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PROGRESS

This report is commissioned under the European Community Programme for
Employment and Social SolidaritfPROGRESS (2062013).

This programme ismanaged by the Directorat@eneral 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 affai@ea, as set out in the Social Agenda, and thereby
contribute to the achievement of the Lisbon Strategy goals in these fields.

The severyear Programme targets all stakeholders who can help shape the
development of appropriate and effective employment sodal legislation and
policies, across the ER7, EFTAEEA and EU candidate and prandidate countries.

PROGRESS mission is to strengthen the EU contribution in support of Member States'
commitment. PROGRESS will be instrumental in:

1 providing analysistad policy advice on PROGRESS policy areas;

1 monitoring and reporting on the implementation of EU legislation and policies
in PROGRESS policy areas;

9 promoting policy transfer, learning and support among Member States on EU
objectives and priorities; and

1 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 Sustaynésliesi
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 achidhee 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% cuin energy consumption (the 2D-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 studg theen developed using a version of
Cambridge E ¢ 0 n ¢ mretgyenvicosnientecBn®WE model for
Europe that is extended to take into accountuguation and skills dimensionghe
modelling work has been supplemented by specific analysis in particates
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 targets), over thehger term,

most studies indicate a modest positive outcome for GDP growth and employment
increasing by around-1.5% (in net terms) by 2020

When looking at specific policies and areas, these impacts are much more
differentiated Some energyntensive orhigh-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 (egnewables, environmental
technology) are predicted to witnems increase ifobs by 2020as a result of the
policies

A unified and coordinated policy approach adopted within the EU (Emission
Trading Scheme), globally (G8, Kyoto Protocol) or across imgusectors
(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 impdgisden
sharing is important to prevent negative employment impacts occurring in specific
countries or sectors (i.e. through sectoral agreements, Clean Development
Mechanisms (CDMs), investmenmn 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 impactRevenue recycling ajreen tax revenues was found
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to achieve the best employment and GDP outcomes when used to subsidise low
carbon technologies (not employmentpeveloping new technologies with
environmental performanagedentialsot only contributes to energy and reseurc
efficiency, but can also directly generate EU jobs where these technologies give
EU companies a leading edge in manufacture/distributemd drive further
innovation

The effect of environmental legislation and the drive towards achnon

economy mg 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 ertain sector, training can effectively be provided by sectoral or
regional agencies but often cressctoral training is needed for green occupations,
which are often 6éhybri do, i ncorporating

The country casetwdies show that, to date, there has been limited integration
between environmental policies and labour market policiée key issue for
policy makers contemplating attempts to integrate environmental policy with
employment policy is the uncertainty afted to employment and skill demand
emanating from the pursuit of policies to reduce carbon emisdibesdangers of

too tightly aligning environmental and employment policy relates to making the
wrong decisions, such as the State investing in trainiogrammes 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-eddya and
energyefficient economy, a Baseline (a case in which there is some shift towards
lower carbon intensity but in which the 20% Q®duction target is not met) and a

set of policy scenarios was defined, based on the 2020 EU targets for renewables
andreductions in greenhouse gas emissions. These scenarios were assessed using
the macroeconometric E3ME model |, whi ch
and emissions with the wider economy.

The model results showed thait the aggregate level, the policiead only a
marginal impact on GDP and very little impact on total employment levels. The
investment required to meet the renewables target and the @ffcggncy
objective is likely to result in an increase in employment, while the effects of
higher enegy prices is likely to depress economic activity and employment. The
use of revenues fromarketbased instrumentdBIs) to offset other taxes, or to
finance investment in energpaving equipment, could have positive economic,
social and/or labour markbenefits.

At the NACE 2digit sectoral level, the restructuring of the economy that is
expected to occur over the decade to 2020 in the Baseline is quite subSthigtial
restructuring reflects the impact of carbon mitigation policies, but also indloees
impact of other trends in economic development (notably increased globalisation
and continued technological progress).

The restructuring impacts of thedditional policies tested in the modelling to
achieve more stringent targets are, by comparisoite gnodest at the -8igit
sectoral levelThe 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 eratgysive sectors are
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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 edmpared

to the recession.

1 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 alrakitgtplace and are
included in the Baseline or it could be that the effects are too small to see at this
level of aggregation.

1 In case there are detailed effects that are being missed at the level of aggregation
used by the modelling, a mismatch scenaves 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 competitivenest)eoyemaining part
of the workforce.

Chapter 4: The 9§ The general direction of occupational change in the labour market is towards an
type and quality of increase in the number of relatively high and low skilled jobs (as revealed under
green jobs the Basahe Scenaria) The more investments are made in new technologies
many of which are likely to be energy saving or related to new forms of energy
generationi the more demand there will be for people in higher skilled jobs
(especially professional and aside professional onedh 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 cared to the Baseline
Scenario.

T 1t i s 6Gr een I ncr eas ed thadD arendikeld o show b s ,
signficant growth over the mediurerm Many of these jobs are associated with
relatively high quality employment, especially in relation to manabet
professional / associate professional occupatiBug there is also evidence to
suggest that some of the green jobs are in occupations which are associated with
lower quality jobs.

T I n t he case of 6Green EnhancendskiSki | | s
enhances rather than changes the existing skill set. The job content is not being
substantially altered. Hence, at least over the steorh, the greening of the
economy is unlikely to have a dramatic impact on the various dimensions of job
quality.

1 However, given the scale of structural and occupational change expected to occur
over the longterm 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

1 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
general, the higher the level of skill (or qualification) associated with an
occupation, the higher the job qualiBut it is also true that there are some lower
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skilled occupations which are associated with relatively high levels of job quality
which will be adversely affected (such as office clerk$)e projections of future
employment growth suggest that those policies which are likely to result in
increased technicahange will drive up the demand for green skills of one kind or
another over and above theealdy substantial increase tiatikely to occur under

the Baselinescenario.

I Whilst the greening of the economy is associated with the expansion in
employmentof some high quality, high skilled jobs, some groups appear to have
less access to green jobs than othBEngre is prima facie evidence that women and
young people are less likely to be employed in green jbis may change over
the mediunterm as thericrease in demand for people to work in green jobs results
in a widening of access, especially if supply struggles to keep pace with demand

Chapter 5: § A series of small case studies was carried out to consider the impacts of
Analysis of specific  environmental policies on a key set of industries defined at the NAGigitlevel.
issues  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 hat in most cases the green transition required a subtle shift in
existing jobs rather than a largeale 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 thishift.

T The creation of 0 b-side tonstraingsditkitspdoduetionehase s u
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
betwe@ geographical regions, could alleviate any potential bottlenecks.

1 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.h€& findings from the analysis suggest that the
problems caused by such a structural shock can prove to be quite intractable for
policy to address.

1 The modelling results provide insight to other social issues. Although
unemployment tends to fall slightlyg @ result of the policies, the costs of reducing
emissions can fall disproportionatetyn low-income households andulnerable
sociaeconomicgroups (primarily as they spend a larger share of income on
heating fuels). However, if the environmental targees met through the use of
MBIs, a share of the revenues can be used to offset this @ffanitigate the
impact.
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Chapter 6:
Designing policy to
limit adverse
effects o
labour markets

Environmental 1 All of the analysis presentdd this study shows that the labour market impacts of

policy climate change mitigation policies mostly depend on the scale of the impact on
economic activity and the associated restructuring of indu@sy sector and
within sectors). Consequently, the goaliaifiting negativelabour marketimpacts
has many of the same implications for the design of environmental policy as the
goal of limiting negative impacts @tonomic activity

1 The most important issue is probably thauntertainty in the policy regimeard
particularly the price oETS allowances in the long teridany of the actions that
firms and individuals need to take to facilitate the shift towdarbon economy
require investment of capital, R&D resources, training resources and time
Uncertaintyabout the policy environment can act as a particulaweie 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
6greend g oiced sufficienlydrapille sovthat 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.

1 An inadequately functioning energy marketuld allow energ suppliers to adopt
technology solutions that are not leasst and require consumers to pay the cost,
or allow energy sugliers to make excess profit€onsequently, the costs of
adjustment to energy users, including the labour market impact, will be
correspondingly higher.

1 Some of the actioneequired to move towards a lesarbon 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 addressaet not
limited tothe low cost of carborAn example is the renovation of the enetgping
characteristics of existing buildings, where the market failure is associated with the
difference in interests between owners and tenants.

1 The transition to a reduceize and lower carbon intensity of industries producing
carbonintensive products carries the risk of an excessive loss of actanty
hence employment in energytensive industries across Eurppecarbon leakage
is severe.Clearly international negiations 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 iskehfi to be largeHowever, the
decision by companies to relocate productionyafmam the EU may be related to
other factors such as access to markets or raw materials or secure access to energy
sources with longerm price guarantees.

Labour market § Since the labour market impacts @sated with the shift to a lowarbon ecoamy
policy represent a particular form of restructuring among industries, within industries,
across geographiesd among skill typeshe general importance of labour market
flexibility to respond to restructuring of any kind is reinforced
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The key priorities fomanaging 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 aatibnal 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 paliithough te

notion that an integrated view should be taken across these policy areas has a
natural appeal, it may be unreatsto expect this in practic&Ve have not found
successful examples in MembStates of such integrationhis seems to reflect

the considrable uncertainties about the nature of the changes in demand for
specific skills that will arise in the transition, so thatis not feasible for
governments to predict and provide for those chanigssead, a realistic approach

is to devise energy arlimate change policy as requirednd therto 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 reitaightforward to transplant a syst from

one country to anotheMVe distinguish four different models of social systems
(including labour market arrangements) that appear to be sustainable (in the sense
that they can be maintained owbe long term)Over the short to mediuri@rm
Member States are unlikely to change the orientation of their employment systems,
so EU policy has to work to play a useful role within thesgous systemaNhile

it is not easy to transfer policy across Member States, fhenenetheless 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 ares, organised in the structure of the Eurostat $hevée
Development IndicatordMostly these are o second order of importancéhe

most important, from the perspective of achieving better economic and labour
market outcomes, is the importancerafovation, which applies in the field of the
technologies required to produce energy efficiently from-éanbon sources, but
also in the fi of the production of energgfficiency solutions for industry,
transport and buildingdnnovation policy therefordas a key role tplay in the
period up to 2020This 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 demonstraiiojects for
technologies that are close to market.
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1 Introduction

1.1  Study objectives

This report presents the results of the project Studies on Sustainability ilSSoesn
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 emissafngreenhouse gases by
2020 compared to 1990 levels (increasing to 30% if other countries make similar
commitments)an increase in the share of renewable energy tq afQéthe objective

of a 20% cut in energy consumpti¢the 20-20-20 targets) The analsis considershe
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 Abaded analysis, and where the
model does noyield sufficient detail we have also undertaken supplementary reviews
of evidence and specific analyses of particular cases. Flglmovides an overview

of themodellingframework that was used and how environmental policy fits into it.

For the modebased analysis, we wba version of the E3MEenergyenvironmert
economy model for Europe that is extended to take into account occupation and skills
dimensions.The advantage of using computersed economic models is that, in
principle, theyautomatically provide and quantify the linkages between parts of the
economy, between economic sectors and between countries (to the extent that it is
possible to formdy model these relationshipsE3ME was used to establish a
Baseline set of projectisnandto then perform scenario analgs to assess the
impacts of the policies designed to meet the 2020 targets; to investigate alternative
uses of revenues from markedsed instruments; and to investigate the sensitivity of
the model results to key assptions.

Supplementary analysis has been undertaken for cases when the model does not go
into enough sectoral detail (typically it operates at NAGHg? level) and for aspects

that the model cannot adequately cover, such as quality of jobs, or impacts o
vulnerable groups.

Further information about the E3ME model can be foundnatv.e3me.com The
extension of the model to cover occupations and skills is described in CEDEFOP
(2010e).

The core team is thankful for inputis 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

Overview of Modelling Structure
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1.3  Structure of this report

The lessons from previous studies, summarising the substantial literature review
undertaken for this study, are presented in Chaptdihe results fom the model
based analysis are presented in Chapter Chapte# an assessment of the impact of
environmental policies on the quality of work and jobs is presented. The results of
supplementary, specific analgsare presented in ChapterChapter6 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 dekad modelling resw$ 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 substantiahtliter review undertaken
for the study. In addition, it includes théndings of five brief country case studies
(Denmark, Sweden, Germany, Spain and th€) that investigate the nature of
integration between environmental policies and labour market polices.

The aims of theThe literature review aimed to:

literature review 9 identify the key challengeposed by the move towards a greener-¢tanbon,

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

1 help fine tunethe assumptions to be used in developing the modelling scenarios,
which in turn will aid the development of future policies that promote transition
towards a lowcarbon economy, while minimising economic and social costs

The scope of theA comprehensive analysis of the literature was undertaken, the scope of which
review included all policy areas relevant to the Europe 2020 anrg02D agenda. This

holistic approach included emissions pricing, resource efficiency, clean energy and
natural environment domains and supporting measures specific to agriculture,
transport, ecalesign, 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 BHE+.

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 generalbwiRgla
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:

1 European Commissiostudies 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 fom third countries in EFTA/EEA, USA, etc

industry literature

=A =4 =8 -8 =4

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

Scale of impacts The findings of the literature review suggest that after an initial cost to thieoEU
and policy findings switchingto a greener economy (i.e. implementation of the EA2@Q0 targets), over
the longer termmost studies indicate a modest positive outedon GDP growth and
employmentincreasing by around-1.5% (in net terms) by 202@Vhen looking at
specific policies and areas, these impacts are much more differentiated, with some
sectors such as iron, steel, cement and petroleum experiencing a aleicreas
employment and sectors such as renewables, construction and transport witnessing

9
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positive jobs growth by 2020rable 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:

1 Energyefficiency measures, renewable energy polices and associated investment
appear to have the most significant positive impacts on employment and GDP
growthacross Member States and the EU as a whole. A policy mix to include a
broad range of coherent measures is therefore foreseen as optimal (igk. shoul
include markebased and command and control measures).

1 Revenue recycling of green tax revenues was fooiadhieve the best
employment and GDP outcomes when used to subsidiseddwon technologies
(not employment).

1 A unified and coordinated policy approach adopted within the EU (Emission
Trading Scheme), globally (G8, Kyoto Protocol) or across industrgrsect
(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.

91 Energyefficiency policies (i.e. retritting buildings, ecedesign requirements)
were found to have significant positive employment impacts in areas such as
construction and technologgndreseach and development. Measures to support
innovation (often driven by regulation) can have substantial positive employment
impacts. An added advantage of thesmasuress that they are often replicated
globally and generate less carbon leakage than mbaked measures.

9 Burden sharing is important to prevent negative employment impacts occurring in
specific countries or sectors (effprough sectoral agreements, Clean
Development Mechanisms (CDMa)) investment in different renewable
technologies). In thisegard, support and targets should reflect country and
industry differences.

9 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 environmahtechnology sectors more generally. Specialisation
of countries on specific technologies is also supported in this regard.

1 Energyintensive or high GHG emitting countries and sectors are predicted to
incur the worst negative impacts on employment.

1 Seqwencing of masures to ensure that the lees$t measures are adopted over
time should deliver the most casffective outcomes, beginning with those
measures with the lowest marginal cost in each country or sector. Employment
policies should be aligned thithis iterative process.

10
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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 Beitgff National and EU environmental polity 10mnew jobs are predicted worldwide by Ambitious collective action scenario would le
Collaborative Climate Action (Climate Group/ including emission reduction targets; fiscal 2020, no breakdown for EU to a minor but positive global and national ris
Office of Tony Blair, 2009) stimulus measures in global GDP by 2020; a comprehensive

global agreement would lead to an increase (¢
nearly 1% in global GDP

Green policies and jobs: A double dividend? Green policies across a range of energy sectt 14.3mnet new jobs could be generated for the N/A
(lILS, 2009) world economy as a whole (includingggnin
the OECD) over a fiwgear postpolicy-
implementation period.

Energy Sector Jobs to 2030: A Global Analys Energy policy 200,000 more net jobs by 2012m more by N/A
(Institute for Sustainable Futures, 2009) 2020, 2.7mmore by 2030

Environment and Employment: An Assessme Social and Environmental Policy Integration ~ Small net employment gain rela tobaseline  N/A
(OECD, 2004)

Economic Assessment of P&112 Global International climate change targets, 0.6% decrease in employment in developing Emission reductions will cost 1% of GDP in
Climate Policies (Russt al 2009) implementing a 27% cut in G@missions in countries, 0% in the EU developed countries by 2020
developing countries

Rethinking the Economic Recovery: A Global Environmental policy in various jurisdictions 935,000 direct jobs in the US (2008 CAP N/A
Green New Deal (UNEP, 2009) 20/20/20 targets in the EU, similar strategies report); 950,00 new net jobs by 2010 and 1.4
the US and other economies by 2020 in renewables (wind, solar, biofuels)

11
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Study

Towards a Green Economy: Pathways to
Sushinable Development and Poverty
Eradicationi A Synthesis for Policy Makers
(UNEP, 2011)

EU sudies

Modelbased Analysis of the 2008 EU Policy
Package on Climate Change and Renewable
(Capros, P., Mantzos, L., Papandreou V. and
Tasios, N., 2008)

The economic effects of the EU biofuel target
(Kretschmer, B., Narita, D. and Peterson, S.,
2009)

Work Package 5.2.Economic Evaluation
(LSE, TAES, WIFO, 2005)

SUMMARY OF IMPACTS (SCALE)

Scope

Environmental policy in various jurisdictions
20/20/20 targets in the EU, similar strategies
the US and other economies

Climate change and renewal@nergy package
(20-20-20 targets)

Implementing 10% biofuel target in 2020

Sustainable development

Employment Impact
the EU under a 20% renewables expansion t
2020

Net di
investment scenario would initially be negativ

rect empl oymen
but would comfortably exceed that under
businessasusual scenaribetween 2030 and
2050; 2i 3.5mnew jobs projected in energy
efficient building sector in the EU and the US
by 2020; 10% increase in job mbers (over
businessasusual figures) in waste sector

N/A

N/A

Strong sustainability policies lead to 0.2%
increase in employment while weak
susainability policies lead te0.3% change
relative to BAU in 2020

Output or GDP Impact

6Greend investmeant s
4 9 Brf) or about 2% of annual global GDP,
invested in 6greend
decades) leads to highannual growth rates
within tenyears, along witka rise in renewable

resource stocks and, therefore, in global wea

Increase of 0.49.71% of GDP in 2020 for the
EU as a whole

Range from aelatively small negative impact
to a slightly positive impact depending on
scenario

GDP 2% higher in weak sustainability scenar
and 3.9% higher in the strong sustainability
scenario compared ®aselinein 2020

'4900bn =

US $1. 3t nl;. 3e x=¢ hda nOg. ewngaat.cemaseftd? s 2081 g

12
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Study
EmployRES- The impact of renewable energy
policy on economigrowth and employment in
the European Union (DG Energy and Transp:
2009)

Climate change and employménimpact on
employment in the European Uni@5 of
climate change and G@mission reduction
measures by 2030 (ETUC, ISTAS, SDA,
Syndex, Wuppertal Institute, 2007)

Climate disturbances, the new industrial
policies and ways out of the crisis (Syndex, S
Partner and WMP Consult, 2009)

Roadmap 2050: a practical guide to a
prosperous, lovearbon Europe; Volumeil
Tedhnical and Economic Analysis (European
Climate Foundation, 2009)

Study on the relationship between
environment/energy taxation and employrne
creaton (University of BathAEA

SUMMARY OF IMPACTS (SCALE)

Scope Employment Impact
Supporting policies for 20% RES share in 20: Net employment increase of 417,6082,000
(Astra) or 396,002128,000 (Nemesis) in 2020

Various enission reduction measures across Positive employment impact in electricity

sectors generation, transport and the construction
sector. Negative impacts in the petroleum
sector, iron and steel and cement

Various emission reduction measures across Gross estimates:

sectors 278,000307,000 additional jobs in electricity i

2030;

175,000 jobs threatened in the steel industry
2020;

6,000 lost jobs in refineries in 2020;

Up to 130,000 additional jobs in the automoti\
sector by 2030;

920,000 additional jobs in machinery and
electric equipment by 2020.

2009 G8 targets, reduction in GHG emissions Net employment 1.5% higher than in

energyefficiency legislation counterfactual by 2050, and only 0.06% lowe
in 2020. Significant difference a@® sectors
highlighted

EC proposal for Directive restructuring the Shifting of tax from labour to energy generate
framework for the taxation of energy products 31,270- 118,540 jobs (gross estimate)

Output or GDP Impact
0130bn value added i
1.1% GDP

N/A

N/A

GDP assumed trm trdnsveR
20102050 periodGDP growth assumed to be
1% to 1.5% yeaon-year owing to significant
efficiency gains

N/A

13
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Study
Technologies, 2000)

Ex-Post Evaluation of Gmesion Policy
programmes 20006 cofinanced by the ERDF
(Objective 1 & 2)i Synthesis (European
Commission (EC), 2010)

Low Carbon Jbs for Europe (WWF, 2009)

Sectoral studies

IA: Package of Implementation measures for
the EU's objectives on climate change and
renewable energy for 2020 (EC, 2008)

IA: Renewable Energy Road Map Renewable
energies in the 21st century: building a more
sustainable future (EC, 2007a)

FORRES 2020: Analysis of the renewable
energy sources' evolution up to 2020
(Fraunhoferet al 2005)

THE EU 20/20/2020 targets: An overwief
the EMF22 assessmentd@ingeret al 2009)

Employment Impacts of EU Biofuels Policy:
Combining Bottorrup Technology Information
and Sectoral Market Simulations in an Input
output FrameworkNeuwabhlet alfor ZEW,

SUMMARY OF IMPACTS (SCALE)

Scope

Cohesion Policy

Focus on renewables

20/20/20 target

Energy Green Paper (2006), 20/20/20 targets

Whit e ofaturét Ener

Renewabl e

Paper
sources of
Directive on RES electricity and Directive on

biofuels

20/20/20 targets

EU biofuels policy

Employment Impact

1.4m net new jobs due to Cohesion Policy

1.4mjobs (gross) in EU by 2030 in
Photovoltaics

Slightly positive (0.05%) to slightly negative (
0.09%) on employment

Net positive impact of approximaie0.3% by
2020 compared to 2004

N/A

N/A

Net jobs around +/300,000 jobs against a
Baselinein EU25

Output or GDP Impact

0.2% p.a. on average across the EU over the
period 2000 to 2020

N/A

Cost of reaching targets 0.58% of EU GDP o
G91bn in 2020

Cost of reachi-200onia0 %
additional production costs between 2005 an

2020

Costs of BAU RES development 0.23% of
GDP in 2020. Additional costs of Policy to
BAU: 0.28% of GDP in 2020

Leastcost GDP decrease of 050%,

Broadly, quasneutrality (in tune with
conclusion on job impacts)

14
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Study
2008)

Kyoto Protocol and Beyond: Economic Impac
on EU Countries (Thorning (10%), 2002)

Meeting the Targets & Putting Renewables tc
Work: Overview Report (EC ALTENER
Programme: MITRE 2004)

Climate change impacts in Europe: Final repc
of the PESETA research project (EU JRC, IE
IPTS 2009)

Compliance costs for meeting the 20%
renewable energy target in 2020 (Poyry, 200t

Member State studies

Supply Chain Constraints onetfbeployment of
Renewable Energy Technologies (Douglas
Westwood/ BERR, 2008)

Investments for a ClimatEriendly Germany
(BMU, 2008)

SUMMARY OF IMPACTS (SCALE)

Scope

Kyoto Protocol

EU renewable energy targdtarbon tax, ETS,
duties on biofuels)

EU climate policy- 20/20/20 targets

20% RES target

K's EU-led renewables target (2020)

Germarnclimate policy- emissiongrading
|l egi sl ation, gt hemmé ®e
(includes secterand technologyspecific

Employment Impact

Varies by country. For instance, Germany:
200812 - employment falls by 1m annually;
UK: 200812 - employment falls by 410,000
annually

Overall net employment growth of 1.4m in the
EU15 by 2020710,000 abovBaseling to
2.5m (1,020,000 abovBaseling

N/A

N/A

If the Renewables Advisory Board's (RAB's)
capacity target for 2020 is met, job requireme
expected to rise from 16,085,000 range
(2008)to 122,000133,000 range (2020); if
DWL's market forecasts for 2020 capacity are
met, the 2020 range would be 85,680000

500,000 gross new jobs by 2020; and 900,00
by 2030

Output or GDP Impact

Varies by country. For example, Germany:
GDP would fall by over 2.9% belobaseline
forecast @er 200812

No estimates

0.2-0.5% increase for the EU depending on th
climate scenario modelled

Tot al cost of reachi
equivalent to 018.8b
N/A
Longr un: increase in (
year

15
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Study

A closer look at the development of wind, wa'
& tidal energy in the UK (Bain and Company,
2008)

Building a lowcarbon economythe UK's
contribution totackling climate change (The
Committee on Climate Change, 2008)

The road to 2020: An analysis of renewable
energy options in the South West of England
(Regen SW, 2008)

Gross emgyment from renewable energy in
Germany in 2009 a first estimate (BMU
Germany, 2009)

The Economic Impact on Italy of Implementin
the Kyoto Potocol and Additional Greenhouse
Gas Reductions Planned for the P2312
Period (Global Insight, 2003)

Modelling environmental, economic and
employment effects of resource savings in

SUMMARY OF IMPACTS (SCALE)

Scope
measures)

The 2002UK Renewables Obligation

The Climate Change ActUK, 2008)

UK renewables target (2020), the Remable
Energy Strategy

Renewableenergy legislation iGermany(e.g.
The Renewable Energy Sources Act / EEG ir
Germany)

Kyoto Protocol (context dtaly)

Sustainability Austria)

Employment Impact

36,000 gross new jobs (base case), 57,000 (1
case), 23,000 (worst case)

Varies by sector e.g. 160,000 new jobs (UK
wide) across all renewabinergy sectors by
2020 (BERR)

Based on 2008 DTZ study: net employment
effect of 4,000 in renewables in 2008 in SW
England

294,000 jobs in renewables sector in 2009
68% in electricity generan (incl. CHP), 22%
in installation and production of hegéneration
facilities, 10% in production of biofuels for
transport. Potential to generate at least 400,0
jobs in the sector by 2020

Annual employment losses of 51,000 by 201(
rising to 280,000 by 2025

Implementing a reduction in material costs of
20% between 2005 and 2020 will increase
employment by 2.4% abo®aselinescenario

Output or GDP Impact

Cumulative investment of £26bn (base case)
£39bn (best case), £19bn (worst case)

Different models have different predictions: e
GDP n 2020 is likely to be about 30% greate
than the current level, in spite of costs that neg
to be borne initially

Net GVA effect: £288m in 2008, productivity
(GVA per employee) in renewables rose from
£30,000 to £51,000 over 20@H08 period

N/A

Real GDP predicted to fall by up to 0.5% bela
basecasdevels over 20082 period, and to be
1.9% and 2.9% lower in 2020 and 2025 unde
scenario
tonne @vorsscenario)

where emiss

Measures projected t
added abov8aselinein 2020
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Study
Austria (Stockeetal, 2007)

Study of he effects on employment of public
aid to renewable energy sources (Alvaeeal
2009)

The Economic and Eminmental Impact of
Promoting Energy Efficiency in Housing (KfW
Bankengruppe Workshop, 29 April 2009)

Economic effects of a more amibitis carbon
target in Hungary (Ecofys,18 January 2011)

Prata Dias, G. and T. B. Ramos (2010),
Assessment of Green Employment Impact of
Renewable Energies in Portugal at Local Lev

Review of competitiveness, trade and
employment effects of environmental taxes (4
Markandya & ROrtiz, Charles University
Environment CentePrague 2008)

SUMMARY OF IMPACTS (SCALE)

Scope

RES policy and potential for green jot&péin

Policy targeting energy efficiency in

construction Germany

A -20% and-30% EU reduction target for
GHGs inHungaryacross ETS and ne&BTS
sectors

Investne n t o f in rene®abl® wind farm

technology inPortugal

Review of environmental policy impact in the
Czech Republic

Employment Impact Output or GDP Impact

in 2020

Jobs in renewables require 2.2 times more  N/A
capital than jobs in the private sectahe

implication being that subsidies for renewable
have the potential for leading to overall job lo:

in the economy

Jobs amounting to 35,000 mgears overall
(gross) b, Buildjngsn
Rehah | i t ati on Pii B0gpd0a m¢c
direct and 14,500 indirect mayears. 16.5 man
year s be
investment. A yearly average of ab@@3,000
jobs could be created or protected

N/A
coul d

woul d creat

The 20% target creatd®,000 full time
equivalent (fte) direct net jobs and the 30%

Savingsnodndier 6b 20 %
under a 30% target. Energy security is also
target a further 1,000 ftdob losses are
predicted in the energy supply sector, with
increases ithe manufaturing and construction

expected to marginally improve

sectors

Creation of 1,700 direct job and 5,500 indirec U 2 8 femyear value added
jobs (gross) by 2013

Suggests that positive employment impacts  Small competitiveness benefits highlighted
would be small if any in the Czech Republic

Environmental taxes mayenefit labour

intensivesectors, while energiyntensive

industries might suffer. Impacts are greatest
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Study

Impact on activity and employment of climate
change and greenhouse gas mitigation polici
in the enlarged Europe: Final Country Report
Hungary (Wuppertal Instituje

Impact on activity and employment of climate
change and greenhouse gas mitigation polici
in the enlarged Europe: Final Country Regort
Slovenia (Wuppertal Institute

Impact on activity and employment of climate
change and greenhouse gas mitigation policis
in the enlarged Europé€&inal Country Repori
The Czech Republic (Wuppertal Institute

SUMMARY OF IMPACTS (SCALE)

Scope

Kyoto Protocol, EU emissions trading inifiat

(Hungaryfocused)

Kyoto Protocol, national legislation (Ministry
of the Environment and Spatial Plannifig)
Sloveniafocused

Kyoto Protocol, EU Emissions Trading
Scheme, national targét<Czech Republic
focused

Employment Impact
where present taxes are distorted, when
recycling is via reductions in high labour taxe:
the economy has high unemployment and the
are no offsets bincreased wage demands

No quantitative forecasts (although net N/A
employment impact likely to be slightly

positive), exploration of trends in some sub
sectors

No quantitative projections, positive N/A
employment impacts expected in gehé@m
expected expansion in use of biomass and ot
renewable energy sources and from
strengthening energy efficiency in constructio

No quantitative estimates, but only a small ne N/A
negative impact posited for employment, if ar
(due to peential for relocation of energy

intensive production facilities to other countrie
following rise in energy prices)

Output or GDP Impact
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Qualitative Few studies addressed the sectoral impacts of climate or environmental policy
impacts on directly, and where employment changes are evaluated, matepth analysis is
employment and mostly limited to quantitative forecasting. Quantitative estimates of the employment
skills needs impacts of climate policy in specific sectors are presented in Fraunhofer I1SI and

partners (R09), MOSUS (2005) and a few countgntric studies, such as ETUC
(200871 UK focused). Major studies that discuss qualitative effects of climate change
and environmental policy include the ETUC (2007, 2009), UNEP (2@BREFOP
(2009) and GHK (2010) stims. 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 te a low
carbon economy:

9 job creation

1 employment substitutiofe.g. shift from fossil fuels to renewables)

1 job loss without replacement

1 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 jofe created. A report by GHK (2010) investigating
green skills requirements across siemberState economie§ suggests that sectors
undergoing green restructuring are generally able to adjust production models to take
advantage of growing markets for gre 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 scienasghnology, engineering and mathematics
[STEM]) was also identified across the EU. With regard to training systems for green
skills, the report concludes:

060To the extent that existing systems are
systemic wemess rather than specific to the environmental sector. There are
common problems across Member States relating to the labour market that undermine
economic performance and labenmarket efficiency as a whole, even if they also

apply to the environmentaéstor. These problems include weaknesses in integrating
labour demand assessments and skills responses and lack afptaketechnical
education and training in science and en

The effect of environmental legislation and the drive tawaa lowcarbon 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 shortagepegific to a

certain sector, training can effectively be provided by sectoral or regional agencies but
oftencross ect oral training is needed for gre
incorporating skills from various sectors and professionsaniptes of how
occupations are greening in various sectors through additional training are shown in
Table2.2.

2 Denmark, Estonia, France, Germany, Spain and the UK.
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Table 2.2: Cross-Sectoral View of Greening Occupations

CROSSSECTORAL VIEW OF GREENING OCCUPATIO NS

Member Occupation(s) Core training Upskilling New occupation
State
DK Industry VET qualifications/ Knowledge of energy source: Manager in
electrician/ tertiary engineering  ability to integrate energy renewable energy
energy qualifications systems, project magement

technologist

DK Industrial VET qualifications/ Assembly, installation of Wind turbine
operator/ upper secondary parts, use of tools operator
industry qualifications
electrician

EE Construction No professional Knowledge of energy Energy auditor
worker standard systems, data analysis, proje

management

FR Recycling General certificate of Sorting and reception Wasterecycling

sector worker vocational training techniques, knowledge of operator
(CQP) conditioning and storage
FR Produt¢ design 22 initial training Integrating environmental Eco designer

and services courses with varying  criteria in design process,
specialisation integrated assessment and li
cycle analysis

DE Electronic/ Initial vocational Electronics and hydraulic Wind power
mechatronic training systems, safety procedures, service technician
technician operation and services

DE Plumber/ Initial vocational Technical training, Solar energy
electric and training knowledge of administrative entrepreneur/
heating installer procedures, entrepreneurial installations

skills project designer

UK Engineer in Tertiary engineering  Installation and maintenance Smartenergy
energy section qualifications of low-carbon technologies, expert/ smart

customer service skills energy manager

UK Commodity Tertiary qualification  Practical skills on functioning Carbon trader/
trader/ Broker of carbon market, broker

understanding of trading tool:

Source(s): GHK ConsultingBu(apeaeap: sy €kDEEAGRTessalanigigr € &

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 cardatensive sectors. With electricitgnd
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.
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There are, for example, numerous examples of-Bhijgling companies diversifying

and retraining to service the growing renewables industry. Sectors that are projected to
suffer the largest jolosses, e.g. cement, petroleumimm and steel, are already
seeing changes in occupational skill profiles as production becomes greener. This is
not solely due to lovzarbon 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 presentedTiable 2.3 below. The conclusions of

this exercise relevant to employment policy are as follows:

T Training and O6upskillingé initiatives
needs outlined imable2.3, if the positive employment opportunities are to be
maximised.

1 Improved forecasting of skills needs (particularly over the longer term) through
industry dialogue could help facilitate employment opportunities.

1 The mportance of ectnovation to the generaticof future jobsshould be
recognised

1 More stringent energgfficiency standards in buildings and produstsid be
introducedo engender more jobs and induce further environmental related
innovation.

1 More training programmes in renewables secapesequired, specifically in
consultancy, servicing and maintenance, engineering, service provision, etc.

T New and O6greener 0 apebffemnore automatdd era vequire n d u
less labour. Equallyenergyintensive sectors are expected to be the most
negatively affected &m climate/environmental policyherefore significant
support in restructuring 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 ndustry Projected change in job numbers Associated impact on occupational profiles
drivers relating to green
jobs

Renewable energy EC Renewable Energy Directive Projected to create about 396,008,000 net jobs in the  Jobs generated in construction, manufacturing and installation ¢
(Manufacturing/ Services)  COM (2008) EU27 by 2020, i.e28-31% of 2005 employment figure for renewable$ in particular, in installation and maintenance of sola
EU employment: 1.4m in 20% renewablesentric target the sector (Fraunhofer ISI and partners, 2009) PV and solar thermal systems
2005 (0.65% of EU 27 (2020) UNEP (2008): Between 1.4m and 2.5m net-fisile jobs ETUC (2007): More stringent energyficiency norms should
workforce’) EU ETS (direct and indirect) in renewables development in EU 1 engender more jobs in energy consultancy, engineering and en
Total gross value added: . . by 202d (i.e.up b 2.§m net jobs, or about 1.5% of overa serw_ce prOVISI?h (mainly power Sl-.lppherS, oper.gimerw_ce
i58m in 2005 Fiscal stimul us Eyi15employmentin20%p providers and installers (e.g. of grids orgeneration units)

counterrecessionary investment) o o
GDP) Employment generation likely to be greatest in biomass,

Subsidies hydro power, wind and solar energy (ETUC, 2009)
Conventional power EU 20/20/20 targets At a broadetevel, up to 48,000 refining jobs could be los More jobs likely innatural gas sector, primarily owing to current
generation (Manufacturing/ EU ETS at a gross level by 2020 (a decline of ab&f from dominance of the industry in power generation, rapid investmen
Services) current levels) owing to development of organic fuels an return and relatively low carbon footprihhowever, future price

Infrastructural investment i i i ilabili i
EU employment: 1.62m in tightening of carbon constraints (ETUC, 2007) :(r;g?avallablllty of gas reserves could be a major challenge (ET
2010 (0.77% of EU 27 Closure of 10 (relatively small) refineries couldad to loss )
workforce?) of 6,000 gross jobs (half direct and half indirect) by 202( Maintenance likely to continue to remain an area of importance

(ETUC, 2009) (even assuming shift in favour of renewablieg)aining

3 Source: EmployRES (2009).
“Based on World Wide Fund for Nature®9@ ) : 6Low Carbon Jobs for Europe: Current Opportunities and Future Prospectso.

® Eurostat: Overall employment in EU 15 in 2010 approximately 170 millionhise#/epp.eurostat.ec.europa.eu/portal/page/portal/employment_unemployment_|fs/datajdatabase

® Eurostat: Employment in electricity, gas, steam and air conditioning supplyt(sg&epp.eurostat.ec.europa.eu/portal/page/portal/employment_unemployment_lIfs/datajdatabase
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Sector overview

Cement(Manufacturingi
Basic industry)

EU 25 employment: 53,300
in 2003 (0.03% of overall EU
25 workforce)

Iron and steel
(Manufacturingi Basic
industry)

EU 27 employment: circa.
550,000 in 2006 (0.26% of

IMPACT ON OCCUPATIONAL PROFILES OF ECONOMIC RESTRUCTURING

Key policies or ndustry
drivers relating to green
jobs

EU ETS (ETUC, 2007over
allocationof permits to sector in
2005 led to sales of unused quet
worth nearly 1¢9
turnover in the EU 25)

Energyefficiency policy

CDM i demand for new
technologies

R&D investment

European Ultrdow CO,
Steelmaking programme
(ULCOS)i flagship project of the
European Steel Technology
Platform (ESTEP)

Projected change in job numbers

Employment in coafired plants likely to decline by 2030,
unless €S procedures advance sufficignETUC, 2007).

Significant gross job losses owing to shift towards
renewables, but these are largely offset by jobs indirectl
created in renewables construction, manufacture and
installationi only an ambitious 4.4% annual emission
reduction target leads to net job losses of around 140,0(
(ETUC, 2007)

8,00020,000 gross job losses expected by 2@@dween
15% and 40% of total EU sectoral employment) as labot
productivity improves, given current industry trends;
import restrictions and curbs eelocation could mitigate
these figures (ETUC, 2007)

MOSUS (2005): Predicts EU 15 industrial employment i
2020 to be 1% | ower in a
scenario (reduced material and energy use af(®8) than
in abaselinescenario (no adddnal policy measures
implemented for sustainable resource managerent)

ETUC (2007): Reduction in production by 2030 likely to
put 80,000120,000 gross jobs at risk, R&D investment a
low-carbon production estimated to be able to offset 50,
of thes, thus 30,0000,000 net job losses expected (i.e.
circa.8-18% of a total of 370,000 employed in integrated

Associated impact on occupational profiles

programmes desirable (ETUC 2007, 2009)

Jobs in marketing, project management and customer service a
likely to hold ground

UNEP (2008): Shift towards energfficient plants, both newly
constructed and retrofitted, will probably generate some jobs in
short run, but might prove counterproductive over adomgriod as
6greenerd plants tend to be

Surviving jobs could require higher skill levels and retraining
6greend jobs), but would no

Making steel mills greener and more competiiivessential for job
retention, although these mills not necessarily labour intensive
(UNEP, 2008)

Businessasusual outlook refers to ongoing employment

retrenchment, but a pactive policy favouring jobs in green, high

" MOSUS evaluation scenario descriptions availablgtat/seri.at/wpcontent/uploads/2009/09/SERtudies.pdf
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Sector overview

overall EU 27 workforce in
2006)

Machinery and electrical
equipment (Manufacturing)

EU 27 employment: 3.7min
2006 (ETUC, 2009)

Construction (Services/
Manufacturing)

IMPACT ON OCCUPATIONAL PROFILES OF ECONOMIC RESTRUCTURING

Key policies or ndustry
drivers relating to green
jobs

EU ETS (ETUC, 2007: relative
proportionality betwen
production and emission levels a
regards ETS quotas for steel
industry)

EU ETS
Energyefficiency policies

SME-centric policies (given
importance of SMESs in this
industry)

Energy Performance of Buildings
Directive (EPBD)i Directive

Projected change in job numbers

sites)

Further, ETUC (2009) estimates that taking account of ji
in cold processing and tubes domains would raise overe
sectoral employmentdiire to almost 550,000; estimate o
net jobs lost by 2020 revised to 24,008,000 (i.eless
than 10% of overall employment in the sector)

MOSUS (2005): Industrial employment in EU 15 1% low
in 2020 under a 6strong s
comparedd baseline(as described above)

ETUC (2009): Energy efficiency and production (core of
industry) could see gross increase of about 670,000 job
additional 250,000 jobs possible via advanced supplier
investment thus, potential for gross job creation
amounting to 920,000 (neardb% of total employment in
sector as of 2006 3.7m)

ETUC (2007): Alternative
Manufacturers Association) scenario: 70,0D,000 gross
jobs created annually mss the EU 25 by 2017 (i.e.

Associated impact on occupational profiles

quality space could encourag
lowCO, St eel makingé (ULCOS) init

ETUC (2009): Potential for specialist qualifications to replace jo
currently held by general technicgrenergyefficiency culture
would be key for production and maintenance operators

Productivity gains will necessitate greater emphasis on computé
centric processes, worker security {g8is rigorous operating
standards) and training

Potential for a thid of jobs at risk likely to be replaced by positior|
vulnerable to poorer working conditions and increased health ris
owing to need for greater contractual flexibility and outsourcing
(ETUC, 2007)

Findings subject to assumptions regarding relocation potential,
of imports and labour productivity in the EU

Marketshare trends will hinge on industagademia proximity and
supply of highly skilled labour

As SMEs comprise 50% of market, their integration into support
programmes and regional competence networkswilve crucial
(ETUC, 2009)

Green job creation primarily imstallation and delivery of material
and equipment, but also in management, administragiaditing

8 Eurostat: Overall employment in 2006 in EU 27 was about 213 milliorh(ge&'epp.eurostat.ec.europa.eu/portal/page/portal/employment_unemployment_Ifs/datajdatabase
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Sector overview

EU 27 employment: about
16.1m in 2018(7.65% of
overall EU 27 employment)

Transportation (Services/
Manufacturing)

EU 27 enployment in
transportation and storage:

IMPACT ON OCCUPATIONAL PROFILES OF ECONOMIC RESTRUCTURING

Key policies or ndustry
drivers relating to green
jobs
2002/91/EC

Directive on the final use of
energieg2006/32/EC)

EU GreenBuilding Programme
(launched 2004}

EU ETS, especially for
construction and insulation
materials

EC transporrelated directives
and measures, e.g:

Road transport: Regulations
443/2009 and 715/2007, Directiv

around 10.8m in 2010 (5.12% 2009/33/EC

Projected change in job numbers

700,0002m gross jobs over 10 years,512% of 2010
sector employment), owing to extended reach of regulat

Implementation of an aggressive residersiattor focused

investment strategy ai min
create up to 2.59m FTE jobs (gross impact) per year in 1
European sector over the 2086 period, or an annual
gross rise of 16% on 2010tesate of 16.1m jobs

(hypat hesi s of 053,000/ year/

Implementation of aggressive investment programme
(6Factor 46
(per sg m) in Finland and Belgium (owing to high energy

scenari o) wou

intensity of homes), whereas cogtsuld be much lower in
Spain, Prtugal and other Member States

MOSUS (2005): 1.6% more employment in EU 15
construction 20

scenario compared to thaseling(as described above)

sector in

ETUC (2009): Replacement of conventional engines by
greener alternatives (e.g. electric engines) by 2030 coul
lead to net job gains in range of 6200125,000 (i.e2.7 to
5.4% of the 2.3m people directly employed in vehicle
production in 2007, although onfy5 to 1% of overall EU

Associated impact on occupational profiles

and R&D (UNEP, 2008)

Job generation potential positively linked to enesgyings
potential (ETUC, 2009)

UNEP (2008): More sustainable systems will have to be based
shorter distances. Balancing shift in modes afdpertation would
give greater weight to public transit systems, walking and biking
could lead to considerable net employment gains, redun&giens

and better air quality

9 Source: Eurostat.

OVoluntary initiative aimed at neresidential buildings: seettp://www.eugreenbuilding.org/
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Sector overview

of overall EU 27
employment)

IMPACT ON OCCUPATIONAL PROFILES OF ECONOMIC RESTRUCTURING

Key policies or ndustry
drivers relating to green
jobs
Air transport: Regulation

82/2010, xcisions 2009/339/EC  13.4ntti in 2007).

and 2009/450/EC

Maritime transport:

Projected change in job numbers

Associated impact on occupational profiles

employment in transport, storage and communicdtion  More jobs in vehicle maintenance and servicing than in

ETUC (2007): O6ExtendedchifPo

in favour of public and rail transport (vasvis BAU case): Degr e e

manufacturing e.g. in fiel refining, wholesaling and retailing;
freight services; rental and repair activitets.

to which jobs may be

Recommendation 2006/339/EC, by 2020, would lead to employment increases of over 2: vehicles anduel type, content of biofuels arsistainability

Directive 2005/33/EC

in public passenger road transport, of 20% in rail passer
transporfi employment in private transport domain,
predictably, risetess rapidly than in BAldase as focus
shifted to publidransport domain (more environmentally

ETUC (2009): Restructuring of valudain would necessitate
mobilisation of resources to finance professiamobility and skill
upgrading

friendly and labour intensive) ETUC (2007): emphasises importance of legislation on social

conditions in influencing distribution of transport across modes

Overall, over 200680, such policies could lead to 2%
average annual employment growth in passenger transy

(particularly road and raitansport)

and 1.25% in freightransport Skills shortages emerging in rail transpioeipprenticeships and

vocational training in decline although significance remains high

Railwaysi over last few decades, trend of decreased
development noticed in several countries, accompanied
corresponding employment declines. EU: railway
employment down to about 900,000 jobs; number of
workers in manufacturing rail and trdotomotives and
rolling stock down to 140,000. Policies focusing on
sustainability and strategic investmentesgsary to counter
these trends

industry

given this mode is greener and moreolabintensive than car

" Source: Eurostat.
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Based orTable2.3, the occupations whiclvould benefit from a lowcarbon transition
within key sectors across the EU in the coming decades might be highlighted by way
of a matrix, as shown below ifable2.4. Net job numbers are likely to rise in R&D,
manufacturing, operations & maintenance amhagement 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 Benefi from the Low-Carbon Transition, by

Sector
OCCUPATIONS WITH POTENTIAL TO BENEFIT FROM THE LOW -CARBON
TRANSITION, BY SECTOR
Manufacture & Operation &
R&D installation/ p. Management Administration  Sales
. i maintenance
engineering

Renewable v
energy \Y; \Y \Y; \Y Y
Conventional
generation
Cement Vv
CCs Vv Vv Vv \Y
Iron & steel Vv \Y \
Machinery &
electrical Vv v v
equipment
Construction v v V v \Y
Transportation Vv Vv Vv

Innovation policy The promotion of green jobs and tlehievement of environmental andimate
change objectives are often supported by innovation policy. Developing new
technologies with enviramental performance credentiat®t only contributes to
energy ad resource efficiency (e.g. leanergy light bulbs, iproved materials
recover technology, building insulation, etc.), but can also directly generate EU jobs
where these technologies give EU companies a leading edge in
manufacture/distributignand drive further innovationindirectly, the adoption of
these tehnologies 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 ptake 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 supportingréad for and adoption of new technologies.
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Table 2.5: EU Initia tives to Support Ecelnnovation and Environmental Technologies

Measure
Ecodesign Directive

Energy Labelling
Directive

Ecolabel Regulation

Green Public
Procurement

IPPC Direcive

Lead Market Initiative
(LM1)

Ecoinnovation
Platform (EcelP)

EU INITIA TIVES TO SUPPORT ECO-INNOVATION AND ENVIRONMENTAL

TECHNOLOGIES

Description

Establishes design requirements for
energyusing products from a lifeycle
perspective, thus creating an internal
market for more efficient technologies

Obliges household appliarsge.g.
washing machines, light bulbs,
refrigerators et§ manufacturers to

label their products and display energ

consumption so as to facilitate
comparisons of effiency with
alternative makeandmodels

Labelling ofthe total environmental
performance of products over its life

cycle

Voluntary instrument focusing on

reduced environmental impact of publ

procurement bgoods services and
works (throughout life cycles)

Provides guidance by industry sector «
the Best Available Techniques (BAT)

which could be adopted to reduce
industrial emissiondresented in

reference documents (BREF notes),
they can help promote the adaptiof

more innovative solutions

Promotion of innovativeechnology

solutions through EU mechanisms suc
as funding, research studies , regulatc

instruments, etdn six key sectors
(eHealth, Protective textiles,

Sustainable construction, Recycling,
Bio-based products and Renewable

energies)

Forum for development, testing and
promotion of tools and instruments
aiming at innovation; a platform for

innovative professionals

Impact
Promotes development and
encourages takep of ece
technobgies

Pronotion of energyefficient
products over competitors;
gradual shift in consumer
preferences in favour of efficient
appliances; eventual withdrawal
anddecommissioning of
relatively inefficient alternatives

Increasing awareness and
encouraging the uptake of more
efficient solutions

Promotes sustainable
consumption and production;
incentivises development of
product
in a range of sectors and

6greend

contributes to attainment of
resource efficiency goals

Encouragehe adoption of
innovative technology solutions
and promote site testing of
technologies as part of the
development of BREF notes.
Therefore accelerating access tg
market and uptake of the
technology

Reduction in timego-market of
innovative products or services;
potential for job creation (up to
3m by 2020) and economic
QO0hnpy02020)
and improved access to product:

gr owt h

and services with significant
social benefit potential

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

Measure

Ecoinnovation
observatory

Competitiveness and
Innovation
Framework
Programme (CIP)

7" Framework
Programme for
Researctand
Technological
Development (FP7)

EU Environmental
Technology
Verification (ETV)
Scheme

TECHNOLOGIES

Description

Structured portal for information on
ecainnovation in the EU and other

major economic regions

Focuses on provision of support ib a

forms of innovation (including eeo
innovation), especially for SMEs

Instrument that provides funding (by
way of gants) to research enterprises

andother actors across the EU to
facilitate research, innovation and
technological progress

Allows develogrs of environmental
technologies to have its environmenta
performance independently verified to

facilitate market entry, accelerate
uptake and give investors/users
confidence in such products

Impact
policy envirorment for innovators
and better practical information
services visavis sectoral
innovation patterns

Facilitates integrated informati
collection and analysis of trends
and practices in eemnovation
pertaining to a range of sectors;
draws out implications for
companies and service providers

Improved access to finance and
business support services, in
particular for SMEs; increased
use of renewable energy and
increased energy efficiency

Promotes scientific research ang
innovation; in lmger run, helps
build a solid foundation for
scientific and technological
development of EU industry and
ultimately, increased internationa
competitiveness in line with EU
policy goals

By promoting the uptake and
future development of
environmenthy 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 stud@enfnark, Sweden, Germany,
Spain and thaJK) that investigate the nature oftégration between environmental
policies and labour market policeShe 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 therenly limited integration between green
policies and labour market polici€and green job creatiprin Denmark Danish
climate policy is very much centred around reaching agreed international targets for
reducing CQ emissions and encouraging growth tine development of green
technologies to meet domestic and export demand.

The barriers to the integration of green policies and labour mpokeiesrelate to:

problems in determining the labour market consequences of green policies
the fact that laboumarket considerations have to compete with a number of
other areas where green policies also have implications

1 the lack of a method for decision makers to integrate the two types of policies
(research into a general methodology is being developed at themhby
governmenjt

T
1

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 Bognand 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 ame dossilfuel-alternativé sectors; that is, those businesses which
are producing energy from sources that do not contribute je@i3siongwindmills,

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 theDanish government is increasingly focusing on lowering, CO
emissions and obtainingrowth from green technologiehe main policies and
initiatives within these areas which have been introduced since 2008 are:

Reducing energy use:

91 lowering the thresholdsf permitted usage in buildings
1 campaigns
9 establishment of knowledge centres

Sustainable energy:

1 more biomass and less fossil fuels: subsidies to power generation using
biomass for electricity production

1 wind farms (land)higher subsidies to new millestablishment of two new
farms at sea

9 biogas plants: all existing plants are offered a predetermined, above market
level price for their electricity production
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1T heat pumps: 0$3.96m. to an-replatdment mat i on
1 solarpower and waveower: 31 b s i di e s3.3mfor4y&ksR U

Energy taxes:
1 higher taxes on CCemissionsnew tax on NO emissions
Transportation:

1 tax exemptions for kcars

1 tax exemptions for electric cars until 2015

9 support to private and public actors wishing to test the ecanand
environment al effects of establishing
200809 and 00.-1&@)7m in 2010

Research & Development (0132m in 2010)

1 support to research in future energy systems

9 Energy Technology Development and Demonstration Pragea(EUDP)i
demonstration of new technology prior to market launch

91 research in electricity production and usage

1 Green Labs DK green test laboratories aimed at attracting international

development and demonstration activities
1 research in technologies wigvident commercial potential
1 The Innovation Foundation

Making more businesses part of the EU,&@0ota system:

T Including the aviation industry under EU &Quota regulations and thereby
putting a price on its emissions. These policies are aimed at r@dzdnmish
CO, 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 incrase 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 palks are mainly combined with general growth
promotion policies by maximizing the competitiveness of Danish firms.

Thee is a regional dimension tod.he six regional authorities in Denmark, in
different ways and to different extents, support green grdwtldirecting 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 foripgahfacilities

into greentech test centredn this case the plans also include providing appropriate
training in testing These plans however are still in preparati@egional support is
expected to generate employment in the future, but it is m@yal accompanied by
explicit labour market policies.

Some of the Danish municipalities have recognised the importance of green initiatives
in creating jobsTypical examples are:

9 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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9 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 minimuwf 5,000 ntof 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.

Sweden Over the longtermSwe denod6s green policies are des
meets internationally agreed targets on carbon emissions and, at the same time, place
Sweden at the forefront of developing and utilising certain green technologies
(equivaknt to Danish policy)Sweden reduced its employment tax whegreen tax
was introduced some teyears 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 integoatof green policies and labour market policies

is mostly at a general level where future growth will be generated through the
development of green technologi&ome of the main Swedish policies in this field
are:

Energy efficiency:

T a27. 3m a y20l®and2bld totwespent reducing knowledge gaps
in how households and enterprises can reduce their energy consumption

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

1 enterprises which are not currently cos@ in scpe of existing energy
efficiency programmes (i.e. neanergyintensive ones) will be supported
economically to carry out aienergy audidibetween 2010 and 2014 (an
energy audit is a complex process which evaluates where energy is being used
in a buildingand identifies opportunities for reductions in energy
consumption)

1 the introduction of energgfficient technologies will be strengthened

1 energystatements for individual housed| be required before sale

Plan for a vehicle fleet independent of fossilf

vehicle tax relief on green cars

subsidy to establish filling stations for renewable fuels

increased admixture of bio fueimplementation of new quality directive

binding emission standards for automotive manufacsure

sustainability crieria for thke production of bifuels

biogas production from organic waste

devebpment of second generationbio el s wi | | be supporte

between 2009 and 2011

1 development of an integrated knowledge base on electric vehicles and hybrid
cars

T including aviatiorin the EU emissions trading scheme from 2012

=A =4 =4 =8 -8 -8 -9

Climate tax package:

9 carbon component of vehicle tax increased
1 tax on diesel increased
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9 phasing out of previous reduction in carbon tax for enantgnsive
enterprises

1 reduction in carbon tax for heating in agiture, forestry and aquaculture and
industries not covered in EU trading scheme will decrease

1 the power certificate system taxing traditional power production for funding
of theproduction of renewable energy

Green investments in developing countries:
1 green investments such as MClean Development Mechanism)
Climate policy and development cooperation:

T I'nvest ments of U363m bet ween 2009 and
in climate development. These investmentsupport adaptation to climate
changecan involve measures aimed at reducing human vulnerability, e.qg.
investments in health, saaiion and access to clean water.

Support:

1 Investment in technological development and informatitgasures to
remove institutional barrisrto innovation

R&D and demonstration:

1 investment in areas that focus on the achievement of reduction targets, where
Sweden has a relatively strong national positiash\a@here export potentials
exist

Strategic priorities

1 largescale renewable electricity production and theettgoment of electricity
networks, this includes

- investments in wave power, solar power and gasification of biomass
- €lectric drive systems for vehicles and hybrid cars

- combined bieenergy plats for environment and climatensitiveprodudion
of fuel andother products

Like Denmark, green policies and initiatives will affect employmeaver the short

and longrun, some to a substantial extent, but to date they have not been accompanied
by explicitly formulated labour market programmes and thus cannatbgarised 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 denrtiise
activity.

The aim of regional policy is to obtain growth by increasing lamalregional
competitiveness, which is to be partly achievbg 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 ofrivtgl
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Germany 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 innovatiamientated environmental poles 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 comgedtsy of te
German economy.Therefore, innovatiowrientated policies contribute to the
maintenance of industrial competitiveness in Germanyteid to secure or create
jobs. Furthermore, ifthe manufacturing industry requires fewer inputs of raw
materialsjt is less dependent on commodity markets.

Germany has been successful in the produatiogreen technologiedn 2004 the

output of environmental and G@eduction goods (e.gphotovoltaiccells, emissions
filters) wibn. Thalsuaedcpatsdédnt ed 8bn (almestcr e as
10%) since 2002. Germany holds the highest shar@o)16f the world trade in
environmental technologyipllowed by the USA and Japaiihere are about 1.5m
employees in the environmental sector (Umweltbericht 20068ff).

The main government policy in Germany regarding green jobs is the
Umweltinnovationsprogramm (UIP) [Environmental Innovation Programme] which
started in 1979 in West Germarrojects funded bthe UIP not only aim to improve

the environment and contribute to meeting the aims of the federal government in terms
of CO, reduction targets, but also to impact on economic and employment.policy

The UIP supports initial pilot schemes, preferably in SMEthey realise innovative
facilities, process techniques an@gucts on an industrial scaleunding is available
for projects that show:

9 significant reduction of previous environmental impact (e.g. emissions, waste,
noise)

1 improvements in technicahkwledge in order to develop legal and technical
environmental specifications

9 transferability of innovations in similar enterprises in order to multiply the
impact

The UIP has developed into bridging research, between development of novel
environmentaléchniques 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 prognafmas changedrhe initial

aim was ai pollution control, followed by acidic rain, forest diebasidahe hole in

the ozone layer. After reunification in 1990, new agendas included the
decontamination of the GDR Uranium areas and the modernisation of wastewat
treatment in the former GDR.oday, 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 yedBMU, 2009)

2 Umweltbericht(2006 is published by th&ederaMinistry for the EnvironmentNatureConservatioandNuclear
Safetywww.umweltdaten.de/rup/umweltbericht 2006.pdf
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Spain

Strategic lines in The Govenment Delegated Commission for Climate Change (CDGCC) defined, in
the fight against July 2008, the strategic lines inetHight against climate chang€.he 6 Sust ai n
climatechangeBui | di ngsé | ine of the strat egandahgher ai me

percentage ofelf-sufficiency in residential and institutional buildingtn a report
published in March 2010 tracking the implementation of this strateigyas stated
that in December 2009 the Government implemented a plan to stimulate the hiring of
Energy Services Eatprises in 330 Gemal Administration BuildingsThe aim of this
plan was to reduce energy consumption in these buildings by at leastT2@%
associated investment of this plan amou
creating 50,000 direct and indirect jobs.

The Renewable Energy Plan 268310, detailed in a Spanish Communication to the
European Commissiof) established the objectivesrfthis period for the electric,
thermal and biofuels sectorfhe aim was that, by 2010, the overall contribution of
renewable sources to primary energy consumption would be 12.1% and that this
source ofenergy would cover 30.3% afet energy consumptiofthis 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 energgsiaee satisfied has
important social, economiad environmental implicationsn sociceconomic terms,

the Renewable Energy Plan 262810 contributed to improving the Spanish industry
base, led to regional developnt, and generated employmdntthe htter 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 Unian Institute of Work, Environment and Health (ISTAS) is a-ssdfnaged
foundation which ai ms to foster soci al
conditions, to protect the environment, and to promote health among Spanish workers
ISTAS was created in 88 under the Ministry of Workln 2006, the Reference
Centre for Renewable Energies and Employment was created within this Institute to
promote employment creation in the renewable energies sect@qse&e1below) It

also recognises the potential of tlsector to make a positive contribution to
employment creatian

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

4 hitp://www.mma.es/secciones/cambio_climatico/pdf/dec280 _firfal.pd
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Box 2.1: The Reference Centre for Renewable Energies and Employmént

The Reference Centre for Renewable Energies and Employment was cr¢ated
in 2006 to promote renewable energies amuribute 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 eithier jnort
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 @freen 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 emitled &Climate Change: Consequences on Employment and Union
Participatio®®. 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 emptent. It is established thatnions 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 west@pain, is considered as a

case where the renewable energy sector can be seen as an employment niche and an
economic activity with sudainable development prospects this region, it is
estimated that there are around 3,050 jobs in enterprises wisiah and provide
maintenance services to plants whose fuec o me s f r o m Iraadditionltee a n 6
this, more than 2,000 people work in recycling or water treatment activities, a further
1,000 inthe ececonstruction and energgfficiency sector and aufther 1,250 jobs are
attributed to businesses which supply the-emostructions sulector In addition to

this, 290 jobs were created in 2009 in businesses that manufacture electric equipment
for efficient lighting.

As of March 2010, Extremadura wasgarticipate with Austria, the Uldnd Poland in

t he OECD project | abel l ed &6CI i mepment: Chan
Promoti ng Gheeimnnof tdeopimjecd was to identify good international
practices in relation to public policies to promo#e green economy, quality
employment and environmental conservation

15 hitp://www.istas.net/web/index.asp?idpagina=3604
16 hitp://www.unep.org/labour_environment/P§faining/CGCOVERTOINTROSP.pdf
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United Kingdom The UKO6s policies relati ng,emissionslare malt e c
documented and reflected in a number of policy docurteamsi The Climate Change
Act 2008. Though the UKgovernment changed in 2010, @smmitment to mitigating
and reversing the effects of climate chamig not changeso there may not be a
significant amount of change policy over the short to mediuterm. However, the
new government litake a less interventionist line in terms of industrial policy. UK
policy in this area more generally is directedradwging carbon reductions of 8094
2050 through, for example, levying high road tax on fuel inefficient cars, subsidies to
suppliers drenewable energies, and a requirement for large energy users to carry out
energy audits.

Policy documents all make reference to skills, whether these relate to thievegh
scientific skills which will be required to bring about the innovations whidh w
safeguard the environment, to seetpecific skills, especially those in agriculture,
construction, manufacturing (via designing waste out oflyets), and the energy
sector. But there is an implicit assumption that the existing mechanisms for the
ddivery of employment policy and training are sufficient to méwt demand of a
greener economyGover nment 6s role in many inst aj
sufficient information to guide those agencies which are charged with delivering
employment andraining policy Hence Sector Skills Councilgshich are responsible

for the design and delivery of training progransnfer their respective sectorate
expected to adapt their programmes in the light of information which arises about
green jobs.

The UK wocational education and training (VET) systésncharacterised by its
marketoriented, voluntarist approachln other words, the various agencies
responsible for the design and delivery of VET are expected to anticipate trends in the
market and adapt theprovision accordingly (the demaield approach)lt is up to
employers and individual learners if they wish to engage with the system (the
voluntarist aspectBy delivering training which is relevant to the needs of employers
and learners, in that it deérs economic value, this will driv 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 tipeiblication by the previous government of

the policy document New Industry New Jobs (N 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 aib®ptimally delivering the skills the
economy rededNINJ identified the lowcarbon sector andltra-low-carbon vehicles

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

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

s 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, andrigers 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/clineitangeplan-2010.pdf
18 hitp://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@pach to equipping this country for
globalisation by making sure we have the skills that underwrite the industries of the
future; skills for hightech, low carbon driven growth. We are committed to investing

in these strengths, not least because it isleynpent in these highalue added,
skilled occupations that drives the growth that underwrites everything else we want to
achieve as a sociey(p.2 Skills for Growth, 2008)

The same document went on to say in regard to policy developrnettte low
cabon sector (Sector Skills Accord for renewable energy):

s 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 thenapidly 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 appticeship frameworks, career pathways and
STEM guidancé(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 AYgiublished in 2010,
revealed that there is considerable uncertainty attached to the extent of jondreatio
the sector over the mediutarm In particular, it was unclear how Government would
develop policy in relation to energy generation and how employers might readt, but a
of the pointers suggested sigoént gross employment growthlowever, the sector

was perceived to be hampered by skill shortages for people typically qualified in
science, technology, engineeringdanathematics (STEM) subject&his is an area in
which the country as a whole hassebved economwide shortagesSo 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 fasteathat the supp

side cannot keep pace, or more general problemshvjiist 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 thgorominence given ttow-carbon industries in skills policy it is difficult to
identify a specit UK green employment policyRather the existing system is being
pressed into assessing the potential for green employment growth and the skill needs
which are likely to arise,ral to adapt its policies aordingly. Hence the references
above to the Sector Skills Councils assessing the demand for different types of green
skills.

19 http://webarchive.nationalarchives.gov.uk/tthttp://www.bis.gov.uk/wecontent/uploads/publications/Skills

Strategy.pdf/
20 http:/iwww. ukces.org.uk/upload/pdf/lUKCES%20L ow%20Carbon%20Full%20Report%2@v4.pd
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3 Model-Based Assessment of Impacts

3.1 Introduction

Overview This chapter describes the results of theletling exercise carried out using a version
of the E3SME model that has been extended to cover occupation and skills
requirementsAlthough the E3ME model can be used for forecasting (determining the
most likely outcome under certain assumptions), our aggbr to this analysis is
scenariebased 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 othiermalhe
guantitative scenarios that are sketched out highlight the range of possibilities as well
as the sensitivity of particular outcomes to different assumptions.

A baselineset 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.

Structure of this The following section describes thaselinethat was used and the methodvalyich
chapter the E3ME model was calibrated to the published figures. Se8tdescribes the
scenario inputs that were used.

Sections3.4 to 3.8 describe the impacts of the policies designed to meet the 2020
targets, including environmental, economic and lalmarket effects.

Sections3.9and3.10describe supplementary scenarios, covering the use of revenues
from marketbased instruments and the sensitivity of results to key assumptions.

3.2 The Baselinecase

The role of the Considerabldime and effort islevoted tosetting upbaselineforecasts for modelling
Baselinein the exercises and this is an important part of the overall assessment. Témreetsnesa
modelling perception that theébaseline may not be that important aattention focuses on
differences from basesothat the values in thieaselineitself do not matter. However,
this viewpoint misses some of the more subtle aspects of the analysis and may
introduce bias into results. For example:

1 in scenarios that include fixed targets, the figures ilB#s®lineindicate the
amount offurtherwork that must be doria the scenario® meet the targets

1 in scenarios with changes in energy or emission priceBabelineenergy
prices ar e i mpo nrhasdoublethaimpadc ikthestarting 1 0/ t C
price i s eG@ahnht CO i,(a20%sncréasedrdahertth@nal0%)

The first of these points is clearly important in the scenarios that we assess in this
study (see SectioB.3), as they are largely defined by fixed targets.

Clearly for presentationglurposes a credibleaselineis also importantlt is therefore
important that the underlying assumptions inBaeselinescenario are outlined so that

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

The PRIMES The ESME model comprises a historical databasebasdlineforecast. The software
Baseline allows for the calibration of thbaselineforecast to a published set of projections,
using a system of internal scaling factoFor this project the model hdseen

39



Environmental
policy in the
baseline

Treatment of the
recession

Policy inputs

Studies on Sustainability Issuiessreen Jobs; Trade and Labpkimal Report

calibrated against set of projections published by the European Commission. These
projections are commonly referred to as BRIMESprojections, reflecting the model
used to produce the figures (ESML&808. In this study we use the 20@&selire
version (European Commission, 2010)

This is an appropriateaselineto use because:

9 it covers the EU by Member State

9 it covers the time period up to 2030

9 itincludes consistent projections of economic development and energy
demand

9 it has previously beeverified at Europeaand MembeiStatelevel

1 itis widely used, providing consistency with other studies

It is important to note that thBaselineincludesalready includes a lot adxisting

environmental policy and amglated labour market changes that it leadfRktmghly

half of the reduction in COemissions 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 guaoyng
documentation (European Commission, 2010, gp)7but they include the ETS and
other policies such as the Large Combustion Plant Directive and IPPC Dir&tiéve.
scenarios that are described in the next section show the impacts of additianal poli
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 creaseenario 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 d4ta)

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 Baskéneused for

this study. The PRIME®aselineincludes a treatment of the recession, including
potential longeterm impacts. We have supplemented this with the most recent data
availabk 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
measuresa 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.

% 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 nd have taken place had there been no ETS).
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Me mb er E3ME was also usedrecently to provide an evaluation of the environmental
greenrecoveryc omponent s of sever al Me mber Statesbd
plans Econometrics and Ecorys, 2011, forthcoming). The swalycarried out on behalf of
DG Environment.

Results from therojectshowed thatthe gren el ement s of most E
recovery plans were quite small in scale and focused on:

1 energyefficiency measures

9 transport infrastructure

91 vehicle scrappage schemes
I investment in renewables

T funds to support eecimnovation

Although none of the nasures 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 recessiggeriod These were mainlyinjobs
the recessignrather tlan new jobs that would have been created, and mainly in the
construction and engineering sectors.

Perhaps surprisingly, very few of tlggeenpolicies specifically targeted vulnerable
groups.This could have been because other policies, including chaaggsneral
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 excludedhfthe 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.

Additional The majory of published outputs from the PRIMEB&selinecan beincorporated into

processing the ESME solution. This includes the sectoral economic projections, energy and ETS
prices, projections of energy demand by sector and by fuel, and sectojal CO
emi ssi ons. Qf 3adin6lagy sbimoslel of electricity capacity and
generation also makes use of some of the more detailed outputs. However, in order to
me et E3MEOS requirements, it was necessae
and processing

9 Classifications wereonvertedi as ESME 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.

9 Point estimatedor occasional yearsvere convedd to annual time seriés a
simple interpolation method is used, except between 2005 and 2010 where we used
a combination of historical data and shiemm forecasts fronthe AMECO
databaséto take into accounhore recent data frothe recession).

9 Additional social and economic variablesre estimatedi only a small set of
economic variables (GDP and the ones that are direct drivers of energy demand)
are published in the PRIME®aseline E3ME requires a complete specification of
the national accounts sher variables must be estimat&te procedure followed
to achieve tls is described below
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These additional steps were carried out using software algorithms based in the Ox
programming languag@oornik, 2007) The result of this exercise is a sebateline
projections that is both consistent with tpeblished figuresand the integrated
economyenergyenvironment structure of E3ME.

Expanding the The publishedPRIMES figures include a comprehensive set of projections for
economic variables E u r o merdy 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 (eg. GDP, household spending or value added for some ef@sgsive
sectors). As the BBE model is built around the complete structure of the national
accounts, this means that the projections dtrer economic variables muse
estimated.

This process was carried out using a methodology that is as consistent as possible
between the economivariables, 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 exercisewrittenin the Ox software package.

Proxy variables The published figures provide economic projections for Gp®ssvalue added
that were used (GVA), and household incomes in constant pritieaas necessary to estimate values
for other variables

RealeconromyE3 ME&s projections of GDP and GVA were
Economic output (which is gross, defined as intermediate demand plus GVA) was set
to grow at the same rate as GVA.

E3MEGs tot al consumer astheesamei ratas published s et
household income figures, following the standard economic assumption that, in the
long run, all income is spent. Detailed consumer sipgnioly spending categories was

set to grow using historical trendad waghenconstrained to the total.

Other components of output (at sectoral level), mainly investment and trade, were also
set to grow based on historical rolling averaged therconstrained to the total output
that was based on the GVA projections.

Price variables Prices for energyelatedindustries were set to be consistent with the published energy
price assumptions. Prices for other industries were projected using historical trends.

Labour market Employment, labour supply (participation rates), and unemployment rate pragection
variables in E3ME are based on reat work on Forecasting Skillsetnand 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
classificationwhile 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 projectionsf all of these ar¢he result of E3ME modelling combined
with commentsfrom national expert§ they are based on the GId economic
growth projections that were used for the previous version of the PRIBES®line
(adjusted for the recessioand can therefore be regarded as reasonably consistent
with the economic figuresnd projections of energy demand and emissidie

2 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 basedimployment projection is
described in more detail in Wilsat al(2010).

The Baselinegrowth rates for employment at the European level, by broad sawtor
presented irTable 3.1, which is taken from the most recé€BEDEFOPreport and
updated for more recent dafaversion that shows disaggregation by Member State is
provided in Appendix C.

Table 3.1: Baseline Employment by Broad Industry (Average Annual Growth Rate)

BASELINE EMPLOYMENT BY BROAD INDUSTRY
(AVERAGE ANNUAL GROWTH RAT E)
Broad industry 200008 200925
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 15 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 Ocapational change is driven bycambination of sectoral change and technoldgica

structure in 2010 change taking place in each Member Staggpendk B provides further details of
how the projedbns by occupation are producedd order to show how the green
agenda is likely to affect the occupational distribution of employment it is helpful to
providebaselineinformation relating to the current agmational structure of the EU27
(plus Norway and Switzerlandnd how this is changin@ncluding effects of current
environmental policy) Figure 3.1 and Figure 3.2 show the current occupational
structure in broad termsl t shows Eur oped sbs diech eamedenc
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 telgmen
occupations)
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Figure 3.1: Current Occupational Structure of EU27+NO+CH, 2010 (ISCO 1 digit)

Elementary occupation 10

Plant and machine op
Craft and related trade 13
Skilled agricultural workers

Service workers, etc. 14
Clerks

Associate profs

11

17

Professionals 14

Legislators, senior managers, e

- 5 10 15 20
% Employed

Figure 3.2: Current Occupational Structure of EU27+NO+CH, 2010 (ISCO 2 dhit)
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Projected The overall direction of change in the occupational streatfiemployment across the
occupational EU (and observable in most countriasd other regions within it toa$ towards an
change to 2020increase in the number of both relatively hgitilled and lowskilled jobs This trend
under thebaseline is observable in the projections of occupational chatige notable that under the
scenario BaselineScenario the general trend in the occupational structure ofogmpnt is
towards a bifurcation in occupational structu@rowth 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)
Jdbs which historically have required intermediate level skills, such as skilled trades
jobs, are projected to show a decline in many instancesHgaee 3.3 and Figure
3.4). This longrun trend in the occupational structure has been reported elsewhere
(eg. CEDEFOR 2010; Wilsoret al 2011).

The pojections of occupational changadicate relatively substantial growth in
professional and associate professional occupations and, to a slightly lesser extent,
corporate managerdhese are jobs which are typily associated with high level

skills and qualifications and, in some countries, are associated with skill shortages
sometimesas a consequence of the pace of occupational change taking place (e.g. in
the UK see IFF, 2009).

The projections of changm employment levels in various occupations-¢sdled
expansion demands) do not incorporate replacement denReydacement demands
take into account of the number of peoplleo are expected to exit an occupation for
various reasan(such as retirement, ri@ly 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 decadigure 3.3 and Figure 3.4 indicate the
direction of changdn the Baselineg which results ina large part from projected
changes in the sectoral composition of employment. For most occupations these are
positive but for others such aerks skilled agricultural workers and crafts and
related trades they are negative, indicatingliding employment levels. The figure

also shows the scale of replacement needs, whidarge and always positive

Datais available at a national level in Appendix C.

Figure 3.3: Occupational Change 2010, Baseline Scenario, EU27+NO+CH (ISCO-dligit)
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Figure 3.4: Occupational Change 2010, Baseline Scenario, EU27+0HCH (ISCO 2-digit)
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3.3  Modelling scenarios

The first group of scenariosfocuses on addressinghe EU 2020 target§® which
contain the following components:

1 areduction in EU greenhouse gas emissiora lefast 20% below 1990 levels
1 20% of EU energy consumption to come from renewable resources

In one of the scenarios we also consider dbgective for a20% improvement in
energy efficiency

The second set of scenarios, described towards the end of this section, consider the
possible use of revenues from markased instruments, and what might happen if
skills mismatches occur.

Finally, key sensitivities @ assessed.

Reference scenario In the first scenarioherafter referred to as thReferencescenariopolicies from the
2010 PRIMESReference caséEuropean Commission, 201@ere introducedThis
scenario is based on the same macroeconasscmptios, energy import prics,
technology and policy assumptions as the 2010 PRIB&®Iine(see Sectio.2). In
addition, theReferencescenario also includes the agreed legally binding targets on
greenhouse gammissionsaand renewables (but nthte objective foenergy efficiency).

It would be possible to calibrate E3ME to the PRIMES projectibrectly, using the
procedure described in Secti@® However this would not give us an estimate of
labour market impacts of implementing the additional policiéerefore eachof the
policy assumptionsas well aghe legally binding targetsin the Referencescenario
thatwasadditional to théBaselinewastranslatednto an input to thenodel.

Table3.2 summarises thse poicies

2 A 20% cut in emissions of greenhouse gases by 2020 compared to 1990nevedsing 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.
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Table 3.2: PoliciesIncluded inthe 2010 PRIMESReferenceScenario

POLICIES INCLUDED IN THE 2010 PRIMES REFERENCE SCENARIO

Measure
TVs (+labelling) Regulation 2009/642/EC

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

Labelling regulation for tyres 2009/1222/EC

Regulation Euro VI for heavy duty vehicles
2009/595/EC

RES directive 2009/28/EC

GHG Effort Sharing Decision 2009/406/EC

How the measure is reflected in PRIMES
Adaptation of modelling pamaeters for different
product groups foeco-design and decrease of
perceived costs by consumers for labelling (whig
reflects transparency and the effectiveness of pr
signals for consumer decisions).

As requirements and labelling concern only new|
products, the effet will be gradual (marginal in
2010; rather small in 2015 up to full effect by
2030). The potential envisaged in #gt®-design
supporting studies and the relationship between
cost and efficiencymprovements in the model's
datdase were creschecked.

New building requirements are reflected in
technical parameters of the nebdin particular
through better thermal integrity of buildings and
requirements for new buildings after 2020.

Decrease of perceived costs by consumers for
labelling (which reflects transparency and the
effectiveness of price signals for consumer
decisions).

Emissions limits introduced for new heavy duty
vehicles.

Legally binding national targets for RES share in
gross final energgonsumption are achieved in
2020; 10% target for RES in transport is achieve
for EU27, as biofuels can easily be traded amon|
Member States; sustainability criteria for biomas
and biofuels are respected; cooperation
mechanisms according to the RES direxare
allowed and respect Mdyar States indications on
their &sellebor duyedpositions.

National targets for neETS sectors are achieved
in 2020,taking full acount of the flexibility
provisions such as trafers between Member
States. After 2020, no strengthening of targets is
assumed.

Note(s): Policy measures additional those in the PRIMES ZBd<kline

Source(s) European Commission (2010)
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The Referencescenario policies were carefully transthteto model inputs based on
information available fronEuropean Commission (201Qs well as other soces.
The policies are categorisedontwo types; regulations and markbased instrumeat
(MBI). In addition, other assumptions suchtle ETS pricewere also introducetb
the modelling so that the E3MEnvironmental results mimithe PRIMESReference
scenario projectionsTable 3.3 describes hovthe Referencescenario policies were

modelledin more detalil

Table 3.3: How the Policies get Tanslatedinto E3ME I nputs

HOW THE POLICIES GET TRANSLA TED INTO E3ME INPUTS

Policy measure
Regulations
TVs (Habeling Regulation 2009/642/EC

Freezers/refrigerators lgbeling Regulation
2009/643/EC

Circulators Regulation 200041/EC
Recast of the EPBD 2010/31/EU9

Labdling regulation for tyres 2009/1222/EC

Electric motors Rgulation 2009/640/EC
Regulation Euro VI for heavy duty vehicles
2009/595/EC

GHG Effort Sharing Decision 2009/406/EC*

RES directive 2009/28/EC (Power Generation)

How the measure is reflected ile3SME

improvement in energy efficiencyribugh
exogenous reduction in househalad
commerce demand for enerfppurce
PRIMES Reference scenarjarojection
compared to thBaselind
assumedabeling costs do notéel to price
increasesqource: EC press release RARIL
assumed slight increaseamnerage price
estimatedn construction industry to reflect
higher costsderived from an estimate of
£100 per energy performance certificate
(sourcelUK Governmeny

a small exogenous reduction in middle
distillates demand from road transport
(source: PRIME Reference scenario
projection compared to tHgaseling

not modelled

not modelled

additional regulation costs to the n&TS
sectors to meet the target (half of the
reduction targemet by regiation the other
half by MBI s)

emissiongargets calculated from PRIMES
Referencescenario projections compared t
theBaseline

additional renewable investment made by
electricity sectofinvegdment figures come
from PRIMESReferencescenario)

RES in power generation targets are met
nationally (information from PRIMES
Referencescenario)

theprice of electricityincreassto finance
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HOW THE POLICIES GET TRANSLA TED INTO E3ME INPUTS

Policy measure How the measure is reflected irE3ME
investmenin renewables
RES directive 2009/28/EC (Transport) - exogenous shift itransport fuel demand

from middle distillaes to biofuel& (source
PRIMESReference scenarjarojection
compared to thBaselind

- al%increase in averageefiprice for road
transporto reflect higher costs of biofuel
(sourceCE, DECC, 201%)

MBIs

EU-ETS - full ETS implementatiorfroughly halfof
the allowances arauctioned®)

GHG Effort Sharing Decision 2009/406/EC* - introduction of carbopricingto the non

ETS sectors to meet the target (half of the
reduction targethrough MBIs the other
half throughregulatior)

- emissions targets calculated from PRIME
Referencescenario projections compared {

theBaseline

Other inputs

ETS price - adjusted to meet the ETS emission target
theReferencease

- ETS price assumption in tiBaselinecase
from PRMES
Revenue recycling
Revenues from MBI - recycled througheductions in income tax
(at national level)
- half of ETS revenues get recycled through
reductiors in income tax (at national level)
Energy efficiency
No policy measures - not moddéed
- energy effciencyincreasas 9.4% in the
Referencescenariocompared to 7.4% in
the PRIMES 200Baseling
Other assumptions
Emissions from nomnergy use - getincluded in efforsharing
Non-GHG emissions - assumed to fall in line with CO

Source(s): PRIMESReferencescenario projectiongEuropean Commission, 20180d Cambridge Econometrics
own interpretation

%t is noted that this directive also includes other fuels such as green electriditydagen, but this is generally not
reflected in the PRIMES scenario and we adopt a similar assumption.

% 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 yetla maximum price increase of 10%*10%=1%.

% DG Climate:15 Mar 2011 EU ETS phase 3 allowance auctions: Statement by Jos Delbeke, {iegwral for

Climate Action This represents the share used by power generation.
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The Reference scenaris the most difficult scenario in tegwof interpretationdue to
its complex mix of policiesThe remainingenvironmental plicy scenariosare more
straightforward and can be groag into three broad categories:

1 scenarios wherthetargets ar¢he same bunet in different wag
1 scenarios with different targets
1 sensitivity analysis

Scenarisswhere In the Reference scenarithe 20%renewable and GHG reduction targets are assumed
the targets are met to be methrough a combinatioaf policies,includingboth regulatiorand MBIs. Two
in differ ent ways scenarios were set up to investigate the impacts on labour sxahest the tagetsare
met by different means.

Regulation The firstscenaricassume that theReferences ¢ e n &5HG and eenewabldsirgets
are met by regulationonly, apart from existing policy (e.g. the ETS)nder the
Regulationscenario it is assumed that there eosts associated with these regulations
and the emitters will have to bear the cost increases (or paksoogh theirprices).
Since there are no MBIs under tiegulation scenario, therare no revenues
collected and therefot@éere isno revenue reajing.

MBIs In this case, the environmental outcomes are also the same as Ref#rence
scenario but t he means of achiebasgddhebeéewnd
existing regulatory policyThe simplest way of doing this (and economically most
efficient in terms of effordsharing) was to assume a single carbon trading scheme
within Europe covering all sectors aatl MemberStates.This means that individual
MemberStates may not meet their targebait Europe as a whole é® As in the
Referencescenario, allrevenues generated from MBare regycled via income tax
reductiors (at national level)

Scenarios with The second group oénvironmental policyscenarios investigagethe impacts of
different targets having different and/or additional envitmental targetdo those adoptedin the
Referencescenarigowhile still using similar policy measureEhere ardwo scenarios
within this group:the 30% GHG targetand a case whergéhe 20% energefficiency
objective is met

30% target This scenario mowethe 20% GHG target to a 30% reductidhe new targets are
assumed to be achieved through a mixture of MBIs and regulation, essentially (where
it makes sense to do so) scaling up thécjes in theReference scenario

Information regarding the split beeen reductions in emissions from the ETS and
NonETS sectors comes from the EC Communicateuropean Commissio2010Db).
The 30% targeteductions areepresenteds (compared to 2005 levels):

1 34% for ETS sectors
T 16%for nonETS

This is compared t®21% and 10%reductionsin the Referencescenario(compared to
2005 rather than 1990 levelsjVe assume that all the reductiam emissionsis
domestic.

Energyefficiency In this scenario, the energyfficiency objective is also met, through a serief
objective additional regulatory and markbased measureghe targetis defined as a reduction
in final energy demand and the target of 20%dfned asa 20% final energy demand
reduction in 2020 compared to PRIMES 2@xGelineprojectionreference
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An estmate of the additional investment required to achieve these reductions in
energy consumption is added to this scendie calculation is based on the findings

from theWorld Energy Outlook 2010(IEA, 2010)which suggestshat for every 1%
reductonineer gy consumption, the EU building:
This is a fairly crude calculatiowith quite strong assumptioriaut it does givea
roughindication of the scale of investment required

Revenue recycling One of the benefitof several of the scenarios, but particularly the MBI case, is that
scenarios 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 bthe 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 reguction
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 inveseént 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

=A =4 =4 =8 =4 =9

= =

The results from these scenarios are presented in S8cion

Imbalance The imbalance scenario addresses the issue that there may be skills bottlenecks that
scenario constrain economic activity, but at too detailed a level to be picked up in the E3ME
model(as discussed in Chapte).

In this scenario we define an iamlhnce as a reduction in participation in the labour
force due to skills mismatches. An arbitrary figure@b% 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. Thesenario is presented as a warase scenario in which

no measures are taken to correct the possible imbalances.

The results from this scenario are also presented in S&fion

Sensitivity One of the main uncertainties in the modelling is lheel of future energy prices.
scenarios This is important because it determines the amount of work that must bebglone

policy to meet the fixed targets (e.g. the relative price of renewables is affected), but it
also has some sectoral effects that could impadpewgific employment groups, and
direct social effects from household energy consumptdée.therefore implemented
sensitivity scenarios in which different energy prices applshould be noted that in
the sensitivity scenarios we did rtbenadjust thepolicies to meet the same target as
in the main scenarjonsteadwe simply showthe additional impactshat follow from a
higherenergy price.

2" This reflects a calculation that wased 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 WEQ, the energy reduction alsmégthe 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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Figure 3.5 shows the energy price assumptions that were used in the main scenarios
and the high energy pricsa umpt i on f MWorli Erterigye Outloek 2616
(IEA,2010)6 Cur r ent WasUseddn tre sedsitivityh analysis.

Figure 3.5: Energy Price Assumptions

ENERGY PRICE ASSUMPTIONS
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Soures(s): Evropean Commission (2010}, IEA{2010).

Baselinesensitivity The fird sensitivity scenarigonsiderghe impacts of higher oil prisen theBaseline
The results fronthis sensitivity testing allovior direct differentiation of the oil price
effects.

Reference scenaricThe second sensitivity scenaiiovesticatesthe impacts of higher oil priseon the
sensitivity ReferencescenarioThe environmental targets in tReferencescenario are expected
to reduce energy consumptjcend thereforealso exposurdéo energy price shocks
compared witlthe Baseline

Rest of world In this sensitivityscenariahe rest of the world takes equivalent action to the EU, and
action thisis represented by a similar increase in the prices of traded goodsced in non
EU countries(so that prices are equalised and there are nocompetitveness
effects).No assumptions are made about revenue recycling iEhboountries.
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Table 3.4: Scenario SImmary

SCENARIO SUMMARY

Scenario
Baselineand Reference case
Baselingba)

Reference (ré82)

Scenarios where targets are met in different ways

Regulation(S3)

MBIs (4)

Scenarios with different targets

30% targe(Sb)

Energyefficiencyobjective(S6)

Revenue recycling scenarios
Income tax reductions
Investment in transport
Investment in machinery
Investment in buildings
Investment in renewables
Broad investment package

Social benefit rates
Social security contributions
Imbalances scenarios

Skills mismatch

Sensitivity scenarios
Rest of the world actio(5s1)

Baselinewith high oil price Gs21)

Refaencecasewith high oil price

(Ss22)

Note(s): Code in parentheses representssimert namédor each scenario.
Source(s) Cambridge Econometrics.

Description

PRIMESDec 2009Baseline
PRIMES April 2010Referencescenario

Same targets d@eferencecasebut achieved purelthrough
regulation

Same targets d&Referencecasebut achieved purelthrough
MBIs.

GHG reduction target of 30% instead of the 20% targets in
Referencecaseusing the same mix of policieETS and non
ETS split information from DG CLIMA commuaation
Additional to theReferencescenario, the 20% energy
efficiencyobjectiveis met througha mixture of MBIs and
regulation.

All revenues offset by income tax ractions

25% invested in transport, 75% in income tax reductions
25% invested in machinery, 75% in income tax reductions
25% invested in buildings, 75% in income tax reductions
25% invested in renewables, 75% in income tax reductions
All revenues used for investment in transport, machinery,
buildings and renewables (25% each)

All revenues paid out throudtigher benefits rates

All revenues offset through employers' social security
reductions

0.5% reduction in available labour supply

Reference case run with rest of the world taking similar
environmental actions to the EU (reflected in increase in-€x
EU import prices)

Baselinerun with a higher oil price assumpti¢&/EO 2010
figures)

Referenceaserun with a higher oil price assumpti¢?/EO
2010 figures)
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3.4  Environmental impactsin the policy scenarios

Figure 3.6 shows the impds of the scenario inputs on @@missions. In the
Reference case and Scenarios 3 and 4, the 20% GHG targets are met (this translates
into a 7% reduction compared to tBaseling. In Scenario 5, this targeebomes 30%

so the corresponding fall in G@missiongs larger. Scenario @oes not have a fixed
emissions targethe fall in energy consumption translates into lower emissions levels
(including lower direct emissions and indireshissionsrom electrigty generation).

These reductions asdsosubstantial in size.

Most of the effects are seen after the end of ETS Phase Il 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 taagetsigherin the Reference

case and ScenariosaBd4 than in theBaselinecase The targets have been calculated

to match the reduction in energy emissions from the PRIMES projectiongneogy

and other GHG emission are assumed to fall by similar amounts as in those model
runs.

Althoughin the Reference case treis alarge share of renewabldbe model results
suggest that this alone is not enough to meet the 20% emission target and a higher
carbon price istherefore alsonecessaryln 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 thigould be reduce@onsiderabl\py the use of CDMsvhich have

not been incorporated hereéxpectations of higher prices are added to the model in
this scenario to limit the construction of new cbedd electricity plants. Even sthe
modelresults suggest a madigher 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 pricesmuch more comprehensive analysis is
required, which is not the st of this report

The carbon price in Scenario 6 is zero, because the reductions in energy use alone are
enough to meet the 20@énissiongarget.

Table 3.5: Carbon prices( 0 8 @)in2@2®

CARBON OR SHADOW CARBON PRI CES ( @&N2@20t CO

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 iMBleor the costs of meeting regulatiorSee
main text for assumptions. toe is thousands of tonnes of oil equivalent.
Source(s): E3ME, Cambridge Econometrics.
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Figure 3.6: Impacts on CO, Emissions, EU27

wsen.s. IMPACTS ONCO2EMISSIONS, EU27
pasline

1094

_10%%

Soures(s): E3ME, Cambridee Economeatrics.

Energy The scenarios also result in reductions in energy demand-iga® 3.7). The chart
consumption shows final energy demand for each of the scenatiosthe Reference case,
Regulationcase(S3) and MBI caseg(S4), energy consumption falls in line withe
emissions targetdn Scenarios 5 and 6 there is a much larger reduction in energy
consumptionreflecting the tougher targetsAs S6 focuses explicitly on energy
consumption, its reduction is proportionally larger.

Figure 3.7: Impacts on Final Energy Demand, EU27

IMPACTS ON FINAL ENERGY DEMAND, EU27
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Source(s): E3ME, Cambridge Econometrics.
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Renewable share<The renewable shares are defined by the targetd={ger=3.8). These are met in the
Reference case, and there are only minor deviations iRegalationcase. In the MBI
ca® a European target, rathtian a set of national targets, is met so there is some
shift between countriesompared with the targets shownFigure 3.8. The share of
renewables increases slightly further in Scenaritu® to the more stringeemission
targets.

Figure 3.8: Renewables Share @rgets in 2020

FENEWAELES SHARE TARGETS IN 2020

jLec]

)

=0

Sourca(s): PRIMES reference case, Evropean Commission, 2010,

3.5  Economic impacts

GDP impacts Overall heimpactsof the environmental policiesn GDP are small (<+0.4%) and
positive up to 2020,(seeFigure 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 energefficiency objective (this is financed by borrowing and
recovered over théfetime of the assets the form ofhigher electricityor energy
prices.

In 2020, the resulior the MBI casgS4)is slightly more positivavhile the resulfor

the Regulationcase(S3) is slightly morenegative than th&keferencecase ashe

revenues from MBIs are used taduee direct taxes, resulting in highdisposable
income for househotdand therefore higher consumptidn. all scenarios thre are
also gains in GDP from reduced imports of fossil fuels.
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Figure 3.9: Impacts on EU27 GDP
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Source(s): E3ME, Cambridge Econometrics.

In the Reference Regulationand MBI cases the slope of thdifferences from

Baseling GDP curvereflects the assumptions for the timing and scalethef

investment in renewable$his is particularly strong over 202%), but less so after
the 2020 target has been neaid investment is reduceét 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 greatacale of investment required to
achieve the more stringent targeatsthis period The switch to an almogtero GDP
impact after 2020 reflects the assumption that investment falls back.

In summary, the renewables targets have a positive impact on GDB 2020
because of the additional investmenhis is only partly offset byncreases in the
prices of energy goodsecause these recover the cost of the investment over a longer
period The investment required to meet the enextjiciency objective has thsame

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 &[EBropean level

Results by country The impacts on GDP in 2020 by country are showhable3.6. Again the result$or
the Reference Regulation and MBI cases are dominated by thavestment
assumptioafor renewableenergy based on the resultoom the PRIMESprojection$
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 GDHn Bulgaria, however, the high 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 similaoffadéich
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may be positive or negativit,is the scale of the invement required in these countries
that makesthe results stand out. There are also clear sectoral implications in these
countries sectors that produce investment goads typicallycreaing morejobs in

the scenarigswvhile those that produce consumeingdssee a fall iremploymentvhen

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
changesAlthough there are negative international competitiveness effects in some
energyintensive 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 invesent 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 feome countries arslightly more
positive while some arslightly worse off thanin the Reference casesven though
overall GDP increased his is becausender the MBIscenariothere is a single,
European target rather than a set of country targjaeydore some countries will end

up payinga higher, EUaverage, carbon price as a result of the EU target than the
price that would be pad if the targetwere met domesticallyThe positive impacts
from revenue recycling are alseflectedin the S4 results

In most countriesthe GDP impacs in the energyefficiency scenario (S&ndin the
30% target scenario (S&ye more positive than tieeferenceRegulatiors and MBI
case up to 2020This is due to the higher rates of investmeavenue recycling and
reductions in imports of fossil fuelk the energyefficiency cas€S6), countries also
benefitfrom the additional investment thad required to achieve the necessary energy
reduction.

However, he positive impacts froninvestment and revenue recydim S5 and S6

fail to counter the negative impacts on GDP from higher carbon or energy costs in
some countrie. These aretypically the more energyand emissiofintensive
economiesuch as Greece and Bulgaria, which suffer a greater loss of competiivenes
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 15
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 inRleéerencease.
Source(s): E3ME, Cambridge Econometrics.

3.6 Impacts on employment demand

Expectations Table3.7 summarises the effects in these scenariasvile 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 aggregakevel of employmentare expected to follow the broad
pattern of the GDP resul{glthoughthe timing may b different if there isa lag in
employment effec)s Impacts are not expected to be uniform acrossctors
depending on the policy measures in each scenbrieach casdhe table also
provides aroadqualitativeestimate of the scale of the effedds there are synergies
and complementarities between the different effects it is not always posgible sn
unambiguous estimate of the likely net impaicthese effects.
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Table 3.7: Factors that are Expeded to havel mpacts onEmployment

FACTORS THAT ARE EXP ECTED TO HAVE IMPACT S ON EMPLOYMENT

Factors (policy measure) Possible impacton employment Expected
magnitude
Investment in new power Higher demand for workers in gstruction, Large initially

generation technologies (RES) engineeringelectricity,chemicalsand other but smaller over
related services time

Increase in electricity priceto  Reduction in real incomes, affecting retail ani Potentialy large
fund the investment (RES) other consumer sectors

Increased demand for biofuels Higher demand for agriculture workers who Inconclusive
(RES) grow bio-crops, overall demand for agriculture

employment may stay the same as workers

shift from traditional crops to biorops

Increased demand for bigdls Lower demand for employment in traditional Medium
(RES) oil and gas extraction

Reduction in energy demand Reduction in mining, manufactured fuels, Medium
(emissions reduction targets & electricity and gas sectors (following retioo
energyefficiency targets) in energy demand)

Investment (e.qg. in buildings) tc Higher demand for workers in construction, Large initially

achieve energy reduction engineeringand other related services. but smaller over
(energyefficiency targets) time

Movement betwen sectors and Higher employment demand where Inconclusive
countriesi higher demand in energy/carbon costs dmver, lower demand

area where costs arewer where costs are higher.

(effort sharing)

Higher ETSpriceto achieve Lower employment demand for ETS sectors ¢ Medium
emission targets industries becomiesscompetitive although

this is to some extent compensated by a
switching from energy to labour within these
sectors as labour becomes relatively cheape

Reduction in real disposable Lower employment demand for consumer Potentially large
incomesdue to higher price related sectors (e.g. retail and distribution,
levels for nonenergy goods. hotels and catering and services segtor

Reduction in income tax leay  Higher employment demand for consumer  Large

to higher consumer spendin related sectors (e.g. retail and distribution,
(ETS,MBI, and energy tax hotels and catering and services segtand
revenue recycling) secondary impacts on other sectors

Higher demand for printing and Higher employment demand in printing and  Small (hot
marketing (labeling regulations) marketing industries included in
modelling)

Source(y Cambridge Econometrics.
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Employment The whole-economyemployment results shown iRigure 3.10 largely conform to
results theseexpectatios. The trend in employmerimpactsfollows the same pattern dlsat
for GDP, albeit with smaller magnitude + 0.3%).

Employmaent in theReferenceRegulation(S3), and MBI(S4) scenarioss boosted by
investment in new electity technologiesas well asby secondary impactarising
from revenue recyclingBy far the largest impacis these scenariosome from the
20% renewables targéethis requires large amounts of investment that would create
jobs to build the new technajees(sectoral resudt are discussed beldwEven so, the
maximumboost to thenet number of jobs created jisst 0.1% or168,000265,000
jobs.

Figure 3.10: EU27 Employment Demand

EU27 EMPLOYMENT DEMAND

% difference from
baseline

0.3%

0.2% -

S6

%
0.1% S5
S4

ref

0.0% : : : — T T T T T T T T T T T T T
2705 2010 2015 2020 2025

-0.1%
Source(s): E3ME, Cambridge Econometrics.

In the MBI scenario $4), quite a substantial amount of revenueg r o 4Shrd U
measured a2008prices, in 2020 could be collectedn our scenaridhese havéeen

used to reduce income taxes, boosting household spending and sectors such as
retailing, consumer services and foothe employment impacts in S4 are theref

slightly higher than th&keferencecase andRegulationcase reflecting morejobs in

these sectorsHowever,these revenuesould instead be used directly to influence
labour market outcomethis is discussed further in Sectid:®.

The 30% target (&, which has much bigger environmental effectsas some
additionalemploymentmpacs, although at aggregate level these are very sifiadi
main differencdrom the Referencecase in S5 is the higher carbon price required to
meet the 30% GHG reductionrgt. In this scenario, the impacts on employment are
slightly positive asthe larger revenues available for recycling which accrue from
higher carbon pricesesult in higherconsumerdemand for productstimulating jobs
in the supplying sector@he samesectorsthat benefit in the MBI cage The high
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carbon pricealso stimulates substitution effect from energy to labolihe carbon
pricealsoplays a key role in the dynamics of employment after 2020. This is because
investment ends once the 2020 tésgre 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 pric&he higher carbon price in S5 compared to the
reference case means that employment nesnalatively stable in S5, whereas ther

is a substantial fall in thedRerence casgue to a lower carbon price

There is further insight in comparing the 30% target (S5) with the Reference case in
the years 20312, where employment in S5 is initialightly 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 sliglavyer 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 20h&ards

The energyefficiency senario ($) haslargerlabour market impacts (around 0.3%)
In this scenario, the energfficiency objectiveis achieved througla mixture of
MBIs andregulation This means thahere are some revenues to be recy{leuch
stimulate consumer spend)ngut at the same timéirms have to bear the cost
increases opassthem onto customers in highgarices which has an offsetting effect
on demand Overall however, thee is apositive employment impact in this scenario
due tothe investment required to make the energy saviddter the investment is
completedn 2020, the positive empjanent impacts fall bacK his is due to the same
reason af the Reference case

Disaggregating Due to the complex interactions involved it is quite difficult to separate the causes of
the results by the net changes in empiment. The main driver is changes in economic output as a
cause 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 tas 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 rollout of new investment wilembodytechnologicalprogress and thisis
reflected inhigher productivity The effects of this on employmeateambiguous, as
higher productivity may lead to higher activity and an associated creatjobspfor

the boost to labour productivity may be larger than any doastitput 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 | N 2020, % DIFFERENCE FROM BASELINE

ref S3 S4 S5 S6
Portual 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 inRleéerencease.
Source(s): E3ME, Cambridge Econometrics.

Employment Table 3.8 shows the wholeconomy employment rekis by country. The ranking is
results by country 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 congttion), 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 increaseserdtctors include:

9 sectoral composition
1 responses of wage demands to higher prices
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9 substitution rates between energy and labour
9 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.

Sectoral results The sectoral resufts (see Figure 3.11) generally follow the expectations set out in
Table3.7).

Sectors that The greatest positive impacts on employment come from the 20% renewables target
produce and investment in energgfficient equipment. This requires sudodial investment
investment goodswhich 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 specifiesadiors that suffer adverse effects.
These could include energytensive production methods thatveaspecific skills
requirements. Some examples are considered in Chapter 5.

Sectors that There are some increases in employment levels in consehaggd sectors (e.qg.
produce consumerhotels and catering) which benefit from higher household digp®sacome when
goods 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-efimigncy
scenario (S6) and to some extent the MBI scenario (S4). The typessathptbare
created reflect the demand stimulated by the recycling of revenues into household
spending; there is no strong environmental component.

Energyintensive Employment in the energytensive industries increases slightly in the scenarios,
sectors 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 psoduct
and in turn lower employment demand some specific cases where there is strong
international competition these losses could perhaps be considerable.

However, in the period of heavy renewables investment (and esavijy
investment in S6), these inslbies can also be among the main suppliers of products
for which demand has been stimulatébnsequently, employment demands can
increase.

In all the scenarios there is also some substitution between energy and labour, which
has the effect thatemploym¢ can i ncrease even i f the ¢

Agriculture The agriculture results can be interpreted as movement within the sector from
traditional to biecrops. This is why the impacts on agriculture are not as high in the
Reference case as oneuwdexpect as a result of increases indiops demandlhe
issue of movements within, rather than between, sectors is discussed further in
Chapter 5.

2 Sectoral employment results in absolute levels are shownpemtix C.
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Sectors with an Employment in energy extraction sectors (E3ME gac2o& 3) is unaffected, because
exogenous our assumption is that mines and gas fields always operate at full capacity and any
treatment in the reduction in demand is simply reflected in reduced imports. However, if measures
modelling were adopted at a global level, then there could be sedhection 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 scenariosittv 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 determingulimy 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

Longterm It should be noted that over the long term there is some tendency in labour markets to
outcomes adjust to changes in demand; if demand for labour within one particular sector rises or

falls, over time average wages respond, affecting employimettier 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 shifiedesectors (such as
fossil fuels to renewables) and net changes cannot be fully estimated unless the whole
economy is taken into account.
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Figure 3.11: EU27 Sectoral Enployment in 2020, % Differencefrom Baseline

ref s3 s4 s5 S6

1 Agricultureetc. >0.5
2 Coal 0.5>x>C
3 Oil & Gagtc. 0>x>0.5
4 Other Mining <-0.5

5 Food, Drink & Tab

6 Text., Cloth. & Leath!

7 Wood & Paper

8 Printing & Publishing

9 Manuf. Fuels

10 Pharmaceuticals

11 Chemicals nes

12 Rubber & Plastics

13 NonMet. Min. Prods
14 Basic Metals

15 Metal Goods

16 Mech. Engineering
17 Electronics

18 Elec. Eng. & Instrum
19 Motor Vehicles

20 Oth. Transp. Equip
21 Manuf. nes

22 Electricity

23 Gas Supply

24 Water Supply

25 Construction

26 Distribution

27 Retailing

28 Hotels & Catering
29 Land Transpostc.
30 Water Transport
31 Air Transport

32 Communications
33 Banking & Finance
34 Insurance

35 Computing Services|
36 Prof. Services
37 Other Bus. Services
38 Public Admin. & Def
39 Education
40 Health & Social Wor
41 Misc. Services
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3.7 Results by occupation and galification

Overview The projections of employmenty sectordrive the occupational and qualifications
projectins. Projections of occupatial and qualification structure are mapped into
E3MEO®Ss sector al empl oyment forecasts
employment projections by occupations and qualificatiéios. occupations this is a
recursive process witho feedbacKrom 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 supplyl Belsupply

of people with formal qualifications is modelled independently of demand is
essentiallyunchanged between scenarios apart from a scale effect linked to the overall
labour supply projections from E3ME

Demand for and supply of qualifications is thémought into balance by

6 c o n st rafgorithm nwghith reallocates people with qualifications into
employment and specific occupations in a hierarchical fashiois reflectsthe link
betweenthe probability of obtaining and retaining employment, athe highest
qualification held”.

Model results Figure3.12to Figure3.14illustrate how employment projections, by occupation, vary
across the scenarfdsat apanEuropean level (EU27igure 3.12 and Figure 3.13
show the occupational structure of empioent, across all industries, for 2010 and
2020 respectivelyAt this broad level of aggregatiotiie occupational composition of
employmentdoes not show much difference betwestenarios. In general, the
disparities arevery smallfor both the base (20)1@&nd target year (2020).ooking at
the projected change of occupational @yment over 20120 some minor
differences can be distinguishdaljt their magnitude is very smalln generalthose
differences that do arisereflect differences in themacroecaomic levels of
employment across scenaria@nd the different sectoral structurésit because the
sectoral changes are not largedr impact on the breakdown by occupations is
similarly modest.

The more positive scenariashow the largest positive anthe smallest negative
changes. This pattern is common across all occupations, with the exception of
employmentof plant and machine operators and assemblengh is projected to
decline only in theBaselinesensitivity andReferencesensitivity scenar® andto
increase in all otherEven at themore detailed level of analys occupational
structure, the twaligit level, employment patternglo not vary much acrosthe
different scenarios.

29 The focus is on the highest qualification held.
%0 The constraining procesimes not affect theccupational result§he structure of employment by occupatisthe
same after the constraining process.

%1 Results for the sensitivity scenariae also included in these charts. They are described in Section 3.10.
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Figure 3.12 Occupational Shares in the Various Scenarios, 2010, EU27
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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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Figure3.15andFigure3.16 illustrate howthe qualificatiors structureof employment
and the levels of employment vary across the scenari@s. is the casefor
occupational employmenthe impact is negligible apart from scale effects. These
figures refer to projections before the constrainingcess isonductedOnce thisis
taken into account thgualifications resultsre further modifiedo reflect the patterns

of available supplywhich isessentiallycommon to all the scenarioEhe magnitude

of the changes after thisésen smaller.

Figure 3.5 andFigure 3.5 showthe qualifications structure of employment, across
all occupations, for 2010 and 2020 respectively. Overall, the qualifications
composition of employment idparely affected by the different scenarios. The
employmemn change over the period 2020 confirms that the net impact of the
scenarios on employmeby qualificationgs tiny.

The maindiscernible impacts againthe resultof scale effectsThe impact ofthe
environmental policie®n employmentby qualificationcan beexplored further by
looking intothe qualifications structure across occupational categdogisthese show
little or no change The qualifications structure@f employmentremains largely
unaltered across scenarios.

The key message fronthis analysis of modelling selts is that at this level of
aggregationany shifs in occupational and qualifications structure in the different
scenariosare very modestin their net effectOf course it is possible that at a more
micro level there will be more significaatfects,both in terms of positive demand for
certain types of skill associated with green technologieimore general impacts on
jobs in sectors that are hardest hit by the impact of environmental mitigation policies
(see Chapteb for examples) However such féects barely register at thrdACE 2-

digit level where other factors predominat€his is broadly consistent with the
findings from Chapte®.

It is clear thatMember State have responded in different ways to tBeeen agenda
and this is reflectedby the skills needs emerging in those countries within specific
sectors (se€CEDEFOP(201(3) for an examination of these issue$his is also
reflected in the baseline case used, which includes the effects of existing
environmental policy, such as the EU ETSd atructural changes to the workforce
that are related to the environment but not the direct result of policy.
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Figure3.15 Qual i ficationsd® Shares in the Various

RefSensitivity: Qil prices
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