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Employment potential of the green economy

Marco Torregrossa

1. Introduction: Background and defi nition of green jobs 

The purpose of this chapter is to assess the employment potential of the 
green economy. To this end, a defi nition of green jobs is essential. Green 
jobs are jobs that reduce the environmental impact of economic activ-
ity, ultimately to sustainable levels. This chapter broadly defi nes ‘green 
jobs’ as work in industry, services and administration that contributes to 
preserving or restoring the quality of the environment. However, ‘green’ 
and ‘green jobs’ may also be further defi ned on this broad basis. Several 
international institutions – such as Eurostat, UNEP and the ILO – defi ne 
‘green jobs’ along the lines of specifi c activities and sectors that are active 
in the green economy and contributing to improving the environment. 

More specifi cally, the United Nations Environmental Programme 
(UNEP) defi nes green jobs as 

work in agricultural, manufacturing, research and development (R&D), ad-
ministrative, and service activities that contribute substantially to preserv-
ing or restoring environmental quality. Specifi cally, but not exclusively, this 
includes jobs that help to protect ecosystems and biodiversity; reduce en-
ergy, materials, and water consumption through high-effi ciency strategies; 
de-carbonize the economy; and minimize or altogether avoid generation of 
all forms of waste and pollution.

According to the International Labour Organisation (ILO): 

‘Green jobs’ does not lend itself to a tight defi nition but certainly includes 
the direct employment which reduces environmental impact ultimately to 
levels that are sustainable. This includes jobs that help to reduce the con-
sumption of energy and raw materials, decarbonize the economy, protect 
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and restore ecosystems and biodiversity and minimize the production of 
waste and pollution. … A somewhat wider concept of ‘green jobs’ might em-
brace any new job in a sector which has a lower than average environmen-
tal footprint, contributes to improving overall performance, albeit perhaps 
only marginally.

The Eurostat methodology for the ‘Environmental Goods and Services 
Sector’ (EGSS) does not defi ne ‘green jobs’, but measures employment in 
the EGSS. The EGSS is a heterogeneous set of producers of technologies, 
goods and services that prevent or minimise pollution and minimise the 
use of natural resources. Thus, environmental activities are divided into 
two broad segments: environmental protection and resource manage-
ment. Only those technologies, goods and services are considered that 
have an environmental-protection or resource-management purpose as 
their prime production objective. Goods and services that are not pro-
vided mainly for environmental purposes are, therefore, excluded.

Green jobs are found in many sectors of the economy: from energy sup-
ply to recycling and from agriculture and construction to transportation. 
However, many jobs which are green in principle are not green in prac-
tice because of the environmental damage caused by inappropriate prac-
tices. Moreover, the evidence shows that green jobs do not automatically 
constitute decent work. Generally, the creation of green jobs is advanc-
ing too slowly to contribute substantially to reducing unemployment and 
underemployment in the world. Moreover, too few of the green jobs that 
are being created go to those who need them most: young people, wom-
en, poor segments of society in developing countries and those suffering 
from climate change.

The goal identifi ed in this chapter is the creation of more and better 
quality jobs to move towards a low-carbon economy. This requires the 
strengthening of education and training systems, as well as supporting 
skills development activities in both industry and the public sector. A 
number of examples of good practice demonstrate that public policy, to-
gether with private initiatives, can foster green transformation and job 
growth. These policies focus on equipping young people entering the 
labour market and older workers mid-way through their careers with 
the skills required to adopt new technologies, meet new environmental 
regulations and shift to renewable sources of energy. This will in turn 
contribute to changing consumer behaviour and triggering market forc-
es to push the greening agenda onwards.



Environmental and climate change policies bring enormous employ-
ment opportunities, but also the risks associated with structural change. 
The EU needs coherent strategies that bring together energy, environ-
ment, education and skills development objectives, policies and respon-
sible ministries in order to adapt to climate change and shift to clean 
and sustainable production and consumption in ways that maximise the 
creation of decent jobs and make them available to all. Countries that 
are succeeding in this challenging task are putting a high premium on 
effective social dialogue, coordination between ministries and commu-
nication between employers and training providers.

This chapter addresses the employment potential of the green econo-
my and looks at such aspects as the EU and international approach to 
green jobs, labour market adjustments in relation to the green econ-
omy, employment trends in the eco-industries, the impact of environ-
ment policies on employment and the need for improved skills in the 
workforce. Before drawing conclusions and highlighting some policy 
recommendations, the chapter also presents a case study of green job 
creation from retrofi tting buildings, as this area has been recognised as 
one of those with the largest employment potential in a green economy 
context. 

2. The EU and international approaches to green jobs

The EU must create an extra three million green jobs within a decade, 
European Commission president José Manuel Barroso recently told the 
European Parliament in his fi rst ‘state of the union’ speech. Following 
Mr Barroso’s speech, the European Parliament asked the EU executive 
to develop a strategy by 2011 to encourage the creation of green jobs 
in Europe, according to a non-legislative resolution which also included 
support for decent working conditions and pay. DG Employment is cur-
rently working on an action plan to be issued by the beginning of 2012 
that should present a broad EU strategy to promote green jobs.

The EU new strategy for sustainable growth and jobs, Europe 2020, 
also puts innovation and green growth at the heart of its blueprint for 
competitiveness. It follows on from the European economic recovery 
plan, a fi scal stimulus of around 200 billion euros launched in 2008 
that focused investment on clean technologies and infrastructure. As 
part of the Europe 2020 Strategy ‘An Agenda for New Skills and Jobs’ 
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is the Commission’s contribution to reaching the EU employment rate 
target for women and men of 75 per cent for 20–64 year-olds by 2020 
((European Commission 2010)). The strategy also highlights the EU’s 
target of reducing the early school-leaving rate to under 10 per cent and 
increasing the number of young people in higher education or equivalent 
vocational education to at least 40 per cent.

To make Europe’s labour markets function better with regard to advanc-
ing the green economy, the Commission proposes thirteen concrete ac-
tions that will help:

– to step up labour market reform to improve the fl exibility and secu-
rity of labour markets;

– to give people and businesses the right incentives to invest in train-
ing to continuously upgrade people’s skills in line with labour mar-
ket needs;

– to ensure decent working conditions while improving the quality of 
employment legislation;

– to ensure the right labour market conditions are in place for job 
creation, such as a lower administrative burden or lower taxes on 
labour and mobility.

The promotion of green jobs is key to the transition towards a greener 
economy, also according to international organisations. The ILO ‘Agen-
da for Green Jobs’ (ILO 2011) promotes a socially fair transition in which 
vulnerabilities, changes in the labour market and new business models 
are addressed by means of inclusive social dialogue. According to the 
ILO, green jobs help to reduce negative environmental impact, ultimate-
ly leading to environmentally, economically and socially sustainable en-
terprises and economies. In practical terms, green jobs contribute to: 

– reducing energy consumption and use of raw materials;
– reducing greenhouse gas emissions;
– minimising waste and pollution;
– protecting ecosystems.

Green jobs can be created in all sectors and types of enterprise, in urban 
and rural areas. The direct creation of jobs comes with the production of 
green goods and services. The indirect creation of jobs fl ows from the re-
quired inputs in the making, handling and selling of these goods. Green 
jobs need to be decent jobs, taking into account the four pillars of the 
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ILO’s decent work agenda (workers’ rights, employment creation, social 
security and social dialogue).

According to the UNEP’s ‘Green Economy Report’ (UNEP 2011), green-
ing relevant industrial sectors can lead to an increase in jobs. For in-
stance, investments in improved energy effi ciency in buildings could 
generate an additional 3.5 million green jobs in Europe and the Unit-
ed States and when developing countries are included, the potential is 
much greater. Also, according to the Intergovernmental Panel on Cli-
mate Change (IPCC), the largest potential within the building sector 
for reducing GHGs by 2030 is retrofi tting and replacing equipment. A 
worldwide transition to energy effi cient buildings could create millions 
or even tens of millions of jobs and would green much of the existing 
employment in the building sector (highest gains with lowest cost). 

The broader link between climate change and the labour market was also 
recognised by governments and others when they negotiated the text for 
the now unrealised United Nations Framework Convention on Climate 
Change (UNFCCC) Agreement for COP15. Three separate initiatives 
have come together to ensure the labour dimension of climate change 
will be a factor in the discussions that surround international climate 
agreements. The initiatives, in chronological order, are: the Interna-
tional Trade Union Confederation (ITUC) submissions to the Thirteenth 
Conference of the Parties (COP 13) to the United Nations Framework 
Convention on Climate Change (UNFCCC) in Bali (December 2007) and 
to the UNFCCC COP 15 in Copenhagen (December 2009); the United Na-
tions Environment Programme (UNEP) commissioned Report, ‘Green 
jobs: towards decent work in a sustainable, low-carbon world in 2008’ 
(UNEP 2008) which presented the potential labour market impact of 
climate change; and the provision for a ‘just transition’ in the negotiating 
text for the UNFCCC COP 15 Copenhagen Agreement.

The International Trade Union Confederation (ITUC) submission (ITUC 
2009) made reference to the effects of climate change on employment. It 
called for the establishment of a ‘just transition fund’ to provide retrain-
ing and compensation for those whose employment is affected together 
with the creation of climate adaptation programmes that are labour in-
tensive.

The UNEP report ‘Green jobs: towards decent work in a sustainable, 
low-carbon world’ provides quantitative evidence that the labour market 
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is already changing as governments and industry seek to reduce their 
dependency on fossil fuels and adapt to the environmental impact of car-
bon emissions. It fi nds that there will be net employment growth: jobs 
will be created, employment will be substituted (move from one industry 
to another), jobs will be eliminated and existing jobs will be transformed 
into green jobs. 

The negotiating text for the UNFCCC COP 15 Copenhagen Agreement 
emphasises the need for policy to ensure that change can be achieved ef-
fi ciently and fairly. The point is also made that ‘coherent environmental, 
economic and social policies are critical and will require commitment 
at the highest political level’. In commenting on workplace issues the 
report emphasises the inclusion of social reform and the goal of a just 
transition in the policy framework for a low carbon economy. It defi nes 
a just transition as ‘a new mode of production and consumption that al-
lows for greater social inclusion, equity and opportunity’.

3. Labour market adjustments to the green economy

According to a UNEP study on green jobs, which are ‘jobs in the environ-
mental sector and/or jobs requiring specifi c environment-related skills’, 
labour markets are expected to be affected in at least fi ve ways as climate 
change regulation is enforced and the economy is re-oriented toward 
greater sustainability:

(i) Additional jobs will be created, such as in the manufacturing of pol-
lution control devices added to existing production equipment.

(ii) Some employment will be substituted, for example, in shifting from 
fossil fuels to renewables, or from truck manufacturing to rail car man-
ufacturing, or from land fi lling and waste incineration to recycling.

(iii) Certain jobs may be eliminated without direct replacement, for ex-
ample, when packaging materials are discouraged or banned and 
their production is discontinued.

(iv) Many existing jobs (particularly plumbers, electricians, metal work-
ers and construction workers) will simply be transformed and re-
defi ned as day-to-day skill sets, working methods and profi les are 
greened. 

(v) A fi fth potential effect is job migration, as an externality of ‘carbon 
leakage’. However, recent studies show that the impacts of carbon 
leakage on employment are fairly limited. The OECD has predict-
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ed that ‘unless only very few countries take action against climate 
change, carbon leakage rates and competitiveness effect of climate 
policies are very small’ (Martina-Fernandez et al. 2010).

However, the predicted climate change effects on labour markets will 
vary signifi cantly with time.

In the short term, jobs will be lost in directly affected sectors and new 
ones created in replacement industries. Jobs will be lost in carbon-in-
tensive sectors, which will grow at a slower pace or possibly contract. 
New jobs are expected to be created in low-carbon sectors which tend 
to be more labour intensive than conventional sectors (for example, re-
newable energy vs. conventional energy). The expected net job creation 
is likely to diminish as low-carbon technologies become more competi-
tive and technologies mature. As a result, employment gains of this type 
cannot be sustained over a 10–15 year time span. In addition, due to the 
reduced mobility of labour and the time it takes to address and reduce 
skills gaps in emerging sectors, this economic adjustment may cause 
structural unemployment.

In the medium term, the impact of climate change policy will spread 
across the economy, creating and eliminating jobs as behaviour changes 
and value chains adjust. The impact on employment will depend strong-
ly on external factors such as input prices (gas, oil and so on) that deter-
mine price differentials between low-carbon technologies and conven-
tional solutions, as well as on the regulatory policies that lead companies 
to adopt more energy-effi cient production practices. The increases in 
traditional energy prices, along with regulations to price carbon, will im-
prove the competitiveness of renewable energy technologies, leading to 
employment growth in this sector.

In the long term, innovation and the development of new technologies 
will create opportunities for investment and growth. It is expected that 
jobs will be created in the research and development of low-carbon tech-
nologies. The results of this research will in turn generate new invest-
ment and further job creation in these fi elds. This virtuous cycle is a clear 
example of the positive impact that innovation and technological change 
can have on economic growth and restructuring. However, this also im-
plies that as the green economy grows, there will be increased demand 
for highly skilled and qualifi ed labour capable of meeting rising techno-
logical and innovation demands.
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4. Employment trends in environment-related industries

Higher incomes and rising pollution levels have brought with them an 
increased demand for environmental protection. One result of this is 
that the EU’s eco-industry has an annual turnover of over 270 billion eu-
ros, which equals more than 2 per cent of the EU’s Gross Domestic Prod-
uct (GDP). The eco-industry’s two most important sectors are pollution 
management (including technologies and services in waste manage-
ment, air pollution control, soil remediation and recycling) and resource 
management (including renewable energy plants and water supply). 

The eco-industry not only leads to a cleaner environment, but also con-
tributes to economic growth and employment. The number of people 
directly employed in the eco-industry is 2.3 million (1 per cent of the Eu-
ropean workforce). When induced and indirect effects are included, the 
eco-industry has a turnover of 750 billion euros and provides 4.6 million 
jobs. Employment in the EU eco-industry increased by 5 per cent a year 
in the 1990s, which made it one of the fastest growing sectors in the EU 
economy. Since 2000, smaller but more dynamic sub-sectors – such as 
resource management – have been the source of net new employment. 
This was due to the extraordinary progress made in new technologies, 
such as solar and wind energy. The size of the more established indus-
tries – for example, pollution abatement – has remained fairly constant 
as these industries met the increased demand by becoming more effi -
cient. 

Various defi nitions of the eco-industry exist. The OECD/Eurostat defi ni-
tion for the eco-industry is all ‘activities that produce goods and services 
to measure, prevent, limit, related to waste, noise and eco-systems. This 
includes technologies, products and services that reduce environmental 
risk and minimize pollution and resources.’ This OECD/Eurostat defi ni-
tion is also used in a study by Ernst and Young (Ernst and Young 2006), 
which states that the total direct and indirect employment due to eco-in-
dustries represents approximately 3.4 million full-time job equivalents, 
of which 2.3 million jobs come from pollution management activities. 
According to this study, the total estimated employment in the eco-in-
dustry is as follows: 

– 1,845,000 direct jobs in pollution management (solid waste man-
agement and recycling, waste water treatment, air pollution con-
trol, general public administration, private environmental manage-
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ment, remediation and clean up of soil and groundwater, noise and 
vibration control, environmental research and development, envi-
ronmental monitoring and instrumentation); 

– 500,000 indirect jobs in pollution management; 
– 1,040,000 direct and indirect jobs in resource management (water 

supply, recycled materials, renewable energy production, nature 
protection, eco-construction). 

A further study by GHK (GHK et al. 2007) includes all the links between 
the economy and the environment and therefore covers a much broader 
range of environment-related economic activities. GHK uses both a core 
defi nition and a broad defi nition. The core defi nition contains economic 
activities based solely on natural resources such as organic agriculture, 
sustainable forestry, renewable energy and water extraction and supply. 
If this core natural resource defi nition is applied, taking in the environ-
mental protection and management and environmental quality sectors, 
total turnover in the environment-related economy in Europe is 405 bil-
lion euros and it provides 4.4 million jobs. The broad defi nition consists 
of all agriculture and forestry, fi shing, mining and quarrying, as well as 
all electricity generation and water supply and extraction. Based on this 
defi nition, total direct turnover is 3 trillion euros and the total number 
of direct jobs is 21 million. 

The conclusion is that, as a result of green economy advancement, even 
though more than 3 million jobs will be lost in the primary sector and 
about 0.8 million in manufacturing, more than 20.3 million additional 
jobs are expected to be created by 2020 in the EU25. Even in areas where 
employment is projected to decrease, there will be large numbers of job 
openings because of replacement demand. The need to replace most of 
the people leaving – due to retirement or other reasons – will more than 
offset the losses in all areas. 

5. Impact of environmental policies on employment 

The labour market impact of environmental challenges is refl ected in 
the new EU guidelines for member-state employment policies, which 
are an integral part of the new Europe 2020 Strategy. For example, Em-
ployment Guideline 7 on increasing labour market participation calls 
on member states to promote ‘job creation in all areas, including green 
employment’. Guideline 8 on developing a skilled workforce refers to 
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the need to regularly monitor ‘the performance of up-skilling and an-
ticipation policies which should help identify areas for improvement and 
increase the responsiveness of education and training systems to current 
and emerging labour market needs, such as the low carbon and resource 
effi cient economy.’

However, policies need to be coherent, coordinated and enforced to pre-
vent skill bottlenecks from slowing down the green transformation and 
hampering the development of potential new jobs. Strategic, leadership 
and management skills that enable policymakers in governments, em-
ployers’ associations and trade unions to set the right incentives and cre-
ate enabling conditions for cleaner production and services are an abso-
lute priority. Environmental awareness, as an integral part of education 
and training at all levels, introduced as a core skill from early childhood 
onwards, will eventually push consumer behaviour and preferences 
and the market itself. Labour market information to make it possible to 
anticipate and monitor skill needs for green jobs is the critical starting 
point for effective policy cycles. This enables governments and business-
es to anticipate changes in the labour market, identify the impact on skill 
requirements, incorporate changes into the system by revising training 
programmes and introducing new ones, and monitor the impact of train-
ing on the labour market. Effective coordination between line ministries 
and social partners will be important, to be achieved by creating task 
forces for human resource development for a greening economy, or by 
incorporating training and skills issues into a council for environmental 
development.

Policies aimed at greening the economy entail a substantial degree of 
labour reallocation. In turn, this will require appropriate labour mar-
ket policies that address mismatches between the demand and supply 
of employment and skills, facilitate transitions and foster the direct and 
indirect creation of jobs. Positive employment effects can be expected 
in the form of direct and indirect job creation in specifi c sectors and ar-
eas, such as clean energy, environmental resource management, energy 
and material effi ciency, environmental services, cleaner production and 
diversifi cation. However, there will also be a substantial redistribution 
and reallocation of jobs between, as well as within sectors. In fact, OECD 
evidence suggests that job fl ows between fi rms in the same industry are 
an order of magnitude greater than sectoral reallocation (OECD 2010). 
Furthermore, as new technologies are often diffused via the displace-
ment of existing fi rms by innovative start-ups, the acceleration of eco-in-
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novation and the diffusion of green production technologies will further 
intensify these within-industry fl ows. OECD work also shows that the 
employment impact of green growth will be uneven across geographi-
cal areas. Although localities that have specialised in what will eventu-
ally become declining sectors – for example, fossil fuel production – will 
face the challenge of developing new specialisations, green growth will 
also provide new opportunities for local economic development. Many 
workers in declining regions and sectors may require public assistance 
to relocate or acquire new skills, however.

Employment levels and structures will be affected not only by policies 
aimed at environmental sustainability, but also by the need to adapt to 
climate and other environmental changes that are already happening. 
These may become worse in the future, depending on the degree and 
success of mitigation strategies. On the one hand, climate and other en-
vironmental change may destroy certain production factors – for exam-
ple, farm lands, tourist resorts and fi sh stocks – and disrupt production 
processes (for example, through hurricanes and fl ooding), leading to the 
reallocation of labour and capital across and within sectors and regions. 
On the other hand, climate change can create new job opportunities 
as new markets emerge in specifi c sectors or regions and investments 
are made to cope with the changing environment. It should be borne 
in mind, however, that the capacity for effective adaptation is limited 
and likely to entail, from a certain point onwards, very high social, en-
vironmental and economic costs. So far, there have been only a limited 
number of studies of the quantitative impacts on output and employ-
ment of adaptation to climate change, but the scale of labour market 
adaptation should not be underestimated. The areas that are expected 
to undergo the most signifi cant adjustments in employment, in terms of 
both level and composition, include agriculture and fi sheries, beach and 
skiing tourism, infrastructure building, energy supply, construction and 
fi nance and insurance. The regions most likely to be affected are thought 
to include Southern Europe, the Mediterranean Basin, mountainous ar-
eas, coastal zones, densely populated fl oodplains and the Arctic region.

The policy issues mentioned above are a key aspect of job quality, in 
particular when it comes to access to training and lifelong learning op-
portunities. There are, however, additional issues related to job quality 
that will be affected positively or negatively by environmental change 
and/or policies aimed at greening the economy:
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– Health and safety at work: on the one hand, measures aimed at pro-
moting environmentally friendly workplaces can help to improve 
working environments. For example, natural ventilation can both 
reduce energy consumption and improve air quality at the work-
place. On the other hand, more extreme climate change can lead to 
more diffi cult work conditions in certain occupations, for example, 
outdoor workers in construction or agriculture.

– Gender equality: structural change resulting from greening the 
economy can affect the gender balance of employment. For in-
stance, several strongly male-dominated sectors, such as fossil-
based energy production and extraction of oil and gas, are likely to 
suffer most from job losses. At the same time, potential positive em-
ployment effects may arise in other, also typically male-dominated 
areas, such as infrastructure investments in green energies and re-
source effi ciency.

– Sustainability of job creation: not all employment gains in green 
sectors will be permanent. While some green technologies may in-
itially have a higher than average labour intensity, differences in 
labour intensity are likely to diminish over time once initial invest-
ments have been made, and new green technologies mature and be-
come more productive.

According to an EU Commission Staff working document (European 
Commission 2005), two policies in particular are seen as likely to have 
a positive impact on employment; the environmental tax reform and 
the promotion of environmental technologies. When the EU Climate 
Package was launched by Commission President José Manuel Barroso 
in January 2008, he stated that its goals – to decrease CO2 emissions 
by 20 per cent by 2020, raise the share of renewable energy sources in 
the energy mix and develop energy effi ciency – could lead to the crea-
tion of thousands of ‘new businesses and millions of jobs in Europe’. The 
Commission’s 2006 renewable energy roadmap confi rms this, declaring 
that there will be 650,000 jobs in the sector by 2020. However, stud-
ies undertaken by the OECD and many other sources tend to argue that 
environmental policies have only a neutral or a slightly positive impact 
on employment and that no consistent examples of job losses or regional 
diffi culties caused by environmental policies exist. The GHK study men-
tioned above suggests that the effects of environmental policies will be 
positive (at least in the short term) due to the boost in demand they 
cause in labour-intensive industries. 
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Short-term policymaking should focus on identifying skills gaps in the 
local, regional, national or sectoral contexts and on that basis take suit-
able and effi cient measures. Identifying skills gaps in the sectors key for 
sustainable development is also an effective way to achieve good results. 
Although broad-based awareness-raising (educational) policies are ben-
efi cial (especially in making future employees and employers aware of 
the environmental skills that will be necessary to succeed in the work-
place of the future), concrete measures matter more. It is crucial to bring 
the skills-base up to date with the process and technology-driven adap-
tations that make for a greener economy, in conjunction with creating 
real employment opportunities, generating career prospects in the green 
economy and providing real incentives for developing appropriate envi-
ronmental skills. 

6. The need to up-skill the workforce

As governments and industry increase their efforts to take advantage of 
the economic opportunities provided by the low-carbon economy, the 
need to ensure there is a workforce with the skills required to exploit 
those opportunities becomes more pressing. The EU suffers from sys-
temic weaknesses in its skills base, which limit its productivity and com-
petitiveness in today’s economy and reduce its capacity to exploit the 
opportunities offered by green growth. These defi cits in management 
skills and technical job-specifi c skills (many of which are related to sci-
ence, technology, engineering and mathematics – ‘STEM’) are a greater 
concern than shortages of new green skills. 

The right skills for green jobs are required to make the transition to the 
green economy happen. Today, skills gaps are already recognised as a ma-
jor bottleneck in a number of sectors, such as renewable energy, energy 
and resource effi ciency, renovation of buildings, construction, environ-
mental services and manufacturing. The adoption and dissemination of 
clean technologies requires skills in technology application, adaptation 
and maintenance. Renewable energies is the sector that has the greatest 
potential for green jobs creation. Skills are also crucial to enable econ-
omies and businesses, workers and entrepreneurs to adapt rapidly to 
changes as a consequence of environmental policies or climate change.

It has been argued that there is currently no standard in place for a 
‘green job’. The transformation of skills required to adapt to new tech-
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nologies and to undertake environmentally related jobs might push in 
the direction of creating such standards in the near future. However, in 
order to defi ne the new skills, common methodologies and benchmarks 
are needed to assess energy consumption and the minimum energy per-
formance requirement. 

The shortage of competent personnel is particularly acute at local level 
in the EU member states. Local chambers of commerce and vocational 
training centres should be instrumental in overcoming this bottleneck. 
Setting up networks of regional training centres, coordinated nationally 
to create synergies and disseminate best practices, would improve in-
puts for course design and mobility of workers between regions. In the 
future, every job will be a green job, contributing – to varying degrees 
– to the continuous improvement of resource effi ciency. Understanding 
the environmental impact of an occupation needs to be mainstreamed 
into education and training systems. Integrating sustainable develop-
ment and environmental issues into existing qualifi cations is much more 
effective than creating new training standards. In addition, new green 
jobs need to have lifelong career prospects, rather than being limited 
until the end of a given subsidised period. In this respect, the EU should 
be urged to improve its lifelong learning programmes and the European 
Social Fund to include green jobs among its priorities. 

New skills can drive a green transformation of the labour market in three 
ways:

(i) New skills can shift activities in the economy, for example from 
those that are less energy effi cient and generate higher CO2 emis-
sions towards those that are more effi cient and less polluting. This 
type of transformation occurs at industry level, causing structural 
shifts in economic activity, and thus in employment, between and 
within industries. This is called green restructuring. Structural 
changes in turn decrease demand for some occupations and skill 
profi les and increase demand for others. An example of this source 
of change in skill requirements would be the growth of alternative 
and renewable energy sources, such as wind or solar power, and the 
relative decline in the production and use of fossil fuels. It calls for 
training to enable workers and enterprises to move from declining 
to growing sectors and occupations.

(ii) Structural changes, the introduction of new regulations and the 
development of new technologies and practices will result in the 
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emergence of entirely new occupations. This process is very much 
country specifi c. For example, a solar technician is often mentioned 
as a new occupation in those countries where solar energy is a new 
technology. Emerging occupations call for the provision of relevant 
training courses and the adjustment of qualifi cation and training 
systems.

(iii)  New skills will be needed by workers in many existing occupations 
and industries in the process of greening existing jobs. For example, 
within the automotive industry, workers across a range of jobs – from 
engineering design to the assembly line – will have to work with new 
fuel effi cient technologies. Also, farmers in many parts of the world 
will have to adjust to more severe drought conditions, requiring 
them to learn how to grow new crops or new methods for producing 
the same crops. This source of change in skill requirements is the 
most widespread: in fact, it will be pervasive, and calls for a major 
effort to revise existing curricula, qualifi cation standards and train-
ing programmes at all levels of education and training.

The challenge for the EU is to choose policy options that maximise pro-
ductive and decent work, and the challenge for skills development policy 
is to integrate environmental awareness and the right technical train-
ing for green jobs into education and training. Lack of human and fi -
nancial resources, unclear mandates for the institutions involved and a 
lack of awareness of training issues among environmental policymakers 
are among the obstacles hampering the integration of human resource 
development into environmental strategies. Moreover, mechanisms for 
identifying, monitoring, anticipating and providing skills do not usually 
include representation from environment ministries. Similarly, minis-
tries, agencies and institutions concerned with education and training 
are typically not involved in developing environmental policies. And 
even where coordination mechanisms exist for policy design, coordina-
tion of implementation is weak.

Although new job opportunities arising from greener production are es-
timated to offset job losses, those who will get ‘green’ jobs are not nec-
essarily those who will have lost their jobs in so-called ‘brown’ indus-
tries. Retraining workers and upgrading skills are matters of urgency 
in facilitating a smooth and fair transition to the low-carbon and green 
economy. Increased investments in green sectors and increased demand 
for certain occupations may not affect the skills composition of the oc-
cupation: for example, demand for railway workers may increase due 
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to greater investment in public transportation, but the skills needed to 
perform the job do not change. In such cases it is the number of jobs, 
and hence the quantity of training required, that may change. This type 
of skills change, greening existing occupations, is the most widespread 
and concerns the largest number of jobs.

Effective responses for meeting this current and future demand in skill 
requirements are as follows:

– Industry-level responses, through such bodies as industry skills 
councils or chambers of commerce, have already achieved consid-
erable results in several countries. In France, for example, the main 
federations and business associations in the construction sector 
launched Qualit’ENR, a programme to develop training standards 
for the installation of renewable energy equipment. Since the crea-
tion of the scheme in 2006, training provision has considerably im-
proved.

– At government level, training programmes may be delivered 
through the formal education and training system, involving min-
istries of education, manpower or labour and the relevant universi-
ties or training centres. Responses can be designed under relevant 
ministries – such as energy, agriculture, construction and so on – to 
address national, regional or local demand.

– Public–private partnerships, matching government resources to 
business’s hands-on knowledge of skill relevance and quality, have 
proven effective in many cases. The involvement of trade unions 
and employers’ associations in education and training through 
public–private partnerships can deliver effective training responses 
and trigger green transformation on a larger scale.

7. Green jobs potential in retrofi tting the building sector

Retrofi tting buildings is widely recognised as the area with the greatest 
opportunities for employment creation.

Energy effi ciency, particularly in buildings and construction, is one of 
the areas with the most potential for reducing greenhouse-gas emissions, 
while at the same time creating jobs. According to a UNEP report, some 
4 million direct green jobs based on improving energy effi ciency already 
exist across the economy in the United States and in certain European 
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countries (UNEP 2008). Buildings currently account for less than one 
million of this total but could represent a future source of many more 
green jobs. Buildings are responsible for 30–40 per cent of all energy 
use, greenhouse-gas emissions and waste generation. The construction 
and renovation of buildings also represents the sector with the highest 
technical and economic potential for reducing emissions. This conclu-
sion is supported by the Intergovernmental Panel on Climate Change, 
and also by the McKinsey Global Research Institute (McKinsey 2010). 
Using current technology, high-performance buildings have the poten-
tial to cut energy costs by at least 80 per cent compared with traditional 
building construction. Jobs in this sector are likely to be performed by 
people who already work in the building sector, but will be redefi ned in 
terms of new skills, training and certifi cation requirements.

In 2009, Vlaamse Confederatie Bouw, a Belgian employers’ organisation 
which represents almost 9,000 construction companies, published a re-
port ‘Building the environment and energy: elements for a green con-
struction economy’. This report illustrates that the number of employees 
within the green construction sector has increased tremendously within 
this last decade. The prospect for the future is that this increase will be 
maintained despite the economic crisis. For the construction industry, 
sustainable building is a growing trend. According to Confederatie Bouw 
(Jacques De Meester, president of Confederatie Bouw, 20101), between 
2010 and 2020, 20,000 employees in construction will have a green job. 
For the future, the builders estimate that the biggest increase will be in 
low-energy construction and the use of low-energy installations, fol-
lowed by thermal superinsulation: indeed, they believe the market will 
double in these three areas by 2020.

A number of European policy measures also affect the construction in-
dustry. Through its ‘Action Plan on Energy Effi ciency’ (European Com-
mission 2011) and its ‘Energy Performance of Buildings Directive’ (Eu-
ropean Commission 2010), the EU is seeking to make buildings more 
energy effi cient, reducing energy demand in a way that has greater eco-
nomic and environmental benefi ts than costs. Due to the rise in demand 
for green building components and energy-effi cient equipment, green 
manufacturing jobs will increase. Consider, for example, the thermal re-

1.  See:http://trends.knack.be/economie/nieuws/immo/bouwsector-rekent-op-20-000-
groene-jobs/article-1194958166285.htm



Marco Torregrossa

154 Greening industries and creating jobs

furbishment of buildings: if the highest energy standards are applied, 
employment will represent 1 million man-years by 2030 (10 per cent of 
EU employment in the sector). The member states must apply minimum 
requirements with regard to the energy performance of new and exist-
ing buildings, ensure the certifi cation of their energy performance and 
require the regular inspection of boilers and air conditioning systems 
in buildings. The EU Directive on the energy performance of buildings 
was drawn up to aim for this target, laying down a common methodol-
ogy for calculating the integrated energy performance of buildings, with 
minimum standards on the energy performance of new buildings and 
existing buildings undergoing major renovation.

According to the Intergovernmental Panel on Climate Change (IPCC), 
retrofi tting and replacing obsolete equipment in buildings has the larg-
est potential for reducing greenhouse gas emissions by 2030 (Pachauri 
and Reisinger 2007). Many retrofi tting measures can pay for themselves 
through energy savings and government support for such measures is 
largely offset by higher tax revenue and lower government social security 
spending. The most ambitious such programme to date is the initiative 
by the German Alliance for Work and the Environment, a partnership 
between the Government, building employers, trade unions and non-
governmental organisations launched during a recession in the building 
sector in 2001. The programme helped to retrofi t 342,000 apartments 
with improved insulation of roofs, windows and walls, along with ad-
vanced heating and ventilation systems and installation of renewable 
energy equipment. Over the period 2001–2006, 5.2 billion US dollars 
in public subsidies stimulated a total investment of 20.9 billion US dol-
lars, creating or maintaining about 140,000 jobs. The scheme reduced 
the annual emissions from buildings by 2 per cent. About 4 billion US 
dollars of the government input was recovered through tax and lower 
unemployment benefi t expenditure. In 2005, the government increased 
funding for the programme to almost 2 billion US dollars a year. This led 
to an estimated 145,000 additional full-time-equivalent jobs in 2006. 
Retrofi tting of buildings has become one of the key elements of the Ger-
man government’s strategy to reduce emissions by 40 per cent by 2020.

Despite these promising developments, the employment potential of 
green construction must be mainstreamed, particularly at EU member 
state level. Some member states are moving faster than others to rectify 
this, with France launching its recent mobilisation plan for green jobs 
and the UK government recently launching a consultation exercise, en-
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titled ‘Meeting the low carbon skills challenge’ (UK Government 2010b). 
A study of 10 new EU member states projected that 50,000 to 185,000 
jobs would be created by retrofi tting existing residential building stock. 

– In France, in 2006, partial retrofi tting activities in buildings ac-
counted for 9,700 jobs (operations) and buildings accounted for 
9,700 jobs (operations) and 7,150 jobs (related material produc-
tion), likely to grow to 21,000 and 15,000 by 2012. The French 
Grenelle Plan-Batiment required that by 2012 all new buildings 
would be low power and by 2020 they would all be ‘positive energy’. 
It planned to progressively scale up to renovate 400,000 units in 
2013 and 800,000 houses using the most energy by 2020. 

– Germany set very ambitious targets to renovate existing residential 
stock. Its objective was to drive down energy consumption in build-
ings through installation of insulation, installing modern heat diffu-
sion devices and installing technology to manage energy usage. Its 
targets were:
- renovate 300,000 apartments per year;
- create/preserve 200,000 jobs;
- reduce emissions by 2 million tonnes per year;
- reduce public debt by 4 billion US dollars by reducing unem-

ployment and increasing tax revenue.
– In Hungary, a study demonstrated that a large-scale renovation 

programme could create up to 131,000 net new jobs by 2020.
– The United Kingdom’s approach is refl ected in its 2050 Pathways 

Analysis (UK Government 2010b) that evaluates the choices that 
will have to be made over the next 40 years. The plan for workplac-
es and jobs encourages businesses to become low carbon emitting 
businesses internally and, as the providers of goods and services to 
a low carbon market place, externally. It proposes that the educa-
tion system support the workplace by teaching the skills needed for 
the emerging low carbon businesses.

According to the EU member states, building renovation is one of the ar-
eas with the highest potential to reduce greenhouse gas emissions and to 
create decent green jobs in the process. However, in order to fully realise 
the potential of green jobs creation in the building renovation sector, a 
number of objectives need to be realised. The EU needs to promote a 
construction labour market and social policies that are consistent with 
the green economy, while anticipating the need for new skills, better 
working conditions and scaling up investments in sustainable sectors. 
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Investment in skills development for green jobs in the building sector is 
a vital condition for the successful greening of construction enterprises 
in the EU, especially in the face of changing technologies and work proc-
esses in the industry. Future trends in the building sector can be sum-
marised as follows:

– Higher-skilled, higher-paying employment will arise due to energy-
effi cient equipment. 

– Jobs are likely to be performed by workers who already work in the 
building sector. However, these jobs will be redefi ned in terms of 
new skills, training and certifi cation requirements. 

– Potential will arise for highly skilled researchers and engineers. 
Extensive training is needed in four main areas: diagnostic tech-
niques, knowledge of renewable energy, installation and organisa-
tional skills (for example, town planning). 

– Means and techniques will emerge to improve working conditions 
across the EU, such as social dialogue, collective bargaining and col-
lective agreements with builders and construction workers’ federa-
tions.

8. Concluding remarks on the infl uence of environmental 
factors on employment

The transition to a low-carbon economy and its implications for local 
labour markets requires a multi-dimensional analysis that goes beyond 
traditional sectoral thinking. The public sector must work in partnership 
with unions, the business sector, the education sector and other local in-
stitutions. This is also refl ected in the multiplicity of possible approaches 
that can be taken when designing public action strategies to manage the 
transition and enable green growth.

Policy approaches must vary according to target group:

– The sectoral approach: targets specifi c industries, such as renew-
able energy, construction or automobiles.

– The approach by type of employer: targets specifi c types of employ-
er, such as large businesses, SMEs or the public sector.

– The territorial approach: targets specifi c territories and may be im-
plemented on a variety of scales (local, national, regional), but all 
levels need to apply relevant knowledge and coordination. Partner-
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ships have an important role to play in coordinating intervention 
and ensuring that priority needs are met.

– The consumer approach: targets the fi nal consumer, notably 
through habits and preferences. This would be particularly impor-
tant to stimulate cleaner demand (consumer) that will result in the 
supply (industry) of cleaner products and services in the market.

To sum up the impact of the green transformation on the labour market: 

The profi le of green jobs needs to be understood. This is an important 
sector: in its broadest defi nition, it concerns up to 21 million jobs in Eu-
rope linked to the environment. Green jobs are broadly ‘jobs in the en-
vironmental sector and/or jobs requiring specifi c environment-related 
skills’. The majority of these are in activities depending on or using natu-
ral resources rather than employment in environmental management 
(pollution and resource management). It is therefore important to ask 
about the skill profi les of these jobs and how skills needs might change 
in the future, although data on skill profi les in the green economy are 
scarce. 

Green jobs pay off through improved productivity. Green jobs are es-
sential for European economies as they make it easier to innovate, adopt 
new technologies, attract investment and compete in new markets. This 
consequently increases job growth and productivity. However, the ETUC 
has drawn attention to the risk that unless the transition is properly 
managed jobs in new enterprises favoured by climate policies will be less 
well-paid and enjoy less secure conditions of employment than in estab-
lished branches (ETUC 2007).

Skill shortages are a threat to green expansion. A number of sectors 
already face shortages. Recognising this challenge, the Directive on the 
Energy Effi ciency of Buildings promotes combined environmental and 
training measures. According to several national trade unions there is 
already a shortage of skilled people in this fi eld, meaning that there will 
not be enough qualifi ed workers to implement the Directive. The call 
for Europe to put more effort into anticipating changing skill needs is 
emphasised by the re-launched Lisbon Strategy, as well as by other pol-
icy documents. According to the UNEP and the ILO, the transition to a 
green economy will create demand for workers and there is clear proof 
that a high share of future green jobs will be high skilled (and thus well 
paid). It is believed that training programmes will be needed to fi ll the 
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new positions. Identifying the skills needed for green jobs may increase 
capacity to combat climate change. Investment in skills is also needed 
to make the most of sustainable production and consumption and new 
environmental technologies, both of which may promote high-skill jobs 
at the expense of low-quality jobs. 

Green jobs can be developed and can lead to new competences. Lifelong 
learning and vocational training will help to solve these skills shortages, 
as employees gain the skills needed to adjust to the changing economic 
conditions and job profi les. According to statistics from Eurostat, work-
ers in environment-related sectors undertake relatively less lifelong 
learning. Policymakers can ensure that training for green skills is pro-
vided and indeed there are already a number of such schemes in place, 
although there is little information on their effects and on best practices 
to be copied. 

9. Policy recommendations 

Many issues arise from the review of the literature and the corresponding 
analysis to formulate recommendations for policy action. Although the 
focus of the discussion in this chapter has been the infl uence of the green 
economy on the labour market, it was also demonstrated that outcomes 
are dependent on factors deriving from the enabling policy environment, 
regulation, economic activity and innovation. The main recommenda-
tions of this chapter can be summarised as follows: 

– Social partners and trade unions have an important role to play in 
developing green job potential, in terms of contributing to the deci-
sion-making process and in raising public awareness. EU member 
states and the social partners should include essential environmen-
tal issues in social dialogue, at all levels of consultation.

– The EU Commission and the member states should launch infor-
mation and public awareness campaigns on developing green and 
decent jobs in a sustainable economy, addressing priority sectors 
such as buildings and construction.

– Existing and proposed EU environmental legislation has signifi cant 
potential to create new jobs in areas such as air, soil, water, energy, 
public services, agriculture, transport, forestry, renewable energy 
generation and environmental management. These are all sectors 
that would benefi t from green job creation.
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– A stable, long-term and ambitious regulatory framework is re-
quired for achieving the full potential of green employment. The 
Commission and the member states should lay down environmen-
tal standards and fi nancial incentives creating reliable conditions 
for at least 10 years, thereby establishing certainty for green job 
creation.

– Existing fi nancial instruments, including the Structural Funds, 
the Cohesion Fund and fi scal incentives, should be used to help 
construction SMEs towards green employment policies and ensure 
green innovations and production. Member states using the Euro-
pean Social Fund should invest in skills, employment, training 
and retraining to create more and better jobs through national, 
regional and local projects, specifi cally those addressing the build-
ing sector.

– EU member states should incorporate the concept of sustainability 
into basic guidelines dealing with training, education and lifelong 
learning, giving all affected workers the right to take part in training 
and lifelong learning schemes.

– Member states must adapt their education systems and also devise 
and implement targeted action plans for retraining workers in sec-
tors such as the building sector which will be affected by the trans-
formation towards a new sustainable economy, to ensure that they 
have access to new and sustainable jobs and that the workforce 
will be able to adjust their skills to the labour-market needs of a 
more sustainable economy founded on competence-based training 
concepts.
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