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Europe is at the beginning of a massive structural change. 
The effects of increasing climate change are already becom-
ing apparent. There is widespread social consensus that a 
climate-neutral transformation of the economy and society 
is necessary. Yet, the conditions for a successful transforma-
tion in Europe are challenging. Europe does not have ener-
gy self-sufficiency, and it has no prospects to achieve it in 
the foreseeable future, unlike its main competitors. Moreo-
ver, the Russian attack on Ukraine and its consequences 
have increased the prices of energy; natural gas as a transi-
tional fuel for the transformation is no longer as readily 
available as it was.

The energy transition towards renewables and green hydro-
gen must be accelerated accordingly. However, this acceler-
ation cannot be ramped up without limitations. There is a 
lack of efficient administrative processes, for example in 
planning and tendering, as well as a lack of financial re-
sources, technological components and essential raw mate-
rials. And there is an increasing shortage of adequately qual-
ified professionals.

Europe's competitiveness has not historically been based on 
low electricity prices. Other regions have long had compar-
ative advantages in this area. So far, Europe has been able to 
compensate for this disadvantage through other factors. 
These include a good infrastructure, a high-quality research 
and science landscape, and skilled workers. Europe must en-
sure that it does not fall behind in these areas. This would 
have an impact on international competitiveness, labour 
markets, state coffers and ultimately also on prosperity and 
democratic stability.

Accordingly, the labour market and employment, includ-
ing education and training, must be at the centre of polit-
ical and public attention. The choices we make now will 
determine prosperity and security in Europe in the coming 
decades. At the same time, these questions are closely in-
tertwined with fundamental decisions concerning the fu-
ture of Europe as an economic and industrial location. 
Here as well, fundamental decisions of immense propor-
tions are at stake.

Trade unions and industry associations are worried about 
competitiveness and job retention in domestic production. 
Concern regarding companies and even entire industries re-
locating, combined with the fear of not having access to 

sustainable, climate-neutral technologies, is driving the re-
surgence of structural and industrial policy in Europe. How-
ever, financial resources are limited.

How much is Europe willing to invest to maintain or rebuild 
key industrial sectors in the region, both as quickly and as 
climate-neutral as possible? Should the European industrial 
architecture be more strongly adapted to the potentials of 
the individual Member States? Should energy-intensive pro-
duction be relocated within Europe or should it be newly 
established in order to prevent it from migrating to other 
regions? Or is it enough to focus on sufficiently diversified 
supply relationships, while selectively promoting sectors 
with comparative advantages, such as cutting-edge tech-
nology? Or does Europe want to – and is it able to – estab-
lish the mass production of climate-neutral key technolo-
gies for its domestic market and the world market? So far, 
this debate has not been conducted strategically, neither in 
Brussels nor in the Member States, let alone among the 
Member States. 

However, European labour markets depend heavily on the 
outcome of such debates and the industrial and structural 
policy decisions based on them. The same applies to re-
forms in employment policies. A study like this one can on-
ly provide limited information about the European labour 
market in 2030 or 2050. It can show scenarios, clarify fore-
casts and provide important indications. Whichever indus-
trial policy path Europe decides to take, the effects on jobs 
and employment will be massive. But whether the desired 
industrial policy paths can realistically be taken at all de-
pends on the availability of sufficiently qualified and moti-
vated employees. 

The climate-neutral transformation and its effects on the la-
bour market and employment has been discussed for some 
time, generating some controversy. Depending on the ori-
entation and affiliation to certain sectors, there have been 
warnings of massive job losses in particularly affected sec-
tors in the past, contrasted with references to true “green” 
job miracles in the future. 

The second level of this structural change, however has re-
ceived little attention so far. It is not only a question of “old” 
jobs disappearing, for example in the coal industry, or of 
new jobs in battery production. The restructuring will 
change the requirements profile for a large number of jobs; 
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the majority of jobs will stay, but new knowledge and skills 
will be demanded. The actors involved must sufficiently pre-
pare themselves for this.    

In the first part of this study, we want to outline the current 
status of employment in relevant sectors affected the most 
by the restructuring, as well as possible future development 
paths. We equally want to shed light on the effects on the 
labour market and employment in general. Precise projec-
tions are scarce for many sectors. It is also clear that data, if 
issued by industry associations, must often be viewed in 
their specific perspective.  Associations for climate-neutral 
technologies generally assume favourable scenarios and, ac-
cordingly, predict positive employment developments. This 
is logical and understandable because they call for favoura-
ble political and financial framework conditions and, based 
on this, hold out on the prospect of a positive performance 
in the labour market. 

By contrast, industries put under pressure by the restructur-
ing are more likely to emphasise the feared loss of jobs in or-
der to underpin the demand for corresponding protection or 
adjustment measures.  

The comparable and general nature of the figures is limited 
due to the different sectoral coverage, time horizons and po-
litical expansion scenarios in the documents analysed. There-
fore, in the second part, qualitative interviews are used to 
discuss assessments of the current and expected future la-
bour market situation, as well as strategy-building processes 
for climate-neutral transformation. Semi-structured inter-
views were conducted with a total of 45 trade unionists and 
labour market experts in 18 European countries. 

Based on the secondary analysis and the contents of the in-
terviews, recommendations are formulated in the last part. 
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WHAT ARE “GREEN JOBS“? 

In order to quantify developments in labour market figures 
in individual sectors, as well as future qualification needs, it 
is first worth taking a closer look at the term “green jobs”. 
Different definitions are circulating; what they have in com-
mon is that they distinguish between entirely new occupa-
tional profiles and those that have to adapt to the needs of 
the green transition. 

The United Nations Environment Programme (UNEP) first de-
fines green jobs in very general terms as “positions in agricul-
ture, manufacturing, construction, installation, and mainte-
nance, as well as scientific and technical, administrative, and 
service-related activities, that contribute substantially to pre-
serving or restoring environmental quality.” (UNEP 2008, 
35f.). According to the International Labour Organization 
(ILO), these jobs contribute to efficient consumption of ener-
gy and raw materials, limit greenhouse gas emissions, mini-
mise waste and pollution, protect and restore ecosystems, 
and help adapt to climate change. Green jobs are not only 
found in emerging sectors such as renewable energy and en-
ergy efficiency. Jobs in traditional sectors such as manufac-
turing or construction also fall under this description, de-
pending on their orientation (ILO 2016). Some existing jobs 
will also be in greater demand in the future due to the tran-
sition to a climate-neutral economy; corresponding addition-
al qualifications will be necessary here to varying degrees. 
Jobs in administration or the financial sector contribute indi-
rectly to the green transition; as in other contexts, qualifica-
tions may need to adapt to this. Finally, “brown jobs” must 
also be considered: jobs in sectors that will become redun-
dant in the future. The most prominent example is the coal 
miner. Closely connected to this is the question of how exist-
ing qualifications can continue to be used and transferred to 
other sectors or how new ones can be acquired.

According to the ILO definition, “green” jobs must also be 
“decent”. This reference to the quality of jobs also emerges 
from the Paris Agreement: signatory countries must “[...] 
[take] into account the imperatives of a just transition of the 
workforce and the creation of decent work and quality jobs 
in accordance with nationally defined development priori-
ties […] (United Nations [UN] 2016, 2).

The European Commission uses a classification for a more 
specific definition of green jobs, which was introduced by 

Bowen and Hancké (2019). This classification is based on the 
work of the Occupational Information Network (O*NET) of 
the US Department of Labour, which determines the inten-
sity of the relationship of green jobs to the decarbonisation 
of the economy (“the greenness of a job”) for all existing job 
profiles. The underlying job profiles correspond to the Inter-
national Standard Classification of Occupations (ISCO), so 
they are also applicable to Europe. Chart 1 below provides 
an overview of the typology, consisting of three key profiles 
relevant to the development of the decarbonised economy: 
jobs with increased demand, jobs with enhanced green 
skills, and new and emerging job profiles.

Researchers working on the Green Jobs Now project on be-
half of Lightcast and WorkingNation (Sedeberg, Markow, 
Joel 2023) came to similar conclusions. They identified four 
types of green jobs with different requirements in the 
low-carbon economy. The first three are congruent with the 
O*NET classification, with the addition of the category “po-
tentially green jobs”:

 – “Core Green Jobs” are jobs that are created as part of 
the transition to a green economy and contribute di-
rectly to the preservation of the environment. Examples 
are solar engineers and energy efficiency specialists.

 – “Green Enabled Jobs” are occupations that are not di-
rectly linked to the low-carbon economy, but where 
there is a growing demand for green skills. These in-
clude heating and air conditioning installers who intro-
duce new, more energy-efficient products, or mechan-
ics who develop such new systems.

 – “Green Enabling Jobs” do not necessarily require envi-
ronmental skills; however, they are located in compa-
nies related to the low-carbon economy, such as mar-
keting managers for a solar company.

 – “Potential Green Jobs” are jobs that currently have little 
connection to the low-carbon economy but may re-
quire green skills in the future. Examples are mainte-
nance technicians and engineers.

The European Foundation for the Improvement of Living 
and Working Conditions (Eurofound) estimates that the 
greening of the European economy has little or no impact 
on 62% of the current jobs. 15% currently fall into the cat-

I 
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egory of jobs with increased demand and 14% into the cat-
egory of jobs with enhanced green skills. 9% of jobs have 
new or emerging profiles (Contreras 2023). 

The European Commission's Employment and Social Report 
(2019b) also specifically points to the change in skill require-
ments. In all three job categories (increased green demand, 
enhanced green skills and new green profiles), skills require-
ments have increased significantly in recent years; however, 
this is primarily the case in the medium and high skill levels. 
In the low-skill sector, the requirements have fallen (Europe-
an Commission 2019b). If the European Green Deal’s imple-
mentation is reinforced, it is expected that the trend will in-
tensify. On the one hand, this will affect the demand for 
corresponding qualification offers. On the other hand, it 
raises the question of: i) whether activities with a low level 

of qualification are increasingly being pushed out of the la-
bour market by automation and digitalisation, ii) whether a 
response would be necessary through qualification meas-
ures or iii) whether, conversely, target groups with a low lev-
el of qualification that have been distant from the labour 
market could be led back to the labour market through this 
segment. 

According to a study by the consultancy firm Mckinsey 
(2020), up to 17.7 million workers in the EU will need to be 
trained or retrained for the transition to a low-carbon econ-
omy by 2050. 12.2 million of these are jobs that will change 
due to the climate-neutral transition and will require train-
ing. 3.4 million are for newly created green jobs and 2.1 mil-
lion are for retraining workers whose jobs will become re-
dundant (Mckinsey 2020).

Chart 1
Classification of “green jobs” according to Bowen and Hancké (2019) and European Commission (2019b)

Source: Own illustration.

Are increasingly needed for the 

transition to a low-carbon economy. 

But they do not require 

a significant change in 
qualifications. They are also 

not “green” per se. 

E. g.:  
Lawyers, drivers, salesmen, 

inspectors, chemists, carpenters  

and welders.

Existing job profiles that are 
changing. 

Show a significantly changed 
requirement profile for 

decarbonisation. 

E. g.:  
Mechanical and electrical engineers, 

urban planners, roofers and 

mechanical engineers,  

life scientists, conservationists, 

environmental physicians and 

environmental engineers.

Job profiles that do not yet exist 
that are directly linked to the 
low-carbon economy.

E. g.:  
Electric vehicle mechanics, wind 

farm operators, carbon accountants, 

fuel cell engineers, urban farmers, 

sustainability finance experts, energy 

retrofitters, sustainability managers, 

recycling plant technicians and 

photovoltaic installers.

JOBS WITH  
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(Green Increased Demand)

JOBS WITH  
ADVANCED GREEN SKILLS  

(Green Enhanced Skills)

NEW AND EMERGING  
PROFILES 

(Green New and Emerging)

INTENSITY OF THE CONTRIBUTION OF AN ACTIVITY TO DECARBONISATION 

(“greenness”)
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GENERAL LABOUR MARKET TRENDS 
IN EUROPE

In mid-2023, the employment rate of 20-64-year-olds in 
Europe was 75.7% and the unemployment rate was at 
5.9%. This is a historic high and low, respectively. At the 
same time, the number of job vacancies has risen signifi-
cantly from around 2% before the onset of the Covid-19 
pandemic to just under 3% now. This represents a continu-
ously increasing trend at least since 2013 (1.2%) (Eurostat 
2023). Thus, the shortage of skilled workers is worsening. 
The occupations with the greatest skills shortages in Europe 
vary from country to country. However, overall, the short-
age of qualified applicants is very widespread in the fields 
of software, healthcare, construction, engineering, nursing 
and teaching (European Labour Authority 2022). According 
to the World Economic Forum’s Future of Jobs Report 
(2023), the most in-demand jobs in Europe include highly 
skilled profiles such as data analysts, AI specialists, software 
developers and programmers, and digital marketing spe-
cialists (World Economic Forum 2023). The European Cen-
tre for the Development of Vocational Training (Cedefop) 
points out that jobs are becoming increasingly skills-inten-
sive (Cedefop 2023). Accordingly, the major problems in the 
European labour market include skills shortages, growing 
demands due to automation and, especially, the demo-
graphic development. 

In line with the overall picture of high employment rates, 
youth unemployment has also recently fallen to just under 
14% and the share of young people neither in employment 
nor in education or training was also at a low of 11.7% in 
2022 (Eurostat 2023). Nevertheless, these figures at the age 
of entry into the labour market are considered clearly too 
high. In some countries, including Spain, Italy, Greece or Ro-
mania, they are also much more pronounced.

The lower (full-time) employment rates of women are also a 
hurdle for future development, as is the lower labour force 
participation of people with low levels of education. The 
proportion of women working part-time is highest in Eu-
rope in the Netherlands, Austria and Germany and is three 
to four times higher than for men (Statista 2023).

EMPLOYMENT EFFECTS OF THE  
CLIMATE-NEUTRAL TRANSITION

Various studies are looking at the employment effects of the 
climate-neutral transition. These studies can only be collated 
into a precise overall picture to a limited extent, as the 
framework conditions of the underlying scenarios differ. For 
example, the development of the labour market depends on 
external influences such as geopolitical developments, on 
the one hand, and political decisions within Europe, on the 
other. The debate on how these industrial and structural 
policy directions should be set in the coming years is only 
just gaining momentum. The answers, however, will have a 
massive impact on the labour market in Europe, as well as 
the job profiles and the requirements for education and 
training. Conversely, whether the course of decarbonisation 

can be set as intended will depend on the developments in 
the labour and training markets. 

Since the Covid-19 pandemic and the Russian war in Ukraine 
disrupted supply chains and imports, a purely market-based 
approach no longer seems justifiable, even in the European 
Union. So far, EU internal market and competition rules have 
been poorly compatible with state intervention, whether 
through market control or subsidies. However, security of 
supply and sovereignty have now asserted themselves as key 
political goals beyond emergency measures. At the same 
time, public financial resources for state subsidies and guid-
ance are limited, not least because of the consequences of 
the pandemic and the war. 

In the investment-intensive transformation to climate neu-
trality, the European states must therefore now decide which 
key industrial sectors they want to retain or build up. Do we 
need our European solar industry for diversified supply chains, 
when in the meantime considerable capacities are also being 
built up outside China in various economies such as the USA 
and India? Or should the EU, with its excellent research capac-
ities, serve high-tech areas and leave mass production to 
economies with lower energy costs? Should such specialisa-
tion take place everywhere in Europe or rather with a region-
al focus? Is it possible and desirable to better adapt Europe’s 
industrial architecture to the potentials of the individual Mem-
ber States, at least in energy production, while ensuring the 
greatest possible autonomy in various sectors? So far, such a 
debate is not being conducted strategically either in Brussels 
or in – or even between – the individual Member States. For 
as long as these decisions are not made and strategically un-
derpinned, statements on the labour market and strategies 
of the relevant institutions will remain imprecise. 

Other factors complicate reliable predictions about the la-
bour market and qualifications. For example, the projections 
consider different sectors; in addition, sometimes only direct 
jobs are looked at, while other times indirect jobs are also 
included. The energy transition is also defined in different 
ways, for example in terms of the expansion paths of renew-
able energies or the extent of electrification of transport. In 
addition, the job growth rates can shift over time. There-
fore, the forecasts naturally differ from one another. How-
ever, one trend can be clearly discerned: overall, there will 
be neither a massive job slump nor a job miracle in Europe 
as a result of the climate-neutral transformation, but there 
will be slight increases. 

For Europe, a study commissioned by the Hong kong and 
Shanghai Banking Corporation (HSBC) projects that 9 mil-
lion new jobs will be created and 6 million lost by 2040, a 
net increase of 3 million jobs (Vivid Economics 2021). Mc-
kinsey (Mckinsey 2020) arrives at a stronger trend, but by 
2050: under a low-carbon transition, 11 million jobs would 
be created and 5 million lost, a net gain of 6 million.

The majority of other studies assume a slight net increase in 
jobs, as stated by the Joint Research Centre of the European 
Commission (Joint Research Centre 2021b). Measures lead-
ing to the targeted 55% reduction of greenhouse gas 
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emissions in the EU by 2030 could have a “moderately pos-
itive effect on the total number of jobs” (Joint Research 
Centre 2021b, iv). Neither the promise of a “green” jobs 
miracle nor the spectre of large-scale job losses as a result 
of decarbonisation are therefore accurate according to 
these projections.

RENEWABLE ENERGY SECTOR OVERVIEW

According to the International Renewable Energy Agency 
(IRENA), about 13.7 million people were directly and indi-
rectly employed in the renewable energy sector worldwide 
in 2022 (IRENA and ILO 2023). The International Energy 
Agency (IEA) puts the number of people directly employed 
in low-carbon power generation (including nuclear power) 
at 7.8 million in 2021, which is now half of all people direct-
ly employed in the energy industry (IEA 2022). 

The IEA forecasts that between 2022 and 2030, 13 million 
additional workers will be employed in renewable energy 
and related sectors worldwide (IEA 2022). IRENA and ILO es-
timate a figure almost twice as large in their joint annual re-
port on employment in the renewable sector. They assume 
that the number of jobs in the renewable energy sector will 
grow exponentially in the coming decades, in parallel with 
the sector’s turnover. They expect global employment in the 
renewables sector to grow by more than 25.5 million jobs 
between 2022 and 2030, which would translate into about 
38.2  million jobs by 2030. By 2030, another 74.2  million 
people could also be employed in energy efficiency, electric 
vehicles, energy systems/flexibility and hydrogen. More than 
half of the employment is concentrated in the Asia-Pacific 
region. China alone has an overall share of 41% and leads 
globally with about 56% of solar energy jobs and 48% of 
wind energy jobs (IRENA and ILO 2023). 

EMPLOYMENT EFFECTS IN SELECTED  
ENERGY SECTORS

Wind

Currently, Europe’s wind industry provides a good 400,000 
jobs (IRENA and ILO 2023). WindEurope (2022) estimates 
that the EU will add about 20 GW of wind capacity per year 
between 2023 and 2027 (30 GW per year would be needed 
to meet climate targets). The most recent available employ-
ment forecast for the sector comes from WindEurope in 
2017, which projected 716,000 jobs for the entire wind in-
dustry in a scenario with an assumed annual addition of 17 
GW between 2017 and 2030. Based on this calculation, at 
least 400,000 new jobs will be created by 2030. 

According to WindEurope’s forecasts, Germany will be Eu-
rope’s largest wind market owing to the expected output of 
the onshore market in the next five years (19.7 GW) and the 
increasing offshore installations (5.4 GW). However, Germa-
ny is also an impressive example of how much geo-econom-
ic decisions in other parts of the world (especially China) and 
its own industrial policy choices can massively influence ac-

tual development. The production of wind turbines and 
components has collapsed massively in Germany since 2017 
and companies have disappeared from the market. As a re-
sult, employment figures are also almost 40% below those 
of 2016; in 2020, around 100,000 people were still em-
ployed in the onshore and offshore industries. This decline 
in employment is also associated with losses of relevant 
qualifications, which are now becoming painfully apparent 
given the shortage of skilled workers (Hans-Böckler-Stiftung 
2023).

On the other hand, employment in the service and mainte-
nance sector, a field with traditionally demanding working 
conditions, has increased. In the future, the upcycling and 
recycling of older plants is likely to gain enormously in im-
portance, as they are necessary given the scarcity of raw 
materials and the requirements of the circular economy 
(Hans-Böckler-Stiftung 2023). 

Solar energy

The solar sector is very dynamic with regard to rollout and 
therefore also employment. In its Solar Energy Strategy 
2022, the EU Commission, with reference to the EU Solar 
Jobs Report (2021) by SolarPower Europe, puts the indus-
try’s workforce at 357,000 direct and indirect jobs in 2020 
(European Commission 2022). IRENA estimates current em-
ployment in the solar sector in Europe at 540,000 in 2022 
(IRENA and ILO 2023). According to the latest SolarPower 
Europe report, direct and indirect employment in the solar 
sector together amounted to 648,000 full-time equivalents 
in 2022. Of this, 84% was in plant construction, 8% in op-
eration and maintenance, 7% in manufacturing and 1% in 
dismantling and recycling (SolarPower Europe 2023). In a 
middle-of-the-road scenario, employment would continue 
to grow to 1.2 million in total by 2027. The fields of activity 
will increasingly shift within the sector from manufacturing 
and construction towards maintenance and recycling. Final-
ly, by 2050, decommissioning or recycling of PV systems will 
account for a significant part of employment in the solar 
panels and PV systems sector (SolarPower Europe 2022).

COAL

In some sectors, the climate-neutral transition will lead to 
job losses, as is the case in the coal industry. For decades, 
the coal sector was one of the most important factors in Eu-
ropean energy production and a major employer. The sector 
experienced a sharp decline in employment as early as the 
early 2000s. For the current level of employment, recent 
studies (European Court of Auditors 2022) draw on figures 
from the Joint Research Centre of the European Commis-
sion. According to these, around 159,000 people were em-
ployed directly in coal mining, 49,000 in coal-fired power 
plants and an estimated 1,300,000 along the supply chain 
(Joint Research Centre, 2021a), making a total of around 
3,400,000 people employed in the coal sector across Eu-
rope. Most jobs are in Poland, Germany, the Czech Repub-
lic, Romania and Bulgaria. 



8FRIEDRICH-EBERT-STIFTUNG – POLICY FOR EUROPE

With the planned phase-out of coal for energy production, 
employment in this sector will continue to shrink. Since the 
timing of the coal phase-out is the subject of ongoing de-
bates (mostly envisaged for after 2030 in coal-intensive 
countries) , different projections exist depending on the 
scenario. The Joint Research Centre expects very different 
figures for direct job losses by 2030, depending on the sce-
nario. Based on the current National Energy and Climate 
Plans of the Member States, it calculates a decline of 
54,000 direct jobs by 2030. With a scenario based on the 
ten-year network development plans (TYNDP) of the Euro-
pean Transmission System Operators, on the other hand, 
the Joint Research Centre calculates an almost twice as 
high decline of 112,000 direct jobs (Joint Research Centre 
2021a). Furthermore, a strong reduction of the remaining 
jobs is to be expected after 2030 in the course of further 
decarbonisation.

The example of the coal sector is a good illustration of a 
fundamental challenge posed by the climate-neutral tran-
sition: The newly created jobs in the renewable and clean-
tech sectors are decentralised to various locations and not 
necessarily under comparable working and wage condi-
tions. In contrast, the job losses due to the end of coal pro-
duction and use are concentrated in certain regions. This 
is exemplified in Germany and France in a study by the DF-
BEW (2021). A study by the World Wildlife Fund (WWF 
2021) confirms this characteristic for the Eastern and 
South-Eastern European coal regions. At the same time, it 
points out that more jobs can be created in these coun-
tries through the climate-neutral transformation than will 
be lost.

Such new jobs can also be located in the industrial regions 
affected by structural change. This requires a forward-look-
ing industrial policy and concerted action by local players. 
In Germany, trade unionists also assess the employment ef-
fects as balanced to positive. But here too, the challenge is 
that many of the newly created jobs in clean-tech sectors 
are less well paid than those in traditional sectors such as 
the coal industry (Anhelm, Erich, Tuttlies et al. 2020). In ad-
dition, union density is generally much lower in the new 
sectors, which is a burden for trade unions. In any case, it 
will depend on the extent to which, in addition to the loss 
of jobs, the corresponding skills become obsolete or how 
adaptable they already are in other industrial sectors or can 
become it through further training.  

HYDROGEN 

Green hydrogen is considered the key to a climate-neutral 
energy economy and industry. Currently, its use is limited to 
a few industrial and chemical sectors. In an increasingly cli-
mate-neutral economy, its potential lies primarily in applica-
tions that cannot be electrified. In the long term, hydrogen 
is likely to be used primarily in the chemical industry, the 
steel industry, aviation, shipping and parts of heavy goods 
transport. There are different forecasts and scenarios on the 
question of what quantities of hydrogen can be produced in 
Europe itself and how much will have to be imported in the 

future. In this context as well, the actual expansion path de-
pends heavily on political decisions and regulatory frame-
work conditions. 

However, the question of the manufacture and job poten-
tials of hydrogen extends beyond the production of hydro-
gen itself; there is also great employment potential in me-
chanical and plant engineering, research and development, 
logistics, and the transport and storage of hydrogen. A 
good example is Germany, where the conditions for the 
production of green hydrogen are less favourable than in 
other industrialised countries. But German manufacturers 
are world market leaders in the production of electrolysers, 
which are needed to produce hydrogen. 

To forecast the employment effects, a study by Navigant 
Consulting (2019) for the European Commission is based on 
a scenario in which gas from renewables is also used for 
transport and peak demand in heating and electricity gener-
ation. It forecasts almost 1 million direct and indirect jobs 
for the green hydrogen economy in Europe by the time zero 
emissions are achieved in 2050. In contrast, the Hydrogen 
Roadmap Europe assumes that by 2030, more than one mil-
lion new jobs will be created in the hydrogen economy as a 
whole. Half of these will be in the production of manufac-
turing plants and the expansion of infrastructure. By 2050, 
as many as 5.4 million jobs are forecast (Fuel Cells and Hy-
drogen 2 Joint Undertaking 2019). 

The increase in employment will be concentrated in public 
research institutions and the manufacturing industry. Here, 
an increased demand for engineers and technicians is pre-
dicted. The demand for specialists will also increase in the 
construction industry and its upstream sectors. Accordingly, 
there are already warnings that the worsening shortage of 
skilled workers could delay the ramp-up and negate the em-
ployment effects. There are calls for strategic planning and 
an attractive design of education and training that are also 
interlinked at the European level. In the hydrogen sector, 
too, it can be assumed that the employment effects will be-
gin to be felt unevenly from region to region. Regions with 
lower production costs for renewable energy are likely to 
benefit. Previous centres of heavy and basic industry will be 
more intensively affected by structural change (Steeg, Helm-
rich, Maier et al. 2022). 

CIRCULAR ECONOMY

According to a study prepared for the European Commis-
sion (2018), the transition to a more circular economy could 
lead to an increase in employment of around 650,000 to 
700,000 jobs between 2018 and 2030. The majority of 
these jobs would be in the waste management sector (Euro-
pean Commission 2018). This finding again shows how dif-
ferent policy approaches affect the development of indus-
tries and the labour market. The models for the circular 
economy currently still focus strongly on waste manage-
ment. But there is also great development potential in the 
repair of goods and the extraction of metals and minerals 
from higher-value products. These have not been pursued 
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intensively enough so far; however, they have a great envi-
ronmental impact and expansion potential for industry and 
the labour market.

STEEL SECTOR

A look at the steel sector illustrates both the challenges and 
the opportunities of the climate-neutral transition. It is clear 
that in this sector in particular, actual development is close-
ly linked to industrial and structural policy decisions. The de-
bate on the future viability of the European steel sector ex-
emplifies the overarching decisions that Europe has to make 
in the immediate future. 

The steel sector currently provides over 330,000 direct jobs 
and 2.67 million indirect jobs in the EU. Steel production in 
the EU is concentrated in a handful of countries. Germany 
produced 26% of EU steel in 2020, followed by Italy (15%), 
France (8%) and Spain (8%) (European Research Executive 
Agency 2022). The steel sector is often at the centre of the 
debate on making European economies carbon-neutral. The 
switch to green steel production, based on the use of green 
hydrogen, is seen as the key to reducing CO2 emissions. This 
primarily involves the introduction of environmentally sus-
tainable methods such as direct reduction using hydrogen 
and electric arc furnaces powered by renewable energy 
sources. Until now, steel production has been based primar-
ily on coal and other fossil fuels. At the same time, the trans-
formation is cost-intensive. Accordingly, the impact on the 
labour market will also be significant; both challenges and 
opportunities are associated with this transformation.

The lack of forecasts on employment development in the 
course of decarbonisation of the sector indicates that predic-
tions are difficult to make. The Green Steel for Europe Con-
sortium (2021) alone drafts six development scenarios for the 
steel sector in Europe, but without addressing employment 
effects. Nevertheless, the different assumptions underlying 
the scenarios make it obvious on which factors the sector de-
pends. These include in particular the availability and, corre-
spondingly, the prices of green electricity and green hydro-
gen, but also the development of CCS and CCU technolo-
gies, as well as the availability of other raw materials such as 
ore and iron scrap. 

In order to provide new employment opportunities for people 
in this structural change, opportunities for further training in 
green steel production or in other sectors will be crucial. The 
shift to low-carbon steel production can at the same time 
create an increased demand for labour, such as for the devel-
opment and construction of the new plants and for the oper-
ation and maintenance of the new technologies. The number 
of jobs related to hydrogen-based reduction processes, elec-
tric arc furnace operation and renewable energy infrastruc-
ture is expected to increase, provided that national govern-
ments choose to support the transition with industrial policy. 

In research and development, new production processes 
mean that there is an increased need for scientists and engi-
neers, for example in the fields of materials science, metal-

lurgy and environmental science. The shift to carbon-neutral 
steel production will have an impact on the entire supply 
chain. Manufacturers of renewable energy equipment, hy-
drogen production technologies and the processing of sus-
tainable raw materials could see increased demand, which 
should lead to employment growth in these sectors. IT pro-
fessionals are also likely to be in greater demand due to 
growing automation and data analytics requirements (Euro-
pean Commission 2020a). 

AUTOMOTIVE SECTOR

The automotive sector will undergo major upheavals. From 
2035, no new cars with combustion engines are to be sold 
in the EU. Ernst and Young estimate that, by that time, there 
will already be 130 million electric cars on Europe’s roads 
(Colle, Micallef, and Horstead 2022). This transition has im-
plications for production and jobs in the automotive sector. 
On the one hand, the production of individual components 
of e-cars is significantly less labour-intensive. This applies in 
particular to the powertrain (Bauer, Riedel, Herrmann 2020). 
On the other hand, the qualification profiles of employees 
differ considerably between combustion engines and elec-
tric cars. In addition, forecasts assume a strong specialisa-
tion of individual countries. It can be expected that the pro-
duction of electric cars in Europe will be more concentrated 
in countries such as Germany, France or the Uk. One indica-
tion of this is that battery cell production is planned for 
these countries and the final assembly of electric vehicles 
usually takes place close to battery production. This also 
speaks for the expansion of the production of batteries and, 
as a result, of e-cars in locations with cheaply available 
low-emission energy, such as Norway, Sweden or Spain 
(Mckinsey 2021).

The four Visegrad countries (Czech Republic, Hungary, Po-
land and Slovakia) currently assemble one-fifth of the cars 
sold in the EU. They are expected to specialise in the recy-
cling and reuse of internal combustion cars in the future 
(Pavlinek 2023). In fact, the decommissioning and partial re-
cycling of internal combustion vehicles will require thou-
sands of workers in the coming years. One pioneer is Re-
nault, which has transformed its plant in Flins, where more 
than 20,000 workers were employed in the 1970s, into a 
“refactory”. The company trains workers there to repair and 
decommission old combustion cars. This includes recycling 
the materials contained in the batteries, such as nickel, man-
ganese and cobalt (Béziat 2021). As EU standards for the re-
cyclability of vehicles and the recovery of the raw materials 
they contain continue to rise, it is expected that the relevant 
skills will continue to be needed even after the combustion 
engine becomes obsolete. 

However, forecasts on the future demand for jobs in the ex-
panded automotive sector are difficult to make, as develop-
ment depends heavily on industrial and energy policies. A 
study by Agora Verkehrswende and Boston Consulting 
Group on the German automotive sector underlines this 
(Agora Verkehrswende 2021). In 2023, the sector will direct-
ly and indirectly provide a total of around 1.7 million jobs in 
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Germany. The authors assume a targeted settlement of new 
industries and sufficient education and training of employ-
ees. Based on this, they forecast massive shifts, but a con-
stant number of jobs overall. By 2030, around 205,000 jobs 
will be added in Germany to manufacturers and suppliers, in 
energy infrastructure and energy production, as well as in 
mechanical and plant engineering. Among suppliers of 
powertrain-independent components alone, the growth 
would amount to 95,000 jobs; these are battery manufac-
turers in particular. The prerequisite, however, is that the de-
mand for battery cells would be met primarily through pro-
duction in Germany. Within associated industries such as 
energy infrastructure, 110,000 jobs would be created, for 
example in the maintenance of the necessary infrastructure 
such as charging stations. In the energy sector itself, further 
jobs would be created by the expansion of renewables nec-
essary for electrification, as the labour intensity is higher 
than for fossil power plants.

In contrast, in traditional areas such as the classic production 
of automobile bodies and the maintenance and supply of 
combustion engines, about 180,000 jobs will be lost in Ger-
many by 2030. Of these, 70,000 jobs would be lost at the 
car manufacturers themselves due to higher automation 
and the reduction of components. In the powertrain-fo-
cused suppliers, another 95,000 jobs would be lost; in the 
maintenance industry, another 15,000 jobs.

According to the study, about half of the jobs in the German 
automotive industry would remain constant despite the 
conversion to electric mobility. Other jobs in the automotive 
industry can be retained through retraining. Of these, 
500,000 employees could remain in the same company and 
job with slightly different requirements, flanked by in-ser-
vice training. 190,000 workers would have to change jobs 
within the industry, with a considerable need for retraining. 
70,000 employees, on the other hand, would have to 
change to a new job or another industry sector.

Without giving more detailed figures for Germany, Director 
of the Centre Automotive Research in Duisburg, Ferdinand 
Dudenhöffer, explains, “If you add the new jobs in battery 
production, in the digital sector and in the charging infra-
structure, the positive net effects will be greater than the 
negative ones” (NTV 2022).

For Europe, Cedefop forecasts relatively small net positive 
changes for employees in the motor vehicle sector by 2030 
due to the implementation of the European Green Deal. It 
projects a net increase of 23,000 jobs (Cedefop 2021). It fur-
ther states that employment will start to decline around 
2040 as learning effects and digitalisation accelerate. A 
study commissioned by the supplier industry is much more 
pessimistic, predicting more than 200,000 new jobs in the 
European e-vehicle sector by 2035, but at the same time a 
loss of around 450,000 jobs in the combustion segment 
(European Association of Automotive Suppliers [CLEPA] 
2021). In addition, only about half of the required qualifica-
tions are transferable from combustion engine to e-technol-
ogy. The entire production chain around batteries, but also 
the electronic powertrain, connectivity, charging infrastruc-

ture, manufacturing, safety and drive components require 
intensive retraining for employees previously working in tra-
ditional production. Unlike other sectors, the skills gap is 
wider in the automotive sector (Vivid Economics 2021). Even 
when natural fluctuation and early retirement programmes 
are taken into account, many workers will continue to be in 
need of upskilling. 

For battery production, a study by EIT RawMaterials and 
Fraunhofer forecasts around 135 direct and 850–900 indi-
rect jobs per GWh (Thielmann, Neef, Hettesheimer et al. 
2021). By 2030, demand for batteries is expected to reach 
400–1000 GWh, which would mean about 50,000–
135,000 jobs in battery production and another 340,000–
900,000 in supplier industries. The European Commission, 
on the other hand, expects that a boom in the battery sec-
tor, not least in the context of the European Battery Alli-
ance, will create 3 to 4 million new jobs by 2025 (Šefčovič 
2021), including electrochemists, process engineers and re-
cycling experts. 

These strongly diverging figures can be attributed  to differ-
ences in the inclusion of indirectly affected sectors. In addi-
tion, the number of employees depends strongly on the ex-
tent to which independent European battery production is 
ultimately established and on the relationship between do-
mestic production and imports. Moreover, batteries will not 
only be important for the automotive sector. Decentralised 
and flexible energy grids – vital in the era of renewables – 
need stationary storage systems, which essentially include 
batteries.  

CONSTRUCTION SECTOR

The construction sector plays a key role in the energy transi-
tion. A large number of workers are needed, on the one 
hand, for the construction of renewable infrastructure and 
various clean-tech facilities and, on the other hand, for the 
comprehensive energy refurbishment of existing buildings. 
IRENA assumes that in the course of the energy transition, 
the construction sector will experience the strongest growth 
in the labour force. Accordingly, around 4 million new jobs 
will be needed worldwide by 2030 for the construction of 
new plants (IRENA and ILO 2021). In Europe, differences be-
tween individual countries become apparent: Poland and 
Bulgaria are expected to lose construction jobs, while Ger-
many and Denmark will gain some (Stehrer 2022). An EU 
study estimates that the renovation of existing buildings will 
create 160,000 additional jobs by 2030 (Joint Research Cen-
tre 2021b). A Mckinsey study projects an increase in direct 
employment in the construction sector of 500,000 by 2030 
and 1.1 million by 2050 (Mckinsey 2020). 

The European Federation of Building Trades Unions exam-
ines various scenarios within the framework of the Europe-
an targets for building renovation until 2030 and comes up 
with almost 460,000 to 1.5 million additional jobs needed. 
Taking into account retirements by 2030, a total of 2.8 mil-
lion jobs need to be filled in the construction sector (Mella 
and Werna 2023). 
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Table 1
Overview of job increases and decreases

Source: Own representation.
 * Figures without a sign are the net total number of jobs (full-time equivalents as a rule). The + and - indicate the projected increases or losses..

Sector
Direct  

employment
Indirect  

employment
Total* Time horizon Source

Worldwide, Renewable 7,800,000

13,700,000 2022 (current situation) IRENA & ILO 2023

+ 13,000,000
2030 (announced  
pledges scenario)

IEA 2022

+ 25,500,000 2030 IRENA & ILO 2023

Worldwide, Energy 
Efficiency, Electric Vehicles, 
Energy Systems/Flexibility 
and Hydrogen  
(worldwide)

74,200,000 2030 IRENA & ILO 2023

Europe, Net Zero total
+ 11,000,000 2050 Mckinsey 2020

– 5,000,000 2050 Mckinsey 2020

Europe, Green transition 
(transport, construction, 
energy production, supply 
chains, land use)

+ 9,000,000 2040 Vivid Economics 2021

– 6,000,000 2040 Vivid Economics 2021

Wind (Europe)

406,000 2022 (current situation) IRENA & ILO 2023

300,000 2017 (current situation) WindEurope 2017

716,000 2030 WindEurope 2017

Solar (Europe)

540,000 2022 (current situation) IRENA & ILO 2023

648,000 2022 (current situation) SolarPower Europe 2023

1,200,000
2027 (medium  

ambitious scenario)
SolarPower Europe 2022

Coal (Europe)

208,000 130,000 338,000 2021 (current situation) Joint Research Centre 2021a

– 54,000 2030 (NECP scenario) Joint Research Centre 2021a

– 112,000 2030 (TYNDP scenario) Joint Research Centre 2021a

Hydrogen (Europe)

308,000 659,000 967,000 2050 Navigant Consulting 2019

1,000,000 2030
Hydrogen Roadmap Europe 
(Fuel Cells and Hydrogen 2 
Joint Undertaking) 2019

5,400,000 2050
Hydrogen Roadmap Europe 
(Fuel Cells and Hydrogen 2 
Joint Undertaking) 2019

Circular Economy (Europe)
+ 650,000 to 
+ 700,0000

2030 European Commission 2018

Steel (Europe) 330,000 2,670,000 3,000,000 2022 (current situation) European Research  
Executive Agency 2022

Automotive (Europe)

+ 200,000 2035 (e-vehicles) CLEPA 2021

– 450,000 2035 (combustion segment) CLEPA 2021

+ 23,000 2030 (Green Deal, net plus) Cedefop 2021

Automotive sector 
(Germany)

1,700,000 2023 (current situation) Agora Transport  
Transition 2021

+ 205,000
2030 (e-mobility, 

manufacturing, supply, 
energy production …)

Agora Transport  
Transition 2021

– 180,000
2030 (traditional motor 

vehicle construction)
Agora Transport  
Transition 2021

Battery sector (Europe)

50,000 to 
135,000

340,000 to 
900,000

390,000 to 
1,035,000

2030 Eit RawMaterials,  
Fraunhofer 2021

3–4 m 2025 EU Commission  
(Šefčovič M.) 2021

Construction sector (Europe)

+ 160,000 2030 Joint Research Centre 2021b

+ 460,000 2030 EFBWW 2023

+ 500,000 2030 Mckinsey 2020

+ 1,500,000 2030 Cedefop 2021

– 180,000 2030 Cambridge Econometrics  
et al. 2018
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Other studies, however, assume job losses due to increas-
ingly modular construction techniques. Estimates range 
from 70,000 fewer jobs in construction between 2015 and 
2050 (Černý, Bruckner, Weinzettel et al. 2021) and up to 
180,000 fewer jobs between 2015 and 2030 (Cambridge 
Econometrics, Trinomics and ICF 2018). Employment is ex-
pected to peak around 2040 when most existing buildings 
will have been refurbished and renewable energy genera-
tion and transport electrification infrastructure will have 
been completed (Meijer, Visscher, Nieboer et al. 2012). 

So far, there are few incentives for recycling construction 
and demolition waste. Construction and demolition waste 
accounts for 35% of all waste generated in the EU (Eurostat 
2020) and thus offers great potential for the sector-specific 
circular economy. Construction workers need to increase 
their knowledge of the reuse and recycling of industrial/con-
struction waste as the circular economy develops (European 
Commission 2019a). Cedefop estimates that about 3 to 
4 million construction workers, including carpenters, brick-
layers and technicians, need to be trained and educated on 
energy efficiency (Cedefop 2021). 

SHORTAGE OF SKILLED WORKERS 
AS THE BOTTLENECK OF THE ENERGY 
TRANSITION 

The impact of the climate-neutral transformation on em-
ployment will vary widely - not only between Member 
States but also between individual regions within Member 
States (Joint Research Centre 2021b; Vandenbussche 2021). 
At the same time, Europe is already suffering from an in-
creasing shortage of skilled workers, which according to a 
variety of forecasts will worsen in the coming years (Allen-
bach-Ammann 2022). As early as in 2008 and 2011, the UN-
EP and ILO reported that there was a shortage of engineers, 
electricians and technicians in all sectors of renewable ener-
gy (UNEP 2008; ILO 2011). This shortage of skilled workers 
threatens to become a stumbling block for the European 
economy and especially for industry, thus also jeopardising 
the success of the climate-neutral transformation. While 
other sectors such as healthcare and hospitality also suffer 
from a shortage of skilled workers, from a climate-neutral 
perspective, the shortage in STEM professions (mathemat-
ics, information technology, natural sciences and technolo-
gy), including trades, is particularly relevant (European La-
bour Authority 2022). This is because there is a great need 
for STEM professionals with higher qualifications in all re-
newable energy sectors. In wind power and solar energy, 
they account for between 21% and 31% of all workers 
needed in these sectors. In addition, there are between 
52% and 91% technical, less highly qualified workers (plant 
mechanics for sanitary, heating and air conditioning tech-
nology, plumbers and construction workers). The rest is dis-
tributed among non-technical and administrative activities 
(IRENA and ILO 2021).

In the solar sector, for example, there is a shortage of civ-
il, mechanical and electrical engineers, as well as trades-
people who install solar energy systems (Malin, Jansen 

and kutz 2022). The shortage of electricians is particularly 
critical, as this qualification requires at least three years of 
training. 

In order to keep pace with the challenges of environmental 
and digital transformation, seize the opportunities that 
arise and ultimately fulfil the promise of “leaving no one 
behind”, the development of core skills must receive more 
policy attention. The ILO points out that “[s]kills develop-
ment for green jobs also serves as a ‘buffer’ against the ef-
fects of transitory disruptions and emerging challenges 
while economies are greening. The transition to a greener 
future is happening; but it requires a coordinated policy 
approach to make it just and inclusive ” (ILO 2019, p.2). As 
jobs change, workers must also be supported to adapt to 
new circumstances and ultimately learn new skills (Frie-
drich-Ebert-Stiftung 2022). These transitions “are already 
having an impact on the organisation of economic and so-
cial life” (Stehrer 2022, p.33). As a result, the demand for 
education and training in the workforce in Europe is in-
creasing significantly (Czako 2022).

THE DOUBLE TRANSITION:  
DIGITALISATION AS A FACTOR IN  
CLIMATE-NEUTRAL TRANSFORMATION 

Digitalisation and decarbonisation are the two meg-
atrends of the present and they are closely linked. Both are 
fundamentally changing production processes. Depend-
ing on its design, digitalisation can become another driver 
of climate change due to its enormous energy consump-
tion. But it can also play an important role in decarbonisa-
tion through a wide range of digitally supported smart 
technologies, for example in transport, buildings or pro-
duction. According to the European Commission's Joint 
Research Centre, digital technologies have the potential to 
reduce greenhouse gas emissions in Europe by 15% to 
20% (Joint Research Centre 2022). This double transition 
is also changing the world of work and thus the demands 
on employees. The transition to a climate-neutral econo-
my makes the digital skills of employees increasingly im-
portant. To illustrate this, here are two examples from the 
skilled trades and industry.  

CHEMICAL INDUSTRY

The chemical industry has been increasingly digitalised since 
the 1990s. According to a study by the Hans Böckler Foun-
dation (Baumhauer, Beutnagel, Meyer et al. 2021), this has 
not led to job losses. However, job profiles have changed. 
While skilled workers in the chemical industry hardly have to 
do any physical work, skills for digital applications such as 
data analysis are becoming increasingly important. The de-
carbonisation of the chemical industry reinforces the impor-
tance of digital technologies in the chemical industry. For 
example, a digital product passport enables chemicals to be 
recycled; experiments simulated by algorithms reduce the 
consumption of resources compared with experiments car-
ried out in the laboratory.  
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ELECTRICIANS

In the skilled trades sector as well, digital skills are becoming 
increasingly important for employees in the course of the 
energy transition and the move away from fossil technolo-
gies. Electricians will play a vital role in this, as the wide-
spread electrification of transport and heat supply will in-
crease the demand for electricity, for example through heat 
pumps or charging stations for e-cars. Since the electricity 
supply will fluctuate more strongly due to the increasing 
share of renewable energies in the electricity mix, it will also 
become important to make electricity consumption more 
flexible. This will increase demand for smart home systems, 
which can digitally control the electricity demand of house-
holds. The installation of these systems requires complex 
digital skills, which require the training and further educa-
tion of electricians and other tradespeople. 
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How do workers themselves and labour market experts 
view the changes in jobs, employment and qualification in 
the face of the climate-neutral transformation? We conduct-
ed a series of background interviews on this question. Qual-
itative interviews were conducted in 18 European countries 
with experts from 19 national trade union organisations, 17 
research institutions, one ministry and one industry associa-
tion. They provided first-hand practical information on key 
challenges and reform areas, as well as tried and tested 
solutions. The key tasks and proposals mentioned in the in-
terviews are summarised here. 

CLARIFYING POLITICAL  
FRAMEWORK CONDITIONS

Europe’s companies and their employees, whether transna-
tional corporations or small and medium-sized enterprises, 
are suffering from the current planning uncertainty. For 
years, the climate-neutral transformation of national econo-
mies was not pursued consistently enough, for example in 
the expansion of the necessary electricity grids. Accelerated 
by the Russian invasion of Ukraine and the resulting conse-
quences for European energy and industrial policy, things 

are now very busy in the parliaments and ministries of many 
capitals, not least in Brussels. Numerous adjusting screws 
are being turned, and numerous agreements and legislative 
initiatives are being negotiated at the same time. Various 
funding pots are available, but tapping into them is usually 
time-consuming. It is understandable that the different pro-
cedures, initiatives and funds are perceived as chaotic. For 
businesses, it makes the situation very confusing. A lack of 
planning security is poison for investments. This also applies 
to the education and training of employees. Who would 

want to invest in new employees if they don't know wheth-
er there will still be production at the site next year? At the 
same time, this makes such companies unattractive for job 
seekers. Companies whose economic future in Europe 
seems uncertain have a very bad chance of finding qualified 
apprentices and employees. Planning security is the key to 
securing employment. The framework conditions for the en-
ergy and industrial transition must be reliably clarified, and 
the programmes and subsidies must be more accessible and 
harmonised.

Governmental changes also play a role in the lack of plan-
ning security for companies and employees, as well as trade 
unions given the specific ideological bias of governing par-
ties. The trade union representatives interviewed fear a 
change in political strategy should forces come to power 
whose strategic DNA includes the denial of climate change 
or its direct effects. For a clearer picture of qualification and 
labour market requirements, there needs to be more stabil-
ity in the policy framework in the transition to a low-carbon 
economy without “boom and bust”. There are already great 
uncertainties due to geopolitical and trade developments 
and the great dependence on a few suppliers for raw mate-
rials and components. At the very least, economic actors 
need clarity about the framework conditions in their own 
country or in the European Union. Only then can the de-
mand for skills be soundly assessed, and the actors in the la-
bour market can prepare themselves accordingly. Moreover, 
it is easier to generate investments if the risks seem man-
ageable. Accordingly, trade unions and employers both de-
mand a defined roadmap for the energy transition with re-
silient plans. The labour market does not change on its own; 
it follows the foreseeable economic development. As long 
as long-term economic incentives and clear legal frame-
works are lacking, the actors involved will hardly be able to 
set the appropriate course. 

STRENGTHENING TRADE UNIONS 
IN TIMES OF CHANGE

How do trade unions view the current restructuring? To give 
a rough idea: in the Nordic countries, the possibilities of rais-
ing their profile in global competition are emphasised far 
more than possible losses. The liberal culture in the labour 
market, known as “flexicurity”, is probably the reason for 
this; the labour market is flexible with strong social security 

II

THE VIEW OF EMPLOYEES AND  
LABOUR MARKET EXPERTS ON THE  
CLIMATE-NEUTRAL TRANSITION

The lack of coherent strategies  
for climate-neutral restructuring and 

the resulting planning uncertainty  
make it difficult for trade unions  
and companies to forecast future  

labour demand and  
necessary retraining.
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at the same time. Job changes are much less associated with 
scare and fear of relegation than in other parts of Europe; 
accordingly, the potential loss of jobs is not at the forefront 
of the debate. 

In Eastern Europe, on the other hand, the discussion about 
the green transition is burdened with a number of prob-
lems. For one thing, the people of Eastern Europe have ex-
perienced a radical transformation of their economic system 
in their recent past. The results are not only viewed positive-
ly but also associated with losses and uncertainty. At the 
same time, there is scepticism and even rejection of state 
planning and intervention due to the historical legacy. Ac-
cordingly, a state-controlled green transition process is met 
with scepticism. In addition, climate policy is partly seen in 
the region as something imposed by Brussels or Berlin. The 
European Green Deal agenda is criticised as technically and 
socially unbalanced.

In view of the shortage of supply and the rise in prices since 
the Russian attack on Ukraine, trade unions in Eastern Europe 
are also currently pleading for a pause, or at least a slowdown, 
in legislation around the European Green Deal. In any case, 
this agenda is hardly perceived as something of their own; in-
stead, it is widely seen as wanted and initiated by “Brussels”. 
However, the low level of reflection on the contents and the 
upcoming implementation steps also weakens the strategic 
debate around the development of the labour market and 
the change of job profiles and skills. Without this debate, 
though, it will be difficult for trade unions to bring their own 
reform proposals into the public and political debate.

The centre-left governments of Spain and Portugal empha-
sise the need for a common European industrial policy; this 
is also the case among trade union actors. On the one hand, 
this is because both countries themselves have potential in 
the production of green electricity and green hydrogen. 
They are also in the direct neighbourhood of North African 
countries such as Morocco, which are also seen as having a 
strong role in the production of green energy and hydro-
gen. Accordingly, the Iberian Peninsula is suitable as a loca-
tion for manufacturing capacities in the clean-tech sector, 
such as battery production.

Overall, however, there is still a widespread lack of clarity 
among many trade unions as to what consequences the 
transition will have for them or their members and the em-
ployees working in the respective sector. This is also due to 
the lack of comprehensive political direction and strategies 
or a public dialogue on this. Moreover, even within the in-
dustry, there is often no uniform starting point. Some indus-

tries, such as battery production, are being built up from 
scratch. Other existing industries have to adapt and trans-
form. Last but not least, digitalisation is leading to massive 
changes in the qualifications and number of employees 
working in specific industries.

It is a well-known problem for trade unions, but one that is 
now becoming more serious as decarbonisation progresses: 
the level of trade union representation is high, especially in 
sectors that are losing importance, such as coal mining, or 
sectors at least that are coming under massive pressure, such 
as the automotive sector. In addition, the jobs there are well 
paid compared to other sectors and are correspondingly at-

tractive for workers. The renewable sector, on the other 
hand, is considered a difficult terrain for trade unions. This is 
partly for structural reasons: many wind or solar energy com-
panies, for example, are much smaller and their workers are 
therefore more difficult for trade unions to recruit and or-
ganise. In addition, they are often far less open or even hos-
tile to union organising efforts. Interestingly, this is the case 
even in subsidiaries of companies from traditionally union-
ised countries. A Danish company in the wind sector, for ex-
ample, does not automatically appear union-friendly in Ger-
many. The growing presence of Asian companies in the Eu-
ropean clean-tech sector is also making it increasingly diffi-
cult for trade unions to operate, including attacks on work-
ers’ rights such as the exercise of trade union activities. 

SHAPING EUROPEAN INDUSTRIAL  
POLICY TOGETHER

The public debates in Germany and France – and even in 
Brussels – might give the impression that the revival of in-
dustrial policy is a general pan-European trend. Driven by 
the US Inflation Reduction Act and similar support pro-
grammes in other large economies, the EU Commission is al-
so focusing on structural and industrial policy in a way that 
would have been unthinkable until recently. However, a 
pan-European trend or a pan-European commitment to in-
dustrial policy has not yet been observed.

In the Eastern European Member States and also in North-
ern Europe, the strategic focus is instead on attracting for-
eign direct investment. In general, many smaller Member 
States fear that industrial policy measures primarily favour 
the large economically and financially strong neighbours 
Germany and France and could thus lead to distortions in 
the European internal market.

Scepticism towards the  
European Green Deal leads to  

little strategic debate around labour 
market development and changing  
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Moreover, even in those countries where industrial policy is 
now high on the agenda (again), there are complaints about 
a lack of sound, concrete longer-term strategies. This was al-
so the case among our interviewees. The resulting planning 
uncertainty makes it difficult for trade unions and companies 
to forecast future qualification needs and necessary retrain-
ing. The demands from both camps for a stable planning 
and financial framework are correspondingly strong. Both 
have a significant impact on the development of companies 
and business models and thus on jobs in demand and their 
requirement profile. One example is the recent dispute over 
the design of the German heating law. The initially envis-
aged far-reaching ban on the installation of new gas boilers 
led to a run on heat pumps, but the lack of sufficiently 
trained installers was perceived as a bottleneck. The industry 
switched its production. As the public debate continued, the 
bill was watered down. A slump in heat pump sales fol-
lowed. Such developments make it difficult to build up ca-
pacity in the longer term, which is often accompanied by a 
massive need for retraining. Ideally, training should be start-
ed before conversions begin on a significant scale.

The inclusion of trade unions is also not sufficiently devel-
oped in the countries concerned. In France, for example, 
trade unionists report a high level of political attention to in-
dustrial policy, central consultation and numerous political 
committees on the subject. However, they complain that 
trade unions are hardly heard and that there is no transla-
tion of strategies into the breadth and depth of the regions 
and industrial and company structures. They therefore at-
test to the fact that the strategies have so far been largely 
ineffective.

Most of the experts we interviewed advocate for stronger 
Europe-wide coordination to manage the transition to a cli-
mate-neutral economy and to create European networks for 
regional competitive supply chains in sensitive sectors. Such 
European public-private partnerships and alliances would be 
promising in key areas of the climate-neutral transition. 
However, they require a stronger commitment from Mem-
ber States. Moreover, the projects would need to go beyond 
pooling knowledge.

Triggered by the disastrous consequences of disrupted sup-
ply chains during the Coronavirus crisis and alarmed by the 
possibility of growing geopolitical tensions and consequent 
blackmailing, there is also increased debate in Europe about 
re-shoring, i.e. the relocation of key industries back to Eu-
rope. However, this seems to be more of a discourse pattern 
at EU level and only in some Member States. In many small-

er countries and again in Eastern Europe, the interests are 
different. Among other things, trade unions are less con-
cerned with the possible industrial and labour market policy 
opportunities of relocating production branches that once 
migrated for cost reasons. Rather, they are concerned with 
the urgent question of how industries such as steel and alu-
minium, which are threatened by high energy prices, can be 
kept in their countries or how the domestic automotive in-
dustry can remain competitive.

AVOIDING LABOUR MARKET  
SEGMENTATION

The shortage of skilled workers is affecting the whole of Eu-
rope. It leads to bottlenecks and backlogs in the economy, 
delays key reforms such as the climate-neutral transforma-
tion and, for some countries such as Germany, it even mas-
sively clouds the forecasts for long-term economic develop-
ment and competitiveness. Even in countries with compara-
tively high unemployment rates like Spain and Italy, there is 
a shortage of qualified workers in key areas.

In some countries, the shortage of skilled workers is fuelled 
not only by demographic change but also by the brain drain, 
and the migration of young and qualified people in particu-
lar, mostly to neighbouring EU countries. A labour market 
policy in Northern and Western Europe that relies primarily 
on the constant influx of Eastern European skilled and tem-
porary workers is likely to quickly reach its limits here. From 
an energy and climate policy perspective, as well as for rea-
sons of European cohesion, continued migration from South-
ern and Eastern Europe is also undesirable, because buildings 
must be renovated and infrastructure renewed there too.

Parallel to the shortage of skilled workers, trade unions 
complain about the lack of strategies for the long-term un-
employed. They urge that those affected must be offered 
significantly better qualification opportunities in order to 
integrate them into the labour market while countering the 
shortage of labour. At the same time, companies complain 
about a lack of sufficient qualifications among school leav-
ers or the long-term unemployed. This is likely to hinder the 
rapid deployment of unemployed people in occupations ex-
periencing shortages even more in the future. Major efforts 
are needed here in view of the increasing demands espe-
cially for digital skills in numerous occupations. The close 
connection to the education sector is obvious. 

Trade unions point to the dangers of further regional divi-
sion within many countries. This is partly the danger of the 
continued migration of young and well-educated people 
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to urban centres where both industrial manufacturing 
and scientific institutions as well as start-ups are concen-
trated. But continued structural change is also seen here 
as a possible source of increasing deindustrialisation with 
the corresponding relocation of jobs. Such a development 
can only be countered with an ambitious structural policy. 
In the southern Member States in particular, reference is 
also made to the economic risks posed by the conse-
quences of climate change. These increase the uncertain-
ty for the labour market and job prospects in the affected 
regions.

Conservative to right-wing populist governments and deci-
sion-makers are fundamentally subject to ideologically mo-
tivated self-limitation, not least when it comes to labour 
markets and transformation. Since they propagate a tradi-
tional image of the family, they rely on high birth rates and 
actively hinder the stronger representation of women in 
the labour market through relevant tax and social policies. 
In doing so, however, they simultaneously hinder the ex-
pansion of the working population. Since they are also 
generally critical of the influx of migrants, there is a lack of 
potential employees. This is a problem for the labour mar-
ket in general, as well as for the development of a compet-
itive clean-tech industry. 

INCREASING WOMEN'S POWER  
IN THE ENERGY TRANSITION 

Female employees are underrepresented in the energy and 
industry sector; this is even more the case if administrative 
activities are discounted (Giner-Reichel et al. 2023). At the 
same time, there is a shortage of skilled workers across Eu-
rope, which even threatens to torpedo the implementation 
of the energy transition. The awareness of the difficult situ-
ation in the labour market and the potential role of women 
was very pronounced throughout Europe among our inter-

viewees, both in the trade unions and among experts from 
research institutes. At the same time, it is clearly difficult to 
formulate concrete recommendations or practical solutions. 
Many interviewees emphasise that the environment for fe-
male employees must be made more attractive as a matter 
of priority. Positive role models are also seen as key. At the 
same time, there is a certain resignation in the face of the 
fact that stereotypical patterns in career choices prove to be 
surprisingly resistant. 

The environmental turn in the industry must become main-
stream and be reflected in labour market policy. Legal regu-
lations and requirements must be examined to see whether 
they are inconsistent with employment policy goals. Given 
the lack of skilled workers and the low employment rate of 
women in the relevant sectors, tax or social policy regula-
tions should not continue to be applied if they make full em-
ployment unattractive for women. 

ESTABLISHING SOCIAL DIALOGUE  
AS A PULL FACTOR 

There are widespread complaints about a weakening of so-
cial dialogue – even in the countries that are traditionally 
considered the most progressive in this respect throughout 
Europe. On the one hand, this is connected to the current 
shift to the right. Liberal, conservative and right-wing popu-
list parties still widely follow a neoliberal narrative that sees 
social and trade union rights as obstacles to increased com-
petitiveness for companies. On the other hand, this convic-
tion stands in stark contradiction to the declared goals and 
principles of the European Union. 

The devaluation of social dialogue also contradicts company 
practice, as it is particularly evident with regard to employ-
ment and qualification. Many companies recognise the ex-
pertise and practical approach of works councils and trade 
unions in shaping industrial change. 

However, even in countries or regions with progressive 
governments, trade unions complain that they are not suf-
ficiently included in the development of general or sectoral 
transformation plans. Unlike environmental organisations 
or think tanks, they are not perceived as natural consulta-
tion partners or advisors in this massive transformation 
process. 

In principle, trade unions and their European umbrella or-
ganisations call for linking public procurement with compli-
ance with high social standards, as well as social dialogue 
and collective bargaining autonomy and coverage. Especial-
ly in the renewable and clean-tech sector, this would be a 
strong lever for improving social standards, as companies in 
these sectors are often critical of trade unions. At the same 
time, companies could also benefit from an expansion of 
workers' social rights. In the growing competition for quali-
fied and motivated employees, employers will have to pres-
ent attractive offers.   

The expansion of the  
domestic labour pool is crucial.  
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INVESTING IN EDUCATION  
AND TRAINING 

The experiences of the trade unionists with employers inter-
viewed vary in the area of education and training. Despite 
the historically anchored social dialogue in many places, 
many employers show little willingness to promote further 
education and lifelong learning for their employees to the 
necessary extent. Instead, they rely on the immigration of 
the necessary skilled workers or shift the responsibility for a 
sufficiently qualified pool of workers to the state. A com-
mon complaint was that companies are shirking their re-
sponsibility to provide training, development and qualifica-
tions. At the same time, segmentation is occurring because 
large international corporations in particular offer their own 
extensive in-house qualification programmes and thus hard-
ly rely on (deficient) public programmes, especially in Central 
and Eastern Europe. This can run counter to a transforma-
tion of the labour market as a whole, as companies are pri-
marily oriented towards their own needs and act less out of 
an interest in contributing to overall development. Smaller 
companies with limited training opportunities fear the dis-
advantages of attracting qualified employees.

In Sweden and Denmark, retraining and changing jobs are 
considered comparatively common. So far, this has no par-
ticular connection with the green transition but is common 
practice in the labour market (see “Flexicurity” above).

In future, training and further education must also target 
groups that are more difficult to win over. It is not enough 
to address only those who are already interested and 
convinced or to win over those who are already well quali-
fied for further training. It is necessary to open up much 
broader new target groups for job profiles in the clean-tech 
and renewable sectors. This also includes people who may 
not yet have a proven affinity with technology, IT, practical 
craftsmanship and the natural sciences. There are some 
promising flagship activities that could be of interest to oth-
er countries as best practices. However, it is crucial to mas-
sively expand these activities. So far, the number of people 
trained has been rather low, which does not meet the in-
creased demand.

In general, even in countries with a proven and established 
apprenticeship system such as Germany and Austria, the 
number of apprenticeship contracts is decreasing (Federal 
Statistical Office 2023). Training must be made more attrac-
tive by all actors. This applies not only in terms of pay and 

working conditions but also and especially in terms of social 
values and image. Many countries report that non-universi-
ty education is considered a second choice, an option only 
for those who have not made it to university. In countries in 
Eastern and Central Europe, university education also prom-
ises the possibility of seeking work in countries with higher 
wages. There are isolated examples, for example in Lithua-
nia, where the renaming of educational institutions and 
training courses has had a positive counter-effect. 

It is not yet widely apparent that the high importance of 
trades in implementing the energy transition in practice is 
changing the image. Companies themselves, in addition to 
the state, are called upon in particular here. Large-scale im-
age campaigns can be an important building block and con-
vey a commitment to a diverse workforce. However, as long 
as women or people with a migration background still fre-
quently report stereotypes and difficult conditions in every-
day working life in practice, such campaigns will remain 
largely ineffective. Better reconciliation of family and work is 
also necessary to break the existing gender bias. Incidental-
ly, this does not only apply to trades, but to the energy sec-
tor as a whole. 

Many of the interviewees clearly pointed out where work 
needs to be done in the education sector. In fact, it is not 
possible to meet the growing challenges of a green and 
digital transition without massive investments and adjust-
ments in the education sector. Incidentally, this is not only 
about improving the teaching of STEM skills. Rather, it is al-
so about breaking through the one-sided focus on high 
school graduation and university studies. The majority of 
the experts interviewed also pled for a stronger anchoring 
of social-environmental competencies in the curricula. This 
also seems indispensable for the implementation of main-
streaming as mentioned above. 

MAKING COMPANIES MORE RESPON SIBLE, 
REACHING OUT TO SMEs

Decarbonisation is already in full swing for many compa-
nies in Europe, albeit accompanied by numerous hurdles 
and uncertainties. For many small and medium-sized en-
terprises (SMEs), however, the environmental transition is 
a major challenge. This does not only refer to technologi-
cal and financial aspects. The lack of skilled workers or 
the resulting intensified competition for motivated and 
well-trained minds, as well as the need for continuous 
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training of their own staff, overwhelms many SMEs. In 
conjunction with the advancing need for digitisation, 
where transnational corporations also perform much bet-
ter than many SMEs, this trend threatens to put SMEs in a 
much worse competitive position. Large companies han-
dle much of the digitisation and further training of their 
workforce independently, out of their own economic in-
terest; SMEs are left behind because they lack such op-
portunities. Government or European Union programmes 
such as funds or targeted training offers are also more ac-
cessible to large companies with specialist human re-
sources departments.

At the same time, many SMEs also seem to still lack aware-
ness of how prevalent the topic has become, on the one 
hand, and how urgent it is to take up specific further train-
ing offers, on the other. Often they have no knowledge of 
the opportunities they could take advantage of for their em-
ployees. In addition, SMEs naturally have limited possibilities 
for compensation: an employee tied up for months in fur-
ther training creates vulnerable gaps, especially in view of 
the existing shortage of skilled workers, even if the qualifi-
cations acquired strengthen the company in the long term. 
From the employee's point of view, it is of course much 
more attractive – and essential for the acceptance of lifelong 
learning that such training takes place during regular work-
ing hours and not after work. 

Trade unions are aware of the danger of this development. 
Many SMEs will not be able to manage the technological 
changeover to climate-neutral production or the further 
qualification of their workforce on their own. This, however, 
could massively impair their competitiveness and even jeop-
ardise their continued existence. As they are responsible for 
50% of commercial value added in the EU and two-thirds of 
jobs in the private sector (European Parliament 2023), the 
economic and social risks of such a development are imme-
diately apparent.

Trade unions emphasise the importance of proactive, out-
reach offers, for example by employment agencies and 
business associations, with regard to SMEs. It is not 
enough to set up further training offers and wait until 
SMEs discover them for themselves. In the interest of busi-
ness development, their involvement must be solicited and 
made possible through financial and organisational sup-
port. What seems even more important than financial sup-
port is to provide easy access to  information and practical 
guidance. 

The Austrian Environmental Foundation is repeatedly cit-
ed as a relevant model (see best practice examples be-
low). This is a cooperation of the Austrian Ministry of the 
Environment, the Ministry of Labour, the Austrian Trade 
Union Federation (ÖGB) and the Federal Economic Cham-
ber. However, with a budget of 10  million euros and 
1,000 retraining projects within 3 years, both scope and 
reach are so far rather limited, as representatives of the 
ÖGB note.

However, it is precisely the labour shortage that makes 
companies reluctant to train employees. There is concern 
that such qualified employees will then look elsewhere in 
the labour market and change employers. Particularly in 
Central and Eastern Europe, the fear of a brain drain has a 
negative effect on the motivation of employers to provide 
further training. 

The greatest comparative advantage for Eastern and Cen-
tral Europe still lies in their comparatively low labour costs. 
However, this not only has a negative impact on the will-
ingness to strategically plan labour market and qualifica-
tion measures; the drafting of a national and European in-
dustrial policy oriented towards higher-ranking value crea-
tion is not on the agenda either. 

At the same time, trade unions and the experts inter-
viewed both emphasised that companies must take much 
more responsibility for the education and training of their 
employees. Currently, this responsibility is often shifted to 
the state. However, it would be important and productive 
to dovetail the different levels. The state must set favour-
able framework conditions, coordinate and simplify pro-
grammes, and align social and education policy accord-
ingly. However, it cannot release companies from their re-
sponsibility to support a well-trained and motivated 
workforce.   

This is a challenging situation for trade unions. In view of 
the shortage of skilled workers, there is a trend towards 
lowering qualification standards. Workers are increasingly 
trained only with a specific activity or product in mind, 
such as a particular heat pump or solar panel. This rudi-
mentary training can be done in a few weeks. It is certain-
ly suitable for quickly counteracting a shortage of suitable 
skilled workers in certain sectors. At the same time, there 
is a danger that workers here do not receive solid training 
and professional qualifications that put them in a good ne-
gotiating position in the labour market. There is a risk of a 
continued career as an unskilled worker and a further seg-
mentation of the labour market overall.

The environmental transition poses  
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BEST PRACTICE EXAMPLES

All in all, the yield of best practice examples during our talks 
was not abundant. But this need not discourage us. We are 
still largely at the beginning of the far-reaching change that 
the climate-neutral transition and digitalisation will bring. 
Moreover, the hope of one size fits all blueprints that can 
be used at will in various places is tempting, but unrealistic. 
So even with the examples mentioned, it can primarily be a 
matter of suggestions and points of orientation. 

However, what the best practice approaches mentioned by 
the interviewees have in common is that they point to con-
structive cooperation between various stakeholders at local 
level. This is not only true for traditional issues of fair transi-
tion that arise directly from structural change. Here it has 
long been known that the interaction of diverse actors at lo-
cal level is most likely to lead to socially accepted outcomes 
that are respected by the affected workers. But also, for the 
establishment of new industries, it is key that economic, so-
cial and political actors, civil society and educational institu-
tions get together for concerted action.

In the discussions, some particularly dynamic regions of Cen-
tral and Eastern Europe were mentioned as examples in this 
sense: Ostrava in the Czech Republic, Györ in Hungary and Tr-
nava in Slovakia. In these regions, proactive cooperation be-
tween businesses, universities or research institutions and po-
litical decision-makers at municipal or regional level is leading 
to noticeable progress, for example in terms of subsidies, 
where start-ups are located, the formation of production clus-
ters and investments in infrastructure. This shows that joint 
action by such actors increases the chances of success in re-
taining companies and skilled workers in a particular region.

AUSTRIA – ENVIRONMENTAL  
FOUNDATION

The goal of the Environmental Foundation is to train 
1,000 people in a reduced training period (3–12 
months) for an unfilled job in a climate-relevant field. 
€10  million have been made available for this pur-
pose between April 2022 and April 2025. The foun-
dation is supported by AUFLEB GmbH, an institution 
founded in 1995 by the Austrian Federation of Trade 
Unions (ÖGB) and the Austrian Federal Economic 
Chamber (WkÖ). The foundation’s training courses 
focus on various fields, including waste and resource 
management, green mobility, energy production and 
distribution, building services engineering, skilled ag-
ricultural and forestry occupations, as well as occupa-
tions in the fields of education, counselling and life-
style. In addition to the livelihood support provided 
by the Public Employment Service (AMS), a training 
subsidy of at least €200 is paid by the training com-
pany. In addition, a mobility package including allow-
ances for relocation costs, housing and travel costs of 
up to €17,000 for the entire training period is pos-

sible if the training company is located more than 
50 km from the place of residence. German language 
skills are required at level B1. Currently, about 250 
people are enrolled with the foundation.

https://www.aufleb.at/umweltstiftung/

https://www.oegb.at/themen/arbeitsmarkt/arbeitsmarktpolitik/
umweltstiftung-bildet-1-000-arbeitslose-fuer-oeko-jobs-aus

SWEDEN – STUDENT FINANCE FOR 
TRANSITION AND RETRAINING

The Swedish Student Finance Board aims to promote 
and facilitate the professional development and re-
training of employees through financial assistance to 
study. It is aimed at employees between 27 and 62 
years old, with at least eight years of work experi-
ence. The focus on bottleneck occupations helps to 
reduce shortages and promote employment in key 
areas. The project has been running since October 
2022. The grant replaces up to 80% of the previous 
income up to about €2500. An additional loan of up 
to about €1170 per month can be granted. In total, 
the support can be claimed for a maximum of 44 
weeks (two semesters) for full-time studies. In the 
case of part-time studies (e.g. 50%), the period of 
entitlement can be extended to 88 weeks. So far, 
40,000 people have applied and 3,000 have re-
ceived support.

https://www.csn.se/languages/english/student-finance-for-transi-
tion-and-retraining.html

DENMARk – MUNICIPAL SCHOOL AND 
CAREER GUIDANCE

The Danish guidance system offers comprehensive 
and easily accessible support for young people, in-
cluding those who have left the formal education 
system. It includes a variety of counselling services, 
including individual and group counselling, as well as 
introductory courses and bridge programmes to pro-
vide students with insights into different education, 
training and career options. The programme is pro-
active. The 60 counselling centres are required by 
law to contact and offer support at least twice a year 
to young people up to 19 years of age who have 
dropped out of formal education. This approach 
aims to address and resolve problems in education at 
an early stage. In this way, 90% of all young people 
are expected to complete a youth education pro-
gramme before their 25th birthday by 2030. 

https://www.euroguidance.eu/guidance-system-in-denmark

https://www.oecd.org/denmark/2088292.pdf

https://pilotfeasibilitystudies.biomedcentral.com/articles/10.1186/
s40814-022-01174-1

https://www.aufleb.at/umweltstiftung/
https://www.oegb.at/themen/arbeitsmarkt/arbeitsmarktpolitik/umweltstiftung-bildet-1-000-arbeitslose-fuer-oeko-jobs-aus
https://www.oegb.at/themen/arbeitsmarkt/arbeitsmarktpolitik/umweltstiftung-bildet-1-000-arbeitslose-fuer-oeko-jobs-aus
https://www.oegb.at/themen/arbeitsmarkt/arbeitsmarktpolitik/umweltstiftung-bildet-1-000-arbeitslose-fuer-oeko-jobs-aus
https://www.euroguidance.eu/guidance-system-in-denmark
https://www.euroguidance.eu/guidance-system-in-denmark
https://www.oecd.org/denmark/2088292.pdf
https://www.oecd.org/denmark/2088292.pdf
https://pilotfeasibilitystudies.biomedcentral.com/articles/10.1186/s40814-022-01174-1
https://pilotfeasibilitystudies.biomedcentral.com/articles/10.1186/s40814-022-01174-1
https://pilotfeasibilitystudies.biomedcentral.com/articles/10.1186/s40814-022-01174-1
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FRANCE – TRANSCO, OPMQ & ONEMEV

Transitions collectives (Transco)
The Transco transition mechanism was established in 
cooperation between the Ministry of Labour, social 
partners, local administrations and training institu-
tions. The aim is to facilitate and simplify vocational 
transitions. Specifically, Transco offers retraining for a 
period of up to 24 months. Workers can try out differ-
ent potential jobs and undertake retraining. During the 
training, workers continue to receive their salary from 
their employer. The remuneration, including social se-
curity contributions, is then reimbursed to the compa-
ny by the competent authority; whether this is 100% 
or only partially depends on various factors (Ministère 
du travail, du plein emploi et de l'insertion, n.d.). The 
programme is financed by the national fund for voca-
tional training, with up to €500 million available. After 
the training/retraining, some participants look for new 
jobs or work for the same employer in a new position 
that matches the skills acquired. However, Transco 
does not focus specifically on changing job profiles as 
a result of the climate-neutral transformation.  

https://travail-emploi.gouv.fr/actualites/l-actualite-du-ministere/
article/france-relance-lancement-officiel-du-dispositif-transi-
tions-collectives

OPMQ
The Sectoral Observatories on Occupations and Qual-
ifications (OPMQ) is a focal point for social partners 
to get an overview of the development of occupa-
tions and qualifications (Delanoë, Quintero, Val-
ette-Wursthen 2020). Based on this information, ad-
justments can be made to the training design. These 
have now developed into real strategic support 
agencies. In the dialogue between the social part-
ners and the observatories, needs for retraining and 
additional qualifications are identified across sectors, 
which also comes into play in the context of the dig-
ital and green transition. 

https://www.cereq.fr/sites/default/files/2020-12/Bref398--web.pdf

ONEMEV
With a special focus on the context of the green tran-
sition, the French National Observatory for Jobs and 
Occupations in the Green Economy (ONEMEV) ena-
bles a better understanding of future employment 
and qualification needs. To this end, the ONEMEV 
produces regional forecasts and statistics on occupa-
tional and educational requirements in the context of 
the green transition. The Observatory is composed of 
representatives from the Ministry of Ecology and Envi-
ronment, the National Statistics Office, public employ-
ment services and research institutions. 

https://www.ecologie.gouv.fr/lobservatoire-national-des-em-
plois-et-metiers-leconomie-verte 

ESTONIA – OSkA

The Estonian initiative OSkA makes forecasts over 
five to ten years based on quantitative and qualita-
tive analyses and highlights changes in the labour 
market and job profiles (OSkA Methodology n.d.). 
The focus is on the exchange between employers 
and educational institutions. A cooperative platform 
is used to identify and analyse necessary adjust-
ments in the education sector and new training op-
portunities. In this way, all relevant stakeholders are 
to be involved. 

https://oska.kutsekoda.ee/en/oska-management-methodology/
oska-methodology/

https://travail-emploi.gouv.fr/actualites/l-actualite-du-ministere/article/france-relance-lancement-officiel-du-dispositif-transitions-collectives
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https://travail-emploi.gouv.fr/actualites/l-actualite-du-ministere/article/france-relance-lancement-officiel-du-dispositif-transitions-collectives
https://www.cereq.fr/sites/default/files/2020-12/Bref398--web.pdf
https://www.cereq.fr/sites/default/files/2020-12/Bref398--web.pdf
https://www.ecologie.gouv.fr/lobservatoire-national-des-emplois-et-metiers-leconomie-verte
https://www.ecologie.gouv.fr/lobservatoire-national-des-emplois-et-metiers-leconomie-verte
https://www.ecologie.gouv.fr/lobservatoire-national-des-emplois-et-metiers-leconomie-verte
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THE PRIMARY CHALLENGES 

The development of a climate-neutral economy is accompa-
nied by fundamental upheavals in the labour markets. Jobs 
will be lost in and around CO2-intensive sectors, while the 
demand for labour will increase in the transforming sectors 
and in the development of new industries. Without a suffi-
ciently skilled workforce, the desired transformation cannot 
be achieved. The evaluated forecasts show that in the over-
all balance, slight job increases can be expected until 2050. 
In practice, however, many workers will have to become 
qualified and trained for new profiles – either to continue 
working in their current field or to find employment in a re-
lated or new sector. 

Three aspects are particularly challenging. 

 – Firstly, the demand for different qualifications and pro-
files fluctuates over time during the restructuring phase. 
In addition, the need for qualifications is generally in-
creasing in most occupational sectors, among other 
things due to increasing automation and digitalisation, 
but also due to rising legal and regulatory requirements. 
There is already a shortage of qualified professionals to 
meet this demand.

 – Secondly, a large number of very different sectors are 
affected by the changes, from the energy industry, tra-
ditional industry and production, mobility and agricul-
ture to services, finance and administrations that sup-
port the green transition. New skills are needed in all 
these sectors.

 – Thirdly, the change is not only focused on certain re-
gions. It is affecting the whole of Europe. This is expect-
ed to lead to shifts within Europe. Locations with favour-
able conditions for renewable power generation, such 
as coasts or sunny regions, will become much more 
competitive and attract energy-intensive industries. La-
bour markets will also respond accordingly.

The core challenge is to steer and coordinate these three 
dimensions with stable, predictable political frame-
works throughout Europe. Without sufficient predicta-
bility, the various responsible actors in the labour market, 
education and training sector will not be able to sufficient-
ly prepare for the demand for jobs and profiles.

ASSESSMENT OF THE OVERALL SITUATION

 – One of the key messages of our interview series is that: 
in order to have a clear picture of the emerging needs, 
there needs to be more stability in the policy and regu-
latory frameworks for the transition to a low-carbon 
economy. Planning security was clearly prioritised by 
trade unions and experts alike as the key to securing 
employment. Accordingly, concepts for the energy 
and industrial transition with resilient roadmaps 
must be defined. The regulatory framework must be 
reliably clarified, and programmes and subsidies must 
be made more accessible and harmonised.

 – The opportunities for restructuring are assessed dif-
ferently by the actors concerned, especially the trade 
unions, depending on the country. In the Nordic coun-
tries, the opportunities for raising their profile in global 
competition are emphasised far more than possible 
losses. In Central and Eastern Europe, on the other 
hand, there is a historical burden in this respect: on the 
one hand, with a mistrust of state-directed economic 
processes; on the other hand, with disappointments or 
uncertainties in the last major transformation not long 
ago. Moreover, climate policy in the region is some-
times seen as being imposed from outside. In southern 
European countries like Spain, on the other hand, the 
potential of renewable energy production and the de-
velopment of clean-tech sectors are viewed with opti-
mism, at least in the progressive camp. 

 – Decarbonisation is already in full swing for many corpo-
rations in Europe, albeit accompanied by numerous hur-
dles and uncertainties. For many small and medium-sized 
enterprises (SMEs), however, the environmental transi-
tion is a major challenge.

 – Fundamentally, the concern about cannibalisation 
in the competition for labour is expressed in many 
ways: firstly, in the sense of brain drain between coun-
tries and regions, from east to west and north; second-
ly, between rural areas and urban centres; thirdly, be-
tween SMEs and international corporations. 

 – The energy and raw materials crisis has led to a revival 
of the structural and industrial policy debate in Europe. 
But especially in Central and Eastern Europe, trade un-

SUMMARY AND CONCLUSIONS
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ions are less concerned with possible new industrial pol-
icy opportunities in renewables or clean tech. They are 
often more concerned with the pressing question of 
how existing domestic industries can remain competi-
tive. They fear a regional divide in which large in-
dustrialised countries would win the race through 
industrial policy support. The concern about une-
qual potentials, for example in the area of state aid, is 
also widely shared by smaller Member States. 

 – Most of the experts we interviewed advocate for strong-
er Europe-wide coordination to manage the transi-
tion to a climate-neutral economy and to create Europe-
an networks for regional competitive supply chains in 
sensitive sectors.

 – For trade unions, the well-known dilemma of the level 
of union representation remains. It is particularly high 
in those sectors that are under pressure from restructur-
ing, such as coal or the automotive sector. In addition, 
these sectors are well paid compared with other sectors, 
making them attractive for workers. The renewable 
sector, on the other hand, is considered difficult 
terrain for trade unions in this respect.

ASSESSMENT OF THE LABOUR MARKET 
SITUATION 

 – The shortage of skilled workers is affecting the 
whole of Europe. It leads to bottlenecks and back-
logs in the economy, delays key reforms such as the 
climate-neutral transformation, and for some coun-
tries such as Germany, it even massively clouds the 
forecasts for long-term economic development and 
competitiveness.

 – Female employees are underrepresented in the 
energy and industry sector; the awareness of this is 
very pronounced throughout Europe among our inter-
viewees, both in the trade unions and among experts 
from the research institutes. They emphasise that the 
environment for female employees must be 
made more attractive as a matter of priority. In 
addition, positive role models are seen as the key, as 
stereotypical occupational patterns have so far proved 
surprisingly resistant.

 – Parallel to the shortage of skilled workers, the trade 
unions complain about the lack of strategies for the 
long-term unemployed. They insist that those af-
fected must be offered much better qualification op-
portunities in order to integrate them into the labour 
market and that the solution to the shortage of skilled 
workers is not seen in immigration alone. 

 – In principle, the environmental transformation in the 
industry must become mainstream, also in labour mar-
ket policy. Legal regulations and requirements must be 
examined to see whether they serve employment pol-
icy goals.

EDUCATION AND TRAINING

 – Trade unions as well as the experts interviewed empha-
sised that companies are increasingly shifting the 
responsibility for education and training to the 
state. The most promising approach would be an inter-
locking approach: the state sets favourable framework 
conditions and aligns social and education policy ac-
cordingly. Companies highlight needs, develop pro-
grammes in coordination with public actors and offer 
incentives to the workforce. Moreover, the challenges 
of the  green and digital transition can only be met 
through adjustment and massive investments in 
the education sector.

 – Large companies address digitalisation and training in-
dependently out of their own interest. SMEs, on the 
other hand, seem to lack awareness of the prevalent 
nature of the topic on the one hand, as well as knowl-
edge and practical possibilities of using specific training 
offers on the other. It would be necessary to develop 
proactive outreach offers, for example by employment 
agencies and business associations.

 – The shortage of skilled workers necessitates reaching 
out to individuals beyond the already interested and 
convinced, or the highly qualified, for the profiles need-
ed. We must also attract employees with no prior incli-
nation towards technology, IT, craftsmanship, and 
the natural sciences to job roles in the clean-tech and 
renewable sectors.

 – There is also a need for re-skilling at the manage-
ment level. This is where the processes of restructuring 
are initiated and planned; however, there is often a lack 
of relevant knowledge about the requirements due to 
the environmental transformation.

 – Apprenticeships must be made more attractive by all 
actors. This applies to pay, working conditions and 
especially social values and image.

SOCIAL DIALOGUE

 – There are widespread complaints about a fundamental 
weakening of social dialogue even in those coun-
tries that are traditionally considered the most progres-
sive in this respect throughout Europe. Trade unions are 
also not sufficiently involved in the development of 
general or sectoral transformation plans. Where gov-
ernments use civil society groups to form strategies, en-
vironmental organisations or think tanks are often con-
sulted more than trade unions as advisors on the 
socio-ecological transition.

 – Companies should be aware that they benefit from the 
expansion of social rights of the workforce. In the 
growing competition for qualified and motivated em-
ployees, employers must present attractive offers and 
working conditions.
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 – A stronger link between public procurement and 
compliance with high social standards as well as 
social dialogue, and collective bargaining autonomy 
and coverage is a powerful lever for improving social 
standards that has not been sufficiently used so far. This 
also applies to sectors that are more critical of trade un-
ions, which could thus become more attractive for 
skilled workers.

 – In tripartite sector-specific transformation coun-
cils, employers' organisations, trade unions and the 
public sector can come together for regional and su-
pra-regional strategy dialogues, strengthen regional in-
dustry clusters and jointly pursue ambitious approaches 
to structural policy, including the necessary social, hous-
ing and infrastructure policies. Experience shows that 
these formats deliver realistic and socially and locally ac-
cepted results. 
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ABBREVIATIONS

CCS Carbon capture and storage
CCU Carbon capture and utilisation
CEDEFOP  European Centre for the Development of Vocational Training
CLEPA European Association of Automotive Suppliers
DFBEW Franco-German Office for the Energy Transition
Eurofound European Foundation for the Improvement of Living and Working Conditions
HSBC Hong kong and Shanghai Banking Corporation
IEA International Energy Agency
ILO International Labour Organization
IRENA International Renewable Energy Agency
ISCO International Standard Classification of Occupations
O*NET Occupational Information Network
SME Small and medium sized enterprise
TYNDP Ten-Year Network Development Plans
UN United Nations
UNEP United Nations Environment Programme
WWF World Wildlife Fund
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