Labour 
market policies can be assessed by changing the 
values of these percentages.

Figure 1.2. Priority scheme for the model
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2. POLICY CONTEXT

2.1 Green Deal Industrial Plan

The European Commission unveiled the GDIP 
in response to various crises that hit European 
manufacturing in the past three years, such as 
COVID-19 and the war in Ukraine, and in light of 
big industrial support packages in the USA and 
China.18 Two of the main components of this plan 
are the NZIA and the CRMA.19 Taken together, these 
proposals should provide an impetus to the green 
industrialisation of Europe, which in turn holds the 
potential for improving the EU’s competitiveness, 
reducing its carbon footprint and providing quality 
jobs.20 Despite showing promise, its ability to achieve 
these goals is questioned by many stakeholders.21

At the time of writing, the CRMA has just been adopted, 
while the NZIA is still being discussed in trilogues. 
The CRMA aims to pursue four objectives to secure a 
sustainable supply of critical raw materials (CRMs): 
strengthen the EU’s capacity at various value chain 
stages to achieve specific targets by 2030; diversify 
the EU’s raw material imports to reduce dependency 
on any single third country; enhance monitoring and 
risk mitigation capacities; and ensure a robust single 
market, whilst augmenting the sustainability and 
circularity of CRMs.22 The NZIA aims to scale net-
zero technology manufacturing in Europe, simplify 
its regulatory framework, and foster a competitive 
and resilient net-zero industry. It aims to do so by 
setting enabling conditions, facilitating access to 
the market, accelerating CO2 capture, supporting 
re- and upskilling programmes, fostering innovation, 
and setting up a coordinating platform between 
member states and the Commission.23 

Reactions to the publication of the proposals were 
mixed. While there is consensus between experts, 
businesses and unions that policies are needed to 
tackle the green transition challenges related to the 
manufacturing sector, disagreement exists about 
whether the GDIP is taking the right approach and 

is at the required scale.24 The concerns raised can 
be divided into those arguing that the scope is too 
narrow and the resources too limited, that the support 
comes at the expense of social and environmental 
safeguards, and finally that the proposals do not 
address the root causes of the problems identified.25

Three of the most important root causes 
insufficiently addressed are demand-side reduction, 
regional divergence, and labour and skills shortages. 
Given the strong causal connection between 
resource consumption and the crossing of planetary 
boundaries, the EU’s material footprint needs to be 
reduced if it is to achieve the EGD targets.26 While it is 
trying to do so through various pieces of legislation 
on the circular economy, including specific proposals 
around packaging waste and eco-design, both the 
CRMA and the NZIA miss a strong demand-reduction 
component. If it is to reduce Europe’s dependence 
on imported materials, critics argue that it should 
also include a “sufficiency agenda” that includes 
stringent environmental conditionalities, public 
finance reshuffling and private sector engagement.27

“A thriving Europe is built on thriving regions.”

A thriving Europe is built on thriving regions.28 If 
the aim of the NZIA and the CRMA is to enhance 
European manufacturing, it is pointed out that it 
should address this regional component.29 Current 
European industrial policy is expected to prioritise 
already thriving regions, while the loosening of state 
aid rules will benefit the member states with most 
fiscal space, amplifying existing centre-periphery 
dynamics.30 It is therefore argued that industrial 
policy should focus on stemming brain and youth 
drain, which are especially damaging to regional 
competitiveness, and thus, Europe’s as a whole.31 

Lastly, while skills and labour shortages are 
considered to be the most serious problem by 
businesses of all sizes across the EU, especially for 
manufacturing, neither act has a clear approach for 
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how to deal with this issue.32 Despite businesses 
ranking labour and skills shortages as a serious 
problem around twice as often as administrative 
and regulatory burden, and up to three times as 
often as a lack of financing, both acts primarily 
focus on the last two and ignore the labour aspect. 
While the NZIA does allocate around €11 million to 
net-zero academies, in which over 100,000 people 
should be trained in four-year cycles, it does not 
provide details on how high-quality training for the 
low investment of €110 per student can be expected 
to come to pass. That such an investment is likely 
to be insufficient is exacerbated by the trend that 
up to 50% of those being trained for manufacturing 
jobs end up being employed in other sectors, mainly 
due to geographical mismatches in supply and 
demand.33 The CRMA, on the other hand, does even 
less to address labour and skills shortages. 

While the GDIP aims to address some widely shared 
concerns, it is unclear if it is sufficiently ambitious 
and targeted to achieve its stated aims. To do 
this, three key areas would need to be addressed: 
reductions in demand for materials; improving 
regional cohesion; and directly addressing the labour 
and skills shortages in the manufacturing sector.

2.2 The European labour market 
and the green transition

The green transition is just one of four megatrends 
currently triggering substantial changes in the 
European labour market, along with demographic 
change, automation and shifts in supply chains.34 
While, of these four, it is likely to have the least impact 
in terms of absolute numbers, it is expected to have 
disproportionate consequences for specific regions 
and sectors, which makes it politically salient. This 
salience is reinforced by the perception that climate-
policy-related factory and mine closures can be 
directly attributed to policymakers’ actions.35 

The labour market effects of the green transition 
in the EU are expected to be small – somewhere 
between −0.3% and 1.2% change of total employment, 
depending on the model and assumptions 
being used.36 This is mainly because the sectors 
responsible for over 90% of European emissions only 

employ 25% of its labour force. In turn, only a small 
minority of this 25% are employed in the extraction 
and refining of fossil fuels and manufacturing of 
renewables, which are the focus of such models.37 
The only sector that is expanding considerably as a 
result of the green transition is construction, notably 
in sectors like heat pump installation and solar 
panel fitting.38 Despite these relatively small effects 
at the macro level, the consensus of these studies is 
that disruption will take place in specific regions and 
sectors, which should be explored in more detail.

“There is a risk that the transition to a low-
carbon economy will result in economic 
decline and unemployment in some regions, 
while certain green industries across Europe 
will face labour shortages.”

Specifically for the labour market, the green 
transition’s main challenge is that it will exacerbate 
the current labour and skills mismatch.39 New 
jobs tend to have different skill requirements from 
occupations in declining industries, especially 
regarding digital proficiency. Also, existing green 
technology production facilities tend to be located 
in different localities than existing carbon-intensive 
industries. There is a risk that the transition to a 
low-carbon economy will result in economic decline 
and unemployment in some regions, while certain 
green industries across Europe will face labour 
shortages.40

What should be noted is that all these analyses 
assume that the green transition merely means 
a shift towards zero-carbon energy sources and 
does not include a change in the current economic 
system. If, however, the EU is to decouple, in 
absolute terms, its resource consumption from 
economic growth, as the International Resource 
Panel indicates is needed to reach net zero, then 
the labour market effects could well be an order of 
magnitude higher. Such a change could affect more 
than the 25% of European labour force employed in 
the high-emission sectors previously mentioned. 
Apart from fossil fuel industries, this would also 
include European cornerstone industries, such as 
automotive and steel manufacturing, agriculture, 
and the whole construction sector.41
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Regardless of the scale of the transition, it is 
undisputed that it should be just. What a Just 
Transition means in practice is, however, subject 
to debate.42 It encompasses different perspectives 
on what the root causes of an unjust transition are, 
who should be supported in the transition and what 
this support could look like. Where a narrower view 
of the Just Transition focusses on the workers, 
businesses and communities directly affected, 
ensuring “no one is left behind”, a broader view also 
aims to include those “already left behind”, and sees 
the transition as a chance to improve the well-being 
of all citizens.43 

Considering these factors and to retain and build 
essential public support for a green transition, the 
EU has launched the JTM.44 Where the NZIA and 
CRMA do not address regional divergence and 
labour shortage sufficiently, the JTM does target €55 
billion in 2021-2027 to assist regions most impacted 
by the transition. The mechanism consists of the 
Just Transition Fund, consisting mostly of grants, 
the InvestEU “Just Transition” scheme to co-invest 
with private investment and a Public Sector Loan 
Facility. However, there is scepticism among civil 
society partners and regions about whether the size 
of the proposed funding matches the scale of the 
challenges, its adaptability to local circumstances, 
the focus on fossil fuel sectors instead of carbon-
intensive industries more generally and its efficacy.45 

The JTM is complemented by policies such as 
the Council Recommendation on Ensuring a Fair 
Transition and the Social Climate Fund. The former 
encourages member states to strengthen the EU’s 
Just Transition efforts through improving various 
labour-market-related conditions, while the latter 
offers financial assistance to the most vulnerable 
households and emissions reduction measures for 
housing, heating and mobility.46 Both policies were 
received warmly, as they directly address Just-
Transition-related issues, such as a challenging 
labour market environment for workers and energy 
poverty; at the same time, the solutions offered are 
considered inadequate. In particular, the non-binding 
nature of the Council recommendation and the size 
of the Social Climate Fund are considered missed 
opportunities.47 

Overall, the Just Transition package is considered an 
important step in the right direction by civil society 
organisations, even though they point out substantial 
gaps in the EGD’s social dimension and transition 
mechanisms that can be improved.48 Notably, the 
European Trade Union Institute indicates that the 
social and employment facets of the green transition 
– such as job transitions, workforce reskilling, 
distributional effects of decarbonisation policies 
and protection of social rights – are underdeveloped 
and potentially fragmentary in existing initiatives. 
A comprehensive EU Just Transition framework is 
needed, including legislation on the anticipation and 
management of change, ensuring expansive worker 
and citizen participation, and broadening the Just 
Transition Fund. 

Some limited efforts to this effect can be found in 
the European Economic and Social Committee’s 
opinion on “Advancing the EU’s just transition policy 
framework: What measures are necessary?”49 If 
put in place, such a framework should champion 
social dialogue at all levels, ensuring that new 
green jobs align with the ILO Decent Work agenda 
and the European Pillar of Social Rights, while also 
addressing a wide spectrum of the distributional 
impacts of climate policies, particularly concerning 
energy and transport poverty.50 Therefore, it is of 
utmost importance that additional steps are taken 
to meet these requirements, specifically if they 
consider policies related to economic and industrial 
policy, such as the GDIP.

In conclusion, it seems that the European 
Commission is well aware of the challenges that 
need to be overcome to ensure that the green 
transition of the labour market is just, but that 
the proposed solutions are thus far likely to be 
insufficient to achieve these stated aims. That the 
transition needs to be just, if it is to happen at all, 
is an oft-repeated truism. And while green transition 
policies can alleviate and amplify current labour 
market issues, a better understanding is needed for 
why it is possible for persistent labour shortages to 
co-exist with un- and underemployment.
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2.3 Labour market mobility challenges 
and potential policy solutions

“The current labour and skills shortage is not 
a shortage of workers in and of itself, but a 
structural mismatch between demand and 
supply.”

The current labour and skills shortage is not a 
shortage of workers in and of itself, but a structural 
mismatch between demand and supply, according 
to a recent report by the Commission.51 It identifies 
a lack of labour mobility as the key challenge to be 
overcome by policymakers on the labour market, and 
provides an overview of potential policy solutions. 
This lack of labour mobility does not necessarily 
imply moving locations to find new employment, but 
rather it concerns all forms of switching one source 
of employment for another (see box). 

Several barriers to labour mobility recur in the 
literature, as outlined in Table 2.1, which details five 
of the most-pressing barriers to labour mobility and 
provides a non-exhaustive list of applicable policy 
solutions. If the goal is to improve the efficiency 
and adaptability of the labour market, many 
positive social externalities can also be expected 
that improve the well-being of the labour force and 
European citizens more generally.53

An analysis of the labour market effects of the 
proposed GDIP will make the complementarity of 
such labour market interventions clear. Further 
analysis will specify which policies are most relevant 
for which region and sector, therefore avoiding the 
pitfall of a “one-size fits all” approach. 

Specifically, labour mobility can 
be defined by the ability to change 
professional activities through one or 
multiple of the following five actions:52

1. Internal role change: Altering job 
responsibilities or workload without 
changing employer.

2. Employer transition: Switching to a 
different company or starting one, 
which may involve changes in job roles, 
workload or location.

3. Geographical relocation: Moving to a 
new region for a similar job, either with 
the same or a different employer.

4. Sector shift: Transitioning to a different 
industry or sector, which can be within 
the same region or involve relocation.

5. Labour market (re-)entry: Entering 
the labour market or returning to 
employment after a period of voluntary 
or involuntary absence.
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Table 2.1. Barriers and solutions for labour mobility.

Problem area Problem details Solutions

Labour mismatch • Senior workers are forced 
to leave the labour force

• Challenge to combine 
family/caring and career

• Groups with distance to 
the labour market face 
discrimination and other 
hurdles

• Too little investment in 
productivity enhancing 
measures

• Pensions/benefits are not 
transferable

• Include flexible working arrangements to 
accommodate employees who are not able 
or willing to work full time on location, i.e., 
leverage remote work or part-time work and 
guide workers who cannot work full time

• Introduce a multi-pillar pension approach, 
including public pension, funded and 
supplementary pension and a bonus for 
working while receiving a pension

• Invest in pre-school and daycare facilities
• Invest in reaching out to and guiding people 

with distance to the labour market
• Invest in productivity-enhancing technologies

Skills mismatch • Skills and experience do 
not match new jobs

• Credentials are not 
recognised or not relevant 
to activity

• Companies are unable to 
locate workers with the 
right skills

• Skills might be 
overabundant in one sector 
and lacking in another

• Grant equal access to quality and inclusive 
education, training and lifelong learning

• Adapt the training offer and apprenticeships 
together with hiring businesses

• Extend the system of automatic recognition of 
professional skills

• Offer career guidance
• Facilitate cross-sectoral transitions
• Improve employers’ staff-seeking abilities

Lack of attractiveness 
of new job/sector

• New job is less attractive 
than the old, because of 
different salary/benefits/
status/flexibility

• Ensure fair wages, tax benefits and social 
protection systems.

• Actively support quality employment, e.g., by 
increasing the stability of contracts, reducing 
undesirable working hours and monotony of 
work

• Introduce green job subsidies
• Improve the perception of jobs by the general 

public
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Problem area Problem details Solutions

Lack of attractiveness 
of new location

• Lower quality of life
• Inflexible housing market
• Shortage of quality public 

services (health, education, 
IT)

• Cultural and language 
barriers

• Lack of a social network
• Registration issues, e.g., 

health insurance

• Access to affordable, essential services and 
housing

• Improve quality of life
• Invest in quality public services
• Promote transport accessibility
• Expand housing support for low-income 

households
• Fund integration and language courses
• Establish social support groups
• Streamline registration to access of public 

services

Timing • Existing jobs disappear 
before new ones are 
created

• New jobs are created, and 
hired for, before old jobs 
disappear

• Guarantee share of income during job 
changes

• Provide meaningful voluntary activities for 
those between jobs

Enabling policies: 

• Coordinate policy action and inclusively involve social partners.
• Assess employment and social impact of fair transition policies.

Sources: Demitry, N., G. Koepke and S. Mewes (2022) “Just Transition in the European automotive industry. Insights 
from affected stakeholders”; “Job creation and local economic development 2023”. OECD; “Employment and social 
developments in Europe addressing labour shortages and skills gaps in the EU, 2023 annual review”. European 
Commission.
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2.4 Expected labour market 
impacts of the GDIP

The impact assessments of both the NZIA and 
CRMA are sparse in details on their respective 
labour market impacts, despite both naming labour 
and skills shortages as a key risk.54 The CRMA 
impact assessment admits that it is currently not 
feasible to assess the number of jobs created and 
provides a best estimate of 3,840 direct jobs at 
least, and 110,000-165,000 direct and indirect jobs 
in the best case. It does also provide an overview of 
the sectors that would be affected. The NZIA goes 
one step further and includes an overview of the 
expected labour market impacts for three different 
scenarios (Table 2.2). However, in the assessment 
itself, the Commission also refers to the potential for 
job creation in hydrogen (up to 440,000) and carbon 
capture and storage technologies (up to 170,000). 
Furthermore, it should be noted that, at the time 
of writing, negotiations are still ongoing for which 
technologies should be eligible for the NZIA.

Combining the estimates for both the NZIA and 
CRMA in the impact assessments, the GDIP could 
results in 1-1,2 million jobs created, or an increase 
of around 4% of the current workforce employed 
in manufacturing excluding construction in the 27 
EU member states.55 It is also almost five times 

as many as the around 260,000 workers that 
are currently employed in extracting and refining 
of fossil fuels. If it is assumed that a Net-Zero 
economy includes phasing out fossil fuels, and the 
labour market impact assessments of the GDIP 
are correct, a 740,000-940,000, or 2-3% increase 
in manufacturing employment would be expected. 
While this falls within the earlier mentioned range of 
-0.3-1.2% change in the total workforce, it should be 
noted that none of the NZIA and CRMA policies are 
mentioned by these estimates as the main drivers of 
employment change. It should therefore be seen as 
additional growth in labour demand. 

“The most significant labour market challenge 
highlighted in both impact assessments is 
overcoming labour shortages.”

The most significant labour market challenge 
highlighted in both impact assessments is 
overcoming labour shortages to achieve their 
targets. All these positions would need to be filled by 
qualified workers at the location of the production 
facilities. Apart from the net-zero academies, no 
mention is made of how this could be done. To 
support policymakers at all levels to facilitate this 
transition, a detailed breakdown is therefore needed 
at regional, sectoral and skill levels to understand 
the expected changes to the labour market as a 

Technology Status quo NZIA policy proposal NZIA+ scenario

Additional 
jobs (in 
thousands)

Investments 
in skills 
(million 
euros)

Additional 
jobs (in 
thousands)

Investments 
in skills 
(million 
euros)

Additional 
jobs (in 
thousands)

Investments in skills 
(million euros)

Wind 31 270 31 270 40 353
Solar PV <1 3 25 223 66 578
Heat pump 28 243 28 243 60 529
Battery cell 139 1,214 261 2,284 294 2,578
Electrolyser 0 0 5 41 7 59
Total 198 1,730 350 3,062 468 4,097

Table 2.2. NZIA labour market impact assessment until 2030. 56

Source: “Investment needs assessment and funding availabilities to strengthen EU’s net-zero technology manufacturing 
capacity”. European Commission.
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result of the GDIP given future uncertainty, and if 
any complementing labour market policies would 
be effective.

To provide relevant information to policymakers on 
the labour market effects of the GDIP, this policy 
study explores these effects and potential labour 
market policies for four case regions. For this, the 
above labour market impact assessment needs to 
be translated into inputs that the SEER modelling 
tool being used can understand.

2.5 Exploring the labour market impacts 
of the GDIP on the selected case 
regions with the SEER modelling tool

The experimental setup consists of three parts. 
Firstly, a baseline analysis is made that does not 
include the GDIP or labour market policies. It does 
include a reduction in labour demand for coal 
mining to decrease to zero by 2040 linearly, in line 
with net-zero targets. Next, the impact of the GDIP 
is examined for three scenarios: low; medium; and 
high policy impacts (Table 2.3). Finally, two types 
of labour market policies are explored that could 
be employed to alleviate the disruptive effects of 
the GDIP. The results are presented at three levels: 
baseline; the effects of the GDIP for the high-impact 
scenario; and the impact of labour market policies 

on the GDIP for the high-impact scenario. Each 
scenario is run ten times to account for uncertainty, 
and the results include the average of these ten 
runs, as well as the 25-75% quantiles, which cover 
the middle 50% of the outcomes of the runs.

Two labour market policies are explored, as shown 
in Table 2.4. The first consists of improving within-
region labour mobility, either by facilitating job 
switching between sectors within the same region or 
to a different sector in the same region. The second 
labour market policy involves support to move to 
a different region. All transitions are based on skill 
matching, meaning that the worker is only eligible 
for jobs with a similar skill level as their previous 
employment. The percentage value for each of the 
steps in the baseline is the “normal” value; with P1, 
both values related to within-region labour mobility 
are at the maximum of 100%, while with P2 this is 
the case for relocation.

This chapter has thus provided the required inputs 
for a labour market analysis of the selected Just 
Transition regions by the SEER model in the context 
of the GDIP and possible complementing labour 
market policies. The next chapter proceeds with a 
detailed analysis of the case study regions and the 
results of the SEER policy impact exploration.

Industry/scenario name Low Medium High

B7 Mining of metal ores +10% +20% +30%

C24 Manufacture of basic metals +20% +35% +50%

C25 Manufacture of fabricated metal products, 
except machinery and equipment 

+25% +35% +50%

C26 Manufacture of computer, electronic and 
optical products 

+0% +1% +3%

C27 Manufacture of electrical equipment +10% +20% +24%

E38 Waste collection treatment and disposal 
activities and materials recovery 

+20% +40% +60%

E39 Remediation activities and other waste man-
agement

+20% +40% +60%

Table 2.3. GDIP labour market changes input into the SEER model.



22 Expected Labour Market Effects of the Green Deal Industrial Plan

Policy name/policy lever Same sectoring Re-sectoring Relocation

P0 Baseline 50% 25% 10%

P1 Improve within-region labour 
mobility

100% 100% 10%

P2 Support relocation 50% 25% 100%

Table 2.4. Labour market policies.
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3. CASE STUDIES 

The following case studies have been selected to 
provide a comprehensive overview of the types of 
challenges that Just Transition regions are facing, 
and to explore how the GDIP could impact their 
respective labour markets. Furthermore, based on 
the above-described labour policies, the potential of 
such policies to support these regions and maximise 
the benefits of the GDIP are explored.

The four case studies include two single regions 
and two regional combinations, selected for their 
geographical spread and socio-economic diversity, 
and for the regional combinations, their vicinity to 
regions with similar challenges. All regions are Just 
Transition regions, and used to be or still are the 
mining and industrial heartlands of their respective 
countries. The selected regions are Hainaut (BE), 
north-western Spain (Asturias and Castilla y Leon), 
the border regions of Moravia-Silesia (CZ) and 
Silesia (PL), and Övre Norrland (SE).

Each region has been studied based on expert 
interviews, as well as data and literature analyses.57 

The experts are either regional policymakers or 
academics specialised in the specific region. The 
data originates from Eurostat and national statistical 
agencies and is complemented by a review of each 
region’s territorial Just Transition Plan (TJTP).

The case studies are structured as follows: the 
introduction provides an overview of the regional 
context, including an overview of green transition 
industries, the labour market, a review of the TJTPs 
and the challenges each policymaker faces. The 
second part of the case study discusses the results 
of the model exploration of the potential impacts 
of the studied GDIP and labour market policies, 
as well as the baseline under which no policy is 
implemented.

3.1 Case study 1: Hainaut (Belgium)

Hainaut was Belgium’s richest region based on 
its coal mining and heavy industries, but currently 
ranks near the bottom of national per capita GDP.58 
Nevertheless, it is in the middle of a promising 

Figure 3.1. Hainaut (Belgium)
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transition, with strong and growing sectors like 
life sciences, particularly biotechnology and 
pharmaceuticals, leading the way. Its strategic 
location has also fuelled growth in logistics and 
transportation, and the region is well integrated with 
the French and Flemish border region through the 
Eurometropole Lille-Kortrijk-Tournai cooperation. 
The region’s perceived attractiveness is shown by 
its healthy population growth of 3.6%, although this 
is lower than the Belgian average (see Table 3.1).

The region has an about average share of employment 
in manufacturing, excluding construction, compared 
to Belgium as a whole. However, this is down 
from a much higher level, with coal mining and 
related industries having almost disappeared, and 
manufacturing employment on a gentle decline. The 
region has strong employment in the manufacturing 
of electrical equipment and has innovative 
businesses related to advanced materials and green 
buildings. Next to biotech, it is well-positioned to 
explore future avenues in greenhouse gas capture, 
sustainable materials and biofuels.59

The green transition remains a double-edged sword 
for the region. The development of GDIP-related 
sectors is well suited to the existing industrial 
infrastructure and skills of Hainaut and hold great 
potential. This is amplified by the development 
of a battery valley across the border in Hauts-
de-France, and a burgeoning wind industry being 
developed to tap the North Sea’s power, which 
could be complemented with clean hydrogen 
infrastructure. The transition, on the other hand, 
poses risks to traditional manufacturing sectors, 
such as steelmaking, and would require significant 
investments to upgrade Hainaut’s ageing 
infrastructure.60 

From a social perspective, it is a diverse region, 
spreading from the wealthy suburbs of Brussels in 
the east to the poorer border region with France in 
the west. The key labour challenges are manifold, 
with short-term, long-term and youth unemployment 
over twice the national averages. With participation 
rates also almost 10% below national averages, it 
comes as no surprise that over 30% of the population 
is at risk of poverty or social exclusion. Even so, 

Hainaut Belgium

GDP (in millions) €36,940 €502,312
Share of national GDP (%) 7  
Average annual GDP growth rate 2012-2021 (%) 2.21 2.66
GDP per capita €27,300 €43,300
Manufacturing (excluding construction) employment as share of total 
(%) 12.1 11.4

Participation rate (%) 62 71
Female participation rate (%) 57 67
Unemployment rate (%) 10.5 5.6
Youth unemployment rate (%) 36.3 16.4
Long-term unemployment (%) 5.8 2.3
Job vacancies (%)   4.5
Persons at risk of poverty or social exclusion (%) 30.2 18.7
Crud rate of total population change (%) 3.6 5.4

Table 3.1. Key regional indicators.

Sources: “Structural business statistics”, “National accounts”, “Demography, population stock & balance”, “EU statistics 
on income and living conditions” and “European labour force survey”. Eurostat.

https://ec.europa.eu/eurostat/web/national-accounts/database
https://ec.europa.eu/eurostat/web/population-demography/demography-population-stock-balance/database
https://ec.europa.eu/eurostat/web/income-and-living-conditions/database
https://ec.europa.eu/eurostat/web/income-and-living-conditions/database
https://ec.europa.eu/eurostat/web/lfs/database
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Belgium has one of the highest vacancy rates in the 
EU, especially in Flanders, and businesses on both 
sides of the language divide complain of a lack of 
skilled labour.61 

“The biggest challenge for Hainaut is re-
integrating communities with concentrated 
structural long-term unemployment and 
providing them with the necessary skills 
and confidence to participate in the labour 
market.”

The biggest challenge for Hainaut is re-integrating 
communities with concentrated structural long-
term unemployment and providing them with the 
necessary skills and confidence to participate in the 
labour market. In particular, including young, elderly, 
female and low-skilled citizens is difficult. While 
upskilling the workforce is a regional priority, only 
a small share of workers are currently in training.62 
Given the availability of jobs in the region, and 
especially in neighbouring regions that are within 
the distance of a driving commute, the benefits for 
both workers and Hainaut could be considerable.

Wallonia’s TJTP, which includes Hainaut’s major 
urban areas, Tournai, Charleroi and Mons, address 
all the above-mentioned challenges. They also 
include measures to improve the region’s public 
transport, cycling and walking infrastructure, as well 
as measures to support the greening of companies 
and buildings, the restoration of polluted industrial 
areas, and support for innovative businesses, 
especially SMEs. While it offers a comprehensive 
approach to facilitating a transition, and mixing Just 
Transition funds with regional, federal and other 
European funds, the distribution of funding does not 
reflect the relative priority of challenges. Whereas 
most funding is allocated to support businesses with 
greening, or to support nascent green industries, a 
larger share could have been reserved for including 
those outside of the labour market.63

3.1.1 Model exploration

Based on the model results for Hainaut, it can be 
observed that complementing the GDIP with labour 

market policies seems to be a no-regret option, 
although with limited effect given uncertainty. As 
can be seen from the employment data in Figure 
3.2, it decreases slightly when no policies are 
implemented, while it stabilises under the GDIP, 
and increases when complemented by the labour 
market policies. By 2035, the combination of GDIP 
with labour market policies is also above the 75% 
quantile of the baseline, indicating that the effects 
are likely to be positive even when accounting for 
uncertainty.

This effect is even more clearly observable for 
unemployment (Figure 3.3), where GDIP would 
lead to a small but relatively certain decrease in 
unemployment, and this effect is even stronger 
when complemented with labour market policies. 

For workforce shortages, the expected increase as a 
result of GDIP would be neutralised by adding labour 
market policies, as shown in Figure 3.4. However, 
such policies would not reduce the workforce 
shortage to below the baseline. 

While these results are an exploration of plausible 
futures, the dynamics that are exhibited provide 
some useful insights for policymakers. Firstly, we 
find little evidence that jobs are leaving the region 
based on the baseline results, as seen by the 
combination of lower unemployment and increase in 
workforce shortages with a reduction in the number 
of employed. GDIP and the green transition more 
broadly will likely only have very localised effects, but 
at the regional level its effect should be small. The 
degree to which technological change will impact 
the region cannot be derived from Figures 3.2-3.4.

Furthermore, it seems that supporting within-region 
labour mobility slightly, but within the boundaries 
of uncertainty, outperforms supporting relocation, 
confirming that it is not the lack of local jobs that 
is the issue, but rather local barriers to labour 
mobility need to be overcome. Lastly, the studied 
labour market policies are insufficient to decrease 
labour shortages compared to the baseline, and 
thus, more ambitious labour market policy options 
could be considered if business concerns are to be 
addressed.
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Figure 3.2. Impact of policies on number of employed in Hainaut (2025-2035).

Figure 3.3. Impact of policies on number of unemployed in Hainaut (2025-2035).
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3.2 Case study 2: Asturias and Castilla y 
León (Spain) 

While Asturias and Castilla y León as a whole have 
quite different socio-economic profiles, northern 
León shares Asturias' mining and industrial heritage, 
and its status as a Just Transition region.64 Both 
regions are very close to the Spanish average, with 
regard to per capita income, and only account for a 
minor share of its GDP, as can be seen in Table 3.2. 
They are, however, key regions for the Spanish green 
transition, not only because of the Just Transition, 
but also because they hold great potential for GDIP 
technologies related to wind energy, batteries and 
hydrogen. Furthermore, Castilla could become 
a leader in sustainable and drought-resisting 
farming.65

The biggest socio-economic challenge by far is 
the decline in population, especially in the form of 
youth drain, which is much higher than the Spanish 
average. Consistently high youth unemployment 
rates are the likely main cause, especially the rate 

for Asturias is a European outlier. Solving the lack 
of quality employment is therefore the regional 
authorities’ highest priority. 

For most other socio-economic indicators, Castille 
y León is close to or outperforms the national 
average, while Asturias is slightly below. Both 
regions are considered to be pleasant to live in, with 
relatively good public services, especially in urban 
areas, whereas especially public transport in rural 
areas is lacking. Despite the quality of life, as a 
result of high unemployment rates and lower than 
average participation rate in Asturias, over 20% of 
the population are at risk of poverty. Also, as a result 
of youth drain, both regions are amongst the oldest 
in Europe, with a median age of around 50.

Regarding local manufacturing, both regions are in 
transition. On one hand, supported by the national 
and EU Just Transition programmes, coal mining 
has been almost completely phased out, with most 
of the coal miners finding replacement employment 
in other manufacturing jobs, or around restoring 

Figure 3.4. Impact of policies on workforce shortages in Hainaut (2025-2035).



30 Expected Labour Market Effects of the Green Deal Industrial Plan

the former coal mines.66 While policymakers are 
no longer worried about transitioning away from 
coal, they are concerned with the potential effects 
of the green transition on steelmaking in both 
regions and car production, which is one of Castilla 
y León’s strongest sectors. At the same time, they 
are confident that their existing industrial and 
manufacturing infrastructure forms a strong base 
to expand the green technologies mentioned earlier.

Furthermore, based on patent application data, 
they show potential for regional collaboration to 
develop nascent technologies, such as marine 
energy and advanced materials, while geothermal 
and hydropower could also be relevant given their 
geological characteristics.67 

“The Spanish Just Transition plans are an 
exemplary case for how to approach such 
plans in a comprehensive and holistic 
manner.”

The Spanish Just Transition plans are an exemplary 
case for how to approach such plans in a 
comprehensive and holistic manner. Apart from 
providing transition support for local businesses 

and workers in mining industries, the local and 
regional authorities engaged with multiple social 
partners and communities to create transition 
pathways together that included financially, socially 
and environmentally sustainable employment 
opportunities. That this approach has been 
successful was confirmed by the recent report by the 
Spanish government that as many jobs were created 
as there were coal miners in the region at the time 
of programme implementation.68 Nevertheless, the 
limits to well-designed Just Transition programmes 
are also made clear by the Spanish case, as there is 
still a regional scarcity of quality jobs, especially for 
the young. 

For the regions to thrive, interregional cooperation 
combined with diversifying regional policies shows 
potential. Partnerships with international firms, 
academic institutions and other governmental 
bodies play a crucial role in this diversification. For 
instance, collaboration in vocational education and 
reskilling programs can provide the workforce with 
the skills needed for new industries.69 Asturias has 
shown interest in developing its maritime economy, 
while Castille y León is focusing on leveraging 
its agricultural heritage to tap into sustainable 

Figure 3.5. Asturias and Castilla y León (Spain)
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farming and food technology sectors. While the 
focus on creating new jobs is justified, the quality of 
employment, ongoing skills development and social 
inclusion measures should also be integral parts of 
the strategy.

3.2.1 Model exploration

The Spanish model results show very similar 
dynamics for both regions, with benefits to 
employment and unemployment for the studied 
policies, and a trade-off regarding the two labour 
market policies. 

The employment data in Figure 3.6 shows a slight 
decrease in employment under the baseline for both 
regions, while under GDIP it almost stabilises. Labour 
market policies do not make an observable impact 
on employment compared to the GDIP. By 2035, 
there is still some overlap between the spread of 

possibilities between baseline and GDIP, indicating 
that the effects are within the range of uncertainty.

For unemployment, a different picture emerges in 
Figure 3.7. GDIP and supporting within-region labour 
mobility would decrease unemployment, but within 
the quantile. The labour market policy of supporting 
relocation is to decrease unemployment to outside 
the baseline quantile. This indicates that supporting 
relocation compared to improving within-region 
labour mobility could be a more effective policy if 
the aim is to reduce unemployment.

The cost of supporting relocation however becomes 
clear in figure 3.8 as it increases workforce shortage 
above the level under the GDIP. In contrast, improving 
within-regional labour mobility would reduce 
workforce shortage to within the baseline quantile 
for the baseline, effectively neutralising the effects 
of the GDIP.

Asturias Castilla y León Spain

GDP (in millions) €23,442 €58,119 €1,206,842
Share of national GDP (%) 2 5  
Average annual GDP growth rate 2012-2021 (%) 0.93 0.95 1.59
GDP per capita €23,200 €24,400 €25,500
Manufacturing (excluding construction) 
employment as share of total (%) 12.8 14.2 11.4

Participation rate (%) 69 75 74
Female participation rate (%) 66 71 70
Unemployment rate (%) 12.7 9.8 12.9
Youth unemployment rate (%) 37.8 26.7 29.8
Long-term unemployment (%) 5.2 3.6 5.0
Job vacancies (%)     0.9
Persons at risk of poverty or 
social exclusion (%) 25.3 22.1 26.0
Crude rate of total population change (%) −6.6 −4.2 0.7

Table 3.2. Key regional indicators.

Sources: “National accounts”, “Demography, population stock & balance”, “EU statistics on income and living conditions”, 
“European labour force survey” and “Structural business statistics”. Eurostat.
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Figure 3.6. Impact of policies on number of employed in Asturias and Castilla y León (2025-2035).
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Figure 3.7. Impact of policies on number of unemployed in Asturias and Castilla y León (2025-2035).
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Figure 3.8. Impact of policies on workforce shortages in Asturias and Castilla y León (2025-2035).
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These results show that for local policymakers 
in north-western Spain, there is no single optimal 
policy. Improving within-region labour mobility 
could help local businesses and reduce workforce 
shortages; however, supporting relocation could lead 
to a larger decrease in unemployment, benefiting 
manufacturing workers. Figures 3.6-3.8 also show 
that the GDIP and complementing labour market 
policies are insufficient for tackling the various 
challenges the regions are facing by themselves, 
indicating that more ambitious packages are 
warranted.

What can also be derived from the results is that 
demographic change will be a driver of change, as 
both unemployment and employment decrease 
under the baseline. This is further corroborated by 
the high median age of the population. While the 
effects of the green transition are likely to continue 
to be locally concentrated, technological change 
effects are likely to be diffuse and uncertain.

3.3 Case study 3: Moravia-Silesia and Silesia 
(Czechia and Poland)

Moravia-Silesia in Czechia and Silesia in Poland 
are adjacent regions that are two of Europe’s most 

heavily industrialised areas. Historically, their 
economies have been coal mining centres, and the 
manufacturing core of their national economies 
and Central Europe more broadly (see Table 3.3). 
As a result, they have been amongst the biggest 
recipients of Just Transition and related funds and 
possess an industrial ecosystem with great potential 
for the development of green industries, especially 
batteries.

Where both regions have slightly lagged their 
respective countries’ average GDP growth between 
2012 and 2021, their respective economies are still 
developing strongly. Logistics, steelmaking, and 
automotive industries, as well as heavy industry more 
generally, are the pillars of their shared economy, and 
Silesia has Europe’s largest number of coal miners, 
at around 70,000.70 Although most companies in 
these sectors do not offer knowledge-intensive 
jobs that can improve regional diversification, the 
presence of many international firms, especially 
in Silesia, has led to a burgeoning tech scene. The 
diversification of their economies is also enhanced 
by their collective cooperation with the Zilina region 
across the Slovakian border in the Tritia partnership.

Figure 3.9. Moravia-Silesia (Czechia) and Silesia (Poland)
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Moravia-Silesia Czechia Silesia Poland

GDP (in millions) €21,184 €238,249 €68,692 €574,772
Share of national GDP (%) 9   12  
Average annual GDP growth rate 2012-
2021 (%) 2.85 3.89 3.45 4.08
GDP per capita €17,700 €22,300 €15,400 €15,100

Manufacturing (excluding construction) 
employment as share of total (%)

32.8 28.4 31.5 23.4

Participation rate (%) 76 77 72 74
Female participation rate (%) 70 70 66 67
Unemployment rate (%) 4.0 2.2 2.2 2.9
Youth unemployment rate (%) 8.9 6.8 8.3 10.8
Long-term unemployment (%) 1.2 0.6 0.6 0.9
Job vacancies (%)   4.2   0.9
Persons at risk of poverty or 
social exclusion (%) 15.5 11.8 10.5 15.9
Crude rate of total population 
change (%) −4.6 2.1 −8.2 −4.9

Table 3.3. Key regional indicators.

Sources: “National accounts”, “Demography, population stock & balance”, “EU statistics on income and living conditions”, 
“European labour force survey” and “Structural business statistics”. Eurostat.

In mining, both regions took a different path: Moravia 
Silesia is on track to close their last coal mine next 
year, while Silesian coal communities expect that 
mining will continue until after 2040. This belief 
was strengthened by the European Commission’s 
continued inclusion of coking coal on its list of 
critical raw materials this year, which is the primary 
product of Silesian coal mines.71 Although Eurostat 
shows that employment in the coal sector increased 
by 3% last year, the overall employment trend is 
slowly downwards. 

With regard to future growth opportunities, an 
analysis of patent application data shows that the 
regions offer distinct yet complementary avenues 
for technological advancement and inter-regional 
collaboration. Moravia-Silesia currently excels in 
heating, ventilation and air conditioning systems, 

and advanced materials, which offer a strong basis 
for heat pump manufacturing. Silesia, on the other 
hand, is home to innovation in drones and recycling 
technologies and shows potential for biofertilisers 
and heat pumps. Both regions show a blend of 
existing specialisations and untapped potential, 
particularly in sustainable technologies like recycling 
and energy efficiency.72 This presents an opportunity 
for them to deepen their collaboration to strengthen 
their innovative capacity.

The biggest challenge to this bright future is their 
shared exposure to youth and brain drain. According 
to local policymakers, this is mainly driven by a 
perceived low quality of life in the region. That only 
the mountainous municipalities with ample natural 
beauty in both regions see a net growth of the 
population confirms this observation. Furthermore, 
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while Moravia-Silesia does have lower average 
salaries and higher unemployment rates than the 
rest of Czechia, this is not the case for Silesia, which 
reports a higher negative population change. The 
recent cost-of-living crisis, especially the increase 
in heating costs, is affecting a large share of the 
population, and is identified as another priority by 
policymakers, especially in Silesia.

The industrial heritage of both regions is a source of 
pride, but also the source of a second labour market 
challenge. New companies in sectors outside the 
coal and steel industries find it difficult to compete for 
qualified workers with the high salaries, substantial 
benefits and social cohesion that these traditional 
industries can offer. The strong local ties that exist 
in both regions further complicate the situation, with 
one study observing that workers in Silesia demand 
among the highest wage premium to work outside 
their locality, and this effect was strongest in mining 
communities.73 This is observable in unemployment 
data as well, with neighbouring municipalities having 
unemployment rates that can diverge by up to 6%. 
Other labour-market-related challenges for both 
regions are the relatively low participation rates of 
women, elderly and the low skilled; re-integrating the 
long-term unemployed in the labour market; the lack 
of entrepreneurial activity; and the lack of digital 
skills.

Lastly, policymakers expressed confidence that 
the transition from coal mining to other forms of 
employment would occur once the coal mines were 
closed. This is mainly due to the high demand for 
the transversal skills of miners in construction-
related jobs in both Czechia and Poland, although 
they acknowledge the challenge of convincing coal 
miners to make the change. What is a greater cause 
for concern in Silesia is the workers in mining-supply 
industries, who tend to be less skilled. Their biggest 
worry regarding the green transition is related to 
the steel and automotive industries, which are 
responsible for over 120,000 direct jobs in both 
regions, and many more indirect jobs.

Based on expert interviews, it seems that their 
respective TJTPs address most of the mentioned 
challenges. They combine supporting businesses for 

the transition with strong investments in education, 
re-skilling and upskilling. They are considered 
leaders in the implementation of their plans, due 
to their experience, professional approach and 
strong multi-level stakeholder approach. However, 
it seems that their plans are not focusing enough 
on the challenges identified locally that are essential 
for a Just Transition, such as stemming brain and 
youth drain through improving the quality of life. 
Furthermore, while co-investments for transitioning 
are popular with business and deemed a success, 
especially for larger companies, uptake for re- and 
upskilling co-investments have lagged behind. A 
focus on stimulating entrepreneurial activities is also 
lacking. Lastly, both regions are able to successfully 
combine the various types of available funding at 
European and national levels, with cooperation with 
national authorities being productive in some areas, 
while difficult in others. In conclusion, both regions 
offer many valuable lessons for other Just Transition 
regions at earlier stages in their journey, such as 
how to combine different sources of funding, and 
what kind of institutional capacity is needed for this. 

“Both regions identify [interregional] 
cooperation and collaboration as the key to 
future success.”

Overall, both regions identify cooperation and 
collaboration as the key to future success, on the 
inter-regional level with Zilina, on national and 
international levels, between local and international 
firms with a local presence, and by partnership 
between these businesses, civil society, research 
and technologies institutes, training providers, and 
the public sector. Furthermore, the development 
of long-term transformation plans that can be 
integrated with data-driven policy solutions could 
further support local policymakers to tackle the 
challenges at hand.

3.3.1 Model exploration

The labour dynamics for Moravia-Silesia and Silesia 
are very similar, showing their likeness despite being 
in different countries and with different sizes of 
labour forces. Both show very limited impact from 
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the GDIP, while labour market policies can reduce 
unemployment and have some effect on workforce 
shortages.

Based on employment data in Figure 3.10, we 
see a slight decrease in employment for Moravia-

Silesia, and a larger one for Silesia, with GDIP for 
both regions being within the baseline quantile. 
Both labour market policies are just outside these 
boundaries, but it can be concluded that none of 
the studied policies are likely to have a measurable 
impact on employment in either region.

Figure 3.10. Impact of policies on the number of employed in Moravia-Silesia and Silesia (2025-2035).
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Figure 3.11. Impact of policies on the number of unemployed in Moravia-Silesia and Silesia (2025-2035).

Unemployment, as seen in Figure 3.11, does show 
measurable impact of both labour market policies, 
while the GDIP is again within the baseline quantile. 
What can furthermore be observed is that the model 
confirms the confidence of miners that they will find 
other jobs, as the baseline includes a reduction of 
employment in coal mining by 2040. This means that 

during the analysed period, around 40,000 coal miners 
in the model would need to find new employment 
in Silesia in the studied period, which does seem 
to stabilise but not increase unemployment. Both 
labour market policies do decrease unemployment 
outside the baseline quantile, with supporting 
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Figure 3.12. Impact of policies on workforce shortages in Moravia-Silesia and Silesia (2025-2035).
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relocation slightly outperforming improving within-
region labour mobility for Silesia.

Workforce shortages show the opposite result for 
the labour market policies, as shown in Figure 3.12. 
Improving within-region labour mobility is likely to 
reduce workforce shortages most, while the impact 
of supporting relocation is within the uncertainty 
bounds of the baseline. GDIP also does not seem 
to have much of an effect on increasing workforce 
shortages.

Based on this exploration, it is likely that the GDIP 
will have minimal effects on both regions at the level 
of the manufacturing sector, while implementing 
labour market policies could help address some of 
their socio-economic challenges. What is also clear 
is that Silesia workforce shortages will continue, 
even if coal is phased out, if its economic and 
demographic trends continue as they have so far. 

Nevertheless, this data should not be interpreted to 
indicate that there will be disruption in these regions 
as a result of the green transition. Instead, it is likely 
that such a transition will have highly localised 
effects, which are not visible in the data at regional 
and sectoral levels. Further research is therefore 
needed to corroborate this hypothesis and guide 

policymakers’ efforts in ensuring this transition is 
just.

3.4 Case study 4: Övre Norrland (Sweden)

Övre Norrland in Sweden has a strong mining 
and industrial heritage and could become one of 
Europe’s leading green industrial regions. The region 
has historically leaned on mining, particularly iron 
ore, steelmaking and renewable energy production, 
notably hydroelectric power.75 While the recent 
discovery of the largest deposit of rare earths in 
Europe will likely lead to a mining boom, the biggest 
increase in employment is expected in the battery, 
electric vehicle and power industries, according to 
local experts, with green steel also mentioned as 
a potential growth industry. Finding the workers to 
realise these dreams is clearly the biggest challenge 
for this region.

“Local authorities expect somewhere between 
50 and 100% increase in the local labour force 
over the next 20 years to reach about 400,000 
workers.”

Local authorities expect somewhere between 50 
and 100% increase in the local labour force over the 
next 20 years to reach about 400,000 workers. Of 

Figure 3.13. Övre Norrland (Sweden) 



42 Expected Labour Market Effects of the Green Deal Industrial Plan

Övre Norrland Sweden

GDP (in millions) €27,911 €537,085
Share of national GDP (%) 5  

Average annual GDP growth rate 2012-2021 (%) 2.19 2.25
GDP per capita €53,300 €51,600
Manufacturing (excluding construction) employment as share 
of total (%) 13.8 12.5

Participation rate (%) 82 84
Female participation rate (%) 80 81
Unemployment rate (%) 5.1 7.5
Youth unemployment rate (%) 17.8 21.7
Long-term unemployment (%)   1.9
Job vacancies (%)   2.6
Persons at risk of poverty or social exclusion (%) 16.5 18.6
Crude rate of total population change (%) 2.8 7.0

Table 3.4. Key regional indicators.74

Sources: “National accounts”, “Demography, population stock & balance”, “EU statistics on income and living conditions”, 
“European labour force survey” and “Structural business statistics”. Eurostat.

this 100-200,000, around 50,000 could be employed 
permanently in the various manufacturing industries, 
while the rest would be needed in the construction 
of public infrastructure and the provision of public 
services, such as health care and education. With 
the high labour participation rates shown in Table 
3.4, the region and its employers have been actively 
recruiting in the rest of Sweden and abroad.

Despite knowing what needs to be done, policymakers 
find themselves in a fiscal straitjacket, only able to 
allocate resources based on the current regional 
tax income, making infrastructural investments for 
future growth a difficult proposition. Specialised 
roles, like those in steel mill construction, can draw 
expertise from outside the region temporarily, but 
the majority of jobs require workers to be physically 
present, creating another layer of complexity in 
planning for future growth.

To attract foreign talent, it is essential that regional 
authorities are able to provide high-quality public 
services to increase the quality of life, especially 
given the challenging circumstances of the polar 
winter.76 Public resources are also constrained 
due to local socio-economic challenges, including 
caring for the elderly and a relatively high share of 
people at risk of poverty in remote areas. Another 
challenge for local policymakers is how to expand 
mining activities whilst adhering to the strictest 
environmental and social standards, as well as 
respecting the historic rights of the indigenous Sami 
communities.

Other socio-economic challenges are related to low-
skilled workers, who make up 15% of the workforce 
and face a high unemployment rate of 20%. This 
suggests a potential misalignment between the jobs 
available and the skills possessed by this segment 
of the population. It could also indicate that lower-
skilled workers live in remote areas with weak 



43Expected Labour Market Effects of the Green Deal Industrial Plan

transport links. Furthermore, Övre Norrland’s older 
population poses its own set of challenges and 
opportunities. While many retirees would be open 
to (part-time) work given the right circumstances, 
current organisational structures are not equipped 
to accommodate their needs or wishes. On the other 
hand, many more are in need of some form of care, 
while the influx of employees from elsewhere is 
putting extra strain on its health care system.

Övre Norrland’s TJTP is heavily focussed on 
supporting companies with the transition to 
cleaner production methods, which makes it very 
interoperable with proposed green industrial policies. 
However, it seems that the national government lacks 
a focussed approach for specific regions, but rather 
supporting a broader geographic area with the green 
transition of businesses. Its focus on businesses 
also comes at the expense of addressing the root 
causes of the lack of infrastructure and public 
services to accommodate the desired increase 
in the workforce. This can be partly explained by 
current requirements for Just Transition plans to 
focus on established industries and sectors at risk 
of the transition. In this particular case, the biggest 
challenge for regional authorities is how to facilitate 
the growth of expanding industries, which, in turn, 
would benefit the region as a whole. The case could 
therefore be made that Just Transition support 
should also be made available to support such 
interventions that benefit green industries.

Looking ahead to 2040, Övre Norrland’s economic 
prospects appear promising but hinge on it managing 
to become an attractive location for foreign talent 
to relocate to, without degrading public services 
for the existing population. To surmount these 
challenges, Övre Norrland is focusing on multi-tiered 
collaborations. Partnerships with neighbouring 
regions and international entities are already in 
place, aiming to share best practices and pool 
resources. Cooperation extends to local industries 
and educational institutions for skills development 
and re-skilling initiatives, aimed specifically at 
youth and low-skilled workers. Longer-term 
economic sustainability is being looked at through 
diversification into sectors like technology and IT.

3.4.1 Model exploration

Unfortunately, the model is not able to adjust 
changes in demand on the regional level, just on the 
sectoral level. The model results therefore showed 
a rate of increase in employment, decrease in 
unemployment and increase in workforce shortages 
proportionate to the other regions, which under 
normal circumstances might have been the likely 
outcome. However, given the expectation of local 
authorities and experts that a disproportionate share 
of the new jobs created at the European level will 
be located in Övre Norrland, these results are highly 
unlikely. Therefore, these are not included in this 
report, as they do not contain relevant information 
for policymakers working on these challenges.



4. COMPARATIVE 
ANALYSIS 



45Expected Labour Market Effects of the Green Deal Industrial Plan

The analysis of the selected Just Transition 
regions shows that they are navigating a complex 
landscape of economic transition, sustainability 
goals and labour market challenges. Each offers 
a unique set of opportunities and hurdles, shaped 
by its history, resources and current policies. 
Their experience of the transformation underway 
enriches our understanding of Europe’s economic 
fabric. The role played by social, environmental 
and political complexity in constituting this fabric 
further underlines the need for future research to 
adopt a broad-based understanding of societal 
interdependencies. Indeed, all regions mentioned 
the added value of learning from their peers, and the 
need to identify shared challenges and organise a 
common response.

The following chapter therefore provides a 
comparative analysis of the case study regions, 

based on the interviews, data analysis and model 
exploration. This forms the basis for the subsequent 
section on implications and recommendations for 
policymakers.

4.1 Challenges and opportunities of 
the studied Just Transition regions

Engagements with local policymakers and experts 
yielded valuable insights into the complexities of 
the Just Transition of their respective regions. While 
no region has yet found the optimal process, and all 
face considerable challenges, optimism abounded, 
strengthened by the conviction that their regions 
would be able to achieve a Just Transition.

All regions share a strong mining and industrial 
tradition but show distinct development paths for 

4. COMPARATIVE ANALYSIS 

 Hainaut Ast & CyL M-Sil & Sil Ö-Norrland

Ageing     
Cost-of-living crisis     
Low participation rates     
High unemployment   M-S S  
Lack of quality employment     
Youth & brain drain     
Low (perceived) quality of life     
Labour & skill shortages     
Availability of public services     

Table 4.1. Overview of regional socio-economic challenges with the highest relevance, per region.

Low  
Medium  
High  

Relevance
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their manufacturing industries. While Hainaut is 
focussing on biotech and could benefit from the 
manufacturing of batteries and renewable energy 
technologies in neighbouring regions, Asturias and 
Castilla y León see hydrogen, wind and marine energy 
as cornerstones of their future industry. Moravia-
Silesia and Silesia are continuing to diversify their 
manufacturing industries across a variety of sectors, 
including all types of green technologies, and Övre 
Norrland positions itself as the desired home for 
the green steel, battery and automobile industries 
and the mining of critical materials for the green 
transition. All regions, therefore, could benefit from 
the GDIP, which could contribute to a Just Transition 
if managed properly.

“How can we keep our young and skilled here, 
and how can we attract those from other 
regions to move here?”

For a successful Just Transition, local experts 
identified multiple socio-economic challenges that 
should be addressed, as listed in Table 4.1. The 
two most-pressing challenges for each region are 
demographic change and inequality, especially 
related to the cost-of-living crisis. This was 
confirmed both by local experts and by participants 
in a Just Transition expert workshop, as can be 
seen in Figures 4.1 and 4.2. Where local experts 
differed from their counterparts in Brussels was 
their assessment of the relative importance of the 
green transition. A key question that all interviewees 
seemed to grapple with is “how can we keep our 
young and skilled here, and how can we attract those 
from other regions to move here?”

The local view of the green transition is that it is 
amplifying local socio-economic challenges related 
to energy poverty, labour shortages and increasing 
unemployment in coal mining communities, but 
does not cause any new challenges in and of itself. 
Therefore, the preferred approach is to target the 
root causes of these challenges directly, rather than 
expecting green transition policies to solve these 
issues. This does not mean that local policymakers 
expect that the green transition’s effects are not 
disruptive. Rather, they stressed that tackling social 
challenges directly was a more effective Just 

Transition strategy than delaying or weakening green 
transition proposals. They additionally emphasised 
the value they place on the provision of long-term 
support with policies such as the JTM and the GDIP.

All policymakers, however, did mention that their 
assessment of the relative importance of the green 
transition was based on the current narrow definition 
that includes only the shift from high- to low-carbon 
energy sources. If, however, a broader definition is 
used that would see disruption to Europe’s energy-
intensive and automotive industries, each region 
would need a much more ambitious Just Transition 
programme. They were, therefore, clear that this is 
what they would expect from the next Commission: 
to come up with a clear plan for the future of these 
industries. 

“The regional approach to the Just Transition 
was at the optimal level of subsidiarity.”

Another consistent message from local experts was 
that the regional approach to the Just Transition 
was at the optimal level of subsidiarity. While it 
might be expected from regional policymakers to 
argue that they are best suited to tackle this issue, 
they also acknowledged that a democratic mandate 
and sufficient capacity was a requirement for a 
successful regional approach. And that this is not 
everywhere the case. Especially regarding the Just 
Transition, they pointed out the highly localised 
concentrations of workers and businesses active in 
sectors associated with both high- and low-carbon 
energy sources. At the same time, they argued 
that municipalities do not possess the capacity to 
deal with such transitions. While a local transition 
approach which does not involve the region in which 
it is located would not lead to sustainable change. 
For this, each local economy is too dependent on 
the region in which it is located. 

For resilient local economies, a few specific 
challenges were common. Skills shortages 
were deemed a top priority for businesses in 
manufacturing sectors for all regions, even Spanish 
regions with high existing unemployment. While 
a reduction in manufacturing employment was 
not welcomed by local policymakers, developing a 
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diverse economic ecosystem, including a significant 
share of locally owned SMEs, was deemed more 
important for sustainable economic development. 
For this, all regions, except Övre Norrland, identified 
a lack of digital and entrepreneurial skills as the 
main challenge to be overcome, as well as support 
for local business owners to adapt to the green and 
digital transitions. Multinational companies were 
viewed as a valuable addition to local economies, 
especially if they were supplied by locally owned 
companies, or if they located their digital operations 
locally.

To overcome skills shortages, all regions indicated 
that they were actively attracting skilled workers from 
elsewhere, within and outside the EU. In all regions, 
except Övre Norrland, increasing participation rates 
were also identified as a priority. However, it did not 
seem to receive as much attention as encouraging 
skilled immigration. Despite participation rates in 
the selected regions being below national averages 
and relatively few women participating in their 
labour markets. Despite all regions experiencing an 
ageing labour force, none prioritised encouraging 
the elderly to remain professionally active.

Finally, all local experts agreed that local and 
regional authorities lacked sufficient (financial) 
resources to deal with the challenges at hand. Most 
professed to have a good understanding of the 
changes expected, and the needs of their citizens 
and businesses for the transition. But only the 
most-experienced Just Transition regions in Spain, 
Poland and Czechia believed that they had the 
required institutional capacity to deal with these. All 
regions were positive about their cooperation with 
European institutions and programmes, although 
some did find the existing JTM and other regional 
programmes to be insufficiently flexible at adapting 
to changing local circumstances. Cooperation with 
national authorities was seen as much more mixed, 
with Spanish and Czech national authorities being 
viewed most positively, Swedish and Polish national 
authorities being viewed most negatively, and in 
Belgium the Walloon government being seen as 
more helpful than the federal level. Inter-regional 
cooperation was rated highly by all regions, either 
in terms of economic cooperation, such as the 
Eurometropole and Tritia, or through cooperation 
with regions further away and through knowledge 
exchanges.

Figure 4.1. Overview of the most-pressing socio-economic challenges for Just Transition regions.

Source: “Ensuring a Just Transition in Times of Industrial Transformation” workshop 6 December 2023.
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The interviews and research also yielded clear 
differences between the studied regions, as can be 
seen in Table 4.1. Each of the four regions could 
be viewed as representing a distinct archetype of 
Just Transition challenges. Nevertheless, it should 
be noted that each region does have each of the 
challenges listed. What the overview indicates is 
which challenges are relatively most pressing for 
each respective region.

The first archetype is Hainaut, which is grappling with 
concentrated long-term unemployment in specific 
communities that tend to be mainly low-skilled 
workers and those at risk of poverty. At the same 
time, such regions, which include many of Western 
Europe’s former steel and coal producing areas, face 
skills shortages in areas closely located to these 
left-behind communities. Other challenges, such as 
brain drain, quality of public services and quality of 
life, are present in some of the localities, but are not 
deemed the most pressing at the regional level.

The Spanish regions are the second archetype, 
where a lack of quality employment is the biggest 
challenge. Combined with high youth unemployment, 

this resulted in a strong outflow in the region’s young 
and skilled workforce. That this relocation is mostly 
for economic reasons can be seen from the high 
perceived quality of life for both regions. The regions 
also grapple with some skills shortages and a lack 
of public services in the more rural regions. Similar 
regions can be found across mostly southern 
European member states.

Moravia-Silesia and Silesia are exemplary for the 
third archetype of Just Transition regions, which see 
a combination of ageing with brain and youth drain, 
despite being able to offer sufficient economic 
opportunities. While the even-better economic 
opportunities on offer elsewhere might influence this, 
local experts singled out the low perceived quality of 
life as the biggest culprit. Multiple variations of this 
were offered, from a less international environment 
than their respective capitals, to a less diverse 
cultural and gastronomic scene, and from a lack of 
public green spaces to a low quality of air. Public 
services were rated quite highly, especially with 
regard to the quality of educational institutions, while 
public transport had room for improvement. While 
both regions are unique for their relative importance 

Source: “Ensuring a Just Transition in Times of Industrial Transformation” workshop 6 December 2023.

Figure 4.2. Relative size of magnitude of the impact of megatrends on European Just Transition 
regions according to the participants of the workshop "Ensuring a Just Transition in Times of Industrial 
Transformation."
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of the manufacturing sector, similar areas can be 
found across Central Europe.

The last archetype, which might be unique to Just 
Transition regions, but not to Europe’s metropolitan 
areas, is Övre Norrland’s challenge of a lack of public 
services to deal with the expected growth in its labour 
force. This is related to a lack of affordable housing, 
health care and educational facilities. Furthermore, 
it appears paramount that the transition in the region 
be delivered without forgetting the rights of local 
populations in need of care or support, and with the 
consideration of preserving indigenous knowledge 
key in stewarding the land. 

4.2 Exploring the effects of the GDIP and 
complementing labour market policies

Continuing the comparative analysis of the previous 
section, the following subchapter provides an 
overview of the model results per region in a series of 

graphs that show the effects of the three scenarios 
– baseline, GDIP, and GDIP with complementing 
labour market policies – for all regions except Övre 
Norrland for the number of employed, the number of 
unemployed and workforce shortages. This enables 
a comparative assessment of the policy impacts, 
and thus, exposes the underlying labour market 
dynamics relevant for achieving a Just Transition.77

4.2.1 Baseline

“The assessment of interviewed policymakers 
that demographic change has a significant 
impact is confirmed.”

The baseline outcomes are based on extrapolating 
past trends and differing industry growth rates to 
account for uncertainty; it also includes phasing-
out coal mining by 2040 in a linear manner. As 
can be seen in Figure 4.3, a slight decrease to a 
stabilisation of employment can be seen for all 

Figure 4.3. Number of those employed in manufacturing, excluding construction, under the base-
line per region.



50 Expected Labour Market Effects of the Green Deal Industrial Plan

Figure 4.4. Number of those unemployed in manufacturing, excluding construction, under the 
baseline per region.

Figure 4.5. Workforce shortages in manufacturing, excluding construction, under the baseline per 
region.
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Figure 4.6. Percentage change in the number of employed under the GDIP high scenario compared 
to the baseline in manufacturing, excluding construction, per region.

regions. In Figure 4.4, a decrease in unemployment 
for those with experience in the manufacturing 
sector is observable, and in Figure 4.5, workforce 
shortages strongly increase for all regions, except 
in Spain, which increase slightly. Based on these 
results, the assessment of interviewed policymakers 
that demographic change has a significant impact is 
confirmed. 

While a reduction in employment could also 
indicate deindustrialisation, this is unlikely based 
on the decrease in unemployment and increase in 
workforce shortages. The relatively larger spread 
of the 25-75% quantiles for unemployment and 
workforce shortages compared to employment 
shows that differences in economic development 
have a more marked effect on unemployment and 
workforce shortages than employment. Lastly, 
what is surprising is that Silesia exhibits a slight 
decreasing trend in unemployment, despite the 
closure of coal mines. Although these effects will 
undoubtedly be marked at the local level, it seems 

that Silesia’s manufacturing sector’s demand for 
labour is strong enough at the regional level that it 
should be able to offer most job-seeking coal miners 
employment at a suitable skill level without much 
disruption. 

4.2.2 GDIP 

The GDIP scenario includes the effects of what 
could happen if the NZIA and CRMA policies, as 
described earlier, are implemented. To simplify the 
interpretation and focus on the specific effects of 
the selected scenario, only the highest policy impact 
scenario is shown. The effects of the other low and 
medium policy scenarios are similar to the high 
scenario, but less strong. Figures 4.6-4.8 show the 
relative increase or decrease of implementing the 
GDIP compared to the baseline.

For employment, the possible effects of the GDIP 
seem to differ between regions, as can be seen in 
Figure 4.6. Asturias is expected to benefit most, 
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Figure 4.7. Percentage change in the number of unemployed under the GDIP high scenario 
compared to the baseline in manufacturing, excluding construction, per region.

Figure 4.8. Percentage change in workforce shortages under the GDIP high scenario compared to 
the baseline in manufacturing, excluding construction, per region.
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with Silesian regions seeing little to no measurable 
effect, and the other regions somewhere in between. 
Nevertheless, even the benefits for Asturias are 
within the 25-75% quantile of the baseline, indicating 
that the effects are highly dependent on other trends, 
especially regarding technological change. 

As can be seen in Figure 4.7, the effects of the GDIP 
on unemployment go beyond that of employment, 
with all regions seeing a decrease, and with Asturias 
again benefiting most. Nevertheless, the effects are 
all within the quantile of the baseline, showing the 
importance of the other trends.

Lastly, as shown in Figure 4.8, the GDIP will lead to 
an increase in workforce shortages for all regions, 
apart from the Silesias, where the effects are too 
uncertain to be different from the baseline.

“It is still likely that the GDIP will have a 
significant impact on the labour market of 
the localities where the targeted sectors are, 
or will be, located.”

While the labour market impacts of the GDIP 
estimated by the SEER model are not as large as  
indicated in figure 4.2, this is likely due to the small 
relative size of the GDIP sectors of total regional 
employment. Despite the small observable effects, 
it is still likely that the GDIP will have a significant 
impact on the labour market of the localities where 
the targeted sectors are, or will be, located.

4.2.3 Complementing GDIP with labour market 
policies

The GDIP scenario with labour market policies is 
shown as the percentage change of implementing 
either of the labour market policies under the GDIP 
high impact scenario, compared to the case of only 
implementing the GDIP. P1, the dashed line, depicts 
the improvement of within-regional labour mobility, 
while P2, the dotted line, represents supporting 
relocation to other regions.

“Complementing the GDIP with labour 
market policies seems to be a no-regret 
option for all regions.”

Based on the results in Figures 4.9-4.11, it seems 
that complementing the GDIP with labour market 
policies seems to be a no-regret option for all 
regions, although their quantifiable impact is likely 
limited. As can be seen in Figure 4.9, both labour 
market policies would increase the number of 
employed in all regions by 2035, except in Spain, in 
the case of supporting relocation. Unemployment 
also decreases for all regions for both labour 
market policies and moves to outside the baseline 
quantile for all regions, except Spain, under the 
policy of improving within-region labour mobility. 
The expected increase in workforce shortages as a 
result of the GDIP is likely to be neutralised and even 
reduced compared to the baseline for most regions 
under both policies, except north-western Spain, in 
the case of supporting relocation.

“A trade-off exists between improving within-
region labour mobility and supporting 
relocation.”

Thus, it becomes clear that a trade-off exists 
between improving within-region labour mobility and 
supporting relocation. This is especially the case for 
the Spanish regions, but can also be observed for 
the rest. On one hand, supporting relocation to other 
regions is likely to outperform improving within-
region labour mobility in reducing unemployment. 
At the same time, supporting relocation does lead 
to less-desirable outcomes for employment and 
workforce shortages compared to the other labour 
market policy, and even in some cases compared to 
the GDIP. The resulting reduction of employment and 
increase in labour shortages could have negative 
effects on the local economy, and the ability of the 
regions to thrive, even though supporting relocation 
is better at reducing unemployment.

Overall, it can be observed that the studied 
labour market policies are effective at reducing 
unemployment in the manufacturing sector for the 
included regions, but might not lead to the decrease 
that would be socially desirable. Of the two policies, 
improving within-region labour mobility is especially 
well suited for reducing workforce shortages, but 
likely not by enough to counteract trends working in 
the other direction, such as ageing. If the goals of 
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Figure 4.9. Percentage change in the number of employed under the GDIP high scenario and labour 
market policies compared to the GDIP high scenario in manufacturing, excluding construction, per 
region.

Figure 4.10. Percentage change in the number of unemployed under the GDIP high scenario 
and labour market policies compared to the GDIP high scenario in manufacturing, excluding 
construction, per region.
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Figure 4.11. Percentage change in workforce shortages under the GDIP high scenario and labour 
market policies compared to the GDIP high scenario in manufacturing, excluding construction, per 
region.

reducing workforce shortages and unemployment 
to manageable levels are to be achieved, improving 
within- and between-region labour mobility is a good 
first step, with more ambitious policies required. 
For example, policy packages that combine various 
measures that address the root causes of labour 
mobility barriers in an integrated approach. What 
this could look like is discussed in the next chapter. 

4.3 Limitations of modelling

The results from the modelling exercise offer 
several noteworthy insights, but they also come 
with their own set of limitations, underscoring the 
need for careful interpretation and further research. 

One significant takeaway is that the study of total 
employment indicators, even when differentiated 
at regional and industry-specific levels, may not be 
the most effective lens for evaluating the impacts 
of green industrial policies like the CRMA and the 
NZIA. The reason is that these policies often target 
sectors that make up a small proportion of the overall 
workforce, even in specific regions that specialise in 
such industries. Consequently, their influence can be 
masked by broader trends, especially demographic 
changes, which appear to have a substantial impact 
on labour market indicators across all regions.

However, the model does reveal that labour market 
policies aimed at improving mobility within a 
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region and supporting relocation do appear to 
have some positive effects on tackling labour 
market mismatches, be it in terms of skills or other 
factors. It remains that the efficacy of these policies 
varies considerably by region, and could be further 
influenced by the way in which they are implemented.

Future research should, therefore, focus on refining 
the model to account for the granular impacts of 
targeted industrial policies on specific sectors and 
regions. This could involve running scenario-based 
simulations that factor in demographic trends and 
sector-specific nuances. Researchers could also 
explore the integration of qualitative data to enrich 
the model’s predictive capabilities. Moreover, there 
is a clear need for an in-depth analysis to understand 
why certain labour market policies have varying 
impacts in different regions. Such insights would 
be valuable for policymakers seeking to formulate 
more effective and targeted interventions.

In conclusion, while the model provides a starting 
point for understanding the effects of industrial 
policies and labour market interventions, it should 
be used with caution. The findings underscore the 
need for a more-nuanced approach to studying 
the effects of policies that are region specific and 
sector specific. By focusing on these granular levels, 
researchers and policymakers could develop more 
effective strategies to address the challenges of 
sustainable economic development.
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5. IMPLICATIONS OF THE OUTCOMES 
AND POLICY RECOMMENDATIONS 

“What is needed is a systems approach that 
combines measures already proposed at the 
EU, national or regional level in an ambitious 
and integrated manner.”

The research conducted provides critical insights 
for policymakers at the EU level, emphasising the 
necessity of complementing the GDIP with labour 
market policies. However, it also shows that, to 
achieve a Just Transition, a piecemeal approach, 
consisting of individual labour market policies, 
is unlikely to be sufficient. What is needed is a 
systems approach that combines measures already 
proposed at the EU, national or regional level in an 
ambitious and integrated manner.

Some concrete and possibly surprising results 
came out of our research, of which five stand 
out. Firstly, the labour market effects of the green 
transition, especially that of the GDIP, will be locally 
concentrated and regionally small. This result 
would only hold true if the transition remained 
concentrated in energy-production industries, 
and would be different if energy-intensive and 
automotive industries were affected. Secondly, a 
regional approach is deemed most effective given 
the unique and local character of these challenges. 
Thirdly, inter-regional approaches are deemed most 
effective to achieve a Just Transition, with regard 
to both economic cooperation and to knowledge 
exchange. Fourthly, green transition policies can 
amplify or alleviate, but not solve, socio-economic 
challenges, while social policies are crucial for the 
green transition to be a success. Lastly, the studied 
policies of GDIP, improving within-region labour 
mobility and supporting relocation do yield better 
socio-economic outcomes than the baseline, but 
are insufficient to address the socio-economic 
challenges identified per region.

Other insights relate to more practical issues. 
The most urgent challenge was not seen to be 
helping coal miners transition to new employment; 
instead, the primary focus for policymakers lies 
in transitioning their communities as a whole. 
Such transitions take time, long-term commitment 
and sufficient resources, all of which are in short 
supply. The JTM was, however, seen as something 
that offered exactly that. On the other hand, local 
policymakers did find this and other European 
funding insufficiently flexible to adapt to changing 
circumstances, such as the energy crisis. At the 
same time, TJTPs mostly focussed on supporting 
the transition of businesses, while prioritising the 
social issues identified above has received less 
space. 

To effectively address these challenges and 
implement these solutions, a systemic approach, 
similar to the one adopted by Spanish regions, 
is required. This approach combines various 
elements into a cohesive strategy, as shown in 
Table 5.1, ensuring that labour market interventions 
contribute to long-term socio-economic resilience 
and sustainability, as well as being adaptive to local 
and urgent needs. Such approaches should include 
measures that address the following elements, which 
we list with the relevant institutions or organisations 
working on them.

A more detailed breakdown of the labour mobility 
challenges was already provided in Chapter 2, and 
so what follows in Table 5.2 is a non-exhaustive list 
of examples of existing initiatives. Overarching all 
these challenges is the Council recommendation on 
ensuring a fair transition towards climate neutrality.78 

A follow-up study will go into more depth on how a 
Just Transition programme with a systems approach 
can be best designed, and what such a programme 
could include.
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Elements of a 
system-change approach

Concrete measures in place or proposed 

Develop and support region-
specific and community-focussed 
transformation plans, a “place-based 
approach”

The JTM and related initiatives, such as the Just Transition 
Platform, as well as cohesion funding more broadly, and 
many national initiatives

Improve economic resilience 
of regions by supporting inter-
regional economic cooperation and 
knowledge exchange, as well as 
supporting local SMEs

The Committee of the Regions, the Interreg platform, 
various interregional cooperations such as Eurometropole, 
various initiatives by DG REGIO and others on interregional 
cooperation; see also private initiatives such as the European 
Clusters Alliance. For SMEs, see the work done by DG GROW, 
as well as the JTM

All the above-mentioned initiatives also build on and 
strengthen the institutional capacity of regional authorities, 
such as forecasting skills and labour needs

Stem youth and brain drain, as well 
as adapt to ageing

The above-mentioned programmes also attempt to address 
brain and youth drain, especially with regard to creating 
regional economic opportunities. However, adapting to ageing 
societies is still a relatively new challenge with few proven 
solutions, while improving local quality of life is detailed below

Support citizens with the cost-of-
living crisis

The Social Climate Fund and similar national initiatives 
support those most at risk with targeted financial support 
in the short term, while in the long-term well-paid, quality 
employment (see table 5.2) is essential. As some of these 
initiatives alrea do, this should be combined with support 
with the transition to lower-carbon forms of energy, especially 
heating and mobility.

Ensure local context is taken into 
account, and ensure a long-term 
approach

Multiple regional Just Transition programmes and the 
requirement for Territorial Just Transition Plans already 
aim to empower local stakeholders through civil and social 
dialogue.

Table 5.1. Elements of a system-change approach and associated measures.

Sources: “The Just Transition Mechanism”. European Commission; “Regional industrial transitions to climate neutrality”. 
OECD; “Just Transition Platform toolkit”; “2021-2027 programme manual, version 2”. Interreg Europe, December 2022; 
“Spain, 4 years towards a just energy transition”.

https://ec.europa.eu/regional_policy/funding/just-transition-fund/just-transition-platform/toolkits_en
https://www.interregeurope.eu/sites/default/files/2023-02/IR-E_programme_manual_annexes.pdf
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“This study confirms the importance of 
engaging with local and regional actors 
in addition to data and literature review 
analyses.”

Finally, for researchers working on the Just 
Transition and related fields, this study confirms 
the importance of engaging with local and regional 
actors in addition to data and literature review 
analyses. Where EU policymakers indicated that 
some of the regional findings surprised them, such 
as the relative importance of transitioning coal 
miners, local policymakers did not. Nevertheless, 
they did indicate that discussing these topics with 
researchers helped them identify some of the root 
causes of the issues they are dealing with on a daily 
basis, such as the quality-of-life challenge underlying 

the youth and brain drain. Furthermore, local 
policymakers found insights from their peers most 
useful, either in written form or shared in discussion 
fora, showing the importance of including detailed 
case studies and organising knowledge-exchange 
events. Lastly, policymakers at all levels welcomed 
support with forecasting economic changes, shifts 
in labour demand and insights into how to anticipate 
these, although emphasising that such insights need 
to be granular to be actionable.

Labour mobility barrier Concrete measures in place or proposed 

Labour mismatch Invest in increasing participation rates, especially of 
women, disadvantaged groups and the elderly; see 
primarily the Council recommendation

Skills mismatch Support human capital development, e.g., by the year 
of skills, the pact for skills, the EURES platform and the 
matching tool for immigrants by DG HOME

Attractiveness of jobs Improve pay and working conditions; see the Council 
recommendation and work by Eurofound

Attractiveness of location Improve quality of life; invest in public services and 
especially the availability of affordable housing, health 
care, education and mobility.

Timing and transition challenges Financial support for the transition period, e.g., the 
various Just Transition programmes

Table 5.2. Labour mobility barriers and measures to overcome them.

Source: “European year of skills”. European Commission; “Fit for 55 climate package: Impact on EU employment by 
2030”. Eurofound; “Job creation and local economic development 2023”. OECD; Gensheimer et al. “Territorial perspective 
on green industrialisation”.

https://year-of-skills.europa.eu/index_en
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5.1 Region-specific recommendations

Hainaut should focus on (re)integrating the long-
term unemployed in the labour market, as well as 
those in left-behind communities, women and the 
low skilled. Focus should therefore be on supporting 
them to find new employment in all industries 
through targeted integration programmes, while 
also supporting employers, especially in biotech, to 
find and train the workers they lack. Working closely 
together with local employers, training providers and 
employment agencies, as well as with neighbouring 
regions, and those leading in the aforementioned 
technologies, could yield clear benefits. 

For Asturias and Castille y Leon, demographic 
change is the number one priority in the long term, 
while reducing unemployment, specifically for 
the youth, is the short-term challenge. While the 
expansion of new industries in clean energy could 
help with this, most job opportunities will likely be 
created in service sectors, likely with digital skills. 
Collaborations with regions that have successfully 
addressed youth unemployment is therefore 
strongly recommended, as well as exchange with 
other regions facing youth drain, such as Moravia-
Silesia and Silesia. Lastly, economic policies should 
specifically target industries that lack young workers 
to consider north-western Spain as an attractive 
place to establish (knowledge) production facilities.

In Moravia-Silesia and Silesia, it is clear that the 
biggest challenge is not job opportunities, but rather 
improving the attractiveness of the regions and their 
jobs to local workers: miners as well as the young 
and highly educated. At the same time support is 
needed to address the energy poverty crisis. Similar 
to the Spanish, and to a lesser extent Belgian regions, 
more efforts should be invested in increasing the 
quality of public services to increase (perceived) 
quality of life. Collaborations with regions that have 
managed to do so is therefore also recommended. 
Finally, expanding Just Transition support to be able 
to tackle socio-economic challenges related to the 
energy transition more broadly is advisable.

In northern Sweden, it is clear that most support is 
needed to build the social and public infrastructure to 

accommodate the influx of workers, and that social 
policy and especially financial support should be 
directed towards this, both at national and EU levels. 
Interregional collaboration is advised with regions 
that have a large pool of workers with experience 
in expanding green industries, for example, the six 
other regions in this study. Care should be taken 
here to ensure the exchanges are set up to stem 
youth and brain drain, not accelerate it.
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CONCLUSION

“A hopeful and sometimes surprising narrative 
emerges of the potential of the GDIP for Just 
Transition regions.”

Based on the results described above, a hopeful 
and sometimes surprising narrative emerges of the 
potential of the GDIP for Just Transition regions, and 
the expected benefits of enhancing it with labour 
market policies. At the same time, any successful 
Just Transition needs to address the complex and 
intertwined socio-economic challenges of each 
region, some of which are shared, while others 
are context specific. Furthermore, it is clear that 
the green transition is just one of four megatrends 
affecting the European labour market, and if Europe 
and its regions are to thrive, it must be able to deal 
with them through an integrated approach. The 
expected benefits are not to be underestimated: a 
fairer, greener and prosperous Europe, with greater 
well-being for all its citizens.

Acknowledging the limitations of the research 
approach, we come to three conclusions.

Firstly, the labour market effects of the green 
transition will be felt locally and should be dealt with 
regionally and solved inter-regionally. Most affected 
manufacturing jobs in both high- and low-carbon 
energy systems are in niche industries that employ a 
small share of any region’s manufacturing workers, 
but are often concentrated in a few localities. As a 
result, Just Transition programmes should be able to 
be sufficiently targeted at the regional level for them 
to be effective, while also taking into consideration 
the various levels of institutional capacity at sub-
national level to implement them effectively. The 
offered solutions are mostly of inter-regional nature, 
both through strengthening economic cooperation to 
benefit from each region’s comparative advantages, 
as well as enhancing knowledge exchange between 
regions grappling with similar challenges.

Secondly, green transition policies can alleviate but 
not solve socio-economic challenges, and social 
policies are essential for a green transition. That 
the transition needs to be just to happen is an oft-
repeated truism, which this research has expanded 
on to demonstrate that this can only happen with well-
designed social policies. While the green transition 
can worsen, or improve, socio-economic challenges, 
their root causes are elsewhere. Weakening or 
delaying green transition policies will, therefore, not 
solve any of such challenges, while leaving out social 
policies from green transition programmes is bound 
to lead to delays or their demise. Specifically, labour 
market shortages are a threat to a speedy green 
transition and Europe’s prosperity, while reducing 
inequality and improving resilience in the face of 
demographic and technological change is essential 
to retain public support for the EGD.

Thirdly, Just Transition objectives can only be 
achieved with a systems approach. While almost 
all of the individual solutions are well-known, few 
regions and no countries have yet adopted an 
integrated approach that deals with the root causes 
of the described socio-economic challenges. The 
programmes that do this are of too-limited scope 
to make a difference at regional and sectoral 
levels. Where some of the studied Just Transition 
programmes have been able to facilitate the transition 
for those already employed, including those in left-
behind communities is a bigger challenge. This is a 
hopeful finding, as the solutions are already known 
and have proven to work on a smaller scale. The 
challenge remains how to integrate these at a large 
enough scale, which will be the focus of the next 
study in this series.

On a methodological point, a case-based approach, 
including interviews with policymakers, turns the 
affected regions from objects to subjects in their 
Just Transition stories, and are especially helpful 
to dispel narratives of despair and dependence. 
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This combined with data analysis can help identify 
commonalities between such regions, as well as 
unique characteristics that can help policymakers 
experiment and learn from one another. Lastly, 
modelling possible futures enables the exploration of 
policies and their expected effects, which can guide 
discussions by showing the order of magnitude of 
effects, and the underlying dynamics that lead to 
them. Nevertheless, research cannot and should 
not determine which policies are optimal under all 
circumstances; rather, it can inform the democratic 
process of policymaking in a complex environment.

“A Just Transition in a thriving and green 
Europe is possible, even for the hardest-hit 
regions.”

A Just Transition in a thriving and green Europe 
is possible, even for the hardest-hit regions. 
Policymakers at all levels are working tirelessly 
to make this a reality and have made substantial 
progress in recent years, for example, through 
the JTM. This and subsequent studies can 
hopefully contribute to the continuation, expansion 
and improvement of these efforts to support 
policymakers to achieve a Just Transition for all 
European regions.
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System dynamics modelling

System dynamics (SD) modelling is one out of 
top three computational simulation modelling 
paradigms, along with discrete-event simulation 
(DEVS) and agent-based modelling (ABM). At its core, 
SD models complex dynamic systems and helps to 
understand them by building a causal theory of the 
interaction of their numerous parts represented in 
a causal loop diagram (CLD).79 It also allows non-
linear relations between system elements, feedback 
loops and delays to be taken into account.

A CLD visualises how different elements in a system 
are interrelated. The relationship between these 
elements is marked by either positive or negative 
polarities. Positive polarity, often indicated by a "+" 
sign, signifies that the two variables change in the 
same direction. For instance, an increase in the 
rabbit population would lead to an increase in the 

fox population, given that rabbits are a food source 
for foxes (Figure 1A). Conversely, negative polarity, 
denoted by a "−" sign, indicates that the variables 
change in opposite directions. In the context of 
our example, this could be interpreted as follows: 
an increase in the number of foxes, predators to 
rabbits, would subsequently cause a decrease 
in the rabbit population. Then these interactions 
are viewed collectively; they form what is known 
as a balancing feedback loop, contributing to the 
dynamic equilibrium of the ecosystem. The stability 
and behaviour of such a loop are contingent upon 
the specific quantities and proportions within the 
system. An imbalance, such as an excessive number 
of predators, can disrupt this equilibrium, potentially 
leading to the collapse of the system.

Another way of presenting an SD model is in a set 
of stocks and flows diagram (SFD), where stock 
accumulates a specific resource and the inflow and 

Figure Annex 1A. A CLD examining the behaviour of an ecological system consisting of rabbits 
and foxes.
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outflow decrease. Importantly, the change in stock 
value happens over time. Thus, we can observe its 
change at any given point in time. For example, stock 
can represent all employed persons of a certain 
country with an inflow hiring and outflow firing 
(Figure 2A). The inflow and outflow usually have 
rates to model how quickly the change is happening 
and may form feedback loops, creating non-linear 
behaviour.

While a CLD is more often used to depict a certain 
idea qualitatively, SFDs are typically based on data 
and used for quantitative analysis. In the simplest 
case, to make a quantitative model, one should 
specify the following in the simulation software 
(e.g., Vensim, Stella, AnyLogic):

1) units for time (e.g., year), a time step (e.g., 
month), and start and end times;

2) initial stock value; and

3) inflow and outflow equations.

Using the example from Figure 2A, the number of 
initially employed persons and how many people get 
hired and fired per time unit (e.g. a year) are known. 
Next, we can simulate the model and observe the 
change in either stock or inflow and outflow. Note 
that when we simulate the model, it becomes 
represented as a set of differential equations that 
will be solved.

DEVS models them through changes of states at 
specific (discrete) points in time. One of the most 
common applications of DEVS is supply chain 
modelling, where elements are stocks of certain 
goods, facilities for loading them, transport and 
clients. ABM is centred around the concept of 
an emergent phenomenon that can be created 
from the individual interactions of an agent with 
the environment. A typical application of an ABM 
is infectious disease modelling, when a disease 
appears if two or more agents interact with an 
infected one.

 While all three paradigms aim to understand complex 
systems, our decision to use SD for this study is 
threefold. Firstly, the nature of the policy question. 
We are interested in a high-level understanding. The 
impact of the European Green Deal Industry Plan can 
be observed on the country and regional scales, and 
insights on such a scale (opposite to an individual) 
will be beneficial. Secondly, the long-term impacts. 
We expect that policies will have an impact for a 
prolonged period. Thirdly, we expect the concept of 
delay to play an important role. Time is needed to 
change a job, a sector, or move to another region or 
country, and education will play an important role. 
We also argue for a more comprehensive analysis 
of such a complex problem with other simulation 
modelling paradigms and models (e.g., economic, 
optimisation, behavioural).

Figure 2A. An SFD representing an oversimplified labour market model.
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Model introduction

The SEER model is developed to support 
policymakers working on labour-market-dynamics-
related issues, specifically in the context of the green 
transition. Its granular capability can distinguish 
intricacies down to the regional level (NUTS280), 
sectoral level (NACE281), job category (ISCO282) and 
skill level (ISCED83). This capability makes it an asset 
for policymakers spanning various governance tiers. 
They can systematically identify and scrutinise 
labour market trends, while also conducting 
hotspot analyses to understand the geographic and 
sectoral implications. This includes potential shifts 
in (un)employment rates and emerging workforce 
shortages. 

It should be noted that the model is set up to be 
exploratory, not for accurate point predictions of 
the abovementioned metrics.84 The outcomes will 
always be "envelopes" (i.e., ranges over time) of 
plausible futures, given the uncertainties involved. 
In this way, policymakers can understand which 
dynamics and trends are most likely to affect their 
regions and sectors of interest, and how they interact 
with the studied policies. 

The SEER model includes the following entities: 
27 countries and 229 regions. Based on Eurostat 
data, they all have corresponding numbers for the 
number of employed people in 16 industries or 63 
subindustries and 31 types of jobs. As for the spatial 
and temporal resolution and the extent, spatial 
resolution is either on NUTS0, NUTS1 or NUTS2, and 
the time step in the model represents 0.25 years, 
and simulations are run for ten years from 2025 until 
2035.

To ensure comparability and the possibility to 
easily update the results in the future, the model 
sources all data from Eurostat. There are seven 

major constraints regarding the model and the data 
that should be considered. The first is that labour 
market data at the regional level in Eurostat is only 
available at NACE2 level, meaning, for example, 
that it cannot analyse the increase in employment 
for manufacture of batteries and accumulators, 
only for the manufacture of electrical equipment. 
Secondly, the model does not (yet) allow skill levels 
of the currently unemployed to be distinguished 
between. Thirdly, the model only shows results 
at the NACE1 level, which, in this case, means all 
manufacturing and mining industries, excluding 
construction. Fourthly, the policy intervention in the 
model of re- and upskilling is still under construction 
and was unavailable for this specific analysis. 
Fifthly, migration between regions is currently 
unbounded and unfocused, meaning that there is no 
difference in likelihood for workers moving between 
neighbouring regions, or to a region on the other side 
of Europe. Sixthly, the carrying capacity of regions is 
not included, meaning that it could be possible that 
in the model a region would have more workers than 
can be housed, educated or cared for. Lastly, not all 
the relevant relationships are included yet, such as 
linking retirement and graduation with population 
structures. These processes are currently included 
by manner of extrapolation of past trends.

Despite these shortcomings, the model provides 
crucial answers by linking large datasets that can 
be mobilised to serve public policy. It thereby is an 
important complement to the existing policy impact 
assessment tools of the European Commission and 
national authorities. 

The core module – labour dynamics

The most important processes in the model, which 
are repeated at every time step, are recruitment 
and separation, which are the inflow and outflow 
into a stock of employment (Figure 3A). Currently, 
the model operates with the use of the following 
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mechanism of hiring: people are recruited in case of 
a shortage for a job that matches their qualifications. 
Separation, in turn, is operationalised in the 
following way: organisations will separate from their 
employees if there are not enough jobs available in 
the sector where they are employed. These workers 
will become unemployed. 

Figure 3A. A simplified SFD of the key flows in the 
model, showing how workers move from employed 
to unemployed and vice versa.

Once a worker is unemployed, they enter a sequential 
process that determines if they are hired again. All 
recruitment is based on skill matching (i.e., workers 
can only be employed in a job with a similar skill 
level to their previous job); the availability of jobs, as 
measured by labour demand in a particular sector; 
and the probability of being hired, which reflects 

the challenge of job seeking. The three steps of the 
recruitment process are in order of priority:

1) Samesectoring is a process where unemployed 
workers are hired when there is a shortage in 
the workforce for a specific type of job within 
a specific industry and region. Essentially, 
it involves hiring from the existing pool of 
unemployed workers qualified for a particular 
job role within the same industry.

2) Resectoring is an alternate hiring route, 
separate from samesectoring. It involves hiring 
unemployed workers for the same type of job 
role within the same region but in a different 
industry.

3) Relocation is another alternative hiring route 
where unemployed workers who haven't been 
hired through samesectoring or resectoring 

Figure 3A. A simplified SFD of the key flows in the model, showing how workers move from 
employed to unemployed and vice versa.
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might be hired in other regions but for the same 
type of job and within the same sector.

Each of these three steps has a different probability 
of success. For example, with an initial pool of 100 
unemployed individuals and a 50% success rate 
for "Can hire in the same sector", only 50 will find 
employment through that route, if there is sufficient 
labour demand. 

Policy interventions in the model function by 
changing the probability of success for workers to 
find employment through one of the channels. For 
example, through investment in local job-matching 
services, the chance of finding a job in the same 
sector and region (samesectoring) could improve 
from 50 to 75%, meaning 75 of the 100 will be 
employed.

Lastly, as job seeking takes time as well as effort, 
we use a set of parameters to capture those delays. 
For instance, for samesectoring, it is defined by the 
parameter "time to hire". By default, it is a quarter 
of a year, which means gaps in the workforce are 
practically filled immediately compared to the time 
step of the model.

In this way, the stocks of employed and unemployed 
and their connecting flows form the model's main 
feedback loop. This loop is driven by the model's 
structure and data behind it, and thus, allows for 
non-linear behaviour.

Model inputs and outputs

The inputs and outputs of the SEER model can 
be seen from the XLRM framework in Figure 4A 
(external factors, policy levers, relations in the 

Figure 4A. SEER model in the XLRM framework.
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system and performance metrics). The external 
factors determine labour market demand in the 
form of the two studied policies of the Green Deal 
Industrial Plan and coal industry phase out by 2040. 
The policy levers that facilitate the Just Transition are 
those that can improve or decrease the probability 
of finding a job in the same sector and same 
region, in another sector and the same region, or in 
another region in the same sector. For uncertainty, 
the model has an extensive number of constants, 
potentially viewed as uncertainties. However, for 
the purposes of this study, we are concentrating on 
two primary categories: industry growth rates and 
stochastic uncertainties that allow us to alternate 
the model's random seeds. Finally, while the model 
allows us to explore multiple performance metrics 
(such an option is primarily driven by the fact that 
we can observe them across multiple scales across 
different attributes), we focus on the following: 
number of employed and unemployed persons; and 
workforce shortages.

For a complete overview of the model, see PEAS 
Center85 and Pruyt.86 A model as text can be sent 
upon request.

Modelling CRMA and NZIA 
labour market impacts

The labour market impacts of the CRMA are difficult 
to assess, as no sectoral nor regional breakdown 
was provided in the impact assessment. We 
therefore compiled the data shown in Table 1A of 
the sectors most relevant to the case regions for a 
low, medium and high policy impact scenarios, and 
tested these with experts. We selected the five most 
relevant sectors, and provided each with a value 
of expected labour demand growth until 2035 as a 
result of the CRMA.

Modelling NZIA labour market impacts

The labour market effects of the NZIA are based 
on Table 2.2 and translating them into growths 
rates based on the current size of the workforce 
for each sector in Table 2A. As the carbon capture 
and storage and hydrogen technologies were not 
included in the table, and had less-clear estimates, 
we did not include them for this assessment.

CRMA, inc. in labour demand (%) by 2035 Low Medium High

B7 Mining of metal ores +10% +20% +30%

C24 Manufacture of basic metals +20% +35% +50%

C25 Manufacture of fabricated metal products, 
except machinery and equipment

+20% +35% +50%

E38 Waste collection treatment and disposal 
activities and materials recovery

+20% +40% +60%

E39 Remediation activities and other waste 
management

+20% +40% +60%

Table 1A. Estimating CRMA labour market impacts at the regional level.
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For the technologies included a translation was 
necessary from total jobs per technology to increase 
expected in labour demand per NACE sector. For 
an increase in labour demand for the wind sector, it 
was assumed that 50% of such jobs would be in the 
“Manufacture of fabricated metal products, except 
machinery and equipment”, related to the production 
of all elements except the turbine, and 50% of 
jobs in “Manufacture of turbines”, which is part of 
“Manufacture of machinery and equipment n.e.c.”. 
For solar PV, it was assumed that 50% of jobs for 
“Manufacture of electronic components and boards”, 
part of “Manufacture of computer, electronic and 
optical products”, and 50% of jobs in “Manufacture 
of electrical equipment”. For heat pumps, it was 
assumed that all jobs were in “Manufacture of central 
heating radiators and boilers”, part of “Manufacture 
of fabricated metal products, except machinery and 
equipment”. For battery cells, it was assumed that 
all jobs would be part of “Manufacture of batteries 
and accumulators”, part of “Manufacture of electrical 
equipment”. For electrolysers, it was assumed that 
all jobs were part of “Manufacture of electrical 
equipment”.

Industry/scenario name Low Medium High

C25 Manufacture of fabricated metal products, 
except machinery and equipment

+1.2% +1.2% +2.3%

C26 Manufacture of computer, electronic and 
optical products

+0.0% +1.0% +2.6%

C27 Manufacture of electrical equipment +10.0% +20.1% +24.1%

C28 Manufacture of machinery and equipment 
n.e.c.87

+0.5% +0.5% +0.6%

Table 2A. Estimating NZIA labour market impacts at the regional level.
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Expert interview methodology

For the stakeholder interviews, we approached 
policymakers and experts in each of the studied 
regions through the personal networks of the 
researchers and the FEPS institutional network. 
Each of the potential candidates was emailed the 
questionnaire given below, with the request to fill 
it out or for an (semi-structured) interview. At the 
next stage, we emailed all interviewees with the 
draft text of their respective regions for feedback. 
Simultaneously, to complement the ongoing work, 
we conducted multiple off-the-record conversations 
with experts to sense check our analysis based on 
regional statistical data.

In total, we received the following input from our 
stakeholder outreach:

Two completed questionnaires (Hainaut and 
Moravia-Silesia)
Five semi-structured interviews (1× Moravia-
Silesia, 2× Silesia, 2× Övre Norrland)
Four feedback documents (1× Moravia-Silesia, 2× 
Silesia, 1× Övre Norrland)

For the Spanish regions, we were unfortunately only 
able to conduct off-the-record conversations. This 
complemented the extensive documentation that 
the regional and national governments provided on 
the relevant Just Transition programmes.

Questionnaire

Each of the experts contacted received an email 
with the below context and questionnaire:

Context

Project SEER, supported by the Foundation for 
European Progressive Studies, is working on a report 
about the labour market impact of the European 
Green Deal. The report will also analyse labour 
market policies that can ensure a fair and smooth 
transition for everyone involved.

Specifically, we aim to support local and regional 
authorities to prepare for the labour market effects 
of the European Green Industrial Plan. For this, we 
intend to develop a set of recommendations and 
tools that include the specific context of a region.

For our first report, we are looking for three to five 
Just Transition regions as case studies, and we 
would love to understand your region better. To 
support this process, we would highly appreciate 
it if you could fill out the following questions, or if 
you would have time to discuss these questions via 
video call in the near future.

Section 1: Introduction

1.1 What is your current position or role within your 
organisation/region? 

1.2 In which region are you based or does your 
work primarily focus? 

1.3 How many years of experience do you have in 
your current field?

Section 2: Current state and challenges

2.1 Can you identify which industries in your 
region are currently experiencing growth in their 
labour forces and which ones are witnessing a 
contraction? 
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2.2 Which specific job roles (e.g., software 
engineers, technicians) are in increasing demand, 
and which ones are diminishing in your region? 

2.3 Are there particular skills that are currently in 
shortage or surplus in your region’s labour market? 

2.4 Can you elaborate on the key socio-economic 
challenges currently prevalent in your region? 

2.5 How does your region collaborate or plan to 
collaborate with other regions on matters related 
to Just Transition?

Section 3: Policy application

3.1 Can you describe the main policies that are 
currently in place to support the Just Transition in 
your region? 

3.2 Could you provide details on any policies or 
initiatives aimed at matching workers with new 
employment opportunities? 

3.3 Are there existing or planned policies designed 
to attract workers from other regions or facilitate 
the mobility of your citizens to explore job 
opportunities in other areas?

3.4 What Just Transition policies do you deem to 
be most effective, and which the least effective, 
why?

Section 4: Future strategies and policies
4.1 Are you aware of the proposed European Green 
Industrial Plan, and if so, how do you anticipate it 
impacting on your region’s economy? 

4.2 What are your plans for future Just Transition 
policies, and how will they differ from current 
policies? 

4.3 What do you consider to be the greatest 
challenge to achieving a Just Transition?

Section 5: Personal perspectives

5.1 What have been the key challenges you’ve 
encountered in shaping and implementing Just 
Transition policies? 

5.2 What types of information or data do you find 
most valuable in informing your policymaking on 
Just Transition? 

5.3 In which areas would you like to receive 
additional support or assistance in relation to Just 
Transition policymaking?

Section 6: Conclusion

6.1 Do you have any additional comments or 
insights you would like to share regarding Just 
Transition and related policies in your region?
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