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PROGRESS 

This report is commissioned under the European Community Programme for 

Employment and Social Solidarity - PROGRESS (2007-2013). 

This programme is managed by the Directorate-General for Employment, social 

affairs and equal opportunities of the European Commission. It was established to 

financially support the implementation of the objectives of the European Union in the 

employment and social affairs area, as set out in the Social Agenda, and thereby 

contribute to the achievement of the Lisbon Strategy goals in these fields. 

The seven-year Programme targets all stakeholders who can help shape the 

development of appropriate and effective employment and social legislation and 

policies, across the EU-27, EFTA-EEA and EU candidate and pre-candidate countries. 

PROGRESS mission is to strengthen the EU contribution in support of Member States' 

commitment. PROGRESS will be instrumental in: 

¶ providing analysis and policy advice on PROGRESS policy areas; 

¶ monitoring and reporting on the implementation of EU legislation and policies 

in PROGRESS policy areas; 

¶ promoting policy transfer, learning and support among Member States on EU 

objectives and priorities; and 

¶ relaying the views of the stakeholders and society at large. 

For more information see: 

http://ec.europa.eu/employment_social/progress/index_en.htm
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Executive Summary 

¶ This report presents the results of the project Studies on Sustainability Issues ï 

Green Jobs; Trade and Labour (contract no.: VC/2010/0012), commissioned by the 

European Commission, DG Employment.  

¶ The leading objective of this study has been to analyse the employment 

consequences of the implementation of policies to achieve the key EU 

environmental targets of a 20% cut in emissions of greenhouse gases by 2020 

compared to 1990 levels (increasing to 30% if other countries make similar 

commitments), a 20% increase in the share of renewable energy, and the objective 

of a 20% cut in energy consumption (the 20-20-20 targets). The analysis considers 

the composition, quantity and quality of employment, and the effects of any 

policies aimed at mitigating any negative labour market impacts. 

¶ The main quantitative element of this study has been developed using a version of 

Cambridge Econometricsô E3ME, energy-environment-economy model for 

Europe, that is extended to take into account occupation and skills dimensions. The 

modelling work has been supplemented by specific analysis in particular cases 

where a greater level of detail is required. 

¶ This Executive Summary follows the structure of the main report, so that the 

supporting evidence for the points made here can be readily found in the relevant 

chapters of the main report. 

¶ The findings of the substantial literature review undertaken for this study suggest 

that after an initial cost to the EU economy to make the switch to a greener 

economy (i.e. implementation of the EU 20-20-20 targets), over the longer term, 

most studies indicate a modest positive outcome for GDP growth and employment 

increasing by around 1-1.5% (in net terms) by 2020.  

¶ When looking at specific policies and areas, these impacts are much more 

differentiated. Some energy-intensive or high-GHG emitting sectors, such as iron, 

steel, cement and petroleum, are expected to experience a decrease in employment. 

Sectors such as construction and transport, and those in which Europe can gain and 

maintain a leading edge in export markets (e.g. renewables, environmental 

technology) are predicted to witness an increase in jobs by 2020 as a result of the 

policies. 

¶ A unified and coordinated policy approach adopted within the EU (Emission 

Trading Scheme), globally (G8, Kyoto Protocol) or across industry sectors 

(sectoral agreements to mitigate carbon leakage) was deemed to be the least cost 

approach to achieving environmental and climate change targets. As part of this 

approach, the setting of a global carbon price was found to be crucial for lowering 

implementation costs and maximising positive employment impacts. Burden 

sharing is important to prevent negative employment impacts occurring in specific 

countries or sectors (i.e. through sectoral agreements, Clean Development 

Mechanisms (CDMs), investment in different renewable technologies). In this 

regard, support and targets should reflect country and industry differences.  

¶ Measures to support innovation (often driven by regulation) can have substantial 

positive employment impacts. Revenue recycling of green tax revenues was found 

Objectives and 

method 

Chapter 2: Lessons 

from previous 
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to achieve the best employment and GDP outcomes when used to subsidise low-

carbon technologies (not employment). Developing new technologies with 

environmental performance credentials not only contributes to energy and resource 

efficiency, but can also directly generate EU jobs where these technologies give 

EU companies a leading edge in manufacture/distribution, and drive further 

innovation.  

¶ The effect of environmental legislation and the drive towards a low-carbon 

economy may involve or result in skills shortages but this is not specific to any one 

sector. Skills profiles are changing across the economy as a whole and retraining is 

needed both in technical and managerial occupations. Where skills shortages are 

specific to a certain sector, training can effectively be provided by sectoral or 

regional agencies but often cross-sectoral training is needed for green occupations, 

which are often óhybridô, incorporating skills from various sectors and professions.  

¶ The country case studies show that, to date, there has been limited integration 

between environmental policies and labour market policies. The key issue for 

policy makers contemplating attempts to integrate environmental policy with 

employment policy is the uncertainty attached to employment and skill demand 

emanating from the pursuit of policies to reduce carbon emissions. The dangers of 

too tightly aligning environmental and employment policy relates to making the 

wrong decisions, such as the State investing in training programmes which produce 

the wrong type of skills, or engaging in training activities which companies would 

have engaged in any case. 

¶ In order to evaluate the labour market impacts of the transition to a low-carbon and 

energy-efficient economy, a Baseline (a case in which there is some shift towards 

lower carbon intensity but in which the 20% CO2 reduction target is not met) and a 

set of policy scenarios was defined, based on the 2020 EU targets for renewables 

and reductions in greenhouse gas emissions. These scenarios were assessed using 

the macroeconometric E3ME model, which integrates Europeôs energy demands 

and emissions with the wider economy. 

¶ The model results showed that, at the aggregate level, the policies had only a 

marginal impact on GDP and very little impact on total employment levels. The 

investment required to meet the renewables target and the energy-efficiency 

objective is likely to result in an increase in employment, while the effects of 

higher energy prices is likely to depress economic activity and employment. The 

use of revenues from market-based instruments (MBIs) to offset other taxes, or to 

finance investment in energy-saving equipment, could have positive economic, 

social and/or labour market benefits. 

¶ At the NACE 2-digit sectoral level, the restructuring of the economy that is 

expected to occur over the decade to 2020 in the Baseline is quite substantial. This 

restructuring reflects the impact of carbon mitigation policies, but also includes the 

impact of other trends in economic development (notably increased globalisation 

and continued technological progress). 

¶ The restructuring impacts of the additional policies tested in the modelling to 

achieve more stringent targets are, by comparison, quite modest at the 2-digit 

sectoral level. The outcomes from the scenarios suggest a small increase in jobs in 

the construction and engineering sectors in the period up to 2020 and a reduction in 

the energy supplying sectors. The results for the energy-intensive sectors are 

Chapter 3: Model-

based assessment 

of impacts 
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unclear; some could lose out due to competitiveness effects, while some feature in 

the value chains of investment goods so could benefit. At this level, however, the 

impacts of the environmental policies are small in scale, especially when compared 

to the recession. 

¶ When the model results are broken down by occupation and qualification there is 

almost no discernible impact of the policies. This could be partly because changes 

due to environmental legislation, such as the ETS, are already taking place and are 

included in the Baseline or it could be that the effects are too small to see at this 

level of aggregation. 

¶ In case there are detailed effects that are being missed at the level of aggregation 

used by the modelling, a mismatch scenario was defined in which 0.5% of the 

labour force was unable to work due to lack of relevant skills. This was found to 

lead to a modest reduction in GDP and employment by 2020, due to the effects of 

higher wage demands (and implied lack of competitiveness) by the remaining part 

of the workforce.  

¶ The general direction of occupational change in the labour market is towards an 

increase in the number of relatively high and low skilled jobs (as revealed under 

the Baseline Scenario). The more investments are made in new technologies ï 

many of which are likely to be energy saving or related to new forms of energy 

generation ï the more demand there will be for people in higher skilled jobs 

(especially professional and associate professional ones). In this way, the greening 

of the economy can stimulate the demand for highly skilled (and high waged) 

workers, although the extent to which this will occur even under the most 

optimistic of scenarios is relatively modest when compared to the Baseline 

Scenario. 

¶ It is óGreen Increased Demandô jobs, in particular, that are likely to show 

significant growth over the medium term. Many of these jobs are associated with 

relatively high quality employment, especially in relation to managerial / 

professional / associate professional occupations. But there is also evidence to 

suggest that some of the green jobs are in occupations which are associated with 

lower quality jobs. 

¶ In the case of óGreen Enhanced Skillsô jobs, the acquisition of green skills 

enhances rather than changes the existing skill set. The job content is not being 

substantially altered. Hence, at least over the short term, the greening of the 

economy is unlikely to have a dramatic impact on the various dimensions of job 

quality.  

¶ However, given the scale of structural and occupational change expected to occur 

over the long term as a consequence of policies introduced to manage climate 

change, there is every reason to expect that there will be some change in the quality 

of work. The extent and direction of this change is ultimately dependent upon the 

extent of structural change and the degree to which it leads to the creation of jobs 

in new sectors.  

¶ In the longer term, insofar as the greening of the economy stimulates the demand 

for higher skilled jobs, this is likely to have a positive impact on job quality. In 

general, the higher the level of skill (or qualification) associated with an 

occupation, the higher the job quality. But it is also true that there are some lower 

Chapter 4:  The 

type and quality of 
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skilled occupations which are associated with relatively high levels of job quality 

which will be adversely affected (such as office clerks). The projections of future 

employment growth suggest that those policies which are likely to result in 

increased technical change will drive up the demand for green skills of one kind or 

another over and above the already substantial increase that is likely to occur under 

the Baseline scenario. 

¶ Whilst the greening of the economy is associated with the expansion in 

employment of some high quality, high skilled jobs, some groups appear to have 

less access to green jobs than others. There is prima facie evidence that women and 

young people are less likely to be employed in green jobs. This may change over 

the medium term as the increase in demand for people to work in green jobs results 

in a widening of access, especially if supply struggles to keep pace with demand. 

¶ A series of small case studies was carried out to consider the impacts of 

environmental policies on a key set of industries defined at the NACE 4-digit level. 

This included industries that could be expected to see a decline in production and 

industries that may demand additional skills to meet production needs. The 

findings were that in most cases the green transition required a subtle shift in 

existing jobs rather than a large-scale change in the types of jobs required. In some 

cases, such as the car industry, companies were able to provide the training 

required to bring about this shift. 

¶ The creation of óbottlenecksô where supply-side constraints limit production has 

the potential to reduce EU output in key growth sectors. Bottlenecks can arise from 

limitations in skills, in technology or in other factors of production. The most 

likely occurrence of bottlenecks due to skills is if key sectors start competing for 

scarce skills resources, some of which could be in sectors that already have tight 

labour markets. Policies to encourage mobility of labour, both between sectors and 

between geographical regions, could alleviate any potential bottlenecks. 

¶ Geographical labour mobility is also an issue in cases where communities are 

dependent on a single employer that could be vulnerable to environmental policy 

and international competition. The findings from the analysis suggest that the 

problems caused by such a structural shock can prove to be quite intractable for 

policy to address.  

¶ The modelling results provide insight to other social issues. Although 

unemployment tends to fall slightly as a result of the policies, the costs of reducing 

emissions can fall disproportionately on low-income households and vulnerable 

socio-economic groups (primarily as they spend a larger share of income on 

heating fuels). However, if the environmental targets are met through the use of 

MBIs, a share of the revenues can be used to offset this effect to mitigate the 

impact. 
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¶ All of the analysis presented in this study shows that the labour market impacts of 

climate change mitigation policies mostly depend on the scale of the impact on 

economic activity and the associated restructuring of industry (by sector and 

within sectors). Consequently, the goal of limiting negative labour market impacts 

has many of the same implications for the design of environmental policy as the 

goal of limiting negative impacts on economic activity. 

¶ The most important issue is probably that of uncertainty in the policy regime, and 

particularly the price of ETS allowances in the long term. Many of the actions that 

firms and individuals need to take to facilitate the shift to a low-carbon economy 

require investment of capital, R&D resources, training resources and time. 

Uncertainty about the policy environment can act as a particularly severe deterrent 

to investment. The result may be unnecessarily high energy prices and loss of 

economic activity and jobs, a failure to develop European capacity in the supply of 

ógreenô goods and services sufficiently rapidly so that the associated economic 

activity is lost to imports from the rest of the world, and a larger pool of labour 

with skills that are not matched to new circumstances. 

¶ An inadequately functioning energy market could allow energy suppliers to adopt 

technology solutions that are not least-cost and require consumers to pay the cost, 

or allow energy suppliers to make excess profits. Consequently, the costs of 

adjustment to energy users, including the labour market impact, will be 

correspondingly higher. 

¶ Some of the actions required to move towards a low-carbon economy offer the 

prospect of creating a substantial number of jobs because the associated activities 

are labour intensive. But the market failures that need to be addressed are not 

limited to the low cost of carbon. An example is the renovation of the energy-using 

characteristics of existing buildings, where the market failure is associated with the 

difference in interests between owners and tenants. 

¶ The transition to a reduced size and lower carbon intensity of industries producing 

carbon-intensive products carries the risk of an excessive loss of activity, and 

hence employment in energy-intensive industries across Europe, if carbon leakage 

is severe. Clearly international negotiations to achieve a common approach to 

sectors where energy costs are a large proportion of total costs are a high priority, 

even if the aggregate labour market impact is unlikely to be large. However, the 

decision by companies to relocate production away from the EU may be related to 

other factors such as access to markets or raw materials or secure access to energy 

sources with long-term price guarantees. 

¶ Since the labour market impacts associated with the shift to a low-carbon economy 

represent a particular form of restructuring among industries, within industries, 

across geographies and among skill types, the general importance of labour market 

flexibility to respond to restructuring of any kind is reinforced. 

Chapter 6:  
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¶ The key priorities for managing the labour market aspects of the transition are: 

- the renewables sector has the skills it needs to develop in the future 

- the final energy users have the skills which will allow them to transform their 

products and processes in the light of EU and national policies to reduce 

carbon emissions, such that employment growth opportunities are not 

jeopardised 

- the direction of change enhances rather than worsens the quality of work 

- vulnerable groups are not further excluded as a consequence of the changes 

highlighted above simultaneously (notably a further shift in favour of higher-

skilled jobs) 

¶ There are four interrelated sets of policy at play here: (a) energy/environment 

policy; (b) employment policy; (c) skills policy; and (d) social policy. Although the 

notion that an integrated view should be taken across these policy areas has a 

natural appeal, it may be unrealistic to expect this in practice. We have not found 

successful examples in Member States of such integration. This seems to reflect 

the considerable uncertainties about the nature of the changes in demand for 

specific skills that will arise in the transition, so that it is not feasible for 

governments to predict and provide for those changes. Instead, a realistic approach 

is to devise energy or climate change policy as required, and then to ensure that 

employment systems are able read the signals and respond in a timely fashion. 

¶ Different Member States have developed their own ways of dealing with change in 

labour market conditions, and it is not straightforward to transplant a system from 

one country to another. We distinguish four different models of social systems 

(including labour market arrangements) that appear to be sustainable (in the sense 

that they can be maintained over the long term). Over the short to medium term 

Member States are unlikely to change the orientation of their employment systems, 

so EU policy has to work to play a useful role within these various systems. While 

it is not easy to transfer policy across Member States, there is nonetheless the 

capacity to learn from the successes, and failures, of Member States which have 

adopted different policy approaches. 

¶ We review the contribution that could be made by policy actions in a number of 

different policy areas, organised in the structure of the Eurostat Sustainable 

Development Indicators. Mostly these are of a second order of importance. The 

most important, from the perspective of achieving better economic and labour 

market outcomes, is the importance of innovation, which applies in the field of the 

technologies required to produce energy efficiently from low-carbon sources, but 

also in the field of the production of energy-efficiency solutions for industry, 

transport and buildings. Innovation policy therefore has a key role to play in the 

period up to 2020. This includes providing research funding to support new 

technologies at an early stage, creating a more attractive climate for innovation by 

reducing policy uncertainty, and supporting specific demonstration projects for 

technologies that are close to market. 

  

Other policy areas 
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1 Introduction  

1.1 Study objectives 

This report presents the results of the project Studies on Sustainability Issues ï Green 

Jobs; Trade and Labour (contract no.: VC/2010/0012), commissioned by the European 

Commission, DG Employment.  

As set out in the original Terms of Reference, the leading objective of this study is to 

analyse the employment consequences of the implementation of policies to achieve 

the key EU environmental targets of a 20% cut in emissions of greenhouse gases by 

2020 compared to 1990 levels (increasing to 30% if other countries make similar 

commitments), an increase in the share of renewable energy to 20%, and the objective 

of a 20% cut in energy consumption (the 20-20-20 targets). The analysis considers the 

composition, quantity and quality of employment, and the effects of any policies 

aimed at mitigating any negative labour market impacts. 

1.2 Our approach 

Our approach to this study has been to undertake model-based analysis, and where the 

model does not yield sufficient detail we have also undertaken supplementary reviews 

of evidence and specific analyses of particular cases. Figure 1.1 provides an overview 

of the modelling framework that was used and how environmental policy fits into it. 

For the model-based analysis, we used a version of the E3ME, energy-environment-

economy model for Europe that is extended to take into account occupation and skills 

dimensions. The advantage of using computer-based economic models is that, in 

principle, they automatically provide and quantify the linkages between parts of the 

economy, between economic sectors and between countries (to the extent that it is 

possible to formally model these relationships). E3ME was used to establish a 

Baseline set of projections and to then perform scenario analyses; to assess the 

impacts of the policies designed to meet the 2020 targets; to investigate alternative 

uses of revenues from market-based instruments; and to investigate the sensitivity of 

the model results to key assumptions. 

Supplementary analysis has been undertaken for cases when the model does not go 

into enough sectoral detail (typically it operates at NACE 2-digit level) and for aspects 

that the model cannot adequately cover, such as quality of jobs, or impacts on 

vulnerable groups. 

Further information about the E3ME model can be found at www.e3me.com. The 

extension of the model to cover occupations and skills is described in CEDEFOP 

(2010e). 

The core team is thankful for inputs to the study from an external panel of experts, 

including contributions to the literature review, scenario design and interpretation of 

the main findings. These inputs have been reflected as much as possible in the content 

of this report. 

 

  

http://www.e3me.com/
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Figure 1.1: Overview of Modelling Structure 

 

1.3 Structure of this report 

The lessons from previous studies, summarising the substantial literature review 

undertaken for this study, are presented in Chapter 2. The results from the model-

based analysis are presented in Chapter 3. In Chapter 4 an assessment of the impact of 

environmental policies on the quality of work and jobs is presented. The results of 

supplementary, specific analyses are presented in Chapter 5. Chapter 6 presents the 

policy analysis and recommendations. 

In Appendix A a detailed description of the E3ME model is given, while Appendix B 

provides further details of the treatment of the labour market within the model. 

Appendix C presents detailed modelling results for 2020. Finally, Appendix D 

describes how the quality of jobs is measured. 
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2 Lessons from Previous Studies 

2.1 Introduction  

This chapter summarises the findings of the substantial literature review undertaken 

for the study. In addition, it includes the findings of five brief country case studies 

(Denmark, Sweden, Germany, Spain and the UK) that investigate the nature of 

integration between environmental policies and labour market polices. 

The literature review aimed to: 

¶ identify the key challenges posed by the move towards a greener, low-carbon, 

economy (both policy driven and more generally), especially those relating to the 

labour market 

¶ help fine tune the assumptions to be used in developing the modelling scenarios, 

which in turn will aid the development of future policies that promote transition 

towards a low-carbon economy, while minimising economic and social costs 

A comprehensive analysis of the literature was undertaken, the scope of which 

included all policy areas relevant to the Europe 2020 and 20-20-20 agenda. This 

holistic approach included emissions pricing, resource efficiency, clean energy and 

natural environment domains and supporting measures specific to agriculture, 

transport, eco-design, industrial emissions, buildings, etc. Finally a review of financial 

support mechanisms was conducted, including green elements of Member State 

stimulus packages, EU funding under Framework Programme 7, cohesion funds and 

environmental funds such as LIFE+.  

Consequently, a broad range of literature was collected amounting to over 200 leading 

articles, studies and reports investigating the linkages between climate change policies 

and their impacts on employment and the labour market more generally. Following a 

screening of the literature to identify those studies of most relevance, 13 global 

studies, 33 European studies and numerous Member State and sectoral case study 

documents were identified and evaluated. This literature included: 

¶ European Commission studies from DGs Environment, Employment, Climate, 

Move and Energy 

¶ Member State publications by government authorities 

¶ research produced by international organisations (WWF, ILO, UNEP, etc.) 

¶ independent research by academia and consultants 

¶ publications from third countries in EFTA/EEA, USA, etc. 

¶ industry literature 

To simplify the analysis, each study was grouped by scope as either global, European, 

national or sectoral. The results are presented on this basis. 

2.2 Literature review findings 

The findings of the literature review suggest that after an initial cost to the EU from 

switching to a greener economy (i.e. implementation of the EU 20-20-20 targets), over 

the longer term most studies indicate a modest positive outcome for GDP growth and 

employment, increasing by around 1-1.5% (in net terms) by 2020. When looking at 

specific policies and areas, these impacts are much more differentiated, with some 

sectors such as iron, steel, cement and petroleum experiencing a decrease in 

employment and sectors such as renewables, construction and transport witnessing 

The aims of the 

literature review 

The scope of the 

review 

Scale of impacts 

and policy findings 
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positive jobs growth by 2020. Table 2.1 provides a summary of the leading results 

from the studies assessed, including a description of the policy area and scope of the 

study in question. 

Across the various studies, the most consistently reported findings include: 

¶ Energy-efficiency measures, renewable energy polices and associated investment 

appear to have the most significant positive impacts on employment and GDP 

growth across Member States and the EU as a whole. A policy mix to include a 

broad range of coherent measures is therefore foreseen as optimal (i.e. should 

include market-based and command and control measures). 

¶ Revenue recycling of green tax revenues was found to achieve the best 

employment and GDP outcomes when used to subsidise low-carbon technologies 

(not employment). 

¶ A unified and coordinated policy approach adopted within the EU (Emission 

Trading Scheme), globally (G8, Kyoto Protocol) or across industry sectors 

(sectoral agreements to mitigate carbon leakage) was deemed to be the least cost 

approach to achieving environmental and climate change targets. As part of this 

approach, the setting of a global carbon price was found to be crucial for lowering 

implementation costs and maximising positive employment impacts. 

¶ Energy-efficiency policies (i.e. retro-fitting buildings, eco-design requirements) 

were found to have significant positive employment impacts in areas such as 

construction and technology, and research and development. Measures to support 

innovation (often driven by regulation) can have substantial positive employment 

impacts. An added advantage of these measures is that they are often replicated 

globally and generate less carbon leakage than market-based measures. 

¶ Burden sharing is important to prevent negative employment impacts occurring in 

specific countries or sectors (e.g. through sectoral agreements, Clean 

Development Mechanisms (CDMs) or investment in different renewable 

technologies). In this regard, support and targets should reflect country and 

industry differences.  

¶ Sectors where Europe can gain and maintain a leading edge in export markets 

were found to generate the greatest employment opportunities. This includes 

renewables and environmental technology sectors more generally. Specialisation 

of countries on specific technologies is also supported in this regard.  

¶ Energy-intensive or high GHG emitting countries and sectors are predicted to 

incur the worst negative impacts on employment.  

¶ Sequencing of measures to ensure that the least-cost measures are adopted over 

time should deliver the most cost-effective outcomes, beginning with those 

measures with the lowest marginal cost in each country or sector. Employment 

policies should be aligned with this iterative process. 
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Table 2.1: Summary of Impacts (Scale) 

SUMMARY OF IMPACTS (SCALE)  

 

Study Scope Employment Impact Output or GDP Impact 

Global studies 

Cutting the Cost: The Economic Benefits of 

Collaborative Climate Action (Climate Group/ 

Office of Tony Blair, 2009) 

National and EU environmental policy ï 

including  emission reduction targets; fiscal 

stimulus measures 

10m new jobs are predicted worldwide by 

2020, no breakdown for EU 

Ambitious collective action scenario would lead 

to a minor but positive global and national rise 

in global GDP by 2020;  a comprehensive 

global agreement would lead to an increase of 

nearly 1% in global GDP 

 

Green policies and jobs: A double dividend? 

(IILS, 2009) 

Green policies across a range of energy sectors 14.3m net new jobs could be generated for the 

world economy as a whole (including 2.6m in 

the OECD) over a five-year post-policy-

implementation period. 

N/A 

Energy Sector Jobs to 2030: A Global Analysis 

(Institute for Sustainable Futures, 2009) 

Energy policy 200,000 more net jobs by 2010, 2m more by 

2020, 2.7m more by 2030 

 

N/A 

Environment and Employment: An Assessment 

(OECD, 2004) 

Social and Environmental Policy Integration Small net employment gain relative to baseline  N/A 

 

Economic Assessment of Post-2012 Global 

Climate Policies (Russ et al, 2009) 

International climate change targets, 

implementing a 27% cut in CO2 emissions in 

developing countries 

 0.6% decrease in employment in developing 

countries, 0.4% in the EU 

Emission reductions will cost 1% of GDP in 

developed countries by 2020 

Rethinking the Economic Recovery: A Global 

Green New Deal (UNEP, 2009) 

Environmental policy in various jurisdictions - 

20/20/20 targets in the EU, similar strategies in 

the US and other economies 

935,000 direct jobs in the US (2008 CAP 

report); 950,000 new net jobs by 2010 and 1.4m 

by 2020 in renewables (wind, solar, biofuels) in 

N/A 
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SUMMARY OF IMPACTS (SCALE)  

 

Study Scope Employment Impact Output or GDP Impact 

the EU under a 20% renewables expansion by 

2020 

Towards a Green Economy: Pathways to 

Sustainable Development and Poverty 

Eradication ï A Synthesis for Policy Makers 

(UNEP, 2011) 

Environmental policy in various jurisdictions - 

20/20/20 targets in the EU, similar strategies in 

the US and other economies 

Net direct employment impact under ógreenô 

investment scenario would initially be negative, 

but would comfortably exceed that under 

business-as-usual scenario between 2030 and 

2050; 2 ï 3.5m new jobs projected in energy-

efficient building sector in the EU and the US 

by 2020; 10% increase in job numbers (over 

business-as-usual figures) in waste sector 

 

óGreenô investment scenario (with about 

ú900bn1, or about 2% of annual global GDP, 

invested in ógreenô sectors over the coming 

decades) leads to higher annual growth rates 

within ten years, along with a rise in renewable 

resource stocks and, therefore, in global wealth 

EU studies 

ModelȤbased Analysis of the 2008 EU Policy 

Package on Climate Change and Renewables 

(Capros, P., Mantzos, L., Papandreou V. and 

Tasios, N., 2008) 

Climate change and renewable energy package 

(20-20-20 targets) 

N/A Increase of 0.45-0.71% of GDP in 2020 for the 

EU as a whole 

The economic effects of the EU biofuel target 

(Kretschmer, B., Narita, D. and Peterson, S., 

2009) 

Implementing 10% biofuel target in 2020 N/A Range from a relatively small negative impact 

to a slightly positive impact depending on 

scenario 

Work Package 5.1. - Economic Evaluation 

(LSE, TAES, WIFO, 2005) 

Sustainable development Strong sustainability policies lead to 0.2% 

increase in employment while weak 

sustainability policies lead to -0.3% change 

relative to BAU in 2020 

GDP 2% higher in weak sustainability scenario 

and 3.9% higher in the strong sustainability 

scenario compared to Baseline in 2020 

                                                      
1 ú900bn = US $1.3tn; exchange rate of US $1.3 = ú 0.9 sourced using www.xe.com as at 2 June 2011. 

http://www.xe.com/
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SUMMARY OF IMPACTS (SCALE)  

 

Study Scope Employment Impact Output or GDP Impact 

EmployRES - The impact of renewable energy 

policy on economic growth and employment in 

the European Union (DG Energy and Transport, 

2009) 

Supporting policies for 20% RES share in 2020 Net employment increase of 417,000-432,000 

(Astra) or 396,000-428,000 (Nemesis)  in 2020 

ú130bn value added in 2020, equivalent to 

1.1% GDP 

Climate change and employment ï Impact on 

employment in the European Union-25 of 

climate change and CO2 emission reduction 

measures by 2030 (ETUC, ISTAS, SDA, 

Syndex, Wuppertal Institute, 2007) 

Various emission reduction measures across 

sectors 

Positive employment impact in electricity 

generation, transport and the construction 

sector. Negative impacts in the petroleum 

sector, iron and steel and cement 

N/A 

 

 

 

Climate disturbances, the new industrial 

policies and ways out of the crisis (Syndex, S. 

Partner and WMP Consult, 2009) 

Various emission reduction measures across 

sectors 

Gross estimates: 

278,000-307,000 additional jobs in electricity in 

2030; 

175,000 jobs threatened in the steel industry in 

2020; 

6,000 lost jobs in refineries in 2020; 

Up to 130,000 additional jobs in the automotive 

sector by 2030; 

920,000 additional jobs in machinery and 

electric equipment by 2020. 

N/A 

Roadmap 2050: a practical guide to a 

prosperous, low-carbon Europe; Volume 1 ï 

Technical and Economic Analysis (European 

Climate Foundation, 2009) 

2009 G8 targets, reduction in GHG emissions, 

energy-efficiency legislation 

Net employment 1.5% higher than in 

counterfactual by 2050, and only 0.06% lower 

in 2020. Significant difference across sectors 

highlighted 

GDP assumed to rise from ú10tn to ú22tn over 

2010-2050 period; GDP growth assumed to be 

1% to 1.5% year-on-year owing to significant 

efficiency gains 

Study on the relationship between 

environment/energy taxation and employment 

creation (University of Bath, AEA 

EC proposal for Directive restructuring the 

framework for the taxation of energy products 

Shifting of tax from labour to energy generates 

31,270 - 118,540 jobs (gross estimate) 

N/A 
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SUMMARY OF IMPACTS (SCALE)  

 

Study Scope Employment Impact Output or GDP Impact 

Technologies, 2000)  

Ex-Post Evaluation of Cohesion Policy 

programmes 2000-06 co-financed by the ERDF 

(Objective 1 & 2) ï Synthesis (European 

Commission (EC), 2010) 

Cohesion Policy 1.4m net new jobs due to Cohesion Policy 0.2% p.a. on average across the EU over the 

period 2000 to 2020 

 

Low Carbon Jobs for Europe (WWF, 2009) Focus on renewables  1.4m jobs (gross) in EU by 2030 in 

Photovoltaics 

N/A 

Sectoral studies 

IA: Package of Implementation measures for 

the EU's objectives on climate change and 

renewable energy for 2020 (EC, 2008) 

20/20/20 targets Slightly positive (0.05%) to slightly negative (-

0.09%) on employment 

Cost of reaching targets 0.58% of EU GDP or 

ú91bn in 2020 

 

IA: Renewable Energy Road Map Renewable 

energies in the 21st century: building a more 

sustainable future (EC, 2007a) 

Energy Green Paper (2006), 20/20/20 targets Net positive impact of approximately 0.3% by 

2020 compared to 2004 

Cost of reaching 20% target ú210-290bn in 

additional production costs between 2005 and 

2020 

FORRES 2020: Analysis of the renewable 

energy sources' evolution up to 2020 

(Fraunhofer et al, 2005) 

White Paper on óEnergy for the future: 

Renewable sources of energyô, based on 

Directive on RES electricity and Directive on 

biofuels 

N/A 

 

 

 

Costs of BAU RES development 0.23% of 

GDP in 2020. Additional costs of Policy to 

BAU: 0.28% of GDP in 2020 

 

THE EU 20/20/2020 targets: An overview of 

the EMF22 assessment (Böhringer et al, 2009) 

20/20/20 targets N/A Least-cost  GDP decrease of 0.5ï2.0%,  

Employment Impacts of EU Biofuels Policy: 

Combining Bottom-up Technology Information 

and Sectoral Market Simulations in an Input-

output Framework (Neuwahl et al for ZEW, 

EU biofuels policy 

 

Net jobs around +/- 300,000 jobs against a 

Baseline in EU25  

 

Broadly, quasi-neutrality (in tune with 

conclusion on job impacts) 
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SUMMARY OF IMPACTS (SCALE)  

 

Study Scope Employment Impact Output or GDP Impact 

2008) 

Kyoto Protocol and Beyond: Economic Impacts 

on EU Countries (Thorning (ICCF), 2002) 

Kyoto Protocol 

 

Varies by country. For instance, Germany: 

2008-12 - employment falls by 1m annually; 

UK: 2008-12 - employment falls by 410,000 

annually 

Varies by country. For example, Germany: 

GDP would fall by over 2.9% below baseline 

forecast over 2008-12  

Meeting the Targets & Putting Renewables to 

Work: Overview Report (EC ï ALTENER 

Programme: MITRE 2004) 

EU renewable energy targets (carbon tax, ETS, 

duties on biofuels) 

 

Overall net employment growth of 1.4m in the 

EU15 by 2020 (710,000 above Baseline) to 

2.5m (1,020,000 above Baseline)  

 

No estimates 

Climate change impacts in Europe: Final report 

of the PESETA research project (EU JRC, IES, 

IPTS 2009) 

EU climate policy - 20/20/20 targets 

 

N/A 0.2-0.5% increase for the EU depending on the 

climate scenario modelled 

Compliance costs for meeting the 20% 

renewable energy target in 2020 (Pöyry, 2008) 

20% RES target N/A Total cost of reaching 20% RES target ú259bn 

equivalent to ú18.8bn annually 

 

Member State studies 

Supply Chain Constraints on the Deployment of 

Renewable Energy Technologies (Douglas-

Westwood/ BERR, 2008) 

UK's EU-led renewables target (2020) 

 

If the Renewables Advisory Board's (RAB's) 

capacity target for 2020 is met, job requirement 

expected to rise from 16,000-26,000 range 

(2008) to 122,000-133,000 range (2020); if 

DWL's market forecasts for 2020 capacity are 

met, the 2020 range would be 85,000-97,000 

N/A 

Investments for a Climate-Friendly Germany 

(BMU, 2008) 

German climate policy - emissions-trading 

legislation, the óMeseberg programmeô 

(includes sector- and technology-specific 

500,000 gross new jobs by 2020; and 900,000 

by 2030 

Long-run: increase in GDP of at least ú70bn per 

year 
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SUMMARY OF IMPACTS (SCALE)  

 

Study Scope Employment Impact Output or GDP Impact 

measures) 

A closer look at the development of wind, wave 

& tidal energy in the UK (Bain and Company, 

2008) 

The 2002 UK Renewables Obligation 36,000 gross new jobs (base case), 57,000 (best 

case), 23,000 (worst case) 

Cumulative investment of £26bn (base case), 

£39bn (best case), £19bn (worst case) 

Building a low-carbon economy - the UK's 

contribution to tackling climate change (The 

Committee on Climate Change, 2008) 

The Climate Change Act (UK, 2008) 

 

Varies by sector - e.g. 160,000 new jobs (UK 

wide) across all renewable-energy sectors by 

2020 (BERR) 

Different models have different predictions: e.g. 

GDP in 2020 is likely to be about 30% greater 

than the current level, in spite of costs that need 

to be borne initially 

The road to 2020: An analysis of renewable 

energy options in the South West of England 

(Regen SW, 2008) 

UK renewables target (2020), the Renewable 

Energy Strategy 

 

Based on 2008 DTZ study: net employment 

effect of 4,000 in renewables in 2008 in SW 

England 

 

Net GVA effect: £288m in 2008, productivity 

(GVA per employee) in renewables rose from 

£30,000 to £51,000 over 2005-2008 period 

Gross employment from renewable energy in 

Germany in 2009 - a first estimate (BMU - 

Germany, 2009) 

Renewable-energy legislation in Germany (e.g. 

The Renewable Energy Sources Act / EEG in 

Germany) 

294,000 jobs in renewables sector in 2009 - 

68% in electricity generation (incl. CHP), 22% 

in installation and production of heat-generation 

facilities, 10% in production of biofuels for 

transport. Potential to generate at least 400,000 

jobs in the sector by 2020 

N/A 

The Economic Impact on Italy of Implementing 

the Kyoto Protocol and Additional Greenhouse 

Gas Reductions Planned for the Post-2012 

Period (Global Insight, 2003) 

Kyoto Protocol (context of Italy) 

 

Annual employment losses of 51,000 by 2010, 

rising to 280,000 by 2025 

 

Real GDP predicted to fall by up to 0.5% below 

base-case levels over 2008-12 period, and to be 

1.9% and 2.9% lower in 2020 and 2025 under a 

scenario where emission credits cost ú100 per 

tonne (óworstô scenario) 

Modelling environmental, economic and 

employment effects of resource savings in 

Sustainability (Austria) Implementing a reduction in material costs of 

20% between 2005 and 2020 will increase 

employment by 2.4% above Baseline scenario 

Measures projected to lead to ú76.5bn value 

added above Baseline in 2020 
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SUMMARY OF IMPACTS (SCALE)  

 

Study Scope Employment Impact Output or GDP Impact 

Austria (Stocker et al, 2007) in 2020 

Study of the effects on employment of public 

aid to renewable energy sources (Alvarez et al, 

2009)                                                                                                                                                         

                                                           

                                                                                                                                                                                               

The Economic and Environmental Impact of 

Promoting Energy Efficiency in Housing (KfW 

Bankengruppe Workshop, 29 April 2009) 

RES policy and potential for green jobs (Spain) 

 

 

 

Policy targeting energy efficiency in 

construction (Germany) 

 

Jobs in renewables require 2.2 times more 

capital than jobs in the private sector ï the 

implication being that subsidies for renewables 

have the potential for leading to overall job loss 

in the economy 

Jobs amounting to 35,000 man-years overall 

(gross) could be generated by a óCO2 Buildings 

Rehabilitation Programô initiative ï 20,500 

direct and 14,500 indirect man-years. 16.5 man-

years would be created per ú1m of additional 

investment. A yearly average of about 203,000 

jobs could be created or protected 

N/A 

 

 

 

N/A 

Economic effects of a more ambitious carbon 

target in Hungary (Ecofys,18 January  2011) 

A -20% and -30% EU reduction target for 

GHGs in Hungary across ETS and non-ETS 

sectors  

The 20% target creates 10,000 full time 

equivalent (fte) direct net jobs and the 30% 

target a further 1,000 fte. Job losses are 

predicted in the energy supply sector, with 

increases in the manufacturing and construction 

sectors  

Savings of ú2.6bn under a 20% target and ú2bn 

under a 30% target. Energy security is also 

expected to marginally improve 

Prata Dias, G. and T. B. Ramos (2010), 

Assessment of Green Employment Impact of 

Renewable Energies in Portugal at Local Level  

Investment of  ú220m in renewable wind farm 

technology in Portugal  

Creation of 1,700 direct job and 5,500 indirect 

jobs (gross) by 2013 

ú286m per year value added  

Review of competitiveness, trade and 

employment effects of environmental taxes (A. 

Markandya & R. Ortiz, Charles University 

Environment Center, Prague 2008)  

Review of environmental policy impact in the 

Czech Republic  

Suggests that positive employment impacts 

would be small if any in the Czech Republic 

Environmental taxes may benefit labour-

intensive sectors, while energy-intensive 

industries might suffer. Impacts are greatest 

Small competitiveness benefits highlighted  
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SUMMARY OF IMPACTS (SCALE)  

 

Study Scope Employment Impact Output or GDP Impact 

where present taxes are distorted, when 

recycling is via reductions in high labour taxes, 

the economy has high unemployment and there 

are no offsets by increased wage demands  

Impact on activity and employment of climate 

change and greenhouse gas mitigation policies 

in the enlarged Europe: Final Country Report ï 

Hungary (Wuppertal Institute) 

Kyoto Protocol, EU emissions trading initiative 

(Hungary focused) 

No quantitative forecasts (although net 

employment impact likely to be slightly 

positive), exploration of trends in some sub-

sectors 

N/A 

Impact on activity and employment of climate 

change and greenhouse gas mitigation policies 

in the enlarged Europe: Final Country Report ï 

Slovenia (Wuppertal Institute) 

Kyoto Protocol, national legislation (Ministry 

of the Environment and Spatial Planning) ï 

Slovenia focused 

 

No quantitative projections, positive 

employment impacts expected in general from 

expected expansion in use of biomass and other 

renewable energy sources and from 

strengthening energy efficiency in construction 

N/A 

Impact on activity and employment of climate 

change and greenhouse gas mitigation policies 

in the enlarged Europe: Final Country Report ï 

The Czech Republic (Wuppertal Institute) 

Kyoto Protocol, EU Emissions Trading 

Scheme, national targets ï Czech Republic 

focused 

No quantitative estimates, but only a small net 

negative impact posited for employment, if any 

(due to potential for relocation of energy-

intensive production facilities to other countries 

following rise in energy prices) 

N/A 
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Few studies addressed the sectoral impacts of climate or environmental policy 

directly, and where employment changes are evaluated, more in-depth analysis is 

mostly limited to quantitative forecasting. Quantitative estimates of the employment 

impacts of climate policy in specific sectors are presented in Fraunhofer ISI and 

partners (2009), MOSUS (2005) and a few country-centric studies, such as ETUC 

(2008 ï UK focused). Major studies that discuss qualitative effects of climate change 

and environmental policy include the ETUC (2007, 2009), UNEP (2008), CEDEFOP 

(2009) and GHK (2010) studies. These studies form the basis of the assessment of 

skills and job quality impacts in the sectors presented below. 

UNEP (2008) identifies four kinds of changes to occupations due to the shift to a low-

carbon economy: 

¶ job creation 

¶ employment substitution (e.g. shift from fossil fuels to renewables) 

¶ job loss without replacement 

¶ transformation of job profiles (relating to skill sets and work methods) 

Job profiles are becoming greener as new skills are integrated into existing 

occupations and new green jobs are created. A report by GHK (2010) investigating 

green skills requirements across six Member State economies
2
, suggests that sectors 

undergoing green restructuring are generally able to adjust production models to take 

advantage of growing markets for green products and services and that training 

systems have coped with the demand for new skills both in new green occupations and 

in existing green jobs. However, a systemic deficit in management skills and job-

specific technical skills (related to science, technology, engineering and mathematics 

[STEM]) was also identified across the EU. With regard to training systems for green 

skills, the report concludes: 

óTo the extent that existing systems are considered less than adequate, this is seen as a 

systemic weakness rather than specific to the environmental sector. There are 

common problems across Member States relating to the labour market that undermine 

economic performance and labour-market efficiency as a whole, even if they also 

apply to the environmental sector. These problems include weaknesses in integrating 

labour demand assessments and skills responses and lack of take-up of technical 

education and training in science and engineering.ô 

The effect of environmental legislation and the drive towards a low-carbon economy 

may involve or result in skills shortages but this is not specific to any one sector. 

Skills profiles are changing across the economy as a whole and retraining is needed 

both in technical and managerial occupations. Where skills shortages are specific to a 

certain sector, training can effectively be provided by sectoral or regional agencies but 

often cross-sectoral training is needed for green occupations, which are often óhybridô, 

incorporating skills from various sectors and professions. Examples of how 

occupations are greening in various sectors through additional training are shown in 

Table 2.2. 

  

                                                      
2 Denmark, Estonia, France, Germany, Spain and the UK. 

 Qualitative 

impacts on 

employment and 

skills needs  
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Table 2.2: Cross-Sectoral View of Greening Occupations 

 

Low-carbon industries are often more labour intensive (e.g. renewable energy 

occupations), and job creation associated with the shift towards a greener economy is 

thought to balance job losses in carbon-intensive sectors. With electricity and 

construction showing the largest projected growth, manual skills are going to be in 

demand, while R&D and technology deployment will mean that STEM skills are 

increasingly needed. Skills in sunset industries can often be utilised in new industries. 

CROSS-SECTORAL VIEW OF GREENING OCCUPATIO NS 

     

Member 

State 

Occupation(s) Core training Upskilling  New occupation 

DK Industry 

electrician/ 

energy 

technologist 

VET qualifications/ 

tertiary engineering 

qualifications 

Knowledge of energy sources, 

ability to integrate energy 

systems, project management 

Manager in 

renewable energy 

DK Industrial 

operator/ 

industry 

electrician 

VET qualifications/ 

upper secondary 

qualifications 

Assembly, installation of 

parts, use of tools 

Wind turbine 

operator 

EE Construction 

worker 

No professional 

standard 

Knowledge of energy 

systems, data analysis, project 

management 

Energy auditor 

FR Recycling 

sector worker 

General certificate of 

vocational training 

(CQP) 

Sorting and reception 

techniques, knowledge of 

conditioning and storage 

Waste-recycling 

operator 

FR Product design 

and services 

22 initial training 

courses with varying 

specialisation 

Integrating environmental 

criteria in design process, 

integrated assessment and life 

cycle analysis 

Eco designer 

DE Electronic/ 

mechatronic 

technician 

Initial vocational 

training 

Electronics and hydraulic 

systems, safety procedures, 

operation and services 

Wind power 

service technician 

DE Plumber/ 

electric and 

heating installer 

Initial vocational 

training 

Technical training, 

knowledge of administrative 

procedures, entrepreneurial 

skills 

Solar energy 

entrepreneur/ 

installations 

project designer 

UK Engineer in 

energy section 

Tertiary engineering 

qualifications 

Installation and maintenance 

of low-carbon technologies, 

customer service skills 

Smart-energy 

expert/ smart-

energy manager 

UK Commodity 

trader/ Broker 

Tertiary qualification Practical skills on functioning 

of carbon market, 

understanding of trading tools 

Carbon trader/ 

broker 

     
Source(s): GHK Consulting (2010): óSkills for green jobs ï European synthesis reportô, CEDEFOP, Thessaloniki. 
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There are, for example, numerous examples of ship-building companies diversifying 

and retraining to service the growing renewables industry. Sectors that are projected to 

suffer the largest job losses, e.g. cement, petroleum or iron and steel, are already 

seeing changes in occupational skill profiles as production becomes greener. This is 

not solely due to low-carbon restructuring but also technological improvements and 

higher labour productivity. A summary of the studies on the impacts of climate change 

policy on employment profiles is presented in Table 2.3 below. The conclusions of 

this exercise relevant to employment policy are as follows: 

¶ Training and óupskillingô initiatives should be aligned to the demands of the sector 

needs outlined in Table 2.3, if the positive employment opportunities are to be 

maximised.  

¶ Improved forecasting of skills needs (particularly over the longer term) through 

industry dialogue could help facilitate employment opportunities.  

¶ The importance of eco-innovation to the generation of future jobs should be 

recognised. 

¶ More stringent energy-efficiency standards in buildings and products could be 

introduced to engender more jobs and induce further environmental related 

innovation.  

¶ More training programmes in renewables sectors are required, specifically in 

consultancy, servicing and maintenance, engineering, service provision, etc. 

¶ New and ógreenerô plants in heavy industry are often more automated and require 

less labour. Equally, energy-intensive sectors are expected to be the most 

negatively affected from climate/environmental policy; therefore significant 

support in restructuring is required in these sectors. 
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Table 2.3: Impact on Occupational Profiles of Economic Restructuring 

IMPACT ON OCCUPATIONAL PROFILES OF ECONOMIC RESTRUCTURING  

    

Sector overview Key policies or industry 

drivers relating to green 

jobs 

Projected change in job numbers Associated impact on occupational profiles 

Renewable energy 

(Manufacturing/ Services) 

EU employment: 1.4m in 

2005 (0.65% of EU 27 

workforce3) 

Total gross value added: 

ú58m in 2005 (0.58% of EU 

GDP) 

EC Renewable Energy Directive, 

COM (2008) 

 20% renewables-centric target 

(2020) 

EU ETS 

Fiscal stimulus measures (ógreenô 

counter-recessionary investment) 

Subsidies 

Projected to create about 396,000-432,000 net jobs in the 

EU27 by 2020, i.e. 28-31% of 2005 employment figure for 

the sector (Fraunhofer ISI and partners, 2009)  

UNEP (2008): Between 1.4m and 2.5m net full-time jobs 

(direct and indirect) in renewables development in EU 15 

by 20204 (i.e. up to 2.5m net jobs, or about 1.5% of overall 

EU 15 employment in 20105) 

Employment generation likely to be greatest in biomass, 

hydro power, wind and solar energy (ETUC, 2009) 

Jobs generated in construction, manufacturing and installation of 

renewables ï in particular, in installation and maintenance of solar 

PV and solar thermal systems 

ETUC (2007): More stringent energy-efficiency norms should 

engender more jobs in energy consultancy, engineering and energy 

service provision (mainly power suppliers, operating service 

providers and installers (e.g. of grids or co-generation units) 

Conventional power 

generation (Manufacturing/ 

Services) 

EU employment: 1.62m in 

2010 (0.77% of EU 27 

workforce6) 

EU 20/20/20 targets 

EU ETS 

Infrastructural investment 

At a broader level, up to 48,000 refining jobs could be lost 

at a gross level by 2020 (a decline of about 40% from 

current levels) owing to development of organic fuels and 

tightening of carbon constraints (ETUC, 2007) 

Closure of 10 (relatively small) refineries could lead to loss 

of 6,000 gross jobs (half direct and half indirect) by 2020 

(ETUC, 2009) 

More jobs likely in natural gas sector, primarily owing to current 

dominance of the industry in power generation, rapid investment 

return and relatively low carbon footprint ï however, future price 

and availability of gas reserves could be a major challenge (ETUC, 

2007) 

Maintenance likely to continue to remain an area of importance 

(even assuming shift in favour of renewables) ï training 

                                                      
3 Source: EmployRES (2009). 

4 Based on World Wide Fund for Nature (2009): óLow Carbon Jobs for Europe: Current Opportunities and Future Prospectsô. 

5 Eurostat: Overall employment in EU 15 in 2010 approximately 170 million (see http://epp.eurostat.ec.europa.eu/portal/page/portal/employment_unemployment_lfs/data/database) 

6 Eurostat: Employment in  electricity, gas, steam and air conditioning supply (see http://epp.eurostat.ec.europa.eu/portal/page/portal/employment_unemployment_lfs/data/database) 

 

http://epp.eurostat.ec.europa.eu/portal/page/portal/employment_unemployment_lfs/data/database
http://epp.eurostat.ec.europa.eu/portal/page/portal/employment_unemployment_lfs/data/database
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IMPACT ON OCCUPATIONAL PROFILES OF ECONOMIC RESTRUCTURING  

    

Sector overview Key policies or industry 

drivers relating to green 

jobs 

Projected change in job numbers Associated impact on occupational profiles 

 Employment in coal-fired plants likely to decline by 2030, 

unless CCS procedures advance sufficiently (ETUC, 2007). 

Significant gross job losses owing to shift towards 

renewables, but these are largely offset by jobs indirectly 

created in renewables construction, manufacture and 

installation ï only an ambitious 4.4% annual emission 

reduction target leads to net job losses of around 140,000 

(ETUC, 2007) 

programmes desirable (ETUC 2007, 2009) 

Jobs in marketing, project management and customer service also 

likely to hold ground 

 

Cement (Manufacturing ï 

Basic industry) 

EU 25 employment: 53,300 

in 2003 (0.03% of overall EU 

25 workforce) 

 

EU ETS (ETUC, 2007: over 

allocation of permits to sector in 

2005 led to sales of unused quotas 

worth nearly 1% of sectorôs 

turnover in the EU 25) 

Energy-efficiency policy 

CDM ï demand for new 

technologies 

R&D investment 

8,000-20,000 gross job losses expected by 2030 (between 

15% and 40% of total EU sectoral employment) as labour 

productivity improves, given current industry trends; 

import restrictions and curbs on relocation could mitigate 

these figures (ETUC, 2007) 

MOSUS (2005): Predicts EU 15 industrial employment in 

2020 to be 1% lower in a óhighô (óstrong sustainabilityô) 

scenario (reduced material and energy use of 30-40%) than 

in a baseline scenario (no additional policy measures 

implemented for sustainable resource management)7 

UNEP (2008): Shift towards energy-efficient plants, both newly 

constructed and retrofitted, will probably generate some jobs in 

short run, but might prove counterproductive over a longer period as 

ógreenerô plants tend to be more automated and require less labour 

 

Surviving jobs could require higher skill levels and retraining 

(ógreenô jobs), but would not be a major employment source 

Iron and steel 

(Manufacturing ï Basic 

industry) 

EU 27 employment: circa. 

550,000 in 2006 (0.26% of 

European Ultra-low CO2 

Steelmaking programme 

(ULCOS) ï flagship project of the 

European Steel Technology 

Platform (ESTEP) 

ETUC (2007): Reduction in production by 2030 likely to 

put 80,000-120,000 gross jobs at risk, R&D investment and 

low-carbon production estimated to be able to offset 50,000 

of these, thus 30,000-70,000 net job losses expected (i.e. 

circa. 8-18% of a total of 370,000 employed in integrated 

Making steel mills greener and more competitive ï essential for job 

retention, although these mills not necessarily labour intensive 

(UNEP, 2008) 

Business-as-usual outlook refers to ongoing employment 

retrenchment, but a proactive policy favouring jobs in green, high-

                                                      
7 MOSUS evaluation scenario descriptions available at http://seri.at/wp-content/uploads/2009/09/SERI-Studies1.pdf  

http://seri.at/wp-content/uploads/2009/09/SERI-Studies1.pdf
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IMPACT ON OCCUPATIONAL PROFILES OF ECONOMIC RESTRUCTURING  

    

Sector overview Key policies or industry 

drivers relating to green 

jobs 

Projected change in job numbers Associated impact on occupational profiles 

overall EU 27 workforce in 

20068) 

 

 

EU ETS (ETUC, 2007: relative 

proportionality between 

production and emission levels as 

regards ETS quotas for steel 

industry) 

sites)  

Further, ETUC (2009) estimates that taking account of jobs 

in cold processing and tubes domains would raise overall 

sectoral employment figure to almost 550,000; estimate of 

net jobs lost by 2020 revised to 24,000-45,000 (i.e. less 

than 10% of overall employment in the sector) 

MOSUS (2005): Industrial employment in EU 15 1% lower 

in 2020 under a óstrong sustainabilityô scenario as 

compared to baseline (as described above) 

quality space could encourage job retention (e.g. the EUôs óUltra-

low CO2 Steelmakingô (ULCOS) initiative) 

ETUC (2009): Potential for specialist qualifications to replace jobs 

currently held by general technicians; energy-efficiency culture 

would be key for production and maintenance operators 

Productivity gains will necessitate greater emphasis on computer-

centric processes, worker security (vis-a-vis rigorous operating 

standards) and training 

Potential for a third of jobs at risk likely to be replaced by positions 

vulnerable to poorer working conditions and increased health risks, 

owing to need for greater contractual flexibility and outsourcing 

(ETUC, 2007) 

Machinery and electrical 

equipment (Manufacturing) 

EU 27 employment: 3.7m in 

2006 (ETUC, 2009) 

EU ETS 

Energy-efficiency policies 

SME-centric policies (given 

importance of SMEs in this 

industry) 

 

ETUC (2009): Energy efficiency and production (core of 

industry) could see gross increase of about 670,000 jobs; an 

additional 250,000 jobs possible via advanced supplier 

investment ï thus, potential for gross job creation 

amounting to 920,000 (nearly 25% of total employment in 

sector as of 2006 ï 3.7m) 

Findings subject to assumptions regarding relocation potential, role 

of imports and labour productivity in the EU 

Market-share trends will hinge on industry-academia proximity and 

supply of highly skilled labour 

As SMEs comprise 50% of market, their integration into support 

programmes and regional competence networks will prove crucial 

(ETUC, 2009) 

Construction (Services/ 

Manufacturing) 

Energy Performance of Buildings 

Directive (EPBD) ï Directive 

ETUC (2007): Alternative óEurimaô (European Insulation 

Manufacturers Association) scenario: 70,000-200,000 gross 

jobs created annually across the EU 25 by 2017 (i.e. 

Green job creation primarily in installation and delivery of material 

and equipment, but also in management, administration, auditing 

                                                      
8 Eurostat: Overall employment in 2006 in EU 27 was about 213 million (see http://epp.eurostat.ec.europa.eu/portal/page/portal/employment_unemployment_lfs/data/database) 

http://epp.eurostat.ec.europa.eu/portal/page/portal/employment_unemployment_lfs/data/database
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IMPACT ON OCCUPATIONAL PROFILES OF ECONOMIC RESTRUCTURING  

    

Sector overview Key policies or industry 

drivers relating to green 

jobs 

Projected change in job numbers Associated impact on occupational profiles 

EU 27 employment: about 

16.1m in 20109 (7.65% of 

overall EU 27 employment) 

 

2002/91/EC 

Directive on the final use of 

energies (2006/32/EC) 

EU GreenBuilding Programme 

(launched 2004)10 

EU ETS, especially for 

construction and insulation 

materials 

 

700,000-2m gross jobs over 10 years, or 4-12% of 2010 

sector employment), owing to extended reach of regulation 

Implementation of an aggressive residential-sector focused 

investment strategy aiming at ú137 billion a year could 

create up to 2.59m FTE jobs (gross impact) per year in the 

European sector over the 2006-30 period, or an annual 

gross rise of 16% on 2010 estimate of 16.1m jobs 

(hypothesis of ú53,000/year/FTE job) 

Implementation of aggressive investment programme 

(óFactor 4ô scenario) would lead to highest cost of works 

(per sq m) in Finland and Belgium (owing to high energy 

intensity of homes), whereas costs would be much lower in 

Spain, Portugal and other Member States 

MOSUS (2005): 1.6% more employment in EU 15 

construction sector in 2020 under a óstrong sustainabilityô 

scenario compared to the baseline (as described above) 

and R&D (UNEP, 2008) 

Job generation potential positively linked to energy savings 

potential (ETUC, 2009) 

Transportation (Services/ 

Manufacturing) 

EU 27 employment in 

transportation and storage: 

around 10.8m in 2010 (5.12% 

EC transport-related directives 

and measures, e.g: 

Road transport: Regulations 

443/2009 and 715/2007, Directive 

2009/33/EC 

ETUC (2009): Replacement of conventional engines by 

greener alternatives (e.g. electric engines) by 2030 could 

lead to net job gains in range of 62,000-125,000 (i.e. 2.7 to 

5.4% of the 2.3m people directly employed in vehicle 

production in 2007, although only 0.5 to 1% of overall EU 

UNEP (2008): More sustainable systems will have to be based on 

shorter distances. Balancing shift in modes of transportation would 

give greater weight to public transit systems, walking and biking - 

could lead to considerable net employment gains, reduced emissions 

and better air quality 

                                                      
9 Source: Eurostat. 

10 Voluntary initiative aimed at non-residential buildings: see http://www.eu-greenbuilding.org/  

http://www.eu-greenbuilding.org/
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IMPACT ON OCCUPATIONAL PROFILES OF ECONOMIC RESTRUCTURING  

    

Sector overview Key policies or industry 

drivers relating to green 

jobs 

Projected change in job numbers Associated impact on occupational profiles 

of overall EU 27 

employment) 

Air transport: Regulation 

82/2010, Decisions 2009/339/EC 

and 2009/450/EC 

Maritime transport: 

Recommendation 2006/339/EC, 

Directive 2005/33/EC 

employment in transport, storage and communication ï 

13.4m11 ï in 2007). 

ETUC (2007): óExtended Policyô scenario visualises shift 

in favour of public and rail transport (vis-a-vis BAU case): 

by 2020, would lead to employment increases of over 24% 

in public passenger road transport, of 20% in rail passenger 

transport ï employment in private transport domain, 

predictably, rises less rapidly than in BAU case as focus 

shifted to public transport domain (more environmentally 

friendly and labour intensive) 

Overall, over 2000-30, such policies could lead to 2% 

average annual employment growth in passenger transport 

and 1.25% in freight transport 

Railways ï over last few decades, trend of decreased 

development noticed in several countries, accompanied by 

corresponding employment declines. EU: railway 

employment down to about 900,000 jobs; number of 

workers in manufacturing rail and tram locomotives and 

rolling stock down to 140,000. Policies focusing on 

sustainability and strategic investment necessary to counter 

these trends 

More jobs in vehicle maintenance and servicing than in 

manufacturing ï e.g. in fuel refining, wholesaling and retailing; 

freight services; rental and repair activities etc. 

Degree to which jobs may be classified as ógreenô dependent on 

vehicles and fuel type, content of biofuels and sustainability 

ETUC (2009): Restructuring of value chain would necessitate 

mobilisation of resources to finance professional mobility and skill 

upgrading 

ETUC (2007): emphasises importance of legislation on social 

conditions in influencing distribution of transport across modes 

(particularly road and rail transport) 

Skills shortages emerging in rail transport ï apprenticeships and 

vocational training in decline although significance remains high 

given this mode is greener and more labour intensive than car 

industry 

                                                      
11 Source: Eurostat. 
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Based on Table 2.3, the occupations which would benefit from a low-carbon transition 

within key sectors across the EU in the coming decades might be highlighted by way 

of a matrix, as shown below in Table 2.4. Net job numbers are likely to rise in R&D, 

manufacturing, operations & maintenance and management across a range of sectors, 

although the gains may be small, and there will probably be significant reallocations 

within sectors, as highlighted above. 

Table 2.4: Occupations with Potential to Benefit from the Low-Carbon Transition, by 

Sector 

OCCUPATIONS WITH POTENTIAL TO BENEFIT FROM THE LOW -CARBON 

TRANSITION, BY SECTOR  

       

 

R&D  

Manufacture & 

installation/ 

engineering 

Operation & 

maintenance 
Management Administration  Sales 

Renewable 

energy 
V V V V V V 

Conventional 

power 

generation 
  V V V  

Cement  V     

CCS 
V V V   V 

Iron & steel 
V  V V   

Machinery & 

electrical 

equipment 
V V  V   

Construction 
V V  V V V 

Transportation   V V V  

 

The promotion of green jobs and the achievement of environmental and climate 

change objectives are often supported by innovation policy. Developing new 

technologies with environmental performance credentials not only contributes to 

energy and resource efficiency (e.g. low-energy light bulbs, improved materials-

recover technology, building insulation, etc.), but can also directly generate EU jobs 

where these technologies give EU companies a leading edge in 

manufacture/distribution, and drive  further innovation. Indirectly, the adoption of 

these technologies by businesses and consumers can have additional benefits, as the 

users experience cost savings, thus potentially generating employment in downstream 

sectors. Table 2.5 presents complementary policy measures which promote eco-

innovation and the uptake of environmental technologies and therefore contribute to 

sustained job creation. These include measures aimed at supporting Research, Testing 

and Development (RTD) and commercialisation of technologies, in addition to 

measures aimed at supporting demand for and adoption of new technologies. 

  

Innovation policy  
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Table 2.5: EU Initia tives to Support Eco-Innovation and Environmental Technologies 

EU INITIA TIVES TO SUPPORT ECO-INNOVATION AND  ENVIRONMENTAL 

TECHNOLOGIES  

   

Measure Description Impact 

Ecodesign Directive Establishes design requirements for 

energy-using products from a life-cycle 

perspective, thus creating an internal 

market for more efficient technologies 

Promotes development and 

encourages take-up of eco-

technologies 

Energy Labelling 

Directive 

Obliges household appliances (e.g. 

washing machines, light bulbs, 

refrigerators etc.) manufacturers to 

label their products and display energy 

consumption so as to facilitate 

comparisons of efficiency with 

alternative makes and models 

Promotion of energy-efficient 

products over competitors; 

gradual shift in consumer 

preferences in favour of efficient 

appliances; eventual withdrawal 

and decommissioning of 

relatively inefficient alternatives 

Ecolabel Regulation Labelling of the total environmental 

performance of products over its life 

cycle 

Increasing awareness and 

encouraging the uptake of more 

efficient solutions 

Green Public 

Procurement  

Voluntary instrument focusing on 

reduced environmental impact of public 

procurement of goods services and 

works (throughout life cycles) 

Promotes sustainable 

consumption and production; 

incentivises development of 

ógreenô products and technologies 

in a range of sectors and 

contributes to attainment of 

resource efficiency goals 

IPPC Directive  Provides guidance by industry sector on 

the Best Available Techniques (BAT) 

which could be adopted to reduce 

industrial emissions. Presented in 

reference documents (BREF notes), 

they can help promote the adoption of 

more innovative solutions 

Encourage the adoption of 

innovative technology solutions 

and promote site testing of 

technologies as part of the 

development of BREF notes. 

Therefore accelerating access to 

market and uptake of the 

technology 

Lead Market Initiative 

(LMI)  

Promotion of innovative technology 

solutions through EU mechanisms such 

as funding, research studies , regulatory 

instruments, etc. in six key sectors 

(eHealth, Protective textiles, 

Sustainable construction, Recycling, 

Bio-based products and Renewable 

energies) 

Reduction in time-to-market of 

innovative products or services; 

potential for job creation (up to 

3m by 2020) and economic 

growth (about ú300bn by 2020) 

and improved access to products 

and services with significant 

social benefit potential 

Eco-innovation 

Platform (Eco-IP) 

Forum for development, testing and 

promotion of tools and instruments 

aiming at innovation; a platform for 

innovative professionals 

Helps innovative firms to 

undertake innovation more 

rapidly; promotes knowledge 

sharing; provides a supportive 
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EU INITIA TIVES TO SUPPORT ECO-INNOVATION AND  ENVIRONMENTAL 

TECHNOLOGIES  

   

Measure Description Impact 

policy environment for innovators 

and better practical information 

services vis-a-vis sectoral 

innovation patterns 

Eco-innovation 

observatory 

Structured portal for information on 

eco-innovation in the EU and other 

major economic regions 

Facilitates integrated information 

collection and analysis of trends 

and practices in eco-innovation 

pertaining to a range of sectors; 

draws out implications for 

companies and service providers 

Competitiveness and 

Innovation 

Framework 

Programme (CIP) 

Focuses on provision of support to all 

forms of innovation (including eco-

innovation), especially for SMEs 

Improved access to finance and 

business support services, in 

particular for SMEs; increased 

use of renewable energy and 

increased energy efficiency 

7th Framework 

Programme for 

Research and 

Technological 

Development (FP7) 

Instrument that provides funding (by 

way of grants) to research enterprises 

and other actors across the EU to 

facilitate research, innovation and 

technological progress 

Promotes scientific research and 

innovation; in longer run, helps 

build a solid foundation for 

scientific and technological 

development of EU industry and, 

ultimately, increased international 

competitiveness in line with EU 

policy goals 

EU Environmental 

Technology 

Verification (ETV) 

Scheme 

Allows developers of environmental 

technologies to have its environmental 

performance independently verified to 

facilitate market entry, accelerate 

uptake and give investors/users 

confidence in such products 

By promoting the uptake and 

future development of 

environmentally beneficial 

technologies, helps achieve 

environmental objectives and 

increase employment 
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2.3 Selected country case studies 

This section provides five brief country case studies (Denmark, Sweden, Germany, 

Spain and the UK) that investigate the nature of integration between environmental 

policies and labour market polices. The choice of countries reflects the level of 

information that is easily available; it is noted that all the countries are in western 

Europe. 

Research evidence suggests that there is only limited integration between green 

policies and labour market policies (and green job creation) in Denmark. Danish 

climate policy is very much centred around reaching agreed international targets for 

reducing CO2 emissions and encouraging growth in the development of green 

technologies to meet domestic and export demand. 

The barriers to the integration of green policies and labour market policies relate to: 

¶ problems in determining the labour market consequences of green policies 

¶ the fact that labour market considerations have to compete with a number of 

other areas where green policies also have implications 

¶ the lack of a method for decision makers to integrate the two types of policies 

(research into a general methodology is being developed at the moment by 

government) 

For these reasons, government policies are integrated at only a rather general level. 

The green initiative which is, perhaps, most integrated with labour market policy is the 

Innovation Fund (Fornyelsesfonden) under the Ministry of Economy and Business. 

This Fund provides financial support to businesses with green growth potential which 

are located in geographical areas with a relatively high unemployment rate.  

The Danish government promotes green growth (and green jobs) by subsidising 

businesses that are in ófossil-fuel-alternativeô sectors; that is, those businesses which 

are producing energy from sources that do not contribute to CO2 emissions (windmills, 

solar power etc.). The Danish government also undertakes its own investments in 

green energy (e.g. geothermal energy), and supports all links in the green innovation 

chain with substantial amounts of funding every year, but these initiatives and policies 

are, in general, not directly linked to labour market policies.  

As mentioned the Danish government is increasingly focusing on lowering CO2 

emissions and obtaining growth from green technologies. The main policies and 

initiatives within these areas which have been introduced since 2008 are: 

Reducing energy use: 

¶ lowering the thresholds of permitted usage in buildings 

¶ campaigns 

¶ establishment of knowledge centres 

Sustainable energy: 

¶ more biomass and less fossil fuels: subsidies to power generation using 

biomass for electricity production 

¶ wind farms (land): higher subsidies to new mills, establishment of two new 

farms at sea  

¶ biogas plants: all existing plants are offered a predetermined, above market 

level price for their electricity production  

Denmark 
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¶ heatpumps: ú3.96m. to an information campaign on pump-replacement 

¶ solar power and wave power: Subsidies of  EUR ú3.3m for 4 years  

Energy taxes: 

¶ higher taxes on CO2 emissions, new tax on NO emissions 

Transportation: 

¶ tax exemptions for H2 cars  

¶ tax exemptions for electric cars until 2015 

¶ support to private and public actors wishing to test the economic and 

environmental effects of establishing a fleet of electric cars (ú1.3m per year 

2008ï09 and ú0.67m in 2010-12) 

Research & Development (ú132m in 2010) 

¶ support to research in future energy systems 

¶ Energy Technology Development and Demonstration Programme (EUDP) ï 

demonstration of new technology prior to market launch 

¶ research in electricity production and usage 

¶ Green Labs DK ï green test laboratories aimed at attracting international 

development and demonstration activities 

¶ research in technologies with evident commercial potential 

¶ The Innovation Foundation 

Making more businesses part of the EU CO2-quota system: 

¶ Including the aviation industry under EU CO2-quota regulations and thereby 

putting a price on its emissions. These policies are aimed at reaching Danish 

CO2 emission targets, as well as creating growth and jobs in the process, but 

they are not accompanied by specific labour market policies. 

Though the policies are not explicitly accompanied by or integrated with employment 

policies aiming to increase the number of green jobs, the policies do, directly or 

indirectly, support the creation of new jobs in the short term (new windmill parks, 

green promotional information campaigns) or in the long term (R&D investments). As 

mentioned above, specific policies are mainly combined with general growth 

promotion policies by maximizing the competitiveness of Danish firms. 

There is a regional dimension too. The six regional authorities in Denmark, in 

different ways and to different extents, support green growth by directing regional 

growth funds (from EU structural funds and national funding) towards R&D, testing 

and demonstration of green technologies, and through counselling to entrepreneurs. 

For example, one of the regions supports plans to transform former shipyard facilities 

into green-tech test centres. In this case the plans also include providing appropriate 

training in testing. These plans however are still in preparation. Regional support is 

expected to generate employment in the future, but it is not always accompanied by 

explicit labour market policies.  

Some of the Danish municipalities have recognised the importance of green initiatives 

in creating jobs. Typical examples are: 

¶ efforts to establish an innovative green centre consisting of researchers, 

businesses and students within reach of each other (municipality of Aarhus) 
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¶ working to create an urban environment that will attract foreign high qualified 

labour to work for business in the green sector (municipality of Aarhus) 

¶ planning to put up a minimum of 5,000 m
2 
of solar cells (municipality of 

Aalborg) 

Like the green policies and initiatives at governmental and regional level, these will 

probably affect employment in the long or short run, but cannot be categorised as 

labour market policies.  

Over the long term, Swedenôs green policies are designed to ensure that the country 

meets internationally agreed targets on carbon emissions and, at the same time, place 

Sweden at the forefront of developing and utilising certain green technologies 

(equivalent to Danish policy). Sweden reduced its employment tax when a green tax 

was introduced some ten years ago, but this can hardly be considered an explicit 

labour market policy designed to foster green job creation.  

As in the case of Denmark, the integration of green policies and labour market policies 

is mostly at a general level where future growth will be generated through the 

development of green technologies. Some of the main Swedish policies in this field 

are: 

Energy efficiency: 

¶ ú27.3m a year between 2010 and 2014 to be spent reducing knowledge gaps 

in how households and enterprises can reduce their energy consumption 

¶ the public sector will be expected to lead the way in demonstrating energy 

efficiency 

¶ enterprises which are not currently covered in scope of existing energy-

efficiency programmes (i.e. non-energy-intensive ones) will be supported 

economically to carry out an óenergy auditô between 2010 and 2014 (an 

energy audit is a complex process which evaluates where energy is being used 

in a building and identifies opportunities for reductions in energy 

consumption)  

¶ the introduction of energy-efficient technologies will be strengthened 

¶ energy statements for individual houses will be required before sale 

Plan for a vehicle fleet independent of fossil fuel: 

¶ vehicle tax relief on green cars 

¶ subsidy to establish filling stations for renewable fuels 

¶ increased admixture of bio fuel ï implementation of new quality directive 

¶ binding emission standards for automotive manufacturers 

¶ sustainability criteria for the production of biofuels 

¶ biogas production from organic waste 

¶ development of second generation biofuels will be supported with ú79.4m 

between 2009 and 2011 

¶ development of an integrated knowledge base on electric vehicles and hybrid 

cars 

¶ including aviation in the EU emissions trading scheme from 2012 

Climate tax package: 

¶ carbon component of vehicle tax increased 

¶ tax on diesel increased 

Sweden 
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¶ phasing out of previous reduction in carbon tax for energy-intensive 

enterprises 

¶ reduction in carbon tax for heating in agriculture, forestry and aquaculture and 

industries not covered in EU trading scheme will decrease 

¶ the power certificate system taxing traditional power production for funding 

of the production of renewable energy 

Green investments in developing countries: 

¶ green investments such as CDM (Clean Development Mechanism) 

Climate policy and development cooperation: 

¶ Investments of ú363m between 2009 and 2011 of its development assistance 

in climate development. These investments to support adaptation to climate 

change can involve measures aimed at reducing human vulnerability, e.g. 

investments in health, sanitation and access to clean water. 

Support:  

¶ Investment in technological development and information. Measures to 

remove institutional barriers to innovation. 

R&D and demonstration: 

¶ investment in areas that focus on the achievement of reduction targets, where 

Sweden has a relatively strong national position and where export potentials 

exist 

Strategic priorities: 

¶ large-scale renewable electricity production and the development of electricity 

networks, this includes: 

- investments in wave power, solar power and gasification of biomass 

- electric drive systems for vehicles and hybrid cars 

- combined bio-energy plants for environment and climate-sensitive production 

of fuel and other products 

Like Denmark, green policies and initiatives will affect employment over the short 

and long run, some to a substantial extent, but to date they have not been accompanied 

by explicitly formulated labour market programmes and thus cannot be categorised as 

labour market policies. A specific example of a policy that presumably affects 

employment over the short term is the policy of rewarding enterprises which initiate 

energy audits since these audits are performed by people who need to be trained in this 

activity. 

The aim of regional policy is to obtain growth by increasing local or regional 

competitiveness, which is to be partly achieved by focusing on promoting 

environmentally friendly and efficient technologies and renewable energy (partly 

funded the EU structural fund). 

Like in Denmark, the individual municipalities are free to pursue and support local 

green initiatives. These too have employment effects, e.g. investment in the 

development of a solar driven stirling engine (municipality of Malmö).  
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The Federal government described in its Umweltbericht [Environmental Report] their 

understanding of the connection between environmental policies and the promotion of 

employment. This was defined as innovation-orientated environmental policies which 

help to combat environmental pollution and to reduce the risk of ecological damage. 

These policies stimulate, via the creation of ambitious standards, innovative products 

and production processes which secure the international competitiveness of the 

German economy. Therefore, innovation-orientated policies contribute to the 

maintenance of industrial competitiveness in Germany and help to secure or create 

jobs. Furthermore, if the manufacturing industry requires fewer inputs of raw 

materials, it is less dependent on commodity markets.  

Germany has been successful in the production of green technologies. In 2004 the 

output of environmental and CO2 reduction goods (e.g. photovoltaic cells, emissions 

filters) was valued at ú55bn. This represented an increase of around ú5bn (almost 

10%) since 2002. Germany holds the highest share (19%) of the world trade in 

environmental technology, followed by the USA and Japan. There are about 1.5m 

employees in the environmental sector (Umweltbericht 2006:8ff).
12

     

The main government policy in Germany regarding green jobs is the 

Umweltinnovationsprogramm (UIP) [Environmental Innovation Programme] which 

started in 1979 in West Germany. Projects funded by the UIP not only aim to improve 

the environment and contribute to meeting the aims of the federal government in terms 

of CO2 reduction targets, but also to impact on economic and employment policy. 

The UIP supports initial pilot schemes, preferably in SMEs, if they realise innovative 

facilities, process techniques and products on an industrial scale. Funding is available 

for projects that show: 

¶ significant reduction of previous environmental impact (e.g. emissions, waste, 

noise)  

¶ improvements in technical knowledge in order to develop legal and technical 

environmental specifications  

¶ transferability of innovations in similar enterprises in order to multiply the 

impact  

The UIP has developed into bridging research, between development of novel 

environmental techniques and their realisation on an industrial scale in various sectors. 

In the last thirty years, more than 700 pilot programmes were supported by the UIP. 

Since the introduction of the UIP, the focus of the programme has changed. The initial 

aim was air pollution control, followed by acidic rain, forest dieback and the hole in 

the ozone layer. After reunification in 1990, new agendas included the 

decontamination of the GDR Uranium areas and the modernisation of wastewater 

treatment in the former GDR. Today, the main goals of the UIP are energy saving, 

energy efficiency, and renewable energy. This is reported to have led to the creation of 

new jobs over the last ten years (BMU, 2009).  

 

 

 

                                                      
12 Umweltbericht (2006) is published by the Federal Ministry for the Environment, Nature Conservation and Nuclear 

Safety www.umweltdaten.de/rup/umweltbericht_2006.pdf  

Germany 

http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=photovoltaic&trestr=0x801
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=cell&trestr=0x801
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=Federal&trestr=0x801
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=Ministry&trestr=0x801
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=for&trestr=0x801
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=the&trestr=0x801
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=Environment&trestr=0x801
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=Nature&trestr=0x801
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=Conservation&trestr=0x801
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=and&trestr=0x801
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=Nuclear&trestr=0x801
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=Safety&trestr=0x801
http://www.umweltdaten.de/rup/umweltbericht_2006.pdf
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The Government Delegated Commission for Climate Change (CDGCC) defined, in 

July 2008, the strategic lines in the fight against climate change. The óSustainable 

Buildingsô line of the strategy was aimed at promoting energy efficiency and a higher 

percentage of self-sufficiency in residential and institutional buildings. In a report 

published in March 2010 tracking the implementation of this strategy
13

, it was stated 

that in December 2009 the Government implemented a plan to stimulate the hiring of 

Energy Services Enterprises in 330 General Administration Buildings. The aim of this 

plan was to reduce energy consumption in these buildings by at least 20%. The 

associated investment of this plan amounted to ú2,350m with the expectation of 

creating 50,000 direct and indirect jobs.  

The Renewable Energy Plan 2005-2010, detailed in a Spanish Communication to the 

European Commission
14

, established the objectives for this period for the electric, 

thermal and biofuels sectors. The aim was that, by 2010, the overall contribution of 

renewable sources to primary energy consumption would be 12.1% and that this 

source of energy would cover 30.3% of net energy consumption. This represented a 

challenge as well as an opportunity for technological innovation and funds were to be 

made available for this purpose from the Technical Investigation Stimulation 

Programme. 

As mentioned in the Communication, the way in which energy needs are satisfied has 

important social, economic and environmental implications. In socio-economic terms, 

the Renewable Energy Plan 2005-2010 contributed to improving the Spanish industry 

base, led to regional development, and generated employment. In the latter case, it was 

added that the geographic distribution of renewable energy sources contributes to a 

more effective distribution of employment, benefiting in many cases areas which were 

typically characterised by fewer employment opportunities.  

The Union Institute of Work, Environment and Health (ISTAS) is a self-managed 

foundation which aims to foster social progress in order to improve workersô 

conditions, to protect the environment, and to promote health among Spanish workers. 

ISTAS was created in 1996 under the Ministry of Work. In 2006, the Reference 

Centre for Renewable Energies and Employment was created within this Institute to 

promote employment creation in the renewable energies sector (see Box 2.1 below). It 

also recognises the potential of the sector to make a positive contribution to 

employment creation.  

 

 

 

 

 

 

 

                                                      
13 http://www.mma.es/secciones/cambio_climatico/areas_tematicas/mitigacion_cc/pdf/inf_seg_llee_mar2010.pdf  

14 http://www.mma.es/secciones/cambio_climatico/pdf/dec280_final.pdf  

Spain 

Strategic lines in 

the fight against 

climate change 

http://www.mma.es/secciones/cambio_climatico/areas_tematicas/mitigacion_cc/pdf/inf_seg_llee_mar2010.pdf
http://www.mma.es/secciones/cambio_climatico/pdf/dec280_final.pdf
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Box 2.1: The Reference Centre for Renewable Energies and Employment
15

  

The Reference Centre for Renewable Energies and Employment was created 

in 2006 to promote renewable energies and contribute to employment creation 

in the sector. Its main activities are the monitoring and analysis of renewable 

energy, generation of employment and professional development.  

One of the features of the Centre is the international dimension of either north-

south cooperation for renewable energy development, and collaboration with 

other institutes and organisations, technical or unions in the relevant field.  

Partnerships established across several institutions highlight the activity 

related to the study of green jobs. 

Under a project developed by the United Nations Programme for the Environment 

(PUMA) and Sustainlabour (International Labour Foundation for Sustainable 

Development), the Spanish Government took part in the development of the Training 

Manual entitled óClimate Change: Consequences on Employment and Union 

Participationô
16

. The aim of the Manual was to contribute to filling the knowledge 

gaps that may exist among Union workers in relation to current environmental issues 

at a global and local level.  

Among the objectives set, the Manual is expected to strengthen understanding on 

climate change, including the policies being implemented to mitigate it and adapt to it, 

and their consequence on employment. It is established that unions play a crucial role 

in creating awareness among employees about the impact of climate change on 

employment, the promotion of (and demand for) programmes to mitigate it and adapt 

to it, and in furthering access to training.  

The Autonomous Community of Extremadura, in western Spain, is considered as a 

case where the renewable energy sector can be seen as an employment niche and an 

economic activity with sustainable development prospects. In this region, it is 

estimated that there are around 3,050 jobs in enterprises which install and provide 

maintenance services to plants whose fuel comes from a ócleanô source. In addition to 

this, more than 2,000 people work in recycling or water treatment activities, a further 

1,000 in the eco-construction and energy-efficiency sector and a further 1,250 jobs are 

attributed to businesses which supply the eco-constructions sub-sector. In addition to 

this, 290 jobs were created in 2009 in businesses that manufacture electric equipment 

for efficient lighting. 

As of March 2010, Extremadura was to participate with Austria, the UK and Poland in 

the OECD project labelled óClimate Change, Employment and Local Development: 

Promoting Green Jobsô. The aim of the project was to identify good international 

practices in relation to public policies to promote a green economy, quality 

employment and environmental conservation.  

 

 

                                                      
15 http://www.istas.net/web/index.asp?idpagina=3604  

16 http://www.unep.org/labour_environment/PDFs/training/CC-COVERTOINTRO-SP.pdf  

http://www.istas.net/web/index.asp?idpagina=3604
http://www.unep.org/labour_environment/PDFs/training/CC-COVERTOINTRO-SP.pdf
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The UKôs policies relating to climate change and reducing CO2 emissions are well 

documented and reflected in a number of policy documents
17

 and The Climate Change 

Act 2008. Though the UK government changed in 2010, its commitment to mitigating 

and reversing the effects of climate change did not change, so there may not be a 

significant amount of change in policy over the short to medium term. However, the 

new government will take a less interventionist line in terms of industrial policy. UK 

policy in this area more generally is directed at ensuring carbon reductions of 80% by 

2050 through, for example, levying high road tax on fuel inefficient cars, subsidies to 

suppliers of renewable energies, and a requirement for large energy users to carry out 

energy audits. 

Policy documents all make reference to skills, whether these relate to the high-level 

scientific skills which will be required to bring about the innovations which will 

safeguard the environment, to sector-specific skills, especially those in agriculture, 

construction, manufacturing (via designing waste out of products), and the energy 

sector. But there is an implicit assumption that the existing mechanisms for the 

delivery of employment policy and training are sufficient to meet the demand of a 

greener economy. Governmentôs role in many instances is to ensure that there is 

sufficient information to guide those agencies which are charged with delivering 

employment and training policy. Hence Sector Skills Councils, which are responsible 

for the design and delivery of training programmes for their respective sectors, are 

expected to adapt their programmes in the light of information which arises about 

green jobs. 

The UK vocational education and training (VET) system is characterised by its 

market-oriented, voluntarist approach. In other words, the various agencies 

responsible for the design and delivery of VET are expected to anticipate trends in the 

market and adapt their provision accordingly (the demand-led approach). It is up to 

employers and individual learners if they wish to engage with the system (the 

voluntarist aspect). By delivering training which is relevant to the needs of employers 

and learners, in that it delivers economic value, this will drive up levels of 

participation. Hence there is a great deal of emphasis upon collecting labour market 

information and communicating this effectively to employers and the workforce. 

A break with this policy emerged with the publication by the previous government of 

the policy document New Industry New Jobs (NINJ)
18

 in 2009, which advocated skills 

activism. This might be interpreted as a need for the public sector to intervene where 

the current VET system might be at risk of sub-optimally delivering the skills the 

economy needed. NINJ identified the low-carbon sector and ultra-low-carbon vehicles 

as ones which were economically valuable and which might require support to reach 

their potential.  

Skills for Growth, the policy document published at the end of 2009, commented: 

óAs we emerge from the banking crisis and rebuild the British economy, the skills 

system needs a stronger focus towards strategic skills, businesses need to contribute 

more to shaping demand for skills, and learners need to be able to choose where they 

train and what they study to drive competition and improve courses. 

                                                      
17 http://www.defra.gov.uk/environment/climate/documents/climate-change-plan-2010.pdf  

18 http://www.berr.gov.uk/files/file51023.pdf  

United Kingdom 

http://www.defra.gov.uk/environment/climate/documents/climate-change-plan-2010.pdf
http://www.berr.gov.uk/files/file51023.pdf
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This skills strategy addresses all these problems. It is, in many respects, a radical shift 

in our national priorities. It sets out an active approach to equipping this country for 

globalisation by making sure we have the skills that underwrite the industries of the 

future; skills for high-tech, low carbon driven growth. We are committed to investing 

in these strengths, not least because it is employment in these high-value added, 

skilled occupations that drives the growth that underwrites everything else we want to 

achieve as a society.ô (p.2 Skills for Growth, 2009)
19

 

The same document went on to say in regard to policy developments in the low-

carbon sector (Sector Skills Accord for renewable energy): 

óAs part of the renewable energy skills strategy, the British Wind Energy Association 

(BWEA) is leading collective employer action to tackle skills gaps at technician level 

and attract people to their rapidly expanding industry. Lead employers, sector bodies 

and awarding bodies have developed a voluntary Sector Skills Accord. Employer 

commitments include resources to develop industry specific National Occupational 

Standards and qualifications, new apprenticeship frameworks, career pathways and 

STEM guidance.ô (p. 57, Skills for Growth). 

The inquiry entitled, Strategic Skills Needs in the Low Carbon Energy Generation 

Sector, which was conducted as part of the National Skills Audit
20

, published in 2010, 

revealed that there is considerable uncertainty attached to the extent of job creation in 

the sector over the medium term. In particular, it was unclear how Government would 

develop policy in relation to energy generation and how employers might react, but all 

of the pointers suggested significant gross employment growth. However, the sector 

was perceived to be hampered by skill shortages for people typically qualified in 

science, technology, engineering, and mathematics (STEM) subjects. This is an area in 

which the country as a whole has observed economy-wide shortages. So it is difficult 

to be sure about the extent to which this reflects a specific problem relating to green 

jobs, resulting from green technical change occurring at so fast a pace that the supply 

side cannot keep pace, or more general problems which just happen to be felt by low-

carbon sectors. Nevertheless, it is clear that skill shortages can act as a drag on 

industrial development and thereby employment growth. 

Despite the prominence given to low-carbon industries in skills policy it is difficult to 

identify a specific UK green employment policy. Rather the existing system is being 

pressed into assessing the potential for green employment growth and the skill needs 

which are likely to arise, and to adapt its policies accordingly. Hence the references 

above to the Sector Skills Councils assessing the demand for different types of green 

skills. 

 

  

                                                      
19 http://webarchive.nationalarchives.gov.uk/tna/+/http://www.bis.gov.uk/wp-content/uploads/publications/Skills-

Strategy.pdf/  

20 http://www.ukces.org.uk/upload/pdf/UKCES%20Low%20Carbon%20Full%20Report%20v4.pdf  

http://webarchive.nationalarchives.gov.uk/tna/+/http:/www.bis.gov.uk/wp-content/uploads/publications/Skills-Strategy.pdf/
http://webarchive.nationalarchives.gov.uk/tna/+/http:/www.bis.gov.uk/wp-content/uploads/publications/Skills-Strategy.pdf/
http://www.ukces.org.uk/upload/pdf/UKCES%20Low%20Carbon%20Full%20Report%20v4.pdf
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3 Model-Based Assessment of Impacts 

3.1 Introduction  

This chapter describes the results of the modelling exercise carried out using a version 

of the E3ME model that has been extended to cover occupation and skills 

requirements. Although the E3ME model can be used for forecasting (determining the 

most likely outcome under certain assumptions), our approach to this analysis is 

scenario-based. It is important to emphasise that the future is not fixed and 

preordained, but subject to the effects of a huge range of decisions being made both 

within Europe and more broadly about both environmental and other matters. The 

quantitative scenarios that are sketched out highlight the range of possibilities as well 

as the sensitivity of particular outcomes to different assumptions. 

A baseline set of projections is set up and then a series of impact scenarios are 

defined. The differences in outputs between the model runs (usually given in 

percentage terms) show the impacts of the changes in the inputs in each scenario. 

The following section describes the baseline that was used and the method by which 

the E3ME model was calibrated to the published figures. Section 3.3 describes the 

scenario inputs that were used. 

Sections 3.4 to 3.8 describe the impacts of the policies designed to meet the 2020 

targets, including environmental, economic and labour market effects. 

Sections 3.9 and 3.10 describe supplementary scenarios, covering the use of revenues 

from market-based instruments and the sensitivity of results to key assumptions. 

3.2 The Baseline case 

Considerable time and effort is devoted to setting up baseline forecasts for modelling 

exercises and this is an important part of the overall assessment. There is sometimes a 

perception that the baseline may not be that important as attention focuses on 

differences from base, so that the values in the baseline itself do not matter. However, 

this viewpoint misses some of the more subtle aspects of the analysis and may 

introduce bias into results. For example: 

¶ in scenarios that include fixed targets, the figures in the Baseline indicate the 

amount of further work that must be done in the scenarios to meet the targets 

¶ in scenarios with changes in energy or emission prices, the Baseline energy 

prices are important; a tax of ú10/tCO2 has double the impact if the starting 

price is ú50/tCO2 than if it is ú100/tCO2 (a 20% increase rather than 10%) 

The first of these points is clearly important in the scenarios that we assess in this 

study (see Section 3.3), as they are largely defined by fixed targets. 

Clearly for presentational purposes a credible baseline is also important. It is therefore 

important that the underlying assumptions in the Baseline scenario are outlined so that 

it is clear that the modelling is not introducing bias by using extreme or unrealistic 

values. 

The E3ME model comprises a historical database and baseline forecast. The software 

allows for the calibration of the baseline forecast to a published set of projections, 

using a system of internal scaling factors. For this project the model has been 
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calibrated against a set of projections published by the European Commission. These 

projections are commonly referred to as the PRIMES projections, reflecting the model 

used to produce the figures (E3MLab, 2008). In this study we use the 2009 Baseline 

version (European Commission, 2010). 

This is an appropriate baseline to use because: 

¶ it covers the EU by Member State 

¶ it covers the time period up to 2030 

¶ it includes consistent projections of economic development and energy 

demand 

¶ it has previously been verified at European and Member-State level 

¶ it is widely used, providing consistency with other studies 

It is important to note that the Baseline includes already includes a lot of existing 

environmental policy and any related labour market changes that it leads to. Roughly 

half of the reduction in CO2 emissions from 1990 levels required to meet the 20% 

emissions target is included in the baseline case. 

Details of the policies that are included are provided in the accompanying 

documentation (European Commission, 2010, pp17-19) but they include the ETS and 

other policies such as the Large Combustion Plant Directive and IPPC Directive. The 

scenarios that are described in the next section show the impacts of additional policy 

to that which is already covered. 

This means that results from the modelling exercise should be interpreted as the 

impacts of new policies, rather than the general effects of all environmental measures. 

An alternative approach would have been to create a scenario with no policy with 

which to compare the results but this would have been very difficult to implement in 

practice as it would have required a detailed identification of all existing policy (and 

been inconsistent with the historical data)
21

.  

Had we used a starting point in which there is no environmental policy, the impacts 

would undoubtedly have been larger but within the same order of magnitude. The 

general trends and conclusions from the exercise would not be changed. 

The economic crisis and subsequent recession are included in the Baseline used for 

this study. The PRIMES Baseline includes a treatment of the recession, including 

potential longer-term impacts. We have supplemented this with the most recent data 

available to get as accurate a picture as possible. On the labour market side, the 

CEDEFOP projections include estimates of the impacts of the recession, made in 

2009.  

The European Recovery Programme of 2008 focused on reforming the financial 

sector, sustaining demand, boosting investment, consolidating the fiscal stance, and 

retaining and creating jobs. The green dimension of this recovery plan is reflected by 

the fact that the recovery measures are complemented by frontloading structural 

measures to improve energy efficiency, strengthening the use of renewable energy, 

and promoting the rapid take up of green products. Such measures are included in the 

2010 PRIMES Reference Scenario. 

                                                      
21 The only realistic possibility that was considered was to use an ETS price of zero, but the aim of this study was not 

to assess specific policies, and there is still the problem of dealing with history (e.g. new investment in renewables that 

would not have taken place had there been no ETS). 
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E3ME was also used recently to provide an evaluation of the environmental 

components of several Member Statesô stimulus packages (see Cambridge 

Econometrics and Ecorys, 2011, forthcoming). The study was carried out on behalf of 

DG Environment. 

Results from the project showed that the green elements of most European countriesô 

recovery plans were quite small in scale and focused on: 

¶ energy-efficiency measures 

¶ transport infrastructure 

¶ vehicle scrappage schemes 

¶ investment in renewables 

¶ funds to support eco-innovation 

Although none of the measures included specific employment subsidies, the modelling 

results showed that the net impact was a temporary increase in employment of around 

0.1-0.2% during the recession period. These were mainly jobs ósavedô (i.e. not lost in 

the recession) rather than new jobs that would have been created, and mainly in the 

construction and engineering sectors.  

Perhaps surprisingly, very few of the green policies specifically targeted vulnerable 

groups. This could have been because other policies, including changes to general 

taxation and benefits, were seen to be performing this role. Nevertheless, it is noted 

that this separation of environmental and social policy is consistent with the previous 

findings in Chapter 2. 

These policies are for the most part excluded from the baseline (and scenarios) as they 

were announced too late. However, their impacts on energy use and emissions were 

found to be modest (up to 0.5% change) so would not change the general conclusions 

from the analysis. 

The majority of published outputs from the PRIMES Baseline can be incorporated into 

the E3ME solution. This includes the sectoral economic projections, energy and ETS 

prices, projections of energy demand by sector and by fuel, and sectoral CO2 

emissions. E3MEôs Energy Technology sub-model of electricity capacity and 

generation also makes use of some of the more detailed outputs. However, in order to 

meet E3MEôs requirements, it was necessary to carry out some additional expansion 

and processing. 

¶ Classifications were converted ï as E3ME and PRIMES use similar data sources, 

the classifications also tend to be quite similar. There are, however, some 

differences, for example E3ME has more disaggregation of service sectors. 

¶ Point estimates for occasional years were converted to annual time series ï a 

simple interpolation method is used, except between 2005 and 2010 where we used 

a combination of historical data and short-term forecasts from the AMECO 

database (to take into account more recent data from the recession). 

¶ Additional social and economic variables were estimated ï only a small set of 

economic variables (GDP and the ones that are direct drivers of energy demand) 

are published in the PRIMES Baseline. E3ME requires a complete specification of 

the national accounts so other variables must be estimated. The procedure followed 

to achieve this is described below. 

Member Statesô 

green recovery 

plans 

Additional 

processing 



Studies on Sustainability Issues ï Green Jobs; Trade and Labour: Final Report 

 

 42 

These additional steps were carried out using software algorithms based in the Ox 

programming language (Doornik, 2007). The result of this exercise is a set of baseline 

projections that is both consistent with the published figures and the integrated 

economy-energy-environment structure of E3ME.  

The published PRIMES figures include a comprehensive set of projections for 

Europeôs energy systems and the resulting emissions. Economic activity is provided as 

a driver of energy demand, but the figures tend to be provided only at an aggregate 

level (e.g. GDP, household spending or value added for some energy-intensive 

sectors). As the E3ME model is built around the complete structure of the national 

accounts, this means that the projections for other economic variables must be 

estimated. 

This process was carried out using a methodology that is as consistent as possible 

between the economic variables, for example ensuring that the components of GDP 

sum to the correct total, and that similar indicators, such as gross and net output, 

follow the same patterns of growth. A set of software algorithms was used to carry out 

this exercise, written in the Ox software package. 

The published figures provide economic projections for GDP, gross value added 

(GVA), and household incomes in constant prices. It was necessary to estimate values 

for other variables.  

E3MEôs projections of GDP and GVA were set to match the published figures. 

Economic output (which is gross, defined as intermediate demand plus GVA) was set 

to grow at the same rate as GVA.  

E3MEôs total consumer spending was set to grow at the same rate as published 

household income figures, following the standard economic assumption that, in the 

long run, all income is spent. Detailed consumer spending by spending categories was 

set to grow using historical trends and was then constrained to the total. 

Other components of output (at sectoral level), mainly investment and trade, were also 

set to grow based on historical rolling averages and then constrained to the total output 

that was based on the GVA projections. 

Prices for energy-related industries were set to be consistent with the published energy 

price assumptions. Prices for other industries were projected using historical trends. 

Employment, labour supply (participation rates), and unemployment rate projections 

in E3ME are based on recent work on Forecasting Skills Demand and Supply carried 

out for CEDEFOP (Wilson et al, 2010). The historical data for employment are taken 

from the Eurostat national accounts breakdowns and converted into the E3ME 

classification, while the labour supply data are taken from the European Labour Force 

Survey (LFS). Unemployment data are based on the definition used in the AMECO 

database. 

The Baseline projections of all of these are the result of E3ME modelling combined 

with comments from national experts
22

; they are based on the GDP and economic 

growth projections that were used for the previous version of the PRIMES Baseline 

(adjusted for the recession) and can therefore be regarded as reasonably consistent 

with the economic figures and projections of energy demand and emissions. The 

                                                      
22 Details of comments from national experts and how they were incorporated into the E3ME model are described in 

Wilson et al. (2010).  
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methodology that was used to produce the baseline employment projection is 

described in more detail in Wilson et al (2010). 

The Baseline growth rates for employment at the European level, by broad sector, are 

presented in Table 3.1, which is taken from the most recent CEDEFOP report and 

updated for more recent data. A version that shows disaggregation by Member State is 

provided in Appendix C. 

Table 3.1: Baseline Employment by Broad Industry (Average Annual Growth Rate) 

 

Occupational change is driven by a combination of sectoral change and technological 

change taking place in each Member State. Appendix B provides further details of 

how the projections by occupation are produced. In order to show how the green 

agenda is likely to affect the occupational distribution of employment it is helpful to 

provide baseline information relating to the current occupational structure of the EU27 

(plus Norway and Switzerland) and how this is changing (including effects of current 

environmental policy). Figure 3.1 and Figure 3.2 show the current occupational 

structure in broad terms. It shows Europeôs dependence upon jobs which are 

traditionally associated with highly skilled and qualified people (senior managers, 

professionals, and associate professions) as well as those which are relatively low 

skilled (such as service workers, plant and machine operatives, and elementary 

occupations).  

  

BASELINE EMPLOYMENT BY BROAD INDUSTRY  

(AVERAGE ANNUAL GROWTH RAT E) 

   

Broad industry        2000-08        2009-25 

Agriculture -2.3 -2.0 

Extraction industries -0.6 -2.0 

Basic manufacturing -0.8 -0.7 

Engineering & transport equipment 0.1 -0.4 

Utilities -1.5 -0.6 

Construction 1.8 -0.1 

Distribution & retail 1.5 0.4 

Transport & communications 0.9 0.4 

Business services 3.1 1.2 

Public services 1.6 0.1 

Total 1.1 0.1 
   

Note(s):   Figures are for EU27 + Norway and Switzerland. 

Source(s):   CEDEFOP, E3ME, Cambridge Econometrics. 

Occupational 

structure in 2010 
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The overall direction of change in the occupational structure of employment across the 

EU (and observable in most countries and other regions within it too) is towards an 

increase in the number of both relatively high skilled and low skilled jobs. This trend 

is observable in the projections of occupational change. It is notable that under the 

Baseline Scenario the general trend in the occupational structure of employment is 

towards a bifurcation in occupational structure. Growth is projected for many 

relatively high skilled occupations but also for a number of jobs which require 

relatively fewer skills (e.g. elementary occupations and sales and service workers). 

Jobs which historically have required intermediate level skills, such as skilled trades 

jobs, are projected to show a decline in many instances (see Figure 3.3 and Figure 

3.4). This long-run trend in the occupational structure has been reported elsewhere 

(e.g. CEDEFOP, 2010; Wilson et al, 2011). 

The projections of occupational change indicate relatively substantial growth in 

professional and associate professional occupations and, to a slightly lesser extent, 

corporate managers. These are jobs which are typically associated with high level 

skills and qualifications and, in some countries, are associated with skill shortages 

sometimes, as a consequence of the pace of occupational change taking place (e.g. in 

the UK ï see IFF, 2009). 

The projections of change in employment levels in various occupations (so-called 

expansion demands) do not incorporate replacement demands. Replacement demands 

take into account of the number of people who are expected to exit an occupation for 

various reasons (such as retirement, family formation, etc.). Taking replacement needs 

into account suggests a substantial growth in the number of people required to fill jobs 

in all occupations over the next decade. Figure 3.3 and Figure 3.4 indicate the 

direction of change in the Baseline, which results in a large part from projected 

changes in the sectoral composition of employment. For most occupations these are 

positive but for others such as clerks, skilled agricultural workers and crafts and 

related trades they are negative, indicating declining employment levels. The figure 

also shows the scale of replacement needs, which are large and always positive.  

Data is available at a national level in Appendix C. 
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3.3 Modelling scenarios 

The first group of scenarios focuses on addressing the EU 2020 targets
23

 which 

contain the following components: 

¶ a reduction in EU greenhouse gas emissions of at least 20% below 1990 levels 

¶ 20% of EU energy consumption to come from renewable resources 

In one of the scenarios we also consider the objective for a 20% improvement in 

energy efficiency. 

The second set of scenarios, described towards the end of this section, consider the 

possible use of revenues from market-based instruments, and what might happen if 

skills mismatches occur. 

Finally, key sensitivities are assessed. 

In the first scenario, hereafter referred to as the Reference scenario, policies from the 

2010 PRIMES Reference case (European Commission, 2010) were introduced. This 

scenario is based on the same macroeconomic assumptions, energy import prices, 

technology and policy assumptions as the 2010 PRIMES Baseline (see Section 3.2). In 

addition, the Reference scenario also includes the agreed legally binding targets on 

greenhouse gas emissions and renewables (but not the objective for energy efficiency).  

It would be possible to calibrate E3ME to the PRIMES projections directly, using the 

procedure described in Section 3.2. However this would not give us an estimate of 

labour market impacts of implementing the additional policies. Therefore each of the 

policy assumptions, as well as the legally binding targets, in the Reference scenario 

that was additional to the Baseline was translated into an input to the model.  

Table 3.2 summarises these policies. 

  

                                                      
23 A 20% cut in emissions of greenhouse gases by 2020 compared to 1990 levels (increasing to 30% if other countries 

make similar commitments), a 20% increase in the share of renewable energy and the objective of a 20% cut in energy 

consumption. 

Reference scenario 
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Table 3.2: Policies Included in the 2010 PRIMES Reference Scenario 

POLICIES INCLUDED IN  THE 2010 PRIMES REFERENCE SCENARIO 

 

Measure How the measure is reflected in PRIMES 

TVs (+labelling) Regulation 2009/642/EC Adaptation of modelling parameters for different 

product groups for eco-design and decrease of 

perceived costs by consumers for labelling (which 

reflects transparency and the effectiveness of price 

signals for consumer decisions).  

As requirements and labelling concern only new 

products, the effect will be gradual (marginal in 

2010; rather small in 2015 up to full effect by 

2030). The potential envisaged in the eco-design 

supporting studies and the relationship between 

cost and efficiency improvements in the model's 

database were cross-checked. 

Electric motors Regulation 2009/640/EC 

Circulators Regulation 2009/641/EC 

Freezers/refrigerators (+labelling) Regulation 

2009/643/EC 

Recast of the EPBD 2010/31/EU9 New building requirements are reflected in 

technical parameters of the model, in particular 

through better thermal integrity of buildings and 

requirements for new buildings after 2020. 

Labelling regulation for tyres 2009/1222/EC Decrease of perceived costs by consumers for 

labelling (which reflects transparency and the 

effectiveness of price signals for consumer 

decisions). 

Regulation Euro VI for heavy duty vehicles 

2009/595/EC 

Emissions limits introduced for new heavy duty 

vehicles. 

RES directive 2009/28/EC Legally binding national targets for RES share in 

gross final energy consumption are achieved in 

2020; 10% target for RES in transport is achieved 

for EU27, as biofuels can easily be traded among 

Member States; sustainability criteria for biomass 

and biofuels are respected; cooperation 

mechanisms according to the RES directive are 

allowed and respect Member States indications on 

their ósellerô or óbuyerô positions. 

GHG Effort Sharing Decision 2009/406/EC National targets for non-ETS sectors are achieved 

in 2020, taking full account of the flexibility 

provisions such as transfers between Member 

States. After 2020, no strengthening of targets is 

assumed. 

Note(s):   Policy measures additional those in the PRIMES 2010 Baseline. 

Source(s):   European Commission (2010). 
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The Reference scenario policies were carefully translated into model inputs based on 

information available from European Commission (2010), as well as other sources. 

The policies are categorised into two types; regulations and market-based instruments 

(MBI). In addition, other assumptions such as the ETS price were also introduced to 

the modelling so that the E3ME environmental results mimic the PRIMES Reference 

scenario projections. Table 3.3 describes how the Reference scenario policies were 

modelled in more detail. 

Table 3.3: How the Policies get Translated into E3ME Inputs 

HOW THE POLICIES GET TRANSLA TED INTO E3ME INPUTS 

  

Policy measure How the measure is reflected in E3ME 

Regulations 

TVs (+labeling) Regulation 2009/642/EC - improvement in energy efficiency through 

exogenous reduction in household and 

commerce demand for energy (source: 

PRIMES Reference scenario projection 

compared to the Baseline) 

- assumed labeling costs do not lead to price 

increases (source: EC press release RAPID) 

- assumed slight increase in average price 

estimated in construction industry to reflect 

higher costs, derived from an estimate of 

£100 per energy performance certificate 

(source: UK Government )  

Freezers/refrigerators (+labeling) Regulation 

2009/643/EC 

Circulators Regulation 2009/641/EC 

Recast of the EPBD 2010/31/EU9 

Labelling regulation for tyres 2009/1222/EC - a small exogenous reduction in middle 

distillates demand from road transport 

(source: PRIMES Reference scenario 

projection compared to the Baseline)  

Electric motors Regulation 2009/640/EC - not modelled 

Regulation Euro VI for heavy duty vehicles 

2009/595/EC 

- not modelled 

GHG Effort Sharing Decision 2009/406/EC* - additional regulation costs to the non-ETS 

sectors to meet the target (half of the 

reduction target met by regulation the other 

half by MBIs) 

- emissions targets calculated from PRIMES 

Reference scenario projections compared to 

the Baseline 

RES directive 2009/28/EC (Power Generation) - additional renewable investment made by 

electricity sector (investment figures come 

from PRIMES Reference scenario) 

- RES in power generation targets are met 

nationally (information from PRIMES 

Reference scenario) 

- the price of electricity increases to finance 



Studies on Sustainability Issues ï Green Jobs; Trade and Labour: Final Report 

 

 50 

HOW THE POLICIES GET TRANSLA TED INTO E3ME INPUTS 

  

Policy measure How the measure is reflected in E3ME 

investment in renewables 

RES directive 2009/28/EC (Transport) - exogenous shift in transport fuel demand 

from middle distillates to biofuels24 (source: 

PRIMES Reference scenario projection 

compared to the Baseline) 

- a 1% increase in average fuel price for road 

transport to reflect higher costs of biofuels 

(source: CE, DECC, 201025) 

MBIs  

EU-ETS - full ETS implementation (roughly half of 

the allowances are auctioned26) 

 

GHG Effort Sharing Decision 2009/406/EC* - introduction of carbon pricing to the non-

ETS sectors to meet the target (half of the 

reduction target through MBIs, the other 

half through regulation) 

- emissions targets calculated from PRIMES 

Reference scenario projections compared to 

the Baseline 

Other inputs  

ETS price - adjusted to meet the ETS emission targets in 

the Reference case  

- ETS price assumption in the Baseline case 

from PRIMES 

Revenue recycling  

Revenues from MBI - recycled through reductions in income tax 

(at national level) 

- half of ETS revenues get recycled through 

reductions in income tax (at national level) 

Energy efficiency  

No policy measures - not modelled 

- energy efficiency increase is 9.4% in the 

Reference scenario (compared to 7.4% in 

the PRIMES 2009 Baseline) 

Other assumptions  

Emissions from non-energy use - get included in effort-sharing 

Non-GHG emissions - assumed to fall in line with CO2 

  
Source(s):   PRIMES Reference scenario projections (European Commission, 2010) and Cambridge Econometricsô 

own interpretation. 

                                                      
24 It is noted that this directive also includes other fuels such as green electricity and hydrogen, but this is generally not 

reflected in the PRIMES scenario and we adopt a similar assumption. 

25 UK data show that bioenergy is around 10% more expensive per unit of energy, therefore an increase in its 

contribution to 10% of total fuel would yield a maximum price increase of 10%*10%=1%. 

26 DG Climate: 15 Mar 2011 EU ETS phase 3 allowance auctions: Statement by Jos Delbeke, Director-General for 

Climate Action. This represents the share used by power generation. 
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The Reference scenario is the most difficult scenario in terms of interpretation, due to 

its complex mix of policies. The remaining environmental policy scenarios are more 

straight forward and can be grouped into three broad categories: 

¶ scenarios where the targets are the same but met in different ways 

¶ scenarios with different targets 

¶ sensitivity analysis 

In the Reference scenario, the 20% renewable and GHG reduction targets are assumed 

to be met through a combination of policies, including both regulation and MBIs. Two 

scenarios were set up to investigate the impacts on labour markets when the targets are 

met by different means. 

The first scenario assumes that the Reference scenarioôs GHG and renewables targets 

are met by regulation only, apart from existing policy (e.g. the ETS). Under the 

Regulation scenario it is assumed that there are costs associated with these regulations 

and the emitters will have to bear the cost increases (or pass on through their prices). 

Since there are no MBIs under the Regulation scenario, there are no revenues 

collected and therefore there is no revenue recycling. 

In this case, the environmental outcomes are also the same as in the Reference 

scenario, but the means of achieving the targets is purely ómarket-basedô, beyond 

existing regulatory policy. The simplest way of doing this (and economically most 

efficient in terms of effort-sharing) was to assume a single carbon trading scheme 

within Europe covering all sectors and all Member States. This means that individual 

Member States may not meet their targets, but Europe as a whole does. As in the 

Reference scenario, all revenues generated from MBIs are recycled via income tax 

reductions (at national level). 

The second group of environmental policy scenarios investigates the impacts of 

having different and/or additional environmental targets to those adopted in the 

Reference scenario, while still using similar policy measures. There are two scenarios 

within this group: the 30% GHG target and a case where the 20% energy-efficiency 

objective is met. 

This scenario moves the 20% GHG target to a 30% reduction. The new targets are 

assumed to be achieved through a mixture of MBIs and regulation, essentially (where 

it makes sense to do so) scaling up the policies in the Reference scenario.  

Information regarding the split between reductions in emissions from the ETS and 

non-ETS sectors comes from the EC Communication (European Commission, 2010b). 

The 30% target reductions are represented as (compared to 2005 levels): 

¶ 34% for ETS sectors 

¶ 16% for non-ETS  

This is compared to 21% and 10% reductions in the Reference scenario (compared to 

2005 rather than 1990 levels). We assume that all the reduction in emissions is 

domestic. 

In this scenario, the energy-efficiency objective is also met, through a series of 

additional regulatory and market-based measures. The target is defined as a reduction 

in final energy demand and the target of 20% is defined as a 20% final energy demand 

reduction in 2020 compared to PRIMES 2006 Baseline projection reference.  
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An estimate of the additional investment required to achieve these reductions in 

energy consumption is added to this scenario. The calculation is based on the findings 

from the World Energy Outlook 2010 (IEA, 2010) which suggests that for every 1% 

reduction in energy consumption, the EU buildings sector must invest ú31.4bn a year. 

This is a fairly crude calculation with quite strong assumptions but it does give a 

rough indication of the scale of investment required
27

. 

One of the benefits of several of the scenarios, but particularly the MBI case, is that 

they generate revenues for national authorities. A further set of scenarios assesses 

ways in which these revenues could be used, either to provide additional benefits or to 

offset some of the costs of environmental policy. The options that were considered 

were variants of the MBI case (to show the largest effect) and are: 

¶ all revenues offset by income tax reductions 

¶ one quarter invested in transport, three quarters in income tax reductions 

¶ one quarter invested in machinery, three quarters in income tax reductions 

¶ one quarter invested in buildings, three quarters in income tax reductions 

¶ one quarter invested in renewables, three quarters in income tax reductions 

¶ all revenues used for investment in transport, machinery, buildings and 

renewables (one quarter each) 

¶ all revenues paid out through higher benefits rates 

¶ all revenues offset through employers' social security reductions 

The results from these scenarios are presented in Section 3.9. 

The imbalance scenario addresses the issue that there may be skills bottlenecks that 

constrain economic activity, but at too detailed a level to be picked up in the E3ME 

model (as discussed in Chapter 5). 

In this scenario we define an imbalance as a reduction in participation in the labour 

force due to skills mismatches. An arbitrary figure of -0.5% by 2020 was chosen; this 

is very likely to be a high estimate but will give an indication of possible impacts at 

the macroeconomic level. This scenario is presented as a worst-case scenario in which 

no measures are taken to correct the possible imbalances. 

The results from this scenario are also presented in Section 3.9. 

One of the main uncertainties in the modelling is the level of future energy prices. 

This is important because it determines the amount of work that must be done by 

policy to meet the fixed targets (e.g. the relative price of renewables is affected), but it 

also has some sectoral effects that could impact on specific employment groups, and 

direct social effects from household energy consumption. We therefore implemented 

sensitivity scenarios in which different energy prices apply. It should be noted that in 

the sensitivity scenarios we did not then adjust the policies to meet the same target as 

in the main scenario; instead we simply show the additional impacts that follow from a 

higher energy price.  

                                                      
27 This reflects a calculation that was used in the ongoing assessment being carried out for DG Energy. The 

assumptions underlying the calculation must be noted, for example that the ratio of investment to energy reduction is 

the same in all countries. In the WEO, the energy reduction also includes the effects of a carbon price but it is not 

possible to separate this from the investment effects. Nevertheless, the result gives a rough indication of the level of 

investment required.  
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scenarios 
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Figure 3.5 shows the energy price assumptions that were used in the main scenarios 

and the high energy price assumption from the IEAôs World Energy Outlook 2010 

(IEA, 2010) óCurrent Policiesô that was used in the sensitivity analysis. 

Figure 3.5: Energy Price Assumptions  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The first sensitivity scenario considers the impacts of higher oil prices on the Baseline. 

The results from this sensitivity testing allow for direct differentiation of the oil price 

effects. 

The second sensitivity scenario investigates the impacts of higher oil prices on the 

Reference scenario. The environmental targets in the Reference scenario are expected 

to reduce energy consumption, and therefore also exposure to energy price shocks, 
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Table 3.4: Scenario Summary 

SCENARIO SUMMARY  

  

Scenario Description 

Baseline and Reference case 

Baseline (ba) PRIMES Dec 2009 Baseline. 

Reference (ref/S2) PRIMES April 2010 Reference scenario. 

 

Scenarios where targets are met in different ways 

Regulation (S3) Same targets as Reference case but achieved purely through 

regulation. 

MBIs (S4) Same targets as Reference case but achieved purely through 

MBIs. 

 

Scenarios with different targets 

30% target (S5) GHG reduction target of 30% instead of the 20% targets in the 

Reference case using the same mix of policies. ETS and non-

ETS split information from DG CLIMA communication. 

Energy-efficiency objective (S6) Additional to the Reference scenario, the 20% energy-

efficiency objective is met through a mixture of MBIs and 

regulation. 

 

Revenue recycling scenarios 

Income tax reductions All revenues offset by income tax reductions. 

Investment in transport 25% invested in transport, 75% in income tax reductions. 

Investment in machinery 25% invested in machinery, 75% in income tax reductions. 

Investment in buildings 25% invested in buildings, 75% in income tax reductions. 

Investment in renewables 25% invested in renewables, 75% in income tax reductions. 

Broad investment package All revenues used for investment in transport, machinery, 

buildings and renewables (25% each). 

Social benefit rates All revenues paid out through higher benefits rates. 

Social security contributions All revenues offset through employers' social security 

reductions. 

 

Imbalances scenarios 

Skills mismatch 0.5% reduction in available labour supply. 

 

Sensitivity scenarios 

Rest of the world action (Ss1) Reference case run with rest of the world taking similar 

environmental actions to the EU (reflected in increase in extra-

EU import prices). 

Baseline with high oil price (Ss21) Baseline run with a higher oil price assumption (WEO 2010 

figures). 

Reference case with high oil price 

(Ss22) 

Reference case run with a higher oil price assumption (WEO 

2010 figures). 
  

Note(s):   Code in parentheses represents the short name for each scenario.  
Source(s):  Cambridge Econometrics. 
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3.4 Environmental impacts in the policy scenarios 

Figure 3.6 shows the impacts of the scenario inputs on CO2 emissions. In the 

Reference case and Scenarios 3 and 4, the 20% GHG targets are met (this translates 

into a 7% reduction compared to the Baseline). In Scenario 5, this target becomes 30% 

so the corresponding fall in CO2 emissions is larger. Scenario 6 does not have a fixed 

emissions target; the fall in energy consumption translates into lower emissions levels 

(including lower direct emissions and indirect emissions from electricity generation). 

These reductions are also substantial in size. 

Most of the effects are seen after the end of ETS Phase II in 2012. Much of the effort 

to reach the 20% targets happens after 2015, when more renewable capacity comes on 

stream. 

The carbon prices required to meet the emissions targets are higher in the Reference 

case and Scenarios 3 and 4 than in the Baseline case. The targets have been calculated 

to match the reduction in energy emissions from the PRIMES projections; non-energy 

and other GHG emission are assumed to fall by similar amounts as in those model 

runs. 

Although in the Reference case there is a large share of renewables, the model results 

suggest that this alone is not enough to meet the 20% emission target and a higher 

carbon price is therefore also necessary. In all cases the emission reductions are 

domestic; the use of CDMs would result in a lower carbon price. 

As one would expect, a higher carbon price is required to meet the 30% target, 

although in reality this could be reduced considerably by the use of CDMs which have 

not been incorporated here. Expectations of higher prices are added to the model in 

this scenario to limit the construction of new coal-fired electricity plants. Even so, the 

model results suggest a much higher carbon price for the ETS sectors than for the non-

ETS sectors. However, this is partly due to data classification issues so should not 

regarded as a prediction of future prices; a much more comprehensive analysis is 

required, which is not the subject of this report.  

The carbon price in Scenario 6 is zero, because the reductions in energy use alone are 

enough to meet the 20% emissions target.  

Table 3.5: Carbon prices (08 ú/tCO2) in 2020 

CARBON OR SHADOW CARBON PRICES (08 ú/tCO2) IN 2020 

   

 ETS Non-ETS 

Base 25.0 0.0 

Ref 58.4 2.9 

S3 58.1 Varies by country 

S4 50.4 16.2 

S5 94.8 35.5 
 

Note(s):       The carbon prices shown in the table are the cost in the MBI or the costs of meeting regulations. See   
main text for assumptions. toe is thousands of tonnes of oil equivalent. 

Source(s):    E3ME, Cambridge Econometrics. 

 
  

Carbon prices 
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Figure 3.6: Impacts on CO2 Emissions, EU27 

 

The scenarios also result in reductions in energy demand (see Figure 3.7). The chart 

shows final energy demand for each of the scenarios. In the Reference case, 

Regulation case (S3) and MBI case (S4), energy consumption falls in line with the 

emissions targets. In Scenarios 5 and 6 there is a much larger reduction in energy 

consumption reflecting the tougher targets. As S6 focuses explicitly on energy 

consumption, its reduction is proportionally larger. 

Figure 3.7: Impacts on Final Energy Demand, EU27 

Energy 
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IMPACTS ON FINAL ENERGY DEMAND, EU27

Source(s): E3ME, Cambridge Econometrics.
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The renewable shares are defined by the targets (see Figure 3.8). These are met in the 

Reference case, and there are only minor deviations in the Regulation case. In the MBI 

case a European target, rather than a set of national targets, is met so there is some 

shift between countries compared with the targets shown in Figure 3.8. The share of 

renewables increases slightly further in Scenario 5 due to the more stringent emission 

targets. 

Figure 3.8: Renewables Share Targets in 2020 

 

3.5 Economic impacts 

Overall the impacts of the environmental policies on GDP are small (<+/- 0.4%) and 

positive up to 2020, (see Figure 3.9). The main driver for the positive results is the 

multiplier impacts from investment in electricity infrastructure to meet the renewables 

target and the energy-efficiency objective (this is financed by borrowing and 

recovered over the lifetime of the assets in the form of higher electricity or energy 

prices).  

In 2020, the result for the MBI case (S4) is slightly more positive while the result for 

the Regulation case (S3) is slightly more negative than the Reference case as the 

revenues from MBIs are used to reduce direct taxes, resulting in higher disposable 

income for households and therefore higher consumption. In all scenarios there are 

also gains in GDP from reduced imports of fossil fuels. 

Renewable shares 

GDP impacts 
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Figure 3.9: Impacts on EU27 GDP 

 

In the Reference, Regulation and MBI cases the slope of the (differences from 

Baseline) GDP curve reflects the assumptions for the timing and scale of the 

investment in renewables. This is particularly strong over 2015-20, but less so after 

the 2020 target has been met and investment is reduced. At an aggregate level, 

outcomes for the 30% case (S5) are similar. 

There are stronger positive impacts on GDP (although still modest), in the energy-

efficiency scenario (S6). These reflect the greater scale of investment required to 

achieve the more stringent targets in this period. The switch to an almost-zero GDP 

impact after 2020 reflects the assumption that investment falls back. 

In summary, the renewables targets have a positive impact on GDP up to 2020 

because of the additional investment. This is only partly offset by increases in the 

prices of energy goods because these recover the cost of the investment over a longer 

period. The investment required to meet the energy-efficiency objective has the same 

effect. Although carbon and energy prices are high in the scenarios where the targets 

are increased, the benefits from revenue recycling through lowering direct tax leads to 

higher disposable income, household spending and GDP at European level.  

The impacts on GDP in 2020 by country are shown in Table 3.6. Again the results for 

the Reference, Regulation, and MBI cases are dominated by the investment 

assumptions for renewable energy (based on the results from the PRIMES projections) 

and energy efficiency.  

Three of the countries that have the largest impacts are also the ones with the largest 

investment costs to meet the renewable targets. In Portugal and Latvia, this leads to a 

positive impact on GDP. In Bulgaria, however, the higher investment is countered by 

higher energy prices and an erosion of real incomes, leading to an overall reduction in 

GDP compared to base. Although all Member States have a similar trade-off, which 
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may be positive or negative, it is the scale of the investment required in these countries 

that makes the results stand out. There are also clear sectoral implications in these 

countries: sectors that produce investment goods are typically creating more jobs in 

the scenarios, while those that produce consumer goods see a fall in employment when 

the real income erosion effect is strong. 

In all countries, these scenarios show a shift from consumption to investment, with the 

aggregate GDP effects partly dependent on the relative magnitudes of the two 

changes. Although there are negative international competitiveness effects in some 

energy-intensive sectors (as domestic products become more expensive compared to 

imports), at the level of aggregation considered in these results the impacts are 

outweighed by the investment effects and (at macro level) reductions in fossil fuel 

imports. However, as discussed in Section 5.2, this does not mean that particular 

sectors and firms would not be particularly affected by the policies. 

In the MBI scenario (S4), impacts on GDP for some countries are slightly more 

positive while some are slightly worse off than in the Reference case, even though 

overall GDP increases. This is because under the MBI scenario there is a single, 

European target rather than a set of country targets. Therefore some countries will end 

up paying a higher, EU-average, carbon price as a result of the EU target than the 

price that would be paid if the target were met domestically. The positive impacts 

from revenue recycling are also reflected in the S4 results.  

In most countries, the GDP impacts in the energy-efficiency scenario (S6) and in the 

30% target scenario (S5) are more positive than the Reference, Regulations and MBI 

cases up to 2020. This is due to the higher rates of investment, revenue recycling and 

reductions in imports of fossil fuels. In the energy-efficiency case (S6), countries also 

benefit from the additional investment that is required to achieve the necessary energy 

reduction.  

However, the positive impacts from investment and revenue recycling in S5 and S6 

fail to counter the negative impacts on GDP from higher carbon or energy costs in 

some countries. These are typically the more energy and emission-intensive 

economies such as Greece and Bulgaria, which suffer a greater loss of competitiveness 

from higher energy prices.  
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Table 3.6: GDP Impacts in 2020, % Difference from Baseline 

GDP IMPACTS IN 2020, % DIFFERENCE FROM BASELINE  

      

 

ref S3 S4 S5 S6 

Portugal 0.7 0.7 0.7 1.1 1.9 

Latvia 0.6 0.4 0.4 0.6 1.1 

Belgium 0.5 0.4 0.3 0.6 0.4 

Ireland 0.4 0.4 0.5 0.5 1.1 

Czech Republic 0.4 0.4 0.4 0.4 2.0 

Lithuania 0.4 0.4 0.5 0.6 2.6 

Hungary 0.4 0.3 0.4 0.4 1.2 

Poland 0.4 0.3 0.4 0.5 0.9 

Slovenia 0.4 0.3 0.4 0.5 1.3 

Slovakia 0.4 0.4 0.3 0.5 1.4 

Luxembourg 0.3 0.3 0.1 0.2 0.6 

Netherlands 0.3 0.2 0.2 0.0 -0.3 

Sweden 0.3 0.3 0.3 0.3 0.7 

Spain 0.2 0.1 0.5 0.3 0.7 

Estonia 0.2 0.2 0.1 0.2 1.5 

Denmark 0.1 0.1 0.2 0.2 0.7 

Germany 0.1 0.1 0.2 0.1 0.3 

Italy 0.1 0.1 0.1 0.2 0.6 

Austria 0.1 0.1 0.2 0.3 0.2 

United Kingdom 0.1 0.0 0.1 0.0 0.0 

Romania 0.1 0.1 0.1 0.0 0.3 

France 0.0 0.0 0.1 0.0 0.3 

Finland 0.0 0.0 0.1 0.1 0.7 

Greece -0.1 -0.2 0.0 -0.3 -1.1 

Cyprus -0.1 -0.3 -0.1 -0.1 -0.4 

Bulgaria -0.2 -0.3 -0.5 -1.7 -1.3 

Malta -0.3 -0.3 -0.2 -0.3 0.2 

EU27 0.1 0.1 0.2 0.1 0.4 

      

Note(s):   Countries are ordered by scale of impact in the Reference case. 

Source(s):     E3ME, Cambridge Econometrics. 

 

3.6 Impacts on employment demand 

Table 3.7 summarises the effects in these scenarios that we expect to see, on the basis 

of theory. Since the overall level of economic activity is a key driver of employment, 

the impacts on the aggregate level of employment are expected to follow the broad 

pattern of the GDP results (although the timing may be different if there is a lag in 

employment effects). Impacts are not expected to be uniform across sectors, 

depending on the policy measures in each scenario. In each case the table also 

provides a broad qualitative estimate of the scale of the effects. As there are synergies 

and complementarities between the different effects it is not always possible to give an 

unambiguous estimate of the likely net impact of these effects. 

Expectations 
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Table 3.7: Factors that are Expected to have Impacts on Employment 

FACTORS THAT ARE EXP ECTED TO HAVE IMPACT S ON EMPLOYMENT  

   

Factors (policy measure) Possible impacts on employment Expected 

magnitude 

Investment in new power 

generation technologies (RES) 

Higher demand for workers in construction, 

engineering, electricity, chemicals and other 

related services. 

Large initially 

but smaller over 

time 

Increase in electricity price to 

fund the investment (RES) 

Reduction in real incomes, affecting retail and 

other consumer sectors. 

Potentially large 

Increased demand for biofuels 

(RES) 

Higher demand for agriculture workers who 

grow bio-crops, overall demand for agriculture 

employment may stay the same as workers 

shift from traditional crops to bio-crops. 

Inconclusive 

Increased demand for biofuels 

(RES) 

Lower demand for employment in traditional 

oil and gas extraction. 

Medium 

Reduction in energy demand 

(emissions reduction targets & 

energy-efficiency targets) 

Reduction in mining, manufactured fuels, 

electricity and gas sectors (following reduction 

in energy demand). 

Medium 

Investment (e.g. in buildings)  to 

achieve energy reduction  

(energy-efficiency targets) 

Higher demand for workers in construction, 

engineering and other related services. 

Large initially 

but smaller over 

time 

Movement between sectors and 

countries ï higher demand in 

areas where costs are lower 

(effort sharing) 

Higher employment demand where 

energy/carbon costs are lower, lower demand 

where costs are higher. 

Inconclusive 

Higher ETS price to achieve 

emission targets  

Lower employment demand for ETS sectors as 

industries become less competitive, although 

this is to some extent compensated by a 

switching from energy to labour within these 

sectors as labour becomes relatively cheaper. 

Medium 

Reduction in real disposable 

incomes due to higher price 

levels for non-energy goods.  

Lower employment demand for consumer-

related sectors (e.g. retail and distribution, 

hotels and catering and services sectors). 

Potentially large  

Reduction in income tax leading 

to higher consumer spending 

(ETS, MBI , and energy tax 

revenue recycling) 

Higher employment demand for consumer-

related sectors (e.g. retail and distribution, 

hotels and catering and services sectors) and 

secondary impacts on other sectors. 

Large 

Higher demand for printing and 

marketing (labelling regulations) 

Higher employment demand in printing and 

marketing industries. 

Small (not 

included in 

modelling) 

   

Source(s):   Cambridge Econometrics. 
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The whole-economy employment results shown in Figure 3.10 largely conform to 

these expectations. The trend in employment impacts follows the same pattern as that 

for GDP, albeit with smaller magnitude (< + 0.3%).  

Employment in the Reference, Regulation (S3), and MBI (S4) scenarios is boosted by 

investment in new electricity technologies, as well as by secondary impacts arising 

from revenue recycling. By far the largest impacts in these scenarios come from the 

20% renewables target. This requires large amounts of investment that would create 

jobs to build the new technologies (sectoral results are discussed below). Even so, the 

maximum boost to the net number of jobs created is just 0.1% or 168,000-265,000 

jobs. 

Figure 3.10: EU27 Employment Demand 

 

In the MBI scenario (S4), quite a substantial amount of revenues (around ú45bn 

measured at 2008 prices, in 2020) could be collected. In our scenario these have been 

used to reduce income taxes, boosting household spending and sectors such as 

retailing, consumer services and food. The employment impacts in S4 are therefore 

slightly higher than the Reference case and Regulation case, reflecting more jobs in 

these sectors. However, these revenues could instead be used directly to influence 

labour market outcomes; this is discussed further in Section 3.9. 

The 30% target (S5), which has much bigger environmental effects, has some 

additional employment impacts, although at aggregate level these are very small. The 

main difference from the Reference case in S5 is the higher carbon price required to 

meet the 30% GHG reduction target. In this scenario, the impacts on employment are 

slightly positive as the larger revenues available for recycling which accrue from 

higher carbon prices result in higher consumer demand for products, stimulating jobs 

in the supplying sectors (the same sectors that benefit in the MBI case). The high 
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carbon price also stimulates a substitution effect from energy to labour. The carbon 

price also plays a key role in the dynamics of employment after 2020.  This is because 

investment ends once the 2020 targets are met, so the key driver of employment post 

2020 is the degree of revenue recycling that occurs in each scenario, which in turn is 

determined by the carbon price. The higher carbon price in S5 compared to the 

reference case means that employment remains relatively stable in S5, whereas there 

is a substantial fall in the Reference case due to a lower carbon price.    

There is further insight in comparing the 30% target (S5) with the Reference case in 

the years 2011-12, where employment in S5 is initially slightly lower. This is because 

the higher carbon price in S5 leads to a reduction in electricity demand, meaning that 

lower investment in renewable capacity is required in S5 than the Reference case.  

Consequently, lower investment results in a slightly lower initial level of employment 

in S5 until the effects of recycled revenues (which are larger in S5 due to a higher 

carbon price) become apparent from 2013 onwards.   

The energy-efficiency scenario (S6) has larger labour market impacts (around 0.3%). 

In this scenario, the energy-efficiency objective is achieved through a mixture of 

MBIs and regulation. This means that there are some revenues to be recycled (which 

stimulate consumer spending) but at the same time firms have to bear the cost 

increases or pass them on to customers in higher prices, which has an offsetting effect 

on demand. Overall, however, there is a positive employment impact in this scenario 

due to the investment required to make the energy savings. After the investment is 

completed in 2020, the positive employment impacts fall back. This is due to the same 

reason as in the Reference case.   

Due to the complex interactions involved it is quite difficult to separate the causes of 

the net changes in employment. The main driver is changes in economic output as a 

result of the carbon prices, regulation, investment and revenue recycling. However, 

there are also impacts from changes in real wage rates (higher energy costs lead to 

inflation, but nominal wage rates may not increase by as much) and the relative costs 

of energy and labour, leading to substitution effects. 

The effects of technology on employment levels are even more difficult to determine. 

Rapid roll-out of new investment will embody technological progress, and this is 

reflected in higher productivity. The effects of this on employment are ambiguous, as 

higher productivity may lead to higher activity and an associated creation of jobs, or 

the boost to labour productivity may be larger than any boost to output so that there is 

a net loss of jobs. 
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Table 3.8: Employment Impacts in 2020, % Difference from Baseline 

EMPLOYMENT IMPACTS I N 2020, % DIFFERENCE FROM BASELINE  

      

 

ref S3 S4 S5 S6 

Portugal 0.6 0.6 0.6 0.8 1.9 

Slovenia 0.4 0.3 0.5 0.7 2.1 

Estonia 0.3 0.3 0.3 0.4 0.9 

Poland 0.3 0.2 0.3 0.4 0.6 

Sweden 0.2 0.2 0.1 0.2 0.5 

Latvia 0.2 0.2 0.2 0.1 0.7 

Belgium 0.1 0.1 0.1 0.2 0.3 

Germany 0.1 0.1 0.1 0.1 0.1 

Spain 0.1 0.1 0.2 0.2 0.4 

Ireland 0.1 0.1 0.2 0.1 0.4 

Luxembourg 0.1 0.0 0.0 0.0 0.2 

Austria 0.1 0.1 0.1 0.2 0.3 

Finland 0.1 0.1 0.1 0.1 0.5 

Czech Republic 0.1 0.1 0.2 0.2 0.7 

Cyprus 0.1 0.1 0.2 0.2 0.6 

Lithuania 0.1 0.1 0.1 0.1 0.8 

Hungary 0.1 0.1 0.1 0.1 0.4 

Slovakia 0.1 0.1 0.1 0.2 0.7 

Bulgaria 0.1 0.1 0.1 0.2 0.6 

Romania 0.1 0.1 0.1 0.1 0.2 

Denmark 0.0 0.0 0.1 0.1 0.2 

Greece 0.0 0.0 0.0 0.0 -0.2 

France 0.0 0.0 0.1 0.1 0.3 

Italy 0.0 0.0 0.0 -0.1 0.0 

Netherlands 0.0 0.0 0.1 0.0 0.2 

United Kingdom 0.0 0.0 0.0 0.0 0.0 

Malta 0.0 0.0 0.1 0.1 0.6 

EU27 0.1 0.1 0.1 0.1 0.3 

      

Note(s):   Countries are ordered by scale of impact in the Reference case. 

Source(s):  E3ME, Cambridge Econometrics. 

 

Table 3.8 shows the whole-economy employment results by country. The ranking is 

similar to the previous table for GDP, and there is a general consistency in the country 

level results. 

Portugal sees the largest increase in employment, mainly in the sectors that produce 

investment goods (including construction), to develop new renewable capacity. The 

other countries near the top of the table (e.g. Slovenia) are also ones that see fairly 

large increases in GDP. However, the employment results are not completely 

explained by GDP and investment increases; other factors include: 

¶ sectoral composition 

¶ responses of wage demands to higher prices 

Employment 

results by country 
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¶ substitution rates between energy and labour 

¶ other local labour market conditions 

No countries consistently see reductions in employment although there are a few cases 

where employment falls slightly. Again, these are mainly due to impacts on output in 

particular sectors, in most cases related to the negative aspect of falling real household 

incomes or loss of trade competitiveness. 

The sectoral results
28

 (see Figure 3.11) generally follow the expectations set out in 

Table 3.7).  

The greatest positive impacts on employment come from the 20% renewables target 

and investment in energy-efficient equipment. This requires substantial investment 

which creates jobs in construction and mechanical engineering, and their supply 

chains. The scale of the jobs that would last beyond 2020 (when the boost to 

investment is assumed to come to an end) is questionable; there will be jobs in 

maintenance and replacement, but far fewer than those stimulated during the period of 

heavy investment.  

Within these sectors there may be very specific sub-sectors that suffer adverse effects. 

These could include energy-intensive production methods that have specific skills 

requirements. Some examples are considered in Chapter 5. 

There are some increases in employment levels in consumer-related sectors (e.g. 

hotels and catering) which benefit from higher household disposable income when 

revenue is recycled. These impacts are most apparent in scenarios where there are 

larger amounts of revenues to be recycled; the 30% target (S5), the energy-efficiency 

scenario (S6) and to some extent the MBI scenario (S4). The types of jobs that are 

created reflect the demand stimulated by the recycling of revenues into household 

spending; there is no strong environmental component. 

Employment in the energy-intensive industries increases slightly in the scenarios, 

which reflects the net impact of offsetting effects. Most of these sectors are affected 

by either higher carbon prices, energy prices or both. These higher energy costs are 

likely to be passed on to their final price and could lower demand for their products 

and in turn lower employment demand. In some specific cases where there is strong 

international competition these losses could perhaps be considerable. 

However, in the period of heavy renewables investment (and energy-saving 

investment in S6), these industries can also be among the main suppliers of products 

for which demand has been stimulated. Consequently, employment demands can 

increase.  

In all the scenarios there is also some substitution between energy and labour, which 

has the effect that employment can increase even if the sectorôs output does not. 

The agriculture results can be interpreted as movement within the sector from 

traditional to bio-crops. This is why the impacts on agriculture are not as high in the 

Reference case as one would expect as a result of increases in bio-crops demand. The 

issue of movements within, rather than between, sectors is discussed further in 

Chapter 5. 

                                                      
28 Sectoral employment results in absolute levels are shown in Appendix C. 
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Employment in energy extraction sectors (E3ME sectors 2 & 3) is unaffected, because 

our assumption is that mines and gas fields always operate at full capacity and any 

reduction in demand is simply reflected in reduced imports. However, if measures 

were adopted at a global level, then there could be some reduction in demand and 

employment levels in these sectors. 

Employment in energy transformation and supply sectors, such as manufactured fuels 

and gas distribution, falls in the scenarios in line with reduced demand for energy, 

especially in the scenarios with stricter environmental targets (S5 and S6). These 

sectors are among the ones described in more detail in Section 5.2. 

Public sector employment is treated as exogenous in the model as we assume the 

employment decisions in these sectors are determined by policy decisions which are 

not changed in the scenarios. While there may be some small impact on the types of 

jobs in the public sector (e.g. relating to green procurement) it seems unlikely that 

there would be an overall change in the level of employment. 

It should be noted that over the long term there is some tendency in labour markets to 

adjust to changes in demand; if demand for labour within one particular sector rises or 

falls, over time average wages respond, affecting employment in other sectors. For 

example, if there is a large increase in employment in the renewable sectors, some of 

these jobs will come at the expense of other sectors. Thus the difference between gross 

and net changes in employment goes beyond simple shifts between sectors (such as 

fossil fuels to renewables) and net changes cannot be fully estimated unless the whole 

economy is taken into account.  

Sectors with an 

exogenous 

treatment in the 

modelling 

Long-term 

outcomes 
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Figure 3.11:  EU27 Sectoral Employment in 2020, % Difference from Baseline 

  

  ref s3 s4 s5 s6 
     1 Agriculture etc.      0.203 0.208 0.255 0.439 0.563 
 

  
 

> 0.5 

 2 Coal                  0 0 0 0 0 
 

  
 

0.5 > x > 0 

 3 Oil & Gas etc.        0 0 0 0 0 
 

  
 

0 > x > -0.5 

 4 Other Mining          -0.031 -0.095 -0.017 -0.189 -0.702 
 

  
 

< -0.5 

 5 Food, Drink & Tob.   0.145 0.139 0.178 0.276 0.576 
     6 Text., Cloth. & Leath 0.503 0.452 0.342 0.634 0.507 
     7 Wood & Paper          0.272 0.241 0.312 0.402 0.963 
     8 Printing & Publishing 0.267 0.227 0.297 0.311 0.685 
     9 Manuf. Fuels          -0.621 -0.608 -0.809 -2.045 -3.696 
    10 Pharmaceuticals       0.145 0.117 0.322 0.352 0.071 
    11 Chemicals nes         0.254 0.258 0.409 0.503 1.066 
    12 Rubber & Plastics     0.521 0.471 0.54 0.576 1.436 
    13 Non-Met. Min. Prods.  0.23 0.177 0.217 0.563 0.201 
    14 Basic Metals          0.299 0.305 0.264 0.295 1.097 
    15 Metal Goods           0.378 0.363 0.433 0.505 0.637 
    16 Mech. Engineering     0.409 0.401 0.505 0.523 0.087 
    17 Electronics           0.094 0.067 0.069 0.052 0.296 
    18 Elec. Eng. & Instrum. 0.213 0.156 0.319 0.242 0.267 
    19 Motor Vehicles        0.205 0.18 0.22 0.39 0.495 
    20 Oth. Transp. Equip.  0.081 0.074 0.061 0.111 0.26 
    21 Manuf. nes            0.182 0.145 0.225 0.337 0.411 
    22 Electricity           -0.305 -0.218 -0.845 -1.433 -1.831 
    23 Gas Supply            -7.267 -7.257 -1.801 -9.716 -13.898 
    24 Water Supply          0 0 0 0 0 
    25 Construction          0.19 0.169 0.284 0.188 2.739 
    26 Distribution          0.059 0.017 0.09 0.036 -0.103 
    27 Retailing             0.022 0.025 0.076 0.129 0.02 
    28 Hotels & Catering     0.1 0.092 0.09 0.182 0.039 
    29 Land Transport etc.   0.018 0.06 0.153 0.195 0.413 
    30 Water Transport       -0.051 0.025 0.161 0.224 0.698 
    31 Air Transport         0.197 0.187 0.335 0.667 1.048 
    32 Communications        0.559 0.523 0.539 0.939 1.204 
    33 Banking & Finance     0.031 0.014 0.055 0.041 -0.038 
    34 Insurance             0.042 0.026 0.079 0.092 0.049 
    35 Computing Services    0.211 0.172 0.266 0.094 0.5 
    36 Prof. Services        0.267 0.2 0.176 0.202 0.072 
    37 Other Bus. Services   0.162 0.118 0.245 0.224 0.22 
    38 Public Admin. & Def.  0 0 0 0 0 
    39 Education             0 0 0 0 0 
    40 Health & Social Work  0 0 0 0 0 
    41 Misc. Services        -0.217 -0.194 -0.264 -0.424 -0.569 
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3.7 Results by occupation and qualification 

The projections of employment by sector drive the occupational and qualifications 

projections. Projections of occupational and qualification structure are mapped into 

E3MEôs sectoral employment forecasts in order to obtain detailed sectoral 

employment projections by occupations and qualifications. For occupations this is a 

recursive process with no feedback from the skills (occupations) employed to sectoral 

employment prospects. 

In the case of qualifications there is a further step, which reconciles the implications 

for employment patterns with expected developments on the supply side. The supply 

of people with formal qualifications is modelled independently of demand, and is 

essentially unchanged between scenarios apart from a scale effect linked to the overall 

labour supply projections from E3ME
29

.  

Demand for and supply of qualifications is then brought into balance by a 

óconstrainingô algorithm, which reallocates people with qualifications into 

employment and specific occupations in a hierarchical fashion. This reflects the link 

between the probability of obtaining and retaining employment, and the highest 

qualification held
30

. 

Figure 3.12 to Figure 3.14 illustrate how employment projections, by occupation, vary 

across the scenarios
31

, at a pan-European level (EU27). Figure 3.12 and Figure 3.13 

show the occupational structure of employment, across all industries, for 2010 and 

2020 respectively. At this broad level of aggregation, the occupational composition of 

employment does not show much difference between scenarios. In general, the 

disparities are very small for both the base (2010) and target year (2020). Looking at 

the projected change of occupational employment over 2010-20 some minor 

differences can be distinguished, but their magnitude is very small. In general those 

differences that do arise reflect differences in the macroeconomic levels of 

employment across scenarios, and the different sectoral structures, but because the 

sectoral changes are not large, their impact on the breakdown by occupations is 

similarly modest.  

The more positive scenarios show the largest positive and the smallest negative 

changes. This pattern is common across all occupations, with the exception of 

employment of plant and machine operators and assemblers, which is projected to 

decline only in the Baseline sensitivity and Reference sensitivity scenarios and to 

increase in all others. Even at the more detailed level of analysis of occupational 

structure, the two-digit level, employment patterns do not vary much across the 

different scenarios.  

                                                      
29 The focus is on the highest qualification held. 

30 The constraining process does not affect the occupational results. The structure of employment by occupation is the 

same after the constraining process. 

31 Results for the sensitivity scenarios are also included in these charts. They are described in Section 3.10. 

Overview 

Model results 
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Figure 3.12: Occupational Shares in the Various Scenarios, 2010, EU27 

 

 

Figure 3.13: Occupational Shares in the Various Scenarios, 2020, EU27 
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Figure 3.14: Occupational Shares in the Various Scenarios, 2020, EU27 
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Figure 3.15 and Figure 3.16 illustrate how the qualifications structure of employment 

and the levels of employment vary across the scenarios. As is the case for 

occupational employment, the impact is negligible apart from scale effects. These 

figures refer to projections before the constraining process is conducted. Once this is 

taken into account the qualifications results are further modified to reflect the patterns 

of available supply, which is essentially common to all the scenarios. The magnitude 

of the changes after this is even smaller. 

Figure 3.15 and Figure 3.16 show the qualifications structure of employment, across 

all occupations, for 2010 and 2020 respectively. Overall, the qualifications 

composition of employment is barely affected by the different scenarios. The 

employment change over the period 2010-20 confirms that the net impact of the 

scenarios on employment by qualifications is tiny.  

The main discernible impact is again the result of scale effects. The impact of the 

environmental policies on employment by qualification can be explored further by 

looking into the qualifications structure across occupational categories, but these show 

little or no change. The qualifications structure of employment remains largely 

unaltered across scenarios.  

The key message from this analysis of modelling results is that, at this level of 

aggregation, any shifts in occupational and qualifications structure in the different 

scenarios are very modest in their net effect. Of course it is possible that at a more 

micro level there will be more significant effects, both in terms of positive demand for 

certain types of skill associated with green technologies and more general impacts on 

jobs in sectors that are hardest hit by the impact of environmental mitigation policies 

(see Chapter 5 for examples). However such effects barely register at the NACE 2-

digit level where other factors predominate. This is broadly consistent with the 

findings from Chapter 2. 

It is clear that Member States have responded in different ways to the Green agenda 

and this is reflected by the skills needs emerging in those countries within specific 

sectors (see CEDEFOP (2010a) for an examination of these issues). This is also 

reflected in the baseline case used, which includes the effects of existing 

environmental policy, such as the EU ETS, and structural changes to the workforce 

that are related to the environment but not the direct result of policy. 

  

Overall 

conclusions 
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Figure 3.15: Qualificationsô Shares in the Various Scenarios, EU27, 2010 

 

Figure 3.16: Qualificationsô Shares in the Various Scenarios, EU27, 2020 

 
 

 

 

 

 






























































































































































































































































































































































































