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Low-carbon economy and industrial jobs:
can we have the best of both worlds?
Béla Galgóczi

1. Introduction
Combating irreversible climate change is clearly the major long-term
challenge of our century. Although revising the prevailing model of economic growth in the wake of the deepest crisis since the Second World
War is currently focused narrowly on financial and economic sustainability, the pre-crisis growth model based on an abundance of liquidity
and of material and environmental resources cannot be restored. Any
lasting recovery of the real economy will necessarily take the shape of a
more resource-efficient production model. This is a declared objective
of long-term political strategies, such as the Europe 2020 Strategy, and
also features in the broader global-level context in the UNFCCC1 round
of negotiations. Although hard-core policy tools to underpin these targets are still lacking, the process is irrevocably under way.
How the objective of a resource-efficient low-carbon economy is to be
reached and how the transition is being managed, however, are crucial
issues.
Is the scenario compatible with maintaining a strong industrial base in
Europe? While we argue that only a more ambitious and comprehensive
European climate policy framework would have a chance of delivering
the 2050 climate targets, this does not mean that Europe needs to give
up its industrial base and its related competences. In order to manage
this, however, a targeted industrial policy is needed.

1.

United Nations Framework Convention on Climate Change based on annual intergovernmental conferences of the parties (COP).
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This introductory chapter presents a framework for a European climate
policy that takes the challenge seriously: Europe cannot return to the
resource-wasting carbon- and energy-intensive economy that was the
foundation of economic growth in the post-War decades.
Section 1 frames the global context and in Section 2 we argue that, in accordance with current trends and policy tools, a paradigm change in the
production model is not yet in sight. We need economic instruments that
compel business actors to embark on a strategy of decoupling value generation from resource and energy use. Since without growth Europe will
not overcome its debt, employment and social crises, the only way ahead
is by enhancing energy efficiency and resource and material productivity.
After briefly reviewing Europe’s performance in fulfilling proportional
climate targets in Section 3, we point to the potential risks. Decoupling
economic growth from resource use on the basis of a neutral climate policy could theoretically be done by turning the broad economic structure
towards services: the industrial base would diminish and energy- and
resource-intensive activities would be abandoned. The relatively good
performance of European industry in reducing greenhouse gas emissions – as we shall show – offers an alternative.
In Section 4 we deal with the performance of European industry in terms
of energy efficiency and greenhouse gas reduction, while in Section 5
we address uncertainties attached to the possible employment effects of
current climate policy in Europe.
Section 6 stresses the necessity of active transition management on the
way towards a low-carbon economy in Europe with the involvement of
the social partners.
In the concluding section we argue that the option of attaining a lowcarbon economy through ‘deindustrialisation’ would not allow Europe to
preserve its competitiveness and knowledge base, which is also essential for
exploiting the potential of the emerging eco-industry. Decoupling is also possible with an industrial base that is more energy- and resource-efficient.
This assumes an active and targeted industrial policy, however, as several chapters of this book will underline.

8
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2. The climate change debate
Despite the dramatic and extraordinary pressures of the ongoing economic crisis, attention will, in the longer term, inevitably have to be
devoted to structural processes rather than to temporary crisis-management. The next big restructuring wave will be the transition towards
a low-carbon economy, also referred to as the ‘green transition’ or, by
some authors, the ‘third industrial revolution’ (Jänicke and Klaus 2009).
The International Panel for Climate Change (IPCC 2007) and the Stern
Review (Stern 2006) provided convincing evidence that the world is already experiencing global warming and that the human impact on climate has, since the onset of the industrial era, greatly exceeded the impact from natural factors.
As a result, deep and significant cuts in anthropogenic greenhouse gas
(ghg) emissions are urgently needed if we are to avoid dramatic, irreversible and self-reinforcing changes in the world’s climate. The Cancun
Agreements call for countries under the UNFCCC to list their emission
reduction targets and actions which they announced in 2010 as a basis
‘for the largest mitigation effort the world has ever seen’. The outcome
of Cancun is welcome as, for the first time, all the major economies have
committed themselves to reducing emissions, but it nonetheless falls far
short of meeting the underlying promise to keep the global temperature
rise below 2° C. In this way, the Summit drew attention to one of the
fundamental questions of climate policy, prompting widely differing interpretations and expressions of concern.
The World Energy Outlook 2010 (IEA 2010), after incorporating these
national commitments into its ‘new policies scenario’ model, reached the
conclusion that, on the basis of this scenario, the world climate is on
course to warm up by 3.5° C by the end of the present century.
The IEA also calculated what should have been done in order to meet
the 2° C target. Its achievement would have required a decarbonisation
rate (reduction in carbon emitted per unit of GDP) of 2.8 per cent a year
over the coming decade, in other words, double the rate achieved by the
world in the past decade. Moreover, in order to retain the 2° C scenario
as a realistic objective, worldwide decarbonisation would need to be accelerated at an annual rate of 5.5 per cent during the period 2020–2035
(that is, almost four times the current trend).
Greening industries and creating jobs
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In order to set an appropriate policy agenda, an emission target should
be agreed, and then, based on the current position, the trajectory for
reaching this target can be calculated. The G8 group of nations agreed in
2009 that the increase in global temperatures should be no more than
2ºC above pre-industrial levels. To achieve that, according to the models
on which the IPCC bases its calculations, global emissions will have to
be cut to half their 1990 levels by 2050. For industrialised countries this
would mean an 80 per cent cut in their emissions by that date, a reduction to two tonnes of CO2 equivalent per head per year. In 2008, emissions in the United States were around 24 tonnes per head; in Europe
they were 10 tonnes per head (IEA 2010).
According to the ‘road map’ drawn up at the UNFCCC conference in Bali,
developing countries are not required to come up with numerical targets
for cuts, but they are required to propose ‘nationally appropriate mitigation and adaptation actions’.
The European Union is committed to a 20 per cent cut in greenhouse gas
emissions by 2020, rising to 30 per cent if the rest of the world promises significant cuts. Japan’s government has promised a reduction of 25
per cent on 1990, but has revealed little about how it might meet such
a target. Australia’s government struggled to get its legislation through
parliament. Canada’s emissions continue to grow. The United States
would offer a 17 per cent cut in 2005 emissions by 2020 – according to
the figure in the Waxman-Markey bill, which is around 4 per cent below
1990 levels – well below the figure of 25–40 per cent that is expected
of developed countries. China has offered a 40–45 per cent cut in the
carbon intensity of its economy by 2020, which still reckons with further
emission growth.
Developing a globally applied and binding strategy for mitigating the
effects of climate change poses an unprecedented governance challenge.
This is what we saw with the failure of the Copenhagen COP15 Summit
in December 2009, while the relative success of the Cancun Summit
was merely due to the correspondingly diminished expectations. However, it is important that the commitment to the 2ºC limit for global
temperature increase was confirmed by the fact that the basic framework of climate policy ambitions for developed economies (80 per cent
decrease in greenhouse gas emissions by 2050) still applies. The UN
Climate Conference in Durban managed to adopt a universal legal agree-

10
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ment on climate change to be struck as soon as possible but no later than
2015.
Past performance at a global level is alarming. CO2 emissions from developed countries did not decrease in the period 1990–2008, while those
of developing countries showed a substantial increase. The overall global
balance is thus a 41 per cent increase in emissions between 1990 and
2008 (IGBP 2008). The development of CO2 emissions by the major
emitter regions in the world shows that while the EU has a relatively
stable track record, emissions in the United States keep growing and the
increase is gaining momentum in China.
The big picture can be discerned in the unequal distribution of global material and resource use and in its corresponding impact on environmental degradation and climate change. While developed economies (Kyoto
Annex I countries), with 15 per cent of the global population, use about
half of the global resources and are still mainly responsible for environmental degradation (45 per cent of greenhouse gas emissions in 2004),
the impact of this overwhelmingly affects the rest of the world and particularly the poor and vulnerable in Asian, African and South American
societies (Shah 2011). Even though the emergence of China is shifting
this distribution, it only means that a small share of the world population (developed economies together with the industrialised regions of
China make up around 20 per cent) is responsible for two-thirds of the
emitted greenhouse gases. The emergence of China also demonstrates
the absolute limits of this resource-intensive development model. If the
rest of the developing world also embarks on implementing the Western
production model, ten planets the size of Earth would not be enough to
provide the necessary resources (Bleischwitz 2010).
The total volume of material resources extracted or harvested worldwide
reached nearly 60 billion metric tonnes (Gt) per year in 2007, a 65 per
cent increase from 1980 and an estimated eight-fold increase over the
past century when material extraction was less than 7 Gt per year (including a 49 per cent increase in the extraction of fossil fuels and a 96
per cent increase in metals) (Krausmann et al. 2009). Limited progress
has been made in terms of decoupling resource extraction and material
consumption from economic growth. From 1980 to 2007 the material
intensity of the global economy decreased from around 1.3 kg per USD
(constant 2005 PPP) to just over 0.9 kg/USD (OECD 2011).

Greening industries and creating jobs

11

Béla Galgóczi

This global inequality in the use of material and environmental resources
also has a historical dimension and points to the most fundamental market failure of the capitalist economy. The use of environmental resources
(including also the atmosphere) appeared to be a free public good for
economic production. The external cost of the environmental degradation that is manifesting itself in climate change, however, involves a huge
shift in terms of space and time. Most affected will be the future poor and
vulnerable.
When talking about European climate and industrial policy in this publication we need to be aware that the golden era of post-war economic
growth and the welfare gains in the developed industrialised world rested on these global imbalances, resulting from a resource-wasting production and consumption model with huge negative externalities for the
future of the planet. We also need to see that labour – in the developed
world – achieved a fairer redistribution of income within that unsustainable economic model. We also know that once the current crisis is
over there will be no way back to the pre-crisis growth model but not
to the broader economic model of Western industrial civilisation either.
Enduring recovery will be possible only through a fundamental shift towards a resource and material efficiency-based low-carbon economy.

3. European objectives and performance in mitigating
climate change
Although Europe has registered a better performance in meeting climate
targets than the rest of the world, it is also behind its own targets and the
contours of a paradigm change are not yet visible.
The EU 2020 Strategy, with its threefold priority of ‘smart, sustainable
and inclusive growth’, has formulated its 2020 headline targets as a 20
per cent reduction of greenhouse gas emissions (rising to 30 per cent if
the rest of the world promises significant cuts), increasing the share of
renewable energy to 20 per cent of all energy generation and a 20 per
cent increase in energy efficiency compared to the base year 1990. It has
devoted one of its flagship initiatives to ‘resource efficient Europe’.
Whereas by 2008 greenhouse gas emissions from developed countries
(subject to the Kyoto Protocol) showed no decrease, the EU succeeded in
significantly cutting its emissions during this period. However, the rate
12
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Figure 1 Reduction of greenhouse gas emissions in the EU15 and EU27,
compared to 1990 levels (%)
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of reduction is much more due to cyclical economic downturns than to
a decoupling of emissions from economic growth as a result of climate
policy. The 2020 targets seem to be within reach, however, especially if
economic growth remains sluggish in Europe, as recent forecasts predict. Taking the base-year 1990 into account, EU15 greenhouse gas emissions in 2009 were down by 12.6 per cent, while EU27 emissions were
down by 17.4 per cent (Figure 1).
Out of the EU27’s total 17.3 per cent reduction in emissions between
1990 and 2009, 7.3 per cent had already been achieved in 1994 (at the
lowest point of the transformation crisis in Central and Eastern Europe),
and a further 8.2 per cent reduction was due to the economic crisis in
2008–2009. Data for 2010 (only available for the EU15) also show the
cyclical nature of greenhouse gas emissions: with a recovering economy,
emissions grew by 2 percentage points. This shows clearly that the bulk
of the so-called emission cuts was actually attributable to a contraction
in output and economic crisis.
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European data reveal piecemeal progress. Resource productivity2 – in
terms of which economic growth is decoupled from resource use – shows
only marginal improvement. While labour productivity in the EU27 grew
by 14.2 per cent during the 1999–2007 period, resource productivity improved by just 7 per cent (Eurostat 2010). Resource efficiency has not yet
become a driver of economic decision-making.
It should be noted that these increases in resource productivity were
more driven by GDP growth rates than by growth rates in domestic material consumption (DMC). Absolute decoupling between resource use
and economic growth – in other words, producing more (in terms of
GDP) with less resource input (in terms of DMC) – has therefore not
taken place.
The differences in resource productivity displayed by individual member
states are frequently overlooked (Figure 2). The gaps are enormous: for
example, the level of resource productivity in Luxembourg is thirty times

Figure 2 Resource productivity (EUR/tonne) and per capita CO2 emissions in
the EU by member state
(LU 4320; 21,70)
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Resource productivity (GDP/DMC) is defined as the ratio between gross domestic product
(GDP) and domestic material consumption (DMC).
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what it is in Bulgaria. This gap is thus far wider than corresponding gaps
in GDP/capita or wages. Even if Europe, as a whole, is currently profiting from the huge ‘emission drops’ in Central and Eastern Europe’s new
member states, caused by the collapse of their traditional industrial base
in the early 1990s, these countries face particularly severe challenges
when it comes to increasing resource productivity in the future.
If we also look at CO2 emission intensity of EU member states per capita
(Figure 2), we get quite a different picture. Luxembourg, which leads in
terms of resource productivity, is the worst performer in terms of per
capita CO2 emissions (in 2009 it was 21.7 tonnes). For Bulgaria, the
country with the lowest resource productivity, it was 6 tonnes, while for
Latvia it was a mere 3 tonnes (the lowest in the EU).
At the same time, it is important to note that it is not production alone
that determines the resource efficiency – in a wider but more relevant
sense – of a given country or region. What matters above all is consumption. A country might, after all, specialise in economic activities with
low-resource use and emissions, while importing resource-intensive
products.
One study conducted using consumption-based CO2 accounting finds
that Europe should add net imports of 4 tonnes CO2 equivalent per person to its per capita production-based CO2 emissions. The latter were
10 tonnes CO2 equivalent in 2008, so this would mean 40 per cent additional emissions (Steven J. Davis and J. Caldeira 2010)! This is also an
important policy implication for the future.
The European Environment Agency (EEA) report tracking European
performance in meeting the Kyoto targets (EEA, 2010) reckons with a
possible fulfilment of the EU Kyoto targets by 2020. However, this envisaged meeting of the greenhouse gas reduction target, even if achieved,
will be predominantly due to one-off events associated with economic
crises and is not based on a sustainable implementation of measures
aimed at achieving policy targets.
Even if Europe is performing better than the rest of the world, it is not on
a sustainable track towards fulfilment of the ambitious 2050 targets. The
target of an 80 per cent cut in emissions for the industrialised economies
by 2050 means a cut in emissions to two tonnes of CO2 equivalent per
head per year. In 2008, emissions in Europe were 10 tonnes, with an
Greening industries and creating jobs
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extra 4 tonnes CO2 equivalent of imports. There is thus a long way to go
to meet this long-term objective.

Gap between performance and long-term objectives
The challenge is not simply to raise current efforts to a quantitatively
higher level – in other words, quadrupling current decarbonisation levels in coming decades – but to raise policy implementation to a qualitatively new level (Galgóczi 2010). A paradigm change entailing a comprehensive reorientation of how production, consumption and overall
economic activity are organised still lies in the future (Degryse and Pochet 2009).
This does not mean, however, that actions have ensued, even if we consider the pre-crisis period.
The piecemeal approach characterising the efforts to combat climate
change has contributed, alongside the lack of any genuine paradigm
shift, to an emerging critical stance – mainly by environmental NGOs –
in relation to the current mainstream climate policy discourse.
In the words of Crist (2007), ‘industrial-consumer civilization has entrenched a form of life that admits virtually no limits to its expansiveness
within, and perceived entitlement to, the entire planet’. But any questioning of this civilisation is by and large sidestepped in the mainstream
climate-change discourse, with its single-minded quest for a ‘globalwarming techno-fix’. The dominant frame of the climate change discourse is focused on pragmatic work designed to address global warming
specifically, while failing to address the foundations of the civilisational
pattern.

4. Economic instruments and the issue of policy
implementation
In order for a paradigm shift to take place, tools and instruments should
be created that realise policy objectives at the level of business and consumer decision-making. It would also require the implementation of a
new type of supranational governance with multi-actor involvement.

16
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Implementation is thus a cornerstone of achieving climate policy targets.
What we have now at European level are mostly declared objectives,
without a concrete roadmap or instruments of implementation. While
economic actors are becoming aware that the costs of using environmental resources will be increasingly important in their business operations,
they are unable, in the absence of a concrete policy framework, to plan
any necessary adjustments.
Before taking account of the economic tools and instruments necessary
for achieving climate targets, it is worth looking at the main lines of economic theory.

4.1 Economic theory and sustainable development
Neoclassical economic theory is not able to address the crucial issues of
sustainable development. With the assumption of the substitutability of
economic and natural capital (Solow 1974) with the help of technology
and a properly working price mechanism, Solow maintains the view that
man-made capital can, in principle, replace all types of natural capital.
This is known as the weak sustainability view: essentially, every technology can be improved upon or replaced by innovation, and there is a
substitute for any scarce resource or material. This view seriously overlooks the limited character of natural resources and the external effects
of their wasteful use. From the perspective of sustainable development,
the natural capital stock is to be preserved and no substitution between
economic and natural capital should take place.
Another theoretical approach put forward from a non-orthodox perspective aims to resolve the economic-ecological conflict with the imposition
of zero-growth or ‘steady state economy’, as Herman Daly (2005) has
put it, arguing for ‘stopping growth, but not development’. Prosperity
without growth was Tim Jackson’s central thesis in his influential report
for the UK Sustainable Development Commission (Jackson 2009). More
radical critiques of the resource-intensive growth model, such as the
French ‘decroissance’ (‘degrowth’) movement, poses fundamental questions about growth itself and seeks alternatives to growth (Gadrey 2010).
Although these authors have made a huge contribution by putting the
issue of sustainable development at the centre of economic debates and
their perspective might also be a long-term reality for the developed
Greening industries and creating jobs
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world, it has been not clarified how monetary and fiscal policy would
function without growth in a high-debt environment that is a determining characteristic of all major economies for the coming decades.
There is another way in which the resource-wasting economic model can
be turned around, however. Zero-growth or even decreasing resource
use does not mean that economic growth would not be possible.
Decoupling economic growth from natural resource inputs – also called
the ‘strong sustainability concept’ – is not only possible in relative but
also in absolute terms, as several authors show (see also Schepelmann
in this volume). An important paper by Bleischwitz (2010) argues that
resource productivity – that is, the efficiency of using natural resources
to produce goods and services in the economy – will become one of
the key determinants of economic success and human well-being. The
author introduces the empirical tool of material flow analysis to measure
the use of natural resources and gives evidence of resource productivity increases across a number of economies. Introducing the notion of
‘material flow innovation’, the paper also discusses innovation dynamics and issues of competitiveness. However, he concludes that market
barriers make a case for effective resource policies that should provide
incentives for knowledge generation and get the prices right (see also
UNEP 2011).
Increasing resource productivity is indeed a viable option: as the Lindau
group calculated, a resource productivity increase of about 4 per cent per
annum would be needed in order to achieve absolute decoupling (www.
worldresourcesforum.org).
Munoz and his colleagues claim that in industrialised countries current
resource productivity must be increased by an average of a factor of 10
during the next 30 to 50 years. This is technically feasible if we mobilise
our know-how to generate new products, services, as well as new manufacturing methods and modes of consumption (Munoz et al. 2009).
Although the European Union has committed itself to the ‘strong sustainability’ concept of a resource-efficient economy, as we show below,
this concept largely remains a declarative objective without the tools
needed to enforce it.

18

Greening industries and creating jobs

Low-carbon economy and industrial jobs: can we have the best of both worlds?

4.2 The fragmented framework of economic tools and
instruments in European climate policy
The central issue is how to achieve appropriate resource price signals.
Within the European context economic policy instruments determining the effective carbon price include ‘cap and trade’ policies (such as
emissions trading), a variety of carbon-related taxes and the direct involvement of the state through steering mechanisms (for example, emission standards, levies on carbon-based energy generation and use, while
providing subsidies for environmental innovation). These instruments,
taken on their own, would be incapable of translating policy targets into
business reality. What is needed is a coordinated policy mix of these instruments, with a clear implementation agenda at European level, but
this is largely missing.
As regards carbon-related taxes, Cottrell (2010) gives a critical overview
of scattered practices by EU member states. Although green taxation is
a constant element of climate policy discourses in Europe, green taxation, as a percentage of GDP, is now lower than it was ten years ago (Le
Cacheux 2010; Eurostat 2010). Jänicke and Zieschank lay down a framework for environmental tax reform and draw consequences for shifting
competitive advantages in industry and green growth (Jänicke and Zieschank 2011).
While a carbon tax is still a theoretical option at the European level, Europe has launched an Emission Trading System.
The European Commission is currently finalising the design of the third
trading phase of the ETS, which will begin in January 2013 and last until 2020. The Commission’s stated objective is to increase the share of
emission permits that are auctioned rather than allocated for free to installations covered by the ETS.
The European Emission Trading System clearly demonstrates the uncertainties and distortions of policy instruments that are not integrated into
a comprehensive policy framework (see also Laurent in this volume).
The current form of the EU ETS has been criticised in several respects,
as it fails to give proper incentives to economic actors to reduce CO2
intensity (Le Cacheux 2010). It has been also subject to wide manipulation and fraud and has thus become a source of uncertainty for economic
actors (cf. ETUC 2010).
Greening industries and creating jobs
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Generally speaking, the potential exposure level of industries or sectors
to EU ETS can be assessed through three major factors: the CO2 intensity of production, the opportunity to abate carbon within the sector and
the ability to pass along carbon cost increases to output prices. The economic impact of the EU ETS scheme hinges to a certain extent on whether carbon costs are reflected in output prices, while the overall emission
cap is of greatest importance in achieving lower emissions.
A key concern is the potentially negative impact of the next phase of the
ETS on the competitiveness of affected businesses. Evidence from interviews with almost 800 managers in Europe shows that most industry
sectors that will still be entitled to free emission permits would not face
an increased risk of closure or relocation outside the EU if they had to
pay for permits (CEP 2010). Another study on the potential effects of the
EU ETS for industrial branches, carried out by the ZEW Institute, concludes that some of the sectors analysed have the ability to pass through
a portion of their carbon costs to consumers. However, the results also
indicate that sectors cannot achieve a complete pass-through of their
costs into output prices, with the exception of ceramic goods. Moreover,
although generally accepted as an important indicator for the competitiveness implications of EU ETS, the ability of sectors to pass on costs
also has its limits. The longer term impacts – in particular, of sectors and
firms attempting to passing through carbon costs, and the consequences
for leakage – remain uncertain (Oberndorfer 2010).
The CEP paper argues that European governments should improve the
design of the ETS by limiting existing exemptions and raising additional
income of up to 7 billion euros annually. Rather than providing an unspecific subsidy for industry, this money could be earmarked to finance
investments and R&D crucial for the transition to a low-carbon economy. It could equally be used to mitigate the possibly regressive effects of
higher carbon prices on low-income groups.
There is substantial uncertainty about the third phase of EU ETS, with
a hardly calculable increase in EU ETS costs driven by an assumed increase in the price of allowances. Capital intensive industries need time
to plan investments and to respond to policies. According to a study by
the WWA consultancy group, commissioned by the EIUG and the TUC,
the forecast increase in the total energy bill, taking electricity, gas and
emissions reductions schemes together, is projected to be between 18
per cent and 141 per cent by 2020. These figures include the costs of EU
20
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ETS phase III and show an incredibly wide range (EIUG-TUC 2010).
Companies participating in this study reported an increasing reluctance
on the part of their owners to commit to any investment, given not only
the scale of climate change costs, but the ongoing uncertainty surrounding the climate change regime and its impact on energy prices.
Improving resource efficiency is a key issue and the European Commission has presented its Roadmap for a resource-efficient Europe (European Commission 2011). This document closely follows the Flagship
Initiative on a Resource Efficient Europe under the EU2020 Strategy
and calls for a decoupling of economic growth and the use of resources.
How realistically can this be achieved in a context of sluggish growth?
How determined is the EU to impose serious binding targets on member states and the different industrial sectors, and will it be ready to implement sanction mechanisms to ensure compliance with such targets?
These questions remain open. Are binding targets sufficient, or should
other devices – such as price mechanisms comparable to the European
Emissions Trading Scheme (ETS) – also be contemplated in the field of
resource efficiency?
Europe thus has a controversial emission trading system covering a
fraction of economic activities, no carbon tax at European level and a
number of sector-related policies at national level. This policy framework does not provide a sound foundation for achieving Europe’s announced climate policy targets.

5. The role of European industry in decoupling resource
and energy use from growth
A decoupling of energy and resource use from economic growth can theoretically be made in two main ways: broad restructuring of a national
or a regional economy, where energy and resource intensive activities
are downscaled or abandoned and other activities of value generation
are developed (for example, services, finance and so on). Luxembourg
and the United Kingdom are examples of this in Europe as their high resource efficiency and economic structure shows. What works on the scale
of national economies would not work on the level of the 500 million
EU27, however. Deindustrialisation is not a way for Europe to meet climate targets, not just because the magnitude of that restructuring would
have a high price in terms of employment and human resources. IndusGreening industries and creating jobs
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try is the foundation of Europe’s competitiveness and without industrial
competences neither business-related services nor an eco-industry can
function. If industrial goods were imported from other parts of the world
where lower climate standards apply, global emissions and resource use
would not benefit either. The only way ahead is through eco-innovation
and higher resource and energy efficiency on the part of an industrial
base maintained and continuously upgraded in Europe. In this regard,
industrial policy is a key element of a climate policy framework (several
chapters of this book are devoted to industrial policy, see Rondinella,
Wilke and Nelissen).

Trends of energy intensity by country and economic sector in
Europe
Over the period 1990–2008, the total GDP of the EU27 grew at an annual average rate of 2.1 per cent, while the final energy consumption grew
by only 0.5 per cent annually. Consequently, over the period, final energy intensity decreased at an average annual rate of 1.6 per cent. In 2007,
the decrease even reached 4.5 per cent compared to 2006. In 2008, final
energy intensity remained at the same level as in 2007.
Trends differed significantly among EU member states: final energy intensity decreased very rapidly in Estonia (by around 8 per cent a year)
and also to a lesser extent in Slovakia, Lithuania and Bulgaria (around 5
per cent a year); in contrast, it increased in Portugal and Spain.
Improvements in final energy intensity were influenced both by structural changes in the economy (such as a shift from industry towards
services) and, within industry, to less energy-intensive processes, and by
energy efficiency improvements.
Figure 3 shows the changes in energy intensity by sector in the EU27.
Since 1995, decoupling of growth from final energy consumption was
most successful in the agricultural and industrial sectors, where energy
intensity has decreased by 25.7 per cent and 24.9 per cent, respectively.
In the tertiary and transport sectors final energy consumption intensities
have decreased by 15 per cent and 8 per cent, respectively, compared to
1995. In households, final energy consumption per capita has increased
by 1.9 per cent since 1995 due to larger and more numerous dwellings
and more ownership of electrical appliances.
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Figure 3 Index of ﬁnal energy intensity by sector, EU27 (1995=100)
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The development of CO2 emissions showed a similar trend. For the period 1990–2008 emissions decreased by 9.4 per cent in the energy industry, 25.1 per cent in manufacturing and construction and 12.1 per cent
in the residential, tertiary and agriculture sectors, but grew by 23.8 per
cent in the transport sector.
Data thus show that industry had a major share in the improvement of
energy intensity and in the reduction of CO2 emissions in Europe in the
past decade, while households and the transport sector saw no or only
minor improvement.

6. Possible employment effects
Under circumstances of major uncertainty with regard to the concrete
tools of European climate policy, it is difficult to discuss their expected
employment effects. We make an attempt here only in order to highlight
the main contradictions between targets, intentions, implementation
and reality (for more on employment effects see the chapters by Mestre
and Morvannou, Torregrossa and Wilke in this volume).
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It is important, at the outset, to distinguish between the expected effects
of intended climate policies (that is, those formulated in terms of promises and targets) and climate policy that is actually being implemented by
means of effective and binding policy instruments. The same inconsistency affects employment forecasts. Most of the literature assumes the
fulfilment of declared climate policy targets when calculating positive
employment effects, but tends to downplay employment risks, because
it does not (or cannot) fully take into account the effects of measures that
have not (yet) been implemented but would be required for the achievement of long-term targets.
With all the uncertainties of policy tools and the implementation of climate change mitigation policies, it is important to examine the potential
effects of these developments on industrial activity and employment in
Europe, both in quantitative and qualitative terms. If we look at the possible social consequences of a climate mitigation policy that is indeed
being implemented, and where the assigned economic instruments are
actually applied (not the case up to now), we can identify two major impacts: one is the effect on employment, the other is the way in which a
higher carbon price affects different income groups in society and influences equity.
One thing is sure: with the implementation of climate targets, industry
and industrial jobs will be significantly transformed, in both quantitative and qualitative terms. Theoretically, the connection between climate
policy and employment is ambiguous and depends on the sign of crosselasticity of labour demand with respect to energy prices.
However, there is a broad consensus in the European literature (for example, Cedefop 2010 and further studies cited in this section) that although climate policies would have no major aggregate impact on the
number of jobs, a massive redistribution of jobs is to be expected:
–
–
–

new jobs are being created;
existing jobs will be transformed (‘greened’ jobs in existing industries);
jobs will also disappear.

There will be huge differences between regions, branches and sections
of the labour market.
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There is also a clear consensus that jobs identified as ‘green jobs’ will be
net beneficiaries of the process, although the contours of this category
are not clearly defined (green jobs are often referred to as jobs that contribute to preserving or restoring environmental quality; jobs that reduce energy, materials and water consumption; jobs that contribute to
decarbonising the economy and minimising all forms of waste and pollution). It matters a lot, however, if we restrict this classification to single products or take the whole value chain into account (producing steel
might not be seen as a green activity but if this as an input for a windmill,
the perspective changes). Bearing this in mind, high energy intensity and
carbon emission activities are, in general, expected to suffer a decline
and substantial employment losses. This might affect regions, countries
and industries unevenly and the resulting tensions need to be addressed.
In most of the existing literature on possible employment effects, there
is too much focus on the positive side of the green restructuring process
(‘green jobs’), and too little on employment risks and negative impacts
involving a potential reduction in some activities. This is typically true
of the European Commission’s Communication ‘Seven measures for 2
million new EU jobs’ (European Commission 2009a), which calculates
the employment creation effect of the measures contained in the European Energy Efficiency Action Plan. For energy efficiency measures in
the housing sector there is indeed huge job creation potential, provided
the projected magnitude of retrofitting buildings can be realised (and
envisaged programmes do not fall victim to austerity measures). The
‘Employment in Europe 2009’ report takes a more nuanced approach
but puts green job creation in the foreground (European Commission
2009b). A study by the UNEP and the ILO (UNEP 2009) takes into account the job creation potential of the green economy, branch by branch.
It draws an important distinction, saying that jobs that are ‘green’ in
terms of the end product are not always green in terms of procedure
because of the environmental damage caused by inappropriate practices
(for example, in the recycling industry). The report also addresses the
issue of job quality in the context of green jobs.
A discussion paper by the King Baudouin Foundation goes further, as it
addresses the implication of individual climate change mitigation measures on social justice and employment (Schiellerup et al. 2009).
A recent paper based on US data on electricity prices and labour market
indicators for the period 1976–2007 estimates that in the short run, an
Greening industries and creating jobs
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increase in electricity prices of 4 per cent would lead to a reduction in aggregate FTE employment of about 460,000 or 0.6 per cent (Deschenes
2010).

Branch-level employment effects
When examining the branch-level employment effects of applied and
planned climate policy measures, the uncertainty is even greater than for
higher level economic activities. One key question concerning climate
policy is how it aims to achieve emissions cuts; whether by reducing activities that are energy intensive or by increasing the efficiency of these
energy intensive activities.
Government policies often do not explicitly target energy inefficiency,
but rather the amount of energy used. By doing so, they do not recognise
that many energy-intensive products have a low lifecycle carbon footprint, mainly due to their durability and recyclability. Energy-intensive
sectors, such as steel, chemicals and ceramics, provide many of the materials and products that are essential for the transition to a low-carbon
economy (wind farms, for example, need steel, cement, carbon fibre and
aluminium). These materials and industrial products may also help to
reduce energy use by providing homes with energy efficient glass and
insulation.
Energy intensity is not in itself bad for the environment, while energy
inefficiency definitely is. Europe cannot produce low-carbon energy or
consume energy more efficiently without energy-intensive products.
Consequently, there is a significant difference between potential adaptation strategies: do we wish to downsize energy- and resource-intensive
industrial activities – for example, by concentrating on financial services
instead of manufacturing – or to increase energy and resource efficiency while maintaining core industrial activities. These questions remain
open.
We need to bear in mind, however, that most manufacturing emissions
originate in primary production, while most value added is concentrated
in downstream processing and application. According to a 2007 study
by the United Kingdom-based Carbon Trust, the impact of carbon costs
on these higher value added manufacturing activities is small compared
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to differences in labour, energy and other input costs between EU and
non-EU countries (Carbon Trust 2007).
Syndex Consultancy has carried out several empirical studies and forecasts on the sectoral employment effect of climate policy measures (for
more detail, see Mestre and Morvannou in this volume). One of their
studies commissioned by the European Trade Union Confederation
(Syndex 2009) took stock of potential employment effects for existing
industries, emerging industries and major infrastructure projects in Europe. Accordingly, the renewable energy sector will be a future source of
employment growth. Developing, installing, operating and maintaining
renewable energy systems will create a vast number of new jobs, which
are both local in nature and not subject to relocation. According to the
forecast made in the study, the 1.4 million jobs accounted for by the sector in Europe in 2005 are likely to increase by a further 760,000 jobs by
2020. The Commission reckons on 2.3-2.8 million jobs in the renewable energy sector in Europe by 2020 (European Commission 2009b).
The UNEP-ILO study on green jobs calculates a potential 20 million new
jobs in the renewable energy sector worldwide by 2030 (UNEP 2009).
There is great employment creation potential in reducing emissions in
the housing and construction sector, as the operation of buildings accounts for 40 per cent of all energy use. Jobs are to be created mainly
in the construction sector and in the industries delivering the necessary
technology overhaul. The Commission’s Employment in Europe report
estimates that the Directive on Energy Performance of Buildings will
create between 280,000 and 450,000 new jobs in the medium term.
New jobs are linked to activities in the retrofitting of buildings and energy management, including related services (facility management, maintenance and control). Industries delivering domestic appliances, office
equipment, air conditioning, lighting and heating systems, as well as related ICT services will also benefit from the programme. It is estimated
that every 1 million euros invested in energy efficiency creates 12–16 new
jobs. The proportion of stimulus packages spent on such projects has a
high rate of return, not only in terms of lowering emissions but also in
creating jobs. The only question is how long these public resources will
remain available at a time when the overall focus of economic policy is
debt consolidation and austerity has become the number one priority.
Manufacturing is responsible for one-third of global energy use and 36
per cent of global CO2 emissions (International Energy Agency 2007).
Greening industries and creating jobs
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Within manufacturing, the steel industry accounts for 30 per cent of industrial CO2 emissions and employs 550,000 employees in Europe, now
that excess capacities have been eliminated through decades of restructuring. The steel industry is also a key innovator and supplier of several
products of the green economy (windmills), with lightweight steel solutions contributing to long-lifetime buildings and better energy performance.
Over the past 40 years, the unit CO2 and energy consumption of the European steel industry have decreased by 50 per cent and 60 per cent, respectively. Almost all the steel from cars is being recycled, and by 2015,
95 per cent of all car materials must be completely recycled.
Even though the steel industry is one of the most energy-intensive industrial activities, the lifecycle CO2 footprint of its products has decreased
dramatically and its energy efficiency has also improved. The industry’s
contribution to further emission reduction is expected to be made by
further energy efficiency improvements and not by further downsizing.
The post-2012 EU ETS regime will be crucial for the steel industry in
Europe. In the current circumstances, future effects on employment in
the industry cannot yet be predicted.
For other energy-intensive sectors besides iron and steel – such as aluminium, cement and lime manufacture, pulp and paper making, basic
inorganic chemicals, and nitrogen fertilisers – there is even greater uncertainty. Many of these industries are based in regions of relatively high
unemployment, and their continued operations are vital to the economies of these areas.
Transportation is a particularly critical industry in terms of both its climate effect and its key role in the European economy. While efforts are
being made to reduce the footprint of cars, public transport systems offer lower emissions and greener jobs.
Railways can generally be regarded as sources of green employment. In
many countries, however, the trend over the past few decades has been
away from rail, and towards cars, trucks and planes, a trend which takes
us further away from achieving a sustainable balance between modes of
transport. Employment – both in the operation of railway lines and in
the manufacture of locomotives and rolling stock – has fallen accordingly.
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In the EU25, a total of 8.2 million people were employed in all transport
services combined in 2004. Railway transport accounted for just 11 per
cent or 900,000 jobs. Rail employment has fallen in the past few decades: in the short period of time between 2000 and 2004, the number
of jobs was cut by 14 per cent. Road passenger and freight transport,
in contrast, account for some 4.3 million jobs and air transport jobs
number 400,000 (Syndex 2009).
Road transport emissions dominate transport emissions, with light-duty
vehicles responsible for the bulk of emissions globally and emissions
from transport still growing fast. Global CO2 emissions from transport
grew by 44 per cent from 1990 to 2008. Depending on the assumptions
for economic growth, transport emissions might grow by another 40 per
cent by 2030. Estimates like this already take account of efficiency improvements.
The automotive industry and its supply industries employ a total of 12
million people in Europe, making it the backbone of European manufacturing industry: 2.3 million employees are directly involved in the production of vehicles, while the supply industry has 10 million employees
(ACEA 2010). According to the already cited UNEP report, only some
250,000 jobs are directly involved in the manufacturing of fuel-efficient,
low-pollution and low-emission cars and can be considered green jobs
within the European automotive industry (UNEP 2009).
The automotive industry faces particularly tough challenges over the
next few years, in the course of the transformation to a low-carbon
economy. The key process of the next decades will be the restructuring
of industry through environmental modernisation. The greening of the
automotive industry by low-emission cars and its integration into an allinclusive mobility system are the decisive elements of this strategy.
There are two key objectives for the automotive industry with regard to
lower CO2 emissions: the reduction in CO2 emitted by cars and commercial vehicles in operation, and the reduction of CO2 emissions in the
production of vehicles. Overall CO2 emissions resulting from the manufacture of passenger cars increased between 2005 and 2007 at a rate of
1.4 per cent, due to the growing number of passenger cars produced.
Efficiency rates, measured by the amount of CO2 emitted per vehicle
produced, fell by 5 per cent to 0.83 tonnes CO2 over the same period
(Syndex 2009).
Greening industries and creating jobs
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The greater challenge for the industry, however, is to meet the binding
CO2 emission limits for passenger cars and light-duty vehicles. The European regulation sets a binding limit for CO2 emissions from an average
new car fleet at 130g CO2/km by 2012, with premium fees imposed if
the average CO2 emissions exceed the limit value in any year from 2012.
The Commission’s long-term target will be 95g/km, specified for 2020.
It is worth mentioning that the binding regulation of 2009 was the result of 13 years of discussions on the reduction of CO2 emissions from
passenger cars. In 1995, the European executive body had announced a
120g CO2/km target for 2005. In the following years, the target was postponed twice, once to 2010 and then to 2012. The automotive industry
failed to meet it voluntary targets, hence the binding regulation.
It seems clear that in the future the conflicts between a growth-oriented market strategy of the automotive industry and the goal of reducing
CO2 emissions will become more and more marked. The industry has a
strong interest in changes being managed without major cutbacks in the
market or financial burdens on the car industry itself. Therefore industry
representatives are demanding that policymakers across Europe adopt a
comprehensive strategy involving technologies as well as market incentives, infrastructure adjustments and changes in driving habits.
Under these circumstances it is extremely difficult to give a realistic forecast for the likely development of employment in the automotive industry in the coming decade (for a detailed analysis of the automotive sector
see Wilke and Wolff in this volume).
In the absence of a European concept for a sustainable balance of modes
of transport, this calculation could not take into account possible shifts
between modes of transport, whereby, for example, the share of road and
individual transport would certainly lose out to rail and public transport,
with corresponding consequences for employment.
The uncertainty surrounding potential employment effects of the green
transformation applies not only to the automotive industry but to manufacturing industry as a whole. Most available forecasts assume at least a
neutral overall employment effect, while putting the creation of new jobs
in green industries in the foreground.
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A recent Cedefop study estimates a loss of nearly 2 million manufacturing jobs in Europe by 2020: ‘although there might be expectations of an
increasing share in manufacturing at national level, the total share of
jobs in manufacturing and construction in EU27 will decrease from 22.9
per cent in 2010 to 21.3 per cent in 2020’ (Cedefop 2010).

7. Sustainable restructuring
As is the case with major restructuring processes, managing the transformation by means of appropriate policy instruments with the involvement of the social partners will be a decisive factor in its final success.
One crucial question is how the costs of the transition will be distributed
among the various actors and within society.
This restructuring process will also be unique in the sense that it is directly induced and shaped by explicit policy targets to mitigate climate
change, implemented by means of a policy mix. This is genuinely different from restructuring processes that were driven by market forces (for
example, globalisation) and where the role of policymaking was more
indirect, in the form of liberalisation and deregulation practices (without
explicit policy targets). This is why ‘anticipation’ of change attached to
this new restructuring wave can be more straightforward and explicit
and responses to its challenges (above all related to employment) can
even be planned and integrated into the policy framework right at the
outset. Above all this would include the design of targeted labour market
policies to ease necessary transitions and matching education and training measures. The most urgent step would be a proper assessment of the
concrete and planned climate mitigation policy measures for employment.
Another vital question concerns how to manage this process in a socially
sustainable way, what role trade unions would have and what strategies
they follow.
The critical environmentalist approach vis-à-vis the traditional stance of
trade unions was originally based on the assumption that the basis for
the social reconciliation between the capitalists and the working class
became possible on the basis of the high degree of wealth established
through ever increasing material flows and the wastage of natural resources. Growth was considered a way of reconciling opposite interGreening industries and creating jobs
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ests (workers/capital) by redistributing (part of) the additional wealth
(Maier 1990). From this point of view, in continental Europe the social
partnership model was developed between labour and capital in order to
minimise strikes and social unrest in general, always provided that there
is enough growth for labour to receive a decent share of it.
Labour and capital were thus perceived as two sides of the modern industrial capitalist production model.
Does this mean that trade unions are still ‘locked-in within that traditional capital–labour deal’ and would be incapable of developing new
strategies and moving beyond the established production model?
The supposition of a ‘locked-in position’ of the labour movement in the
resource-wasting capitalist production model might have been applicable to the traditional constellation in the industrial post-Second World
War production model. At the same time, labour has always been on the
opposing side vis-à-vis capital, to which it has adopted a critical stance,
albeit without managing to question – or having failed in its attempts to
do so – the foundations of the capitalist production model.
If we look at the role of labour within the ‘labour–capital deal’ of the industrialised production model, it is not enough to point out that it is part
of the system. For capital, labour is one production factor, while natural
resources, including the atmosphere, are another. In this respect, labour
used to constitute, for capital, a quasi-externality and the acquired rights
– in other words, a decent ‘price’ for labour – were hard won. It is indeed
true that internalising the external costs of using environmental resources for business operations requires a paradigm change in the production model and that this process expands the scope of the traditional
capital–labour conflict/dialogue. It is also true that the constituency of
trade unions (employees) as consumers is an integral part of the capitalist production/consumption model. At the same time, trade unions as
longstanding opponents of capital are, precisely, in a position to address
issues linked to the other externality (environmental resources).
Another prejudice often applied to trade unions in the past was that they
were predominantly interested in preserving the status quo. However,
not least because of the structural pressures induced by globalisation in
recent decades, trade unions (together with works councils) have now
become important agents in the management of change.
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A key demand of European trade unions in such an approach is for a
‘just transition’ (now enshrined in the Cancun declaration). According
to the ETUC (2010), the five pillars of a just transition to a low-carbon
European economy are as follows:
(i)
(ii)
(iii)
(iv)

(v)

dialogue between governments and key stakeholders, including the
social partners;
green and decent jobs through investment in (new) low-carbon
technologies, R & D and innovation;
green skills developed by active strategies of government training,
allowing a shift towards a low-carbon economy;
respect for human and labour rights: the democratic decision-making and enforcement of these rights are essential to ensure a fair accommodation of interests of workers and communities at all levels;
strong and effective social protection systems.

Trade unions as major societal actors will have a crucial role in pushing ahead this paradigm change, even if this might increase the pressure
of deep structural change with effects on their traditional constituency,
namely working people.

8. Conclusions
There is a consensus in Europe that reversing climate change is the overall policy priority of the coming decades and that the transformation towards a resource-efficient and low-carbon economy will be the decisive
trend of the future. Even if past performance in fulfilling previous targets
is very disappointing, it can be firmly stated that the determination of
European policymakers and economic actors to achieve a breakthrough
in greenhouse gas emission cuts has undoubtedly become serious in recent years. The concrete economic tools and the economic foundations
of this process are largely missing, however. Examples of the existing
economic instruments – such as the EU ETS – clearly show this and lead
to a situation in which the effective carbon price in the future is still not
calculable. On the one hand, we have ambitious targets and promises
but it is still uncertain by what means and at what price these objectives
could be achieved.
A paradigm shift from a resource-wasting production and consumption
model towards a low-carbon and resource-efficient Europe is clearly
Greening industries and creating jobs
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necessary and the speed of adaptation should be raised by a magnitude. What we have stressed in this introductory chapter and will be addressed by the individual chapters of this book is that this large-scale restructuring process needs a guiding principle. Sustainable industrial and
structural policies are needed in order that this revolutionary process
can take place in a socially balanced way and Europe will be able to keep
its industrial core competences. A low-carbon European economy without a strong resource and energy-efficient industry would not be able to
exploit the opportunities of green growth, would result in massive job
losses and would not help the global climate, either.
When addressing the issue of the employment impact of this transition process, the focus is generally put on the job creation effect in the
form of green jobs. It is not enough to talk about green jobs only: the
challenges of the transformation of existing industrial jobs also need to
be addressed. It is clear that the transformation towards a low-carbon
economy will encompass a full-scale transformation of the whole economy, with wide-ranging employment impacts. As is the case with major
restructuring processes, managing the transformation by appropriate
policy instruments with the involvement of the social partners will be
a decisive factor in its ultimate success. It is crucial to decide how the
costs of the transition will be distributed among the various actors and
within society.
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Towards a resource-efficient Europe
Philipp Schepelmann

1. Introduction
Within the framework of the Europe 2020 Strategy for a smart, sustainable and inclusive economy the European Commission has launched a
so-called flagship initiative for a resource efficient Europe. The President
of the European Commission, José Manuel Barroso stated in the accompanying press release:1
Continuing our current patterns of resource use is not an option. They put
too much pressure on our planet and make our economy more dependent
on external supplies. A smarter use of scarce resources is therefore a strategic necessity, but also an economic opportunity. Through more resource
efficiency, clearer long-term policies and joint investments in green innovation, we are strengthening the basis for growth and jobs for our citizens and
delivering on our climate and energy objectives.

With the flagship initiative the European Commission intends to create
a common vision to support a long-term perspective for an efficient use
of natural resources. The Commission plans to launch strategies and effective measures in the areas of climate change, energy, transport, raw
materials, agriculture, fisheries and biological diversity.
The European Commission’s cross-cutting approach seems to reflect the
findings of the latest state-of-the-environment and outlook report by the
European Environment Agency which reveals an ‘enhanced understanding of the links between environmental challenges, combined with unprecedented global megatrends. This has allowed a deeper appreciation

1.

See: `http://europa.eu/rapid/pressReleasesAction.do?reference=IP/11/63&format=HTML
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of the human-made systemic risks and vulnerabilities that threaten ecosystem security, and insights into the shortcomings of governance’ (EEA
2010). Finally, the EEA and the European Commission seem to be turning away from incremental environmental analysis and moving towards
a more profound investigation of root causes and possibly a systemic
transformation of the EU economy. The fact that the flagship initiative
was launched not only by the Directorate General for the Environment,
but by the President of the Commission, who has announced initiatives
across different policy areas, seems to be a promising start. It remains
to be seen whether the European Commission can muster the necessary
competences and leadership needed to bring about a resource-efficient
Europe.
The ultimate proof will be whether the EU manages to decouple resource use from economic development to such an extent that it decreases the pressure on the global environment in absolute terms. So
far, the various EEA assessments of the state of the environment have
revealed that the European Union has developed consumption and
production patterns which impose unsustainable levels of pressure on
ecosystems in Europe and other parts of the world. The flagship initiative promises to ‘define medium and long-term objectives and means
for achieving them with the main aim of decoupling economic growth
from resource use and its environmental impact’ (European Commission 2011).
The coupling of economic growth and resource use has become an essential part of our industrial history, our way of life and economic development as we know it. Thus, the flagship initiative seems to have introduced something new and even revolutionary. Is the management of
natural resources a new competence of European Union? What is the
extent of the EU resource use? What would an improvement in resource
efficiency mean for the competiveness of the EU economy? What would
a transition towards a resource-efficient economy require? To answer
these questions, we need a deeper understanding of what consumption
of natural resources really means for the European way of life and the
EU economy.
This chapter reflects on the flagship initiative for a resource-efficient Europe of the Europe 2020 strategy. It starts by describing the dependence
of industrialised countries on the exploitation of natural resources and
attempts to convey the size of EU resource consumption by presenting
40
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the results of EU-wide material flow accounting. The relation between
competitiveness and resource consumption is briefly explained. After
the description of the state of resource consumption in the EU and its
economic implications the chapter proposes ways in which a transition
towards a more resource-efficient Europe could be prepared with the
policy instruments of the European Union.

2. A material world: the coupling of economic growth
and resource use
We live in a material world. The satisfaction of basic needs, our wellbeing and often our social status depend on what we own and consume.
Being rich and powerful is often displayed by means of material goods
such as large houses, fast cars, extravagant food and fashionable clothes.
In the industrialised world, consumption of material goods is driven by
much more than need. To a large extent it has become an end in itself
(Fromm 2005).
Many people are preoccupied or even possessed by the pursuit of material happiness, which may be caricatured as the accumulation of
things we don’t need with money we don’t have in order to impress
people we don’t care about. Indeed, the egalitarian access to material
wealth can be seen as one of the driving forces behind the European
model of social partnership. However, even though many Europeans
still feel disadvantaged the majority of the people in the world have
to cope with much worse material deprivation: they have insufficient
shelter, not enough or low quality food and insufficient access to clean
water.
In the industrialised world, the material goods that help to cover basic
needs are usually taken for granted. EU citizens have managed to acquire
a material status that allows almost everyone to live decent dwellings,
with electricity, plenty of food and water from the tap. Europeans are
connected to a material- and energy-intensive infrastructure of roads,
railways and electronic communication. Hunger has become rare. Much
more common is material wealth and even abundance to the point of
decadence. To indulge in material luxury is advertised and displayed by
the mass media as a desirable state of being and has become a powerful
driving-force of our economy.
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3. The materialisation of wealth
In Europe, material abundance and waste of natural resources is no
longer confined to the rich. Industrialisation and economic growth have
allowed society as a whole to participate to a large extent in a lifestyle
characterised by a relatively high degree of material wealth. The economic growth model was the basis for social reconciliation between the
capitalists and the working class. In industrialised countries it was coupled with growth in material flows of enormous proportions. The case
of the United States of America well illustrates the increase in material
flows during the past century (Wagner 2002). At the beginning of the
twentieth century, the US economy required about 200 million tons of
raw materials. At the end of the century, the US economy consumed
more than 17 times more resources: about 3.5 billion tons of minerals,
metals, biomass, sand, stone and other materials were being consumed
to keep the US economy running. More than the growth of the US population it was the increased productivity of the economy during the twentieth century that required more raw materials. The American way of
life allowed the average citizen a standard of living unprecedented in
history. Economic growth went hand in hand with a series of technological innovations. The ‘modern times’ of capitalism – as portrayed by, for
example, Charlie Chaplin – came to be synonymous not only with the
products of the car manufacturer Ford, but also its production process,
which came to be known as ‘Fordism’ (Gottl-Ottlilienfeld 1926). More
and more raw materials could be turned with increased efficiency into
more and more consumer goods.
The mechanisation of the production process was mirrored by the technological inventions that considerably improved life and working conditions within households. Washing machines, refrigerators, different
generations of ovens (from gas to microwave) and a multitude of other
electronic helpers allowed a degree of comfort enjoyed in previous centuries only by the nobles. But even the most powerful emperor could not
enjoy the luxury offered by what have become standard consumer goods
such as TV sets, water closets or vehicles powered by the equivalent of
dozens of horses.
The speed of material innovations was as remarkable as the speed with
which people took them for granted. Unprecedented innovations and
their material basis became the foundation of prosperity and progress,
but one cannot assume that this can continue forever.
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4. Early warnings
Public confidence in eternal economic growth was shaken in the early
1970s. From 1972 until 1974 commodity prices increased steeply, driven
primarily by the oil crisis. Public concern in the oil-dependent industrialised world rose accordingly. A landmark publication was the study
Limits to Growth by Donella and Dennis Meadows, published in 1972
by the Club of Rome (Meadows 1972). The study was based on scenarios
showing that dwindling supplies of natural resources were a threat to
global economic development.
Since then, prices of natural resources and public concern about their
use have oscillated at a high level, although it has turned out that the
negative impacts of resource use – for example, climate change and loss
of biodiversity – are of more concern than the scarcity of resources. Nevertheless, a number of scholars have stressed that a more systemic understanding of the relations between the rapidly growing economy and
its physical basis is needed. Robert U. Ayres drew attention to the ‘industrial metabolism’, proposing a more systematic accounting of material
use (Ayres 1978) (Ayres & Simonis 1994). Others followed and managed
to measure resource dependency from the economic macro level (whole
economies) down to the micro level of single products (Moriguchi 2007).
In the context of the emerging industrial ecology and ecological economy
a number of scholars have discussed the need for fundamental changes
in human development and the economy. A prominent example was
a senior economist of the World Bank, Herman Daly, who proposed a
steady state economy as an answer to the physical limits of economic
growth (Daly 1973). Eventually, Schmidt-Bleek proposed a fundamental
dematerialisation of the economy by decoupling economic development
from material consumption (Schmidt-Bleek 2006).
The fundamental insight that humanity and society are constrained by
their physical basis has a much longer history. In 1798, Thomas Malthus
warned that geometrical growth of the population would ultimately be
limited by the arithmetical growth of food production (Malthus 1798).
Fifty years later, the Great Famine in Ireland during which hundreds of
thousands of people died or emigrated showed the grim reality behind
Malthus’s theories. The introduction of artificial fertiliser in the succeeding decades considerably increased harvests and made it possible to feed
the rapidly expanding population of Europe during early industrialisation. With his invention of artificial fertiliser German chemist Justus
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Liebig proved that technological innovations and fossil energy can help
to expand – to a certain degree – the limits of nature. Around the same
time, in 1866, Ernst Haeckel created the concept of ecology (Haeckel
1866). According to his definition, ecology is the science of living beings
and their connectedness to their natural environment by physical and
energetic exchange processes (metabolism). From an ecological point
of view, the sustainable use and management of resources is of fundamental importance for the development of societies and humankind in
general. The essential role of resources for the development of societies
in history had already been pointed out in the first half of the twentieth
century by Karl Wittfogel (Wittfogel 1981). He described the collective
control of water as one of the distinguishing features of the totalitarian
states that flourished in the stone-and-copper age. He claimed that having control of scarce natural resources is equal to controlling society.
In fact, many historical developments are connected to alterations of the
physical basis of human development. For example, the settlement of
major civilisations along rivers; the rise and fall of the Polynesians; the
industrialisation of coal mining regions; and the Gulf wars of our times
have a physical background, reflecting dependence on natural resources.
Even the foundations of the European Union can be traced back to an
institution for the joint management of natural resources: the European
Community for Coal and Steel. The institutional predecessor of the European Union was founded in 1951 by Belgium, Germany, France, Italy,
Luxemburg and the Netherlands. Main objective of the European Community was to secure peace by joint management of coal and steel. The
founders of the European Union understood that natural resources were
not only key to the post-war reconstruction of Europe and its economic
prosperity, but also for its peaceful development. According to French
foreign minister Robert Schuman the aim was to ‘make war not only unthinkable but materially impossible’.

5. Resource use in the European Union
Although the joint management of natural resources was a prominent
motive for the founders of the European Union it is of little importance
for contemporary EU decision-makers. In general, interest in the sustainable management of natural resources is low. Consequently, neither
the EU nor its member states have invested significantly in developing
a sound knowledge base for a resource-efficient Europe. Nevertheless,
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what we already know is sufficient to make decisions leading in the right
direction (Schepelmann, Schütz, et al. 2006).
A time series of the US flow of raw materials during the twentieth century was compiled by the US Geological Survey. The EU, on the other
hand, does not even have a geological survey. In general, the data on the
EU’s resource consumption are dispersed and the collection of data and
the establishment of a knowledge base have been core objectives of the
European Commission’s Thematic Strategy for the Sustainable Use of
Natural Resources. An essential foundation of a knowledge base on the
consumption of natural resources is so-called material flow accounting
(MFA). Some basic figures on material flows may illustrate the extent of
resource use in the European Union.
In cooperation with EUROSTAT the OECD has prepared methodological guidelines for material flow accounting for their member states. An
overview of accounting economy-wide material flows is given in Figure 1,
while Table 1 lists a number of indicators applied by European statistical
services.

Figure 1 Economy-wide balance scheme
Input
Domestic extraction:
– fossil fuels
– minerals
– biomass

Unused domestic extraction

Economy

Output

Material accumulation
(net addition to stock)

Material throughput
(per year)

To nature:
– emissions to air
– waste landﬁlled
– emissions to water
– dissipative use
Unused domestic extraction

Exports
Indirect ﬂows
associated with
imports

Exports

Recycling

Indirect ﬂows
associated with
exports

Note: Water ﬂows are excluded because they represent enormous mass ﬂows (one order of magnitude more than all other
materials). Accounts for water ﬂows should therefore be drawn up and presented separately (Eurostat 2001). Air is omitted for the same reason. Emissions to soils are included in the category ‘dissipative use‘.
Source: Eurostat 2001.
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Table 1 Macro-indicators for material ﬂows
Indicator

Formula

Subject

Total Material Requirement
(TMR)

DMI + indirect ﬂows

Domestic and imported resources,
including their ‘ecological
rucksacks’, which are required
for domestic production and
consumption

Total Material Consumption
(TMC)

TMR – (exports + indirect ﬂows
of exports)

Domestic and imported resources
including their ‘ecological rucksacks’, which are required for
domestic consumption only
(excluding exports)

Direct Material Input (DMI)

Domestic material used + imports

Domestic and imported resources
without ‘ecological rucksacks’,
which are used for domestic
production and consumption

Domestic Material Consumption
(DMC)

DMI – exports

Domestic and imported resources
without ‘ecological rucksacks’,
which are used for domestic
consumption only (excluding
exports)

Most meaningful is the indicator Total Material Requirement (TMR).
It not only accounts for natural resources extracted and used within an
economy, but also for the so-called ‘ecological rucksack’. The ‘ecological
rucksack’ measures hidden material flows connected to the extraction of
natural resources. If these indirect material flows are not accounted for it
is not possible to assess the increasing environmental pressure connected to trade. For example, if a European contemplating marriage buys
a platinum ring, it requires the import of about 4 grams of platinum.
Thus, the indicator Domestic Material Consumption (DMC), which Eurostat currently applies, would account for 4 grams of domestic use of
platinum. The primary production of 1 gram of platinum is connected
to the flow of about 600 kilograms of materials by mining activities and
the use of fossil fuels (Saurat & Bringezu 2008). Thus, the 4 grams of
imported materials would induce hidden flows, which would be about
600,000 times larger than the final product. The 600 kilograms of overburden, mining wastes and fossil fuels indicate significant environmental destruction at the mining site and beyond. The Blacksmith Institute
and the Green Cross (2011) associates mining activities with the worst
pollution in the world. Especially in developing countries mining activities are also connected to a number of relevant social and workers’ rights
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issues. It is therefore relevant not only to measure the direct material
consumption of the European Union, but also to take into account the
so-called ‘hidden flows’ triggered by European consumption and production patterns. This would result in the Total Material Requirement
(TMR) of the EU, which has reached a considerable size. According to
(Schepelmann, Schütz, et al. 2006) the EU25 had an annual Total Material Requirement of about 22 billion tons. This would be equivalent to a
freight train about 9 million kilometres long. Such a hypothetical freight
train with 27 billion wagons would have a length equivalent to 222 times
the earth’s circumference.
Material flows are indispensable for a number of European industries
such as building and construction, the food industry, the metal processing industries, the energy sector and the car industry. In Germany, about
50 per cent of all direct and indirect resource demand results from these
five sectors.
The EU economy is increasingly dependent on resource imports from
other world regions. Not only imports of metals, oil and gas need to be
secured, but also critical metals such as antimony, gallium, germanium,
indium, platinum and others. High-tech industries, in particular the information and communication sector, will be affected by declining availability of precious metals. Also eco-innovations such as photovoltaic or
electric cars will be determined by the availability of gallium or lithium.
It can be expected that worldwide competition for these resources will
increase significantly in the near future. An increased awareness of the
importance and value of the material dependency and vulnerability of
the EU economy is needed. With the European Community of Coal and
Steel, joint management of natural resources was the cradle of the European Union. It is high time that today’s political and economic leaders
rediscovered the importance of natural resources and material flows for
the functioning of the EU economy.

6. Competitiveness and productivity in the EU
The founders of the European Community of Coal and Steel understood
that the EU’s industrial base depends on secure material flows. The
economy has changed since then and so has the relevance of different
materials for the functioning of the European economy. But even though
products and materials have changed, access to affordable natural reGreening industries and creating jobs
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sources is still a prerequisite for manufacturing. Therefore, resource efficiency affects the European economy as a whole. On the one hand, the
efficiency of resource use will influence demand, which will affect the
prices of global commodities. On the other hand, resource efficiency decreases dependence on external suppliers. From an ecological point of
view a smaller throughput of natural resources will put less pressure on
the earth’s carrying capacity. Thus, resource efficiency is one of the key
challenges for the future of the EU’s economy.
These general assumptions also have concrete implications for meeting
the EU’s economic targets. For example, one of the paramount objectives of the Lisbon Strategy and Europe 2020 is improving the competitiveness of the EU industry. There is no indication of a trade-off between
the environmental objective of resource efficiency and the economic objective of competitiveness. Bleischwitz, Steger et al. (2009) have even
shown a correlation between competitiveness and resource productivity.
This has been expressed in a positive relationship between the Growth
Competitiveness Index,2 as measured by the Davos World Economic Forum, and resource efficiency (Domestic Material Consumption, DMC,
divided by Gross Domestic Product, GDP): the most competitive industries are the most resource efficient, and vice versa.
The correlation between resource productivity and competitiveness calls
for more in-depth research to establish sound causal explanations. However, cost arguments could explain the positive correlation. Manufacturing companies that use fewer natural resources have smaller production
costs. Actually, the use of fewer materials in the value chain offers three
major saving opportunities: first, a resource-efficient company would
have to pay less for buying resources on the world market; second, the
company would have to transport and process less mass within the production chain; and third, the company would pay less for recycling and/
or depositing the resulting waste.
The higher the prices of resources become, the more relevant is resource
efficiency for the overall cost structure of manufacturing industries. This

2.
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Opinion Survey’). Both data sets can be accessed at: http://gcr.weforum.org/gcr2010/
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Figure 2 Development of material and labour costs in German manufacturing
industry
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Source: Federal Statistical Service (2008).

argumentation can be supported with national data from Germany. According to the German Federal Statistical Office the share of material
costs in German manufacturing industries increased from 37 per cent to
43 per cent between 1995 and 2006, while labour costs decreased from
25 per cent to 18 per cent (Bleischwitz et al. 2009; see Figure 2).
These figures imply that for reducing costs in manufacturing industries
resource costs have become more significant than labour costs. We may
assume that natural resources have also become more relevant for improving overall competitiveness.
This has major implications for any economic strategy seeking to improve competitiveness, regardless of whether it would be on the macro
level of the Europe 2020 Strategy or the micro level of individual companies. It would certainly require a major revision of established economic thinking as it is still the prevailing opinion among CEOs and other
economic decision-makers as well as their consultants that labour offers
the highest potential for reducing production costs. Nevertheless, the
data from Germany suggest that this widespread notion needs to be revised, at least in manufacturing companies that process large amounts of
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expensive natural resources (for example, steel processing industries).
Thus, strategies for resource management have the potential to put less
pressure on labour. Econometric calculations on the macro level have
even shown large positive effects of resource efficiency strategies on employment (Meyer et al. 2007).
In 2006, former German Minister of the Environment, Sigmar Gabriel,
at the first joint conference of the German Federal Ministry for the Environment and the German Metalworkers Union, IG Metall, said of resource efficiency: ‘Our joint demand is that before cutbacks in staff and
firing of workers and employees are considered, allegedly to improve
competitiveness, it is better to ask the numerous clever engineers and
managers to develop strategies to improve materials and energy productivity’ (Bundesministerium für Umwelt Naturschutz und Reaktorsicherheit et al. 2006, author’s translation).
At the microeconomic scale of individual companies there are many examples of successful strategies for improving resource productivity, such
as by closing water cycles, reducing energy and material costs and improvements in material quality.
Although the relevance of cost arguments increases with rising prices for
natural resources such as oil or minerals and metals, resource dependency in the EU and its member states is still growing. Despite striking
differences between countries, resource productivity is increasing more
slowly than GDP (Bleischwitz & Steger et al. 2009). The annual average
improvement of resource productivity indicates that further innovation
is needed to meet the annual 3 per cent target formulated by the European Commission in the Thematic Strategy for the Sustainable Use
of Natural Resources. To meet the target, there must be investment in
technologies, know-how and services for improving the overall resource
productivity of European economies.

7. From environmental policy towards a European
transition agenda
European environmental policy can boast a number of success stories.
Compared to the 1970s, when most European citizens first became
aware of environmental problems, the European Union has achieved
what Article 2 of the EU Treaty refers to as ‘a high level of protection and
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improvement of the quality of the environment’, notably in the areas of
water and air quality. The European Union has been a driver of progress
by passing ambitious environmental legislation. The main thrust of this
legislation has been reactive, aimed mainly at the ‘end-of-pipe’. EU pollution control has led to substantial investments, for example, in air filter and waste water treatment installations. According to the European
Commission’s estimates for two decades (1990–2010) the implementation of seven directives in the area of water and air protection required
capital expenditure of around 230 billion euros, with annual operating
costs of around 10 billion euros (Andrews et al. 2000). These investments in air and water protection have not only improved the quality of
the environment, but have also created around 300,000 jobs in a highly
competitive European eco-industry.
The reactive ‘end-of-pipe’ approach of traditional environmental policy
has been expanded against the background of climate change and other
profound global challenges of the twenty-first century. While climate
change mitigation policies were induced by the consumption of fossil
energy carriers it has become more and more evident that not only the
consumption of resources for energy production needs to be reduced
and changed, but that the whole ‘diet’ of industrial societies is not sustainable. Closer investigation of the industrial metabolism reveals that
the resource requirements of industrial societies are in many areas too
large, too dirty, economically unfair, socially exclusive and a threat to
global security. The cultural, social, economic and technological innovations that are required to meet the challenge of a transition towards a
sustainable industrial metabolism will also offer new growth and employment opportunities. If they are well prepared, these opportunities
will most likely be much larger than the economic opportunities that
have already been realised with ‘green growth’ strategies connected to
traditional ‘end-of-pipe’ environmental regulation.
Although the EU flagship initiative might introduce a new generation
of more profound transition policies there is still room for improving the
implementation of existing joint Community legislation. Even though it
has resulted in a healthier environment and better protection of habitats
in the European Union, there is still a considerable gap between the ‘old’
and the ‘new’ member states. This is not only true for Central and Eastern European countries but also with regard to the southern EU member
states. In order to protect the landscape and biological diversity of Europe, and for more harmonious implementation of the environmental
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acquis communautaire, the European Union will have to strengthen
environmental cohesion between south, north, west and east.
From past experience with high environmental standards lessons could
be drawn with potential implications for economic development in the
new EU member states and candidate countries.
On the one hand, the successful environmental clean-up in Europe
shows that ambitious environmental standards and economic success
are not at odds. On the contrary, the richest nations seem to have the
highest standards. On the other hand, traditional pollution control tends
to be a very cost-intensive exercise. The strategy ‘get rich first and clean
up later’ has proven to be short-sighted because it shifts costs to future
generations. It seems more intelligent to prevent damage from occurring in the first place. In this light it would be advisable to re-evaluate
the European model of industrialisation and environmental protection.
This could create an opportunity to learn from mistakes, avoid damage
to nature, human health and the economy and shape a more cost- and
resource-efficient environmental policy.
End-of-pipe solutions seem to be the most cost-intensive option because
the economy suffers from damage inflicted on nature and human beings
and, in addition, will have to pay to put things right. Therefore, it makes
more sense for environmental policies to try to move away from endof-pipe solutions by tackling environmental problems at their root. For
example, SO2 and NOx emissions from the burning of fossil fuels can be
reduced by expensive filter technologies. A more advanced solution is to
improve energy efficiency by reducing the consumption of fossil fuels.
This would not only reduce the costs of buying fossil fuels, but would
also reduce SO2 and NOx emissions (including emissions that cannot be
filtered, for example, CO2).
These systemic considerations require a different kind of policy design.
In the case of energy efficiency, the implementation of stricter standards
would not only affect environmental policy, but also other non-environmental policy areas, such as housing, mobility and industrial development.
Thus, a resource-efficient Europe would require ambitious environmental standards and strict regimes of implementation, but also the transformation of consumption and production patterns, resulting in struc52
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tural change in virtually all economic sectors. Such a structural change
would require massive public investments in infrastructure and production facilities. As the European Union is a complex multi-level governance system, political compromise is often difficult to achieve, especially
when linked to a substantial allocation of funds. A sustainable transition
agenda would have to be integrated within the existing strategies and instruments. In addition, it would require development and adjustment of
targets, timetables and monitoring mechanisms. Furthermore, the existing arsenal of research and technological as well as financial instruments
would have to be considered. Therefore, a quick overview of the main EU
strategies, programmes and policies that will be affected by a transition
agenda towards a resource-efficient Europe is required.
–
–
–

strategic objectives and indicators defining the broad guidelines of
EU policies;
policies setting the framework for the economies of the EU member
states and initiating structural interventions;
programmes with the potential to stimulate resource efficiency.

8. Strategic objectives and indicators
At the strategic level, a guiding vision is still lacking for a transition towards a resource-efficient Europe. So far, the Lisbon Strategy has been
the most prominent attempt to define strategic economic objectives and
indicators for the European Union as a whole. Adopted in March 2000,
the Lisbon Strategy aimed at making the EU the world’s most competitive knowledge-based economy, with sustainable economic growth,
more and better employment opportunities and greater social cohesion.
The Strategy was accompanied by a set of so-called Structural Indicators. The choice of Structural Indicators was based on previous procedures and they were used for two purposes:
(i)

monitoring progress in both achieving the identified targets and implementing policies; and
(ii) assessing the effectiveness of policies.
While the first goal can be easily achieved, evaluating the implementation of measures is not well developed in the EU and most of its member
states.
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In March 2001, the European Council expanded the scope of the structural indicators from purely socio-economic objectives to sustainability.
The main objective of this broadened scope was to find out how eco-industries could promote growth and employment. Thus, in October 2001, the
European Commission proposed new environmental indicators, which
were approved in December 2001 by the European Council in Laeken.
After the Lisbon Strategy the first Sustainable Development Strategy
(SDS) was agreed at the European Council in 2001. Subsequently, in
2005, the revised SDS formed the basis for working towards effective
responses to global development risks.
Most of the social issues addressed in the SDS are persistent social, economic and environmental problems which require structural changes in
society. Therefore, the SDS can be considered a long-term strategy for
the EU.
The renewed Strategy adopted by the European Council addresses seven
key challenges:
(i) climate change and clean energy;
(ii) sustainable transport;
(iii) sustainable consumption and production;
(iv) conservation and management of natural resources;
(v) public health;
(vi) social inclusion, demography and migration;
(vii) global poverty.
In February 2005, the European Commission adopted a set of sustainable development indicators (SDIs) for monitoring the implementation
of the Sustainable Development Strategy (SDS).
In order to group the 155 or so SDIs, Eurostat proposed a multi-layer
system with three levels:
(a) Headline indicators for initial policy analysis and monitoring
progress towards headline policy objectives. They are intended for
high-level policy makers and the general public.
(b) Indicators to support the evaluation of core policy areas and more
detailed monitoring of progress in achieving headline objectives.
They are constructed for policymakers and the general public.
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(c) The third level is supposed to be used by a more specialised audience for further policy analysis and better understanding of the
trends and complexity of issues associated with the themes or interlinkages with other themes in the SDI framework.
The question is whether the Structural Indicators or the SDI could be
used to guide and monitor a transition to a resource-efficient Europe.
Both indicator systems are so broad that they seem able to reflect sufficiently different political agendas, including resource efficiency. In fact,
their political inconsistency is one of their weaknesses. To some extent,
the SDI and the Structural Indicators overlap. This overlap is symptomatic of a weakness in the Sustainable Development Strategy (SDS) and
the SDI, which indicates a lack of policy coherence.
It is not clear why the European Commission has developed both the
Lisbon Strategy and the Sustainable Development Strategy with indicator systems more or less in parallel. The strategies and indicator systems
seem to reflect the complexity of EU policymaking rather than the simplicity of a single political agenda. To achieve the necessary policy coherence three options are available:
(i)

a better and more transparent justification for the concurrency between the two strategies and corresponding indicator systems;
(ii) the abolition of one strategy and indicator system; or
(iii) the merger of the two systems into a comprehensive overarching
strategy and indicator system for (sustainable) social, economic and
environmental development.
It is still unclear whether the EU’s Europe 2020 Strategy will follow
one of these options or whether it will be yet another ‘overarching’
strategy, one that simply adds to the existing inconsistency rather than
reducing it.
In addition to resolving the inconsistency of political leadership, SDI
and Structural Indicator systems need further development and harmonisation. Nevertheless, the complex and highly valuable indicator
systems could be used immediately to monitor a transition towards a
resource-efficient Europe. For example, modes of transport, energy and
resource productivity are already covered by the best available datasets
of Eurostat and other European agencies.
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The overall guiding objective for a resource-efficient Europe is an improvement in the energy and material productivity of the EU economy.
In this context, the European Commission expects to combine the objective of improving resource productivity by decoupling resource use from
economic activity with the aim of an absolute reduction in resource-specific impacts, as shown in Figure 3.

Figure 3 Decoupling economic activity, resource use and environmental impact
Economic activity

1. Resource productivity:
€/kg
3. Eco-efficiency:
€/impact

Resource use

2. Resource speciﬁc impacts:
impact/kg

2005

Environmental impact

2030

Source: European Commission (2005).

Already, Eurostat reports regularly on the EU’s resource productivity
by measuring the relationship between the economic growth (GDP) of
the member states and their Direct Material Consumption (DMC). Although the reporting needs improvement and deeper analysis, it gives
an impression of the magnitude of the challenge involved in overcoming
the divide in resource-productivity among EU member states (Figure 4).
Currently, the worst performer uses more than 30 times more resources
per unit of GDP than the most resource-efficient economy. Compared to
the EU27 average the worst performer is still more than a factor of eight
behind. In other words, the most resource-intensive economy in the EU
could save more than 80 per cent of its resources per unit of GDP if it had
average EU production and consumption patterns. The comparison on
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the macro level only looks at the symptoms and does not reveal the causes of high or low degrees of resource productivity. For example, service
industries require less resources than manufacturing industries. Economies with renewable energies require less materials than those which
depend on a steady input of fossil energy carriers. Thus, a resource-efficient Europe will require a diversity of strategies, which take regional
characteristics of consumption and production patterns into account.
Nevertheless, the country comparison in Figure 4 reveals huge potential
for improvement, especially in Central and Eastern Europe.

Figure 4 Resource productivity in the EU27, 2008
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Note: Gross National Product (GDP) by Domestic Material Consumption (DMC) in 2008.
Source: Eurostat (2011).

9. Policies
Consistent and integrated policies are required to initiate a transition
towards a resource-efficient Europe. According to the European Commission, in 2009, 10 per cent of the total EU budget was allocated for
environmental purposes. This pales in comparison to the 80 per cent
spent on Regional Policy and the Common Agricultural Policy (CAP). In
2009, CAP spending was around 60 billion euros.
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A transition towards a resource-efficient Europe would not only improve
agricultural production but also minimise external inputs such as chemicals or fertilisers. A green CAP could guarantee high quality and healthy
food, safety of food supply as well a high level of environmental protection and nature conservation through productive reorganisation and a
high level of sustainable technological innovation.
Since 2007, half of the EU budget has been dedicated to structural intervention within the framework of EU Regional Policy. According to
the European Commission, between 2007 and 2013 the total amount of
Structural and Cohesion Funds allocated to environmental activities has
doubled compared to the previous funding period to around 100 billion
euros (30 per cent of total spending). Half of this investment will be devoted to end-of-pipe technology, nature protection and risk prevention.
The other half will be spent on indirect investments with an impact on
areas such as transport and energy systems, eco-innovation, environmental management for business, urban and rural regeneration and ecotourism. As Schepelmann et al. (2009) have outlined, EU Regional Policy could boost overall resource efficiency primarily in resource-intensive
CEE industry. However, in reality most of the budget is still primarily
dedicated to end-of-pipe environmental protection.
EU member states and regions could be motivated to adapt national
stimulus programmes to the objective of improving national resource
efficiency, which is already monitored via the Sustainable Development
Indicators. Linking EU cohesion funding with national green stimulus
programmes, which have emerged in the wake of the 2008 financial crisis and monitoring with EU Sustainable Development Indicators would
address two persistent problems of EU Regional Policy: a lack of cofunding and accountability. Using the established Cohesion Funds and
reporting mechanisms for monitoring regional policies for improving resource efficiency could allow the Community to implement a transition
towards a resource-efficient Europe immediately.

10. Programmes
The European Union already has a number of programmes dedicated
to key elements of a transition towards a resource-efficient Europe. The
central role of these programmes, combined with other instruments, has
been described by Bleischwitz et al. (2009) in a study commissioned by
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the European Parliament´s Committee on Industry, Research and Energy (ITRE).
The Competitiveness and Innovation Framework Programme (CIP)
is intended to boost the competitiveness and productivity of European
industry, and to promote innovation activities by financing and delivering business support services. The programme period runs from 2007 to
2013 with a budget of 3.6 billion euros.
The CIP is divided into three operational programmes:
(i)

Entrepreneurship and Innovation Programme (EIP). The main
objectives of the EIP are to support SME start-ups, cooperation and
innovation. The four environmental priority areas are material recycling, building and construction, food and drink, greening business and ‘smart’ purchasing. EIP accounts for around 60 per cent of
the total CIP programme.
(ii) Information Communication Technologies Policy Support Programme (ICT PSPS), which would not be a priority area for preparing a transition towards a resource-efficient Europe.
(iii) Intelligent Energy Europe (IEE). The main aim of the IEE programme is to support the use of renewable energy sources and the
rational use of energy. It promotes changes in legal and societal
framework conditions for initiating change (optimal implementation and preparation of legalisation). The work programme stresses
that projects have to be built on well-tested strategies and technologies, and aim to remove non-technological market barriers and to
develop new approaches. Keywords of the IEE are ‘market transformation’ and ‘changes of behaviour’.
The Seventh Framework Programme for research and technological
development (FP7) is the largest research programme in the world. It
bundles all research-related EU initiatives together to develop the European Research Area (ERA). It consists of four basic components: cooperation, ideas, people and capacities.
Collaborative research constitutes the core of EU research funding.
Within the ten distinct themes of the FP7’s ‘cooperation’ component,
several are closely related to central aspects of a resource-efficient Europe such as environment, social science and humanities, nanoproduction, energy, food, agriculture, fisheries and biotechnology.
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For a European transition towards a resource-efficient Europe the Environmental Technology Action Plan (ETAP) is of particular importance
because it is specifically intended to stimulate the development and uptake of environmental technologies on a large scale. It encompasses central aspects of the innovation cycle in a sequence of 28 actions, which can
be grouped in nine sections:
(i)
research and development;
(ii) technology platforms and public–private partnerships (PPP);
(iii) verification of technologies: establishing networks of testing
centres, drafting catalogues of existing environmental technologies;
(iv) definition of targets based on best environmental performance;
(v) mobilisation of financing;
(vi) reviewing Cohesion Funds, state aid guidelines, environmentally
harmful subsidies and market-based instruments;
(vii) procurement of environmental technologies;
(viii) business and consumer awareness-raising and targeted training;
(ix) acting globally: promoting environmental technologies in developing countries and countries in economic transition via global
financing opportunities and responsible investment and trade.
The dissemination of experiences is supported by national roadmaps
and the envisaged Action Plan on Eco-innovation. ETAP’s achievements are reported to the European Council and Parliament every two
years.
ETAP was introduced in 2004 to remove obstacles preventing full exploitation of environmental technologies to protect the environment
while contributing to competitiveness and economic growth (CEC
2004). It was hoped that ETAP would help to ensure a leading role for
the EU in developing and applying environmental technologies and
mobilising all stakeholders in support of these objectives. ETAP has
already had some effect (Ecorys 2009) and the demand for environmental technologies continues to grow. Furthermore, ETAP is increasingly exploring resource efficiency. The Europe 2020 flagship initiatives
for a resource-efficient Europe also have implications for ETAP. From
an innovation and technology platform it could evolve into a platform
from which the transition towards a resource-efficient Europe could be
launched.
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11. The transition to a resource-efficient Europe
The transition to a resource-efficient economy could be based on the lessons learned from five years of implementing the Environmental Technologies Action Plan, while at the same time broadening its scope from
a technology to a transition platform (which could be referred to as the
‘European Resource-efficiency Transition Action Platform’).
The transition to a resource-efficient economy could reinforce and enhance ETAP in mobilising EU instruments across policy fields. This
could further strengthen resource efficiency as a major source of employment and innovation. The flagship initiative for a resource-efficient
Europe could improve Europe’s industrial base by promoting entrepreneurship and the development of new skills along the value chain of
manufacturing industries. Within the framework of the flagship initiative ETAP could mobilise the EU member states and other stakeholders
to reinforce policies and action.
The ultimate goal of the flagship initiative for a resource-efficient Europe should be to firmly integrate resource efficiency as an essential part
of EU policies, financial instruments, environmental sustainability and
ecosystem approaches (Schepelmann et al. 2009).
The time is right to develop an ambitious European agenda for resource
efficiency: pressing and persistent environmental challenges as well as
the economic and social situation call for radical changes in the current
economic model to make it more sustainable (Schepelmann et al. 2010).
Environmental goods and services industries already contribute to economic growth and deliver new jobs and have the potential to become
real drivers of economic progress and new job opportunities in the EU
(Schepelmann et al. 2009). The transition to a resource-efficient Europe
is a step forward from mere support for ‘green tech’ towards a systemic
transition of EU economies. The transition to a resource-efficient economy requires revised and reinforced actions reflecting changed priorities as well as drivers and barriers. The ETAP actions should be stepped
up and reinforced and additional financial resources would have to be
mobilised, including the large financial flows of the CAP and Cohesion
Policy.
The transition to a resource-efficient Europe can not only build on the
achievements of the first five years of ETAP implementation but also on
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the flagship initiative for an Innovation Union. The transition to a resource-efficient economy requires new actions to address systemic failures. Research and development need to broaden their scope by finding
relevant answers to a number of systemic challenges. This will include
not only a fundamental redefinition of progress and economic development beyond the simplistic GDP-based growth paradigm, but also
practical questions for the implementation of the flagship initiative for
a resource-efficient Europe. One central question, for example, is how
modes of EU governance and social innovations can be combined in order to achieve the necessary transition effects. There are basically three
modes of governance that can promote transition: markets, hierarchy
and networks (Knill and Lenschow 2003). The market, with its ‘invisible
hand’, coordinates stakeholders that try to maximise their individual
benefits. Hierarchies in governments and industry are organised centrally on the basis of command-and-control. In networks, governance is
based on negotiations. While failures of networks, the state and markets
are broadly acknowledged, integrated solutions for pragmatic policies
have been insufficiently explored (Meyer-Stamer 2009) and research
and development are required.
Moving towards cleaner and more energy- and resource-efficient products and processes will imply a competitive advantage for manufacturing
industries, irrespective of sector. This requires a broad policy-mix. For
example, by ‘getting the prices right’ economic allocation mechanisms
must be mobilised for a long-term transition of the European economy. In the short and medium terms, public authorities must strengthen
underlying incentives if capital is to be deployed to cover the time gap
and have the desired impact. Transition to a resource-efficient Europe
must therefore give the right price signals for resource efficiency. There
is no ‘one-size-fits-all’ solution. Targets, timetables and mix of governance modes will differ from sector to sector, depending on natural resources, stakeholders and regimes. For example, a transition to more
resource efficiency in the context of the Common Agricultural Policy will
differ from that in the chemical industry or the iron and steel processing
industry.
The challenge facing systemic eco-innovation is enormous as it requires
the coordination of research and development, economic stakeholders
and political decision-makers at all levels of governance.
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12. Elements of a resource-efficient Europe
Resource efficiency should be embedded in a more comprehensive vision of a sustainable metabolism of industrial societies. According to
Bringezu (2009) a future sustainable metabolism may be characterised
by four paradigmatic and complementary perspectives:
(i)
(ii)
(iii)
(iv)

a resource-efficient and recycling-based industry;
the steady stocks society;
a solarised infrastructure; and
a balanced bio-economy which develops even further towards a ‘bioniconomy’.

With the flagship initiative the EU might take the first steps towards
what is referred to by Bringezu (2009) as ‘a smart combination of dematerialization and rematerialization’ which could drive innovation in
a more sustainable direction. This could lead to a ‘steady stocks society’ with a dynamic flow equilibrium between material input and output to maintain the stock in buildings and infrastructure, which could
be further equipped with solar energy-generating facilities (solarised
infrastructure). The use of minerals could be complemented with biomass input to an extent compatible with other land-based and marine
functions of biomass use (for example, food production). This balanced
bio-economy could be further developed towards an economy based on
technologies which apply bionic principles from nature (for example, industrial photosynthesis).
The dynamics and features of visionary elements which Bringezu (2009)
has described may provide orientation for long-term technology and
policy development. Kristof and Hennicke (2009) propose five core elements for realising the first paradigm of a resource-efficient and recycling-based industry:
(i)
(ii)
(iii)
(iv)

sustainable markets, which provide a direction for innovation;
strong institutions for successful diffusion;
resource-efficient products and services;
public procurement using market power and the example-setting
function of governments as consumers;
(v) awareness raising.
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Sustainable markets of the future – providing a direction for
innovation
Markets should promote innovations with a focus on improved resource
efficiency. Political arrangement of the market framework conditions
should create incentives for the development of resource efficient innovations and reduce counter-productive incentives. As a result research and development would be oriented towards the development of
resource-efficient products and services. Resulting innovations need to
be introduced and established on the market. Diffusion in the EU and
exports to international markets need to be supported by instruments
such as trade fairs, market information and technology platforms. Existing research and technological development (RTD) programmes and
technology platforms need adjustment to support resource-efficient solutions and their market diffusion.

Strong institutions – key to successful diffusion
Improving a company’s resource efficiency is often difficult. Usually,
companies lack the expertise and resources needed to implement resource efficiency measures. SMEs in particular have insufficient inhouse capacity and often lack the time to launch resource efficiency
measures. In order to realise efficiency potentials individual and specialist consultancy services are required. These can adapt to a company’s specific situation and handle the whole process of restructuring.
This kind of service requires a large pool of consultants. Experience
from Germany has shown that an intermediate agent can successfully
manage cooperation between companies and consultants. The German
Material Efficiency Agency (Demea) and the regional NRW Efficiency
Agency (EfA) inform public and private institutions about the necessity
and benefits of improved resource efficiency, train consultants, provide
access to them and manage knowledge networks to stimulate exchange
and cooperation between different companies, consultants, sectors and
regions.

Resource-efficient products and services
There are three options for political action to support resource-efficient
products and services on the market:
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(i)

cutting-edge products need to be supported, especially in the phases of design and market introduction;
(ii) standards are needed to direct average mass market products towards improved resource efficiency; existing standards, such as the
eco-design directive (2005/32/EC), should be upgraded by including resource efficiency requirements;
(iii) new resource efficiency standards should also contain minimum requirements for products on the market. As a result, products with
old, resource consuming designs will be banned.

Government as consumer – setting an example and exercising
market power
Strategic consumption can force markets towards more resource-efficient products and services. Governments usually have enormous market power since public procurement has a major share of total market
consumption. Resource efficiency can be established as an important
decision-making factor through specific public purchasing directives.
This would also be an incentive to design resource-efficient products,
since the commercial risk is limited by stable demand from public institutions. Moreover, governments can have a pioneering function. If resource efficiency is established and consistently applied, long-term cost
advantages can be realised. The state can also set an example with regard
to socially responsible behaviour.

Awareness raising and education
The four elements listed above can be realised only when people in institutions, companies and so on understand the importance and opportunities of improved resource efficiency. In order to raise awareness of
resource efficiency all communication and education channels must be
used. Students need to learn about resource-efficient consumer behaviour. Later on, they should be made aware of resource-efficient technologies and services and be able to get the necessary professional training. Furthermore, awareness-raising campaigns should be launched.
Visualisation of the requirements and benefits of resource efficiency
with best practice examples is essential to initiate learning processes.
Resource-related communication and education must become part of
everyday life.
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13. Outlook
Improved resource efficiency can result in remarkable cost advantages,
as well as benefits for the environment and public health and security
of resource supply. However, it needs to overcome the inertia of a society and a market adapted and used to high levels of resource consumption. Therefore, political action on a large scale is needed. A transition
towards a resource-efficient economy must introduce knowledge-based
innovations. This will require the analysis of production and consumption sectors at the national, regional and international levels. This will
be a prerequisite of developing an efficient, harmonised and target-oriented policy mix. As we have seen, the EU already has a large set of policies for initiating a large-scale transition of production and consumption
patterns, but they need to be steered in the right direction.
Implementation of a resource-efficient Europe entails maintaining consistency between strategic objectives and indicators, coherent policies
and effective programmes. Thus, the development of sustainable consumption and production patterns should be reflected at the strategic
level, at the level of individual EU policies and at the programme level.
Like the European Coal and Steel Community, the success of the flagship
initiative for a resource-efficient Europe depends on a bold vision and
political consensus. It will need the continuous efforts of all stakeholders
to build a resource-efficient Europe, but at the moment what is needed
most of all is political leadership.
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a low-carbon economy: the case of the EU
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1. Introduction
In the past two decades, our economies and societies have gradually entered the economic age of ecology, in which economic instruments must
be mobilised to reduce environmental damage resulting from economic
activities, chief among them being climate change. But to overcome the
many obstacles on the road to a low-carbon economy, a social perspective is also needed on these ecological issues, one that puts at the forefront social realities and, at their core, the principle of justice, not only
that of economic efficiency. This perspective might be the key not only
to altering behaviour, but also changing people’s attitudes and thereby
building a lasting social-ecological constituency to support the much
needed sustainable public policies.
Within this general framework, this chapter aims first at taking stock of
global and European performance in mitigating climate change, showing
that much is still to be achieved to attain the sustainable path required
by climate science. Then, after attempting to define the neighbouring
notions of ‘green jobs’, ‘green growth’ and ’green economy’, it reviews
the different types of public policies that can be used to enable a low-carbon economy to emerge and flourish. The first objective of such policies
should be to develop economic sectors that, while fostering employment,
can limit the environmental impact of human activities. In this logic,
public authorities should price carbon, encourage the financing of and
innovation in the new energy and environmental technologies and invest in education and training so that ‘green skills’ can answer the growing demand for ‘green jobs’. Beyond this perspective of ‘green growth’,
a second direction of reform should aim at developing a functional and
circular economy, the bases of the ‘green economy’.
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Finally, closer to the idea of ‘sustainable development’, linking economic, ecological and social imperatives, a third approach (not exclusive of
the first two) consists in redefining the very notion of development, giving a higher priority to its human dimension (environmental sustainability, equality, health, education) over the economic one (growth of
GDP per capita). With regard to this broad goal of human development,
public authorities should engineer and put in use alternative development indicators focused on individual and social welfare, design true
social-ecological policies that articulate environmental and social issues,
and pay particular attention to the growing issue of environmental justice and environmental inequalities.

2. Global and European greenhouse gas emissions:
where we are
International climate negotiations, the only means of enabling effective
collective action at the global level, have made little progress since the
Bali conference in December 2007 and the design of the ‘roadmap’. The
agreement reached in Cancun (11 December 2010) does represent real
progress, but remains too vague, even if it helped to repair the UN multilateral framework that was seriously damaged in Copenhagen (December 2009). The international community is still looking for a binding
agreement that could take over from the Kyoto Protocol, signed in 1997,
entered into force in 2005 and whose first commitment period expires in
2012. At the heart of the current stalemate in discussions lies the question of fair distribution of the climate burden among nations.
Climate arithmetic is indeed revealing: in 2004, the poorest 37 per cent
of the world’s population accounted for only 7 per cent of CO2 emissions,
while the richest countries produced 45 per cent of emissions, despite
being home to only 15 per cent of the world’s population (the factor of
inequality was thus more than 15). Indeed, as the IPCC indicates, Africa accounts for less than 4 per cent of greenhouse gas emissions in the
world, but as early as 2020 could see between 70 million and 400 million
people exposed to water shortages caused by climate change.
This picture is of course complicated by the rise of emerging countries:
driven by China, developing countries in 2008 represented 55 per cent
of global emissions against 45 per cent for developed countries. The
economic downturn has exacerbated the gap: between 2008 and 2009,
70
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Figure 1 CO2 emissions from fossil fuels and cement in MtC/yr (TgC/yr), Annex
I and Non-Annex I countries, 1990–2008 (%)
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Note: The UN Convention on climate change divides countries into two groups according to differing commitments: Annex I Parties include the industrialised countries that were members of the OECD (Organisation for
Economic Cooperation and Development) in 1992, plus countries with economies in transition (the EIT Parties),
including the Russian Federation, the Baltic States and several Central and Eastern European States. Non-Annex
I Parties are mainly developing countries.
Source: Global Carbon Project.

emissions fell sharply in developed countries affected by the crisis (down
by 7 per cent for example in the United States), but increased sharply in
emerging nations which have been relatively unscathed, at least in Asia,
by the great recession (the distribution is now 57 per cent for developing
countries against 43 per cent for developed countries). Figure 1 gives
some idea of the rapidity of this global climate shift since the mid-2000s,
driven by China’s economic expansion. Figure 2 makes it possible to
compare emissions dynamics since 1980.
In quantitative terms, Raupach et al. (2007) have shown that developed
countries account for 77 per cent of cumulated emissions since the mideighteenth century, but only 59 per cent of total emissions in 2004 and
for 27 per cent of emissions growth between 2003 and 2004. Historical
data available from 1850 to 2006 confirm this trend: developed countries have emitted far more greenhouse gas emissions than developing
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Figure 2 CO2 emissions from fossil fuels and cement in MtC/yr (TgC/yr), USA,
EU27, China and India, 1980–2008 (%)
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countries but the latter are rapidly catching up, even if their level of
emission per capita is still far from parity.
This dynamic only gives new urgency to updating the Kyoto Protocol by
assigning non-Annex I countries quantitative targets. But this will be
possible only if the first phase of Kyoto is respected: that is, if Annex I
countries meet their commitments. However, this is far from being realised. The UNFCC notes that over the period 1990–2008, total aggregate GHG emissions excluding emissions/removals from land use, landuse change and forestry (LULUCF) for all Annex I Parties decreased
by 6.1 per cent, and total GHG emissions/removals including LULUCF
decreased by 10.4 per cent. The Kyoto target was thus surpassed even
before the great recession. But the breakdown of Annex I countries offers a troubling picture: for Annex I Parties with economies in transition
(Annex I EIT Parties, that is, Russia and the former Soviet bloc), GHG
emissions excluding and including LULUCF decreased by 36.8 per cent
and 48.5 per cent, respectively. But for Annex I non-EIT Parties (that is,
developed countries, such as the United States and Japan), GHG emissions excluding LULUCF have actually increased by 7.9 per cent and
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GHG emissions including LULUCF have increased by 8.3 per cent. In
other words, developed countries, which are now demanding quantitative commitments from developing and emerging economies, are not being serious about their own Kyoto commitments. This is not true of all
Annex I countries, however: the EU15, collectively engaged in Kyoto by
a ‘bubble’ agreement, has indeed reduced its emissions since 1990, but
even this performance may be a source of concern.
In spring 2009, the EU legally adopted its ‘climate-energy package’,
which includes the ambitious objective of reducing greenhouse gas
(GHG) emissions by 20 per cent by 2020 compared to 1990. More recently (March 2011), the European Commission has proposed aiming for
an even higher 25 per cent target, even while international negotiations
are stalled, arguing reasonably that the global recession makes cuts less
economically painful. By pursuing such explicit quantitative and quite
ambitious objectives independently of what is to come out of the next
rounds of climate negotiations (especially that of Durban in December
2011), the Commission has chosen to ignore the failure of the Copenhagen conference of December 2009. It obviously wants the EU to continue
leading the fight against climate change in the hope that its example will
exert pressure on the United States and win over China. This strategy is
certainly clever, but the EU should pay attention to the efficiency of its
own economic instruments aimed at mitigating climate change.
Let’s start with a closer look at the EU’s performance. Overall, the EU
has been doing much better than the rest of the developed world under
Kyoto and is now, ‘thanks’ to the global recession,1 more than halfway
towards its 2020 goal (the latest data exhibit a 11.3 per cent reduction for
the EU27 and a 6.9 per cent reduction for the EU15 compared to 1990).
However, precisely because the base year chosen in the Protocol for the
different greenhouse gases is generally 1990, a significant fraction of the
overall EU performance was achieved by new members from Central
and Eastern Europe (CEE) in the early 1990s when their economies collapsed. Even in the EU15, German reunification and British energy shift
away from coal played a crucial part in the initial strong performance.
Both effects are now phasing out: emissions from new member states
are increasing and the pace of emissions reduction in the EU15 has been

1.
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one-third of the overall achievement of the EU27 between 2007 and 2008.
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Table 1 GHG reduction in percentage terms

EU 27
EU 15

1990–2008

1990–2000

2000–2007

2000–2008

–11.3

–9.1

–0.4

–2.2
–3.4

–6.5

–3.1

–1.6

Germany

–22.2

–16.8

–5.5

–5.4

UK

–18.6

–12.8

–4.2

–5.7

Poland

–12.7

–13.9

2.1

1.2

Czech Republic

–27.5

–24.4

0.0

–3.1

Source: EEA data service.

divided by roughly a factor of three since 2000 (Table 1). In this context,
the targets adopted in the climate-energy package really are ambitious.
The fall induced by the global crisis and the European recession is likely
to be reflected in 2009 data as well. But when one considers 2000–2007
trends, which are ‘normal’, it seems likely that this good news will prove
ephemeral and be fully compensated by an acceleration of emissions as
soon as the EU economy recovers, which is not yet the case even while
other economies, especially in Asia, are currently contributing to the
highest level of GHG emissions in history.
Indeed, a closer look at the sectoral composition of GHG emissions and
trends reveals the structural weaknesses of the current EU carbon strategy. Submitted to the emissions trading system (ETS), heavy industry
has reduced GHG emissions, but only moderately and, with the obvious accidental exceptions of 2008 and 2009, ever more slowly. In the
negotiations over the ‘climate-energy package’, heavy industries and
the countries in which they still represent a large fraction of economic
activity and of GHG emissions have actually been resisting the tightening of existing policies and the introduction of new ones, except when it
comes to those that can be understood as mitigating ‘carbon leakages’.
Other sectors, such as agriculture, have been improving their performance, due to specific regulations. But the most worrying trend can be
observed in ground transportation, especially light vehicles, whose GHG
emissions have been growing at an accelerated pace over recent decades,
despite emissions standards that are relatively stricter than in the rest of
the world (Table 2).
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Table 2 Changes in emissions, 1990–2008 (%)
EU27

EU15

Road transportation

+25.9

+20.7

Transport

+23.6

+19.9

Energy Industries

–9.3

–1.3

Residential

–11.3

–6.3

Commercial/institutional

–13.0

–6.5

Industrial processes

–15.4

–16.6

Agriculture

–20.2

–12.2

Manufacturing and construction

–25.0

–16.8

Solvent and other product use

–25.7

–27.7

Waste

–33.0

–40.5

Source: EEA data service.

The question is thus clear: Is the EU climate strategy a mere replay of the
doomed Lisbon Strategy that failed due to the lack of willingness on the
part of EU decision-makers to endow the Union with adequate instruments to engage in efficient economic collective action? By themselves,
targets do not constitute an efficient policy. EU policymakers thus have
to think hard about their carbon policies and within the general framework of the ‘green economy’.

3. A transition to where? ‘Green growth’, ’green jobs’
and the ’green economy’
Different definitions, more or less extensible of ‘green growth’, ‘green
jobs’ and the ‘green economy’, coexist today. According to the OECD,
‘green growth’ is:
a way to pursue economic growth and development, while preventing
environmental degradation, biodiversity loss and unsustainable natural
resource use. It builds on existing sustainable development initiatives in
many countries and aims at identifying cleaner sources of growth, including
seizing the opportunities to develop new green industries, jobs and technologies, while also managing the structural changes associated with the
transition to a greener economy.
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However, for the French Ministry of the Environment,2 for example,
‘green growth’ is a much broader concept, namely:
[an] economy for the long term, using fewer energy resources and nonrenewable raw materials and emitting much less greenhouse gases; which
focuses on environmental technologies (all technologies whose use is less
harmful to the environment than the use of standard techniques meeting
the same needs), practices responsible production and consumption, thinks
in terms of production lifecycles where transport is rational, cities sustainable, territories globally designed and managed according to a mode of sustainable development that protects and restores the ecosystem with regard
to water, soil and biodiversity; which puts men and women at the center of
the business and social project; that promotes the participation of everyone
in decision-making and is enriched by diversity; that respects cultures and
heritages; [and] which assesses the effects of decisions on future generations.

Along these lines, the Ministry defines ‘jobs from green growth’ as a ‘concept [that] goes far beyond that of “green jobs” to include almost all the
jobs in our economy’.
More operationally, the joint Report by the UNEP and the ILO in 2008
defines green jobs as jobs that reduce the impact of economic sectors
and business on the environment, bringing it down to sustainable levels.
‘Green jobs’ are
work in agricultural, manufacturing, research and development (R&D), administrative and service activities that contribute substantially to preserving or restoring environmental quality. Specifically, but not exclusively, this
includes jobs that help to protect ecosystems and biodiversity; reduce energy, materials, and water consumption through high efficiency strategies;
de-carbonize the economy; and minimize or altogether avoid generation of
all forms of waste and pollution.

The 2011 follow-up report on the green economy goes on to define the
sectors in which those jobs can be created and the policies needed to that
end.

2.
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This is also the sense preferred by Eurostat (2009) in its report on environmental goods and services, defined as a heterogeneous compact
of production technologies, goods and services that prevent or reduce
pollution and minimise the use natural resources. Environmental activities are grouped into two broad categories: environmental protection
and natural resource management. Green jobs, which are not explicitly
defined by Eurostat, would in that case be jobs that fall under one or
the other sector. ‘Green growth’ would also be defined as the growth
of these environmental activities, also called ‘green industries’ or ‘ecoindustries’.
The perceived vagueness of the concepts of ‘green growth’ and ‘green
jobs’ does not derive from their evanescent nature, but their dynamic
aspect: their perimeter can be defined according to what they seem to be,
what they really are and what they should be.
The scope of ‘green jobs’, for instance, must take into account the induced effects of these sectors on the rest of the economy. GHK et al.
(2007) have perhaps generously estimated that total employment in
eco-industries in the EU27 reached 4.6 million in 2000, divided into
2.4 million direct jobs, 1.3 million indirect jobs and 0.9 million induced
jobs (depending on the resources invested in direct and indirect jobs). If
we extend the Eurostat definition of eco-industries to include activities
that depend on environmental resources (such as agriculture, forestry or
eco-tourism), the total exceeds 10 per cent of employment in the EU27
and even 17 per cent if the indirect and induced jobs are added. Under
this broad accounting, one job in six in Europe would be more or less
‘green’.
But we can and indeed must push the argument further. Is the ‘green
economy’ limited to ‘green growth’ and ‘green jobs’? Or does it designate
a more fundamental change in our mode of development? According to
the broad UNEP definition, a green economy results in ‘improved human well-being and social equity, while significantly reducing environmental risks and ecological scarcities’; more precisely a
green economy is an economy in which the vital links between economy,
society and environment are considered and in which the transformation of
production processes and patterns of consumption and production, while
helping to reduce the amount of waste produced per unit of pollution and
use of resources, materials, energy, revitalize and diversify the economy,
Greening industries and creating jobs
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creating new opportunities for decent work, promoting sustainable trade,
reducing poverty, improving equity and income distribution.

ESCAP (United Nations Economic and Social Commission for Asia and
the Pacific) likewise defines green growth as a notion ‘that emphasizes
environmentally sustainable economic progress to foster low-carbon,
socially inclusive development’.
At this stage, we can therefore highlight three requirements of a
‘green economy’. The first is the development in the short term of
economic sectors that, while they create employment, also limit the
impact of human activities on the environment (climate, ecosystems,
biodiversity). Growing the green economy in this first sense means developing eco-industries and protect the natural resources upon which
millions of jobs depend. This involves both developing new areas of
production of goods and environmental services (for example, renewable energy), but also ‘greening’ existing sectors in the name of environmental requirements. The second, more ambitious, dimension of
the green economy is precisely to change economic structures in the
medium term by fostering a circular and functional economy. The third
is to redefine for the longer term the very concept of development with
greater emphasis on its human dimension (environmental sustainability, equality, health, education) than on its economic dimension (growth
of GDP per capita).
Public authorities will thus be required to price carbon, promote the financing of innovation and eco-oriented research and invest in training
for the purpose of developing careers in ecology, but also to govern in
accordance with new indicators of development and implement a ‘social-ecological’ paradigm that articulates the social and environmental
dimensions.
The first requirement of a low-carbon economy in the EU is to restore
efficiency to economic instruments of climate change mitigation.

4. Overcoming the limits of mitigation policies in the EU
The basic principle of environmental policy is to restore the ‘ecological
truth’ of prices of goods that depend directly or indirectly on the use of
natural resources: in the case of climate change, the price system should
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reflect the ‘social cost’ of carbon.3 This requirement refers to two dimensions of public action: the relevance of the chosen ecological objective
(the ‘social price’ of carbon, determined by the public authority, should
reflect the ‘social cost’ of carbon itself, determined by various estimation methods) and the effectiveness of the instruments used to achieve it
(regulation, emission permits or environmental taxes).
Even when various economic instruments have indeed been implemented in the EU, they are still far from the ecological efficiency promised by
economic theory.
The main reason for the European ‘climate fatigue’ detailed above is simple: the incentives to reduce greenhouse gas emissions are too low, due
to the narrow coverage and insufficient rigor of the EU emissions trading
system and also the importance given in the climate arsenal to emissions
standards, while tax instruments are not sufficiently mobilised.
First, the functioning of the ETS is unsatisfactory. Since its inception in
2005, it has not managed to determine a price per ton of CO2 that is both
adequate and sufficiently stable, which poses two problems. The first is
the weakness of the signal given to companies that should be encouraged
to develop ‘technological efficiency’ (the technologically most advanced
companies are supposed to be rewarded in the ETS with an attractive
price for permits they are likely to sell to their less advanced competitors). The second problem is the lack of a stable price for carbon in the
long term, which has an adverse effect on the profitability of low-carbon
intensive technologies and the incentive to adopt them. Many of these
technologies – renewable energy (wind, solar, marine and biomass energy in particular), thermal retrofitting of buildings and so on – are already
available, but for the most part require relatively high cost fossil fuels,
and therefore a relatively high price of CO2. In other words, a carbon
market such as the emissions trading system is as important for the price
of carbon that it determines as for the quantity it regulates (the total
amount of emissions assigned each year to all participating companies).
The creation of the European carbon market in 2005 has reduced greenhouse gas emissions, especially compared to what has been observed in
the other OECD countries. But because of its limited coverage – about

3.
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11,000 industrial facilities, which represents just over 40 per cent of total emissions in the EU – and overly generous allocations of permits in
the initial phases, resulting in excessive volatility and too low price on
average, the ETS has not been able to issue a strong enough price signal
for the sectors it covers. The two phases of its operation have been affected by a collapse in prices: in 2005–2007, the too generous allocation
of emission allowances led to a first ‘carbon crash’; in the second phase,
from January 2008 – and despite the Commission’s efforts to reduce the
volume of allowances distributed – a second price collapse occurred, this
time because of the difference between emissions and allocations generated by the recession of 2008–2009: the decrease in activity resulted
in a sharp decrease in emissions, while permit allocations remained
unchanged. Since the start of the recession in the European Union –
around summer 2008 – the price has fluctuated between 13 and 15 euros, well below the 30 to 50 euros recommended by existing studies.4
The other major component of EU climate policy is emissions standards
for light vehicles. This has already produced significant results: new vehicle emissions today are, on average, much lower than in the United
States, for example, and, if more stringent standards adopted in 2008
apply, they will probably decline further by 2015 and 2020. The EU has
become, with Japan, the world leader in automotive climate standards
and the attractiveness of the single market, with its nearly 500 million
consumers, has a positive ecological influence on producers around the
world wishing to sell their products on the European market.
However, this tool has proved to be clearly insufficient in the absence of
a strong price signal, as illustrated by the poor performance of the road
transport sector: vehicle manufacturers eventually complied with stricter emissions standards and produce vehicles that consume less fuel per
kilometre, but consumers facing lower cost tend to drive longer distances
(a textbook case of the ‘Jevons Paradox’ or ‘rebound effect’), so that total
emissions are thereby boosted. According to the European Environment
Agency, the intensity of fossil fuel combustion of road vehicles in the EU
fell by over 40 per cent from 1990 to 2005 and their carbon intensity
fell by about 2 per cent. However, the number of miles driven exploded,
growing by over 100 per cent over this period, while the total number of
private cars increased by nearly 10 per cent. Freight transport has seen a
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comparable evolution with growth of over 80 per cent in mileage and of
40 per cent in the share of trucks in total vehicles, while carbon intensity
(2 per cent) and combustion intensity have decreased (by nearly 2 per
cent and 30 per cent, respectively). Overall, as we have seen, emissions
from the transport sector (95 per cent from road transport emissions)
have grown strongly since 1990.
It thus appears that standards are effective only insofar as they are combined with an adequate price signal. Since road transport is not covered
by the ETS and is not planned to be, the signal must come from energy
taxation. However, the trend over the past decade is a cause for concern:
the share of energy taxation in GDP and total tax revenues has been declining since the mid-1990s, and especially since 2000, clear evidence
that climate tax policies lack ambition at national level. Energy taxation
with regard to GDP increased from 1.8 per cent in 1980 to 2.1 per cent in
1993 but fell to back 1.8 per cent in 2007 (Table 3).
Obviously, the ‘green shift’ taken by the Nordic tax systems in the early
1990s did not spread to the EU. On average, in Europe environmental
taxation (75 per cent of energy taxation) has never exceeded 3 per cent of
GDP and 7 per cent of tax revenues over the past 25 years.
A subordinate problem related to tax policy concerns income elasticity
with respect to energy consumption. Available studies indicate that this
elasticity is moderate in the short term, but strong enough in the long
term (see OECD 2007). To increase this elasticity – and thus to increase
the potential effectiveness of climate-mitigating energy taxation – public

Table 3 Energy taxation (percentage of GDP)
1995

2000

2005

2006

2007

1995–
2007

weighted

2.1

2.0

1.9

1.8

1.7

–0.4

arithmetic

2.0

1.8

1.9

1.8

1.7

–0.2

Eurozone averages

EU-25 averages
weighted

2.1

2.1

1.9

1.9

1.8

–0.4

arithmetic

1.9

1.9

2.0

1.9

1.8

–0.1

Source: Eurostat.
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authorities must offer economic alternatives and therefore invest heavily
in public transport networks, which is clearly a case in point for a coordinated European programme.
How can these potentially powerful but empirically flawed climate mitigation instruments be reformed effectively? In the short term, the least
ambitious strategy, but probably the most realistic one, seems to be to
strengthen existing instruments, including ensuring that economic activities that are not currently exposed to a price signal in Europe become
so exposed. This implies, at minimum, eliminating public subsidies for
fossil fuels in many sectors in most EU countries. In addition, to avoid
excessive price volatility and repetition of episodes in which the market
price of carbon is not high enough to encourage investors to take decisions leading to the adoption of low-carbon production techniques, the
ETS should be ‘taxified’ (that is to say, its characteristics should be as
close as possible to a tax) by introducing a floor price for carbon or even a
fluctuation corridor.5 This could be achieved by creating an intervention
mechanism, possibly funded by the proceeds from auctioning permits,
on the carbon market, which would remove the oversupply of allowances
when prices fall below the floor and increase supply when prices rise
above the ceiling (the intervention currently being considered by the European Commission to limit the amount of transferable permits from the
second to the third period of the ETS is very close to such a mechanism).
To expose the non-ETS sectors to a higher and more uniform carbon
price, there are two relatively simple options available to policymakers.
The first would be to devise an upstream inclusion mechanism requiring
fossil fuel suppliers to purchase a quantity of emission allowances reflecting the carbon content of their sales that, if the ETS is itself reformed
adequately, could lead to the emergence of a unified environmentally
efficient price for carbon across the EU single market.
The second option corresponds to the recent Commission proposal to
promote tax harmonisation by revising the 2003 energy directive: in addition to setting the minimum excise duties on fossil fuels, as the current
version does, the Commission proposes to establish minimum excise duties on carbon emissions from various fuel categories, with reference to a
price of around 20 euros per tonne of carbon.
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Both solutions could lead to a more effective European climate policy.
Finally, the international dimension of European carbon pricing should
be briefly mentioned. If an ambitious agreement is not found in Durban
in December 2011, the EU should probably resort to a ‘carbon tariff’ or
‘carbon border adjustment’. Here also, different options are available.
In any event, the current EU policy of exempting certain sectors from
carbon tax or free distribution of allowances is not a real solution to the
problem of ‘carbon leakage’: it may delay the decisions of companies to
relocate production, but it will not change economic calculation based on
relative production costs. Such a policy thus results in a ‘triple penalty’:
European public finances are deprived of revenue from the possible sale
of emission allowances; the EU economy loses production facilities and
jobs, not only in the most carbon-intensive sectors but also in many others against which imports from third countries will become artificially
more competitive; and no mitigation effects occur as far as global carbon
emissions are concerned.
This reform agenda for EU climate change mitigation instruments is far
reaching, but represents only a fraction of the policies needed towards a
‘greener’ European economy.

5. Beyond pricing: ﬁnance, skills and structural
transformation
It is indeed necessary to complement carbon pricing to ensure an efficient and effective transition towards a ‘green economy’. We will briefly
discuss three options here: instituting a ‘green bank’; increasing government support for environmental R&D; and developing skills to meet the
demand for green jobs.
The sectors of the green economy have certain economic characteristics
– uncertainty, innovation, competition and so on – that require ad hoc
financing structures. This should be the purpose of a ‘green bank’, possibly operating at the European level (within the EIB) and responsible
for ensuring an adequate flow of credit to small and medium-sized businesses that will form the industrial fabric of the green economy transition.
Public R&D targeted towards new energy and environmental technologies is at present inadequate. The OECD environment ministers stated:
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We will consider expanding incentives for green investment, in particular
in areas where pricing carbon is unlikely to be enough to foster such private
sector responses. Such areas may include smart, safe and sustainable lowcarbon infrastructure and R&D technologies that can contribute to building
a sustainable low-carbon society.6

However, the budget share devoted to those goals in the past three decades has remained far too low, as shown in Table 4. Only Canada stands
out, having almost quadrupled its efforts in this field, raising it to almost
5 per cent of GDP in 2005.
Finally, it is imperative to develop new skills that will enable labour markets to provide the manpower required to develop these new sectors.
Three challenges emerge in this area, according to the European Commission (2007): transferring jobs from fossil fuel sectors to the developing sectors of energy efficiency; moving jobs from fossil fuel sectors to
renewable energy sectors; and moving jobs from road transport to public
transport and rail. In this process, some skills will become obsolete, new
skills must be developed and existing skills can be maintained provided
they are ‘greened’. In total, the transition to a green economy involves
gains and job losses to be smoothed by a policy of appropriate training.
This could take the form of a skill pooling at the European level through
the creation of a ‘European institute for green jobs’.
But as already mentioned, existing economic structures should be more
fundamentally altered to meet the demands of a ‘green economy’. The
greening of the economy presupposes three requirements: it must be
‘decarbonised’ by reducing the use of carbon contained in fossil fuels in
the production process; it should be ‘de-energised’ by increasing energy
savings and energy efficiency (two processes that hold the key to close to
50 per cent of the total reduction in greenhouse gas emissions required
by 2050, according to the International Energy Agency); and it should
be ‘de-naturalised’ by increasing resource productivity and minimising
extraction and waste. In this ecological transition, a ‘circular economy’
(which limits the use of non-recyclable resources and energy) and a
‘functional economy’ (which transforms goods into services to limit production) must be strongly developed.
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Table 4 Public R&D budgets for control and care of the environment, selected
countries, 1981–2005 (% of total R&D budget appropriations)
1985

1995

2000

2003

2004

2005

1.9

3.7

4.5

4.8

4.4

4.4

Mexico

–

0.6

1.2

–

–

–

United
States

0.5

0.8

0.6

0.5

0.5

0.4

–

0.6

0.8

0.9

0.9

0.8

Canada

Japan
Korea

–

–

3.8

4.4

4.6

4.5

Australia

1.9

1.2

2.0

2.2

2.4

4.2

Austria

0.9

2.5

1.5

1.7

1.6

1.9

Belgium

2.5

1.7

3.3

2.1

1.6

2.3

–

–

–

4.1

4.1

2.9

1.5

4.4

2.7

1.9

1.9

1.7

Finland

1.5

2.5

2.3

2.0

1.9

1.8

France

0.5

1.9

1.7

3.1

3.0

2.7

Germany

3.1

3.6

3.3

3.3

3.5

3.4

Greece

3.4

3.6

5.0

3.9

4.3

4.0

Iceland

0.1

3.4

0.6

0.4

0.4

0.4

Ireland

0.8

1.4

1.4

2.1

0.7

0.9

Italy

1.0

2.4

2.3

–

–

2.7

Netherlands

3.2

3.7

3.6

2.8

1.9

1.2

Norway

2.7

2.8

2.8

2.4

2.2

2.1

–

4.4

4.4

3.3

3.7

3.5

Czech Rep
Denmark

Portugal
Slovak Rep.

–

2.0

1.3

1.6

2.7

1.0

Spain

0.4

2.6

4.0

1.9

2.8

3.0

Sweden

1.5

2.3

1.4

1.5

1.8

2.2

–

–

0.2

–

0.1

–

1.3

2.3

2.3

1.8

1.8

1.8

Switzerland
United Kingdom

Note: Data refer to government budget appropriations or outlays for research and development (R&D) for the
control and care of the environment. They cover research into the control of pollution, aimed at the identiﬁcation and analysis of the sources of pollution and their causes, and all pollutants, including their dispersal in
the environment and the effects on humanity, species (fauna, ﬂora, microorganisms) and biosphere. Development of monitoring facilities for the measurement of all kinds of pollution is included. The same applies to
the elimination and prevention of all forms of pollution in all types of environment.
Source: OECD.
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This indispensable ‘decoupling’ of economic growth and absolute pollution or waste is possible in the EU, as evidenced by Denmark, which has
reduced its CO2 emissions by almost 10 per cent, while increasing its
per capita income by a factor of eight from 1971 to 2007, or by the European Union, which significantly reduced its air pollution and emissions
of sulphur dioxide while increasing its per capita income by a factor of
1.75 from 1995 to 2008 and reduced its greenhouse gas emissions while
growing its economy by close to 40 per cent since 1990.

6. Towards a social-ecological paradigm
Beyond this second dimension of the green economy, European public
authorities should engage societies on a true social-ecological development path, articulated around two instruments: a redefinition of human
development indicators and new priority given to making social and environmental issues compatible.
Attitudes of Europeans to public policies aimed at fostering a low-carbon transition are far from hostile: quite the contrary.7 But how, besides
altering behaviour, can attitude-change on environmental issues be accelerated (according to the distinction made by Andrew Dobson 2003)?
The first way consists of changing in the eyes of citizens, not merely the
price of goods, but their value by developing alternative development
indicators that give environmental challenges their rightful place, starting with climate change.
The Stiglitz–Sen–Fitoussi Report (2009) points in two directions. The
first is to modify the existing accounting framework to better account
for environmental externalities, including the human and economic
cost attached to climate change (the World Bank is working in this direction). But a number of phenomena which nonetheless determine
human well-being are simply not measured by our statistical system. A
second research direction is thus to try to develop acceptable measures
of the long-term consequences of these phenomena: existing indicators
of environmental sustainability must be improved: the ‘ecological foot-

7.

86

‘Europeans’ attitudes towards climate change’, Special Eurobarometer, European Commission, November 2009.

Greening industries and creating jobs

Economic and social-ecological policies towards a low-carbon economy: the case of the EU

print’ of the WWF, the ANS (Adjusted Net Saving) of the World Bank
and Yale’s ESI (Environmental Sustainability Index). As shown in earlier work presented in late 2009 by the INSEE report, this redefinition
is beginning to bear fruit in France (and is starting in Germany), but
should extend across European countries, as the issue of harmonisation
between Member States emerges naturally (the European Commission
and Eurostat have started working on this in the context of the ‘Beyond
GDP’ initiative).
The other avenue to change European minds is to make explicit the
fairness of climate policies. The ‘new political ecology’ approach (Fitoussi and Laurent 2008) is aimed at making explicit the link between
ecology and inequality or between social issues and ecological imperatives, which is enshrined in the heart of sustainable development. It
proposes to reserve first place to the principle of justice in environmental issues and to approach them in a ‘social-ecological’ perspective (Laurent 2011).
The case of carbon taxes – essential tools for reducing transport emissions and more generally the diffuse emissions sectors of the European
economy, as we have seen – illustrates this problem. Carbon taxes, like
all energy taxes, have a socially regressive effect (due to the fact that the
poorest households spend proportionately more for their energy than
wealthier households) that may affect their political acceptability.
In France, the ADEME (Environment and Energy Management Agency)
has calculated that the share of energy expenditure of the 20 per cent
poorest households is 2.5 times higher than that of the 20 per cent most
well-off households. However, existing studies confirm that ecological
taxes in general, and carbon taxes in particular, are particularly effective
in countries where they have been implemented: they do help to reduce
nuisance and pollution (OECD 2007).
Serret and Johnstone (2006), who have studied the distributional effects
of environmental policies, confirm that they are generally perceived as
socially regressive, for two related reasons: the poorest households bear
a disproportionate financial cost, while the richest households receive
disproportionate benefits.
That is why European governments, especially Nordic ones, which are
involved in the ‘green shift’ of their tax systems, have taken concrete
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steps to reduce or offset the regressive effects of carbon taxes, allowing in some cases the emergence of a ‘double dividend’, social and environmental. Provided they reason in a social-ecological framework, it
is possible for policymakers to design fair and effective social-ecological
policies.
More broadly, EU governments should acknowledge the link between
social justice and ecology, one that has a simple empirical and theoretical meaning: social inequalities are among the most important causes
of contemporary environmental problems, while contemporary environmental problems disproportionately affect the poorest in society (Laurent 2011).
The study of the relations between democracy and sustainability, poverty and environmental degradation and rising income inequality and
the weakening of environmental policies must thus be deepened. The issue of ‘environmental inequalities’ – inequalities in exposure and access
to environmental amenities, the impact of different social groups on the
environment, the unequal distributional impact of environmental policies and inequities of environmental policymaking – must also receive
more attention from European authorities.
In sum, the economic age of ecology will be sustainable only if it is
accompanied by the advent of the fourth age of ecology, the social age.
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Green industrial policies: economic recovery and
emissions reduction in Europe
Tommaso Rondinella

1. Introduction
The 2008–2009 economic crisis led to the loss of more than 9 million
jobs in both the United States and Europe, resulting in unemployment
totals of 15 million in the United States and 23 million in the European
Union. In both cases, unemployment rose to over 9 per cent.1 In recent
months, however, the financial markets have started to grow again, the
major financial institutions (bailed out by taxpayers) are making profits
and in various countries GDP is increasing. The ‘jobless recovery’ predicted by a number of observers and governments is under way.
The current weak economic recovery in Europe will not guarantee employment growth unless there is an extraordinary effort by governments.
European governments reacted differently during the crisis. Some, such
as France, implemented anti-cyclical measures, while others, such as
a number of south-European countries and some new member states,
were forced to act under the threat of financial default, without being
able to support their economies. Meanwhile, the world is facing another
global emergency in the form of climate change. Governments need to
focus on both employment objectives and environmental protection.
In order to address both employment and environmental issues industrial policy intervention is crucial. Industry currently employs 25 per
cent of the European workforce2 and generates 23 per cent of EU greenhouse gases3 and thus is a major source of pollution (for example, heavy

Aknowledgement: I wish to thank Mario Pianta for his comments on the original manuscript.
1. OECD Statistics.
2. Eurostat, author’s calculation.
3. Excluding energy sector and transport, Öko-Institut (2011).
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metals, volatile organic compounds, nutrients and so on). A green industrial policy needs to take care of two parallel approaches: limiting the
environmental externalities of polluters and supporting those industries
able to reduce emissions and provide useful innovations. Within the industrial sector special attention should therefore be given to eco-industries because of their high growth expectations, low pollution and ability
to provide green technologies. Eco-industries represent a broad aggregate of activities to which industrial policy should constantly refer. According to the OECD and Eurostat (1999), eco-industries are ‘activities
which produce goods and services to measure, prevent, limit, minimize
or correct environmental damage to water, air and soil, as well as problems related to waste, noise and eco-systems. This includes technologies,
products and services that reduce environmental risk and minimize pollution and resources’.
The eco-industry is one of Europe’s biggest sectors with an annual turnover of over 300 billion euros. It has been growing by around 8 per cent
per annum (Ecorys 2009). According to a recent study by the Wuppertal
Institute, the share of eco-industries (a sector that goes well beyond industry and includes services and agriculture) in EU member states’ GDP
is 31 per cent for Germany, 21 per cent for France and 15 per cent on average (Schepelmann et al. 2009). Simultaneously, industrial greenhouse
gas emissions in Europe have been declining constantly over the past
two decades. They were reduced by 26 per cent between 1990 and 2008.
Nevertheless, the industrial sector remains the major energy consumer,
with more than 40 per cent of total electricity consumed in the final energy sector. It is also the major consumer of solid fuels and natural gas
(Öko-Institut 2011, on Eurostat data).
Tackling the objectives of employment and environment means facing
two different emergencies: a short-term one, the former, and a long-term
one, the latter. This entails structural change in the economy. For many
European countries, still locked in traditional specialisations, this challenge may represent an important diversification of production which
must be supported adequately by a mix of industrial policies.
The shift towards a green industrial system appears to be perfectly complementary with the need to face the employment emergency. In fact,
eco-industries comprise high labour intensity activities which require
different skill levels. Not only high qualifications to be used in eco-innovation, but also medium and low ones, for example in materials recycling
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or in building refurbishment in order to make houses and industrial
plants more energy efficient. For this kind of job, new skills are needed
that will not substitute but will be added to the existing ones. Therefore workers who might have lost their jobs in traditional manufacturing
and construction during the downturn, can be re-qualified in a relatively
short period and at relatively low cost. This represents an opportunity
also for older workers who, still far from retirement, may be at risk of
falling into long-term unemployment.
The environmental approach to innovation and industrial policy has
plenty of possible sectors of application. Under the general objective of
CO2 reduction necessary to mitigate climate change the possible fields of
intervention range from renewable energies (wind, solar, bioenergy and
so on) to more sustainable mobility (car fuel efficiency, hybrid vehicles,
urban and national transports, rail) to enhancing the energy efficiency
of buildings and housing appliances, heating and lighting. To these, soil
protection, biodiversity and water management should also be added.
The general principles underlying sustainable green industrial policies
are simple enough (Pianta 2010). They should favour the evolution of
knowledge, technologies and economic activities in directions that improve economic performance, social conditions – addressing needs and
increasing equity – and environmental sustainability. They should favour activities and industries related to improving environmental conditions and energy efficiency, characterised by learning processes, rapid
technological change, scale and scope economies and strong growth
in demand and productivity. Within this approach, innovation plays a
central role. Innovation in eco-industries may lead to new products and
services that expand output and ‘good’ jobs; new processes may increase
efficiency by reducing materials and energy use more than labour. The
result would be a wave of technological and industrial change that is ‘environmental-friendly’ and capable of reducing current unemployment.
Fostering the green economy is a threefold task: increasing employment,
protecting the climate and overcoming the crisis. The sum of these three
elements is crucial and to achieve it a broad approach is necessary, not a
one-off intervention. Only in this way may an overall rearrangement of
industrial production be reached.
This chapter starts by analysing EU policies currently affecting the green
economy, starting from the emergency measures following the outbreak
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of the subprime crisis and then focusing on different tools in the hands
of the European Commission, such as structural funds, the Research
Framework Programme, Life+, the Environmental Technology Action
Plan and the Emissions Trading System. The second part of the chapter
is dedicated to policy proposals for fostering the green economy in Europe by supporting eco-industries, the development of smart grids and
the decarbonisation of transport. In Section 3, the cases for an energy tax
and a financial transaction tax are considered for the renewal of the EU’s
own resources and financing a so-called ‘green New Deal’.

2. European green policies
The green stimulus
The 2008–2009 global economic crisis overlapped with a new momentum with regard to climate issues due to widespread optimism after Obama’s election, as well as the negotiations for the COP Summit
held in Copenhagen by December 2009. This led to a broad convergence
towards a so-called ‘green New Deal’, the idea of overcoming the crisis
through major public investments in the green economy. Most governments put in place measures to tackle the most urgent economic and
financial effects and, according to an HSBC Global Research analysis
(2009), out of over 3 trillion US dollars worth of global stimulus packages worldwide, 478 billion US dollars (15.5 per cent) were directed to
climate policy objectives. Europe (EU and non-EU) accounted for 54 billion US dollars of this, or about 10 per cent of the global total (Table 1).
National stimulus packages differed considerably, both in absolute
terms and in terms of the share of green funds, both overall and at European level. France represented the highest share and Germany and the
United Kingdom put relatively more emphasis on green measures than
Italy and Spain.
At community level, the European Commission’s Economic Recovery
Plan included promising initiatives on green cars, energy-efficient buildings and ‘factories of the future’ (1.2 billion euros for R&D), with a substantial portion of the funds – over 60 per cent – dedicated to green
initiatives. It must be noted that the European stimulus package boosted
carbon capture and storage (CCS) research, with over 12 billion euros
invested in this technology.
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Table 1 National economic stimulus and green share for 2009–2010 (US$
billion)
Country

Stimulus

Green
Fund

%
Green
Fund

Renewable

CCS

Building
EE**

Low C
vehicles

Rail

Grids

Water/
waste

European
Union

38.8

24.7

63.7%

0.65

12.49

2.85

1.94

–

4.85

–

Germany

104.8

13.8

13.2%

–

–

10.39

0.69

2.75

–

–
–

France

33.7

7.1

21.2%

0.87

–

0.83

–

1.31

4.13

Italy*

103.5

1.3

1.3%

–

–

–

–

1.32

–

–

Spain

14.2

0.8

5.8%

–

–

–

–

–

–

0.83

United
Kingdom

34.9

3.7

10.6%

0.10

0.64

0.79

1.72

0.41

–

0.05

Europe

539.9

54.3

10.1%

2.5

13.1

15.7

6.6

6.1

9.0

1.2

China

586.1

200.8

34.3%

–

–

–

1.50

98.65

70.00

30.69

US*

967.9

116.2

11.9%

32.78

6.55

30.74

4.76

10.92

11.92

20.00

Total

3090

478

15.5%

39.7

35.5

74.6

18.4

132.1

91.7

86.3

Note: * 2009 onward; ** Energy efficiency.
Source: HSBC (2009), author’s calculations.

However ‘green’ the Commission’s contribution might have been, overall the response of European actors is short-sighted. A 10 per cent share
for environmental measures is not enough when such significant shares
are dedicated to traditional carbon-intensive policies. For example,
some 210 billion euros were allocated worldwide to road building (Harvey 2009).

Other EU policies
Apart from exceptional measures due to the global crisis, the European
Union presents a number of budgetary chapters related to green industrial policies.
The Structural Funds play a substantial role in helping regional development, corresponding to situation and priorities. The European CommisGreening industries and creating jobs
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sion announced 105 billion euros from the Structural Funds (30 per cent
of the total) to be spent in 2007–2013 to create ‘green jobs and growth’,
a substantial portion of which will go to Eastern Europe. (Bulgaria and
Romania are the countries with the largest share of cohesion funds earmarked for environmental projects, at 45 and 42 per cent, respectively.)
While these are not new funds but rather the disbursing of previously
committed sums, they are triple the amount allocated for similar purposes during 2000–2006. Specifically, some 48 billion euros are aimed
at climate objectives: 23 billion for railways, 6 billion for public transport, 4.8 billion for renewable energy and 4.2 billion for energy efficiency
(Philips 2009).
At the same time, for the period 2007–2013, 53 per cent of transport
funds are being allocated for roads and motorways, with only 30 per cent
for railways and 10 per cent for urban public transport (CEE-Bankwatch
2007). The differences between individual countries prove that things
can be done better in most cases.
The environmental impact of the Structural Funds has had fairly controversial outcomes in the recent past. Worryingly, as Figure 1 shows,
EU policies may be at odds with each other. EU funding seems so far to
have undermined rather than supported EU climate objectives (Stefanova 2008). The four ‘cohesion countries’ (Greece, Ireland, Portugal and
Spain), which have so far received by far the most EU money per capita,
have also witnessed by far the greatest increases in greenhouse gas emissions in the EU. Spanish emissions have soared by almost 50 per cent
in only 15 years. In all four countries, most of the increases can be attributed to growing transport and the production of electricity and heat.
While the blame cannot be wholly pinned on EU funding, EU money
has undoubtedly strongly contributed to the trend of rising emissions
by financing road infrastructure, generating more traffic, and by supporting an energy-intensive economic growth model. The huge financial
amounts from the EU and the development strategies linked to them
crucially shape the long-term development of the beneficiary countries.
Structural and Cohesion Funds – the EU’s main financial means of promoting its goals – have a central role to play in realising the EU climate
strategy. They should help the beneficiary countries move onto the lowcarbon development path. For this purpose, EU cohesion policy itself
needs to be ‘decarbonised’ and to include robust, systematic and well96
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Figure 1 Greenhouse gas emissions of countries receiving the most EU
funding in comparison with the total for the EU15 (percentage
change, 1990–2004)
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50%

40%

30%

20%

10%

0%
EU-15

Ireland

Greece

Portugal

Spain

-10%

Electricity and heat

Transport

Other

Source: Annual European Community greenhouse gas inventory 1990–2004 and inventory report 2006. Submission to UNFCCC Secretariat, European Environment Agency Technical report No. 6/2006 (CEE-Bankwatch, op. cit.)

targeted support for energy efficiency and renewable energies. Symbolic
support here and there will not suffice.
The most important novelty in the EU funding framework for 2007–
2013 is the so-called ‘Lisbonisation’ of cohesion policy: 60 per cent of
the funds under the ‘Convergence’ objective and 75 per cent under the
‘Regional Competitiveness and Employment’ objective are earmarked
for new Lisbon (Growth and Jobs) Agenda investments. To make EU
funding climate-friendly, a comparable effort would have to be made
to earmark high minimum funding allocations for the main low-carbon
investments, such as energy efficiency and renewable and clean urban
transport. Although these investments are included in the list of the
promoted ‘Lisbon-friendly’ investments, so are major motorways and
airports that contribute heavily to increasing greenhouse gas emissions.
The Research Framework Programmes (FP) are the EU’s main instrument for funding research in Europe and have been operating successfully since 1984. They have played a particularly important role in
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bringing European researchers (in academia and industry) together in
collaborative research projects, in facilitating the mobility of researchers
across Europe and in supporting the creation of the European Research
Area and carrying it further towards the development of the knowledge
economy and society in Europe. The current Seventh Framework Programme (FP7) has a budget of over 50 billion euros, covering the sevenyear period 2007 to 2013 and has shown an important increase (250
per cent) in funding for renewable energy, as compared to the previous
research framework. At the same time, funding for nuclear technologies
has been boosted (Raquette 2006). Recent events in Fukushima show
that much of the resources dedicated to nuclear energy might be better
shifted towards renewable sources and energy efficiency.
LIFE+ is a financial scheme uniting several existing funds (the Urban
programme, the NGO programme and Forest Focus) to help implement
community environmental policies. It covers three thematic components: Nature and biodiversity, Environmental policy and governance
and Information and communication and may provide funding of more
than 2 billion euros during the 2007–2013 period.

Figure 2 Budget committed to renewable sources and energy efficiency vs.
nuclear energy by the FP6 and FP7 programmes
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Source: Raquet (2006).
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The Environmental Technology Action Plan (ETAP) is an overall plan to
stimulate the development and uptake of environmental technologies on
a large scale, directly addressing the three dimensions of the Lisbon and
Sustainable Development Strategies: growth, jobs and the environment.
ETAP consists of actions covering various issues: R&D, technology platforms and public–private partnerships, environmental performance and
mobilisation of financing and instruments through other funds, such as
CIP, LIFE or the cohesion policy. Through the plan, the Commission
also provides tools for improving the image and visibility of eco-industries, such as the Ecolabel, the Community Eco-management and Audit
Scheme or the European Business Awards for the Environment.
Finally, the European Emission Trading System (EU ETS) has a major
role in green policies. Following the adoption of the Kyoto Protocol, the
EU started a process of emissions reduction based on two major instruments: the definition of standards for industrial emissions and the distribution of tradable emission allowances and the creation of a related
market (ETS). EU ETS came into force in 2005, leading to a reduction of
emissions, at least with respect to other OECD countries. The effects appear to be modest because of limited coverage, however – about 11,000
industrial plants, representing 40 per cent of EU emissions – and because of the excessive number of distributed allowances, leading to a
low and volatile average price of emissions (Le Cacheux 2010). Galgóczi
(2010) stresses the uncertainty surrounding the next phase of the ETS
and the difficulty of calculating future cost increases arising from the
ETS due to an increase in the price of allowances. However, cost predictability is a major driver of investments and ETS uncertainty may limit
green innovation. All industrial policies must be stable and well defined
so that companies can take action and plan accordingly (MET 2011).
The weakness of the ETS and the lack of a European carbon tax show
that the core elements for an effective green policy framework are still
missing at community level (ibid.).

3. Proposals for policy action
Supporting eco-industries: involve the whole supply chain
Industrial policy should foster projects to involve all actors in the supply
chains of eco-industries (partners, suppliers, competitors, clients, pubGreening industries and creating jobs
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lic administration and so on) and in the knowledge sector (universities,
public and private research centres and so on).
The approach based on supporting the whole value chain of eco-industries appears particularly challenging because of the difficulty involved
in setting boundaries between green and traditional industries. According to Ecorys (2009) interdependence is expected to increase because of
the growing incorporation of green technologies and adoption of energy
efficiency and carbon reduction strategies by traditional industries.
The potential for contributing to these green business strategies will thus
also increase for eco-industries, as they can increasingly generate value,
and even reduce costs through the integration of, for instance, onsite water
purification, energy production and/or heat capture. Further supply chain
integration and ‘convergence’ between eco-industries and conventional industries thus seems to be taking place. (Ecorys, op. cit.)

It is also difficult to identify supply chains because of the generalised
absence, for eco-industries, of lead firms that organise the whole value
chain, as in the car industry. The leading role may be therefore taken by
public policies aimed at integrating eco-supply chains and developing
clusters to increase efficiency, specialisation and technology transfer.
Policies must build closer relations among all actors in national systems
– firms, financial institutions, universities and policymakers – helping
to coordinate the decisions of public and private actors. Different tools
should be used to support the different actors in the chains: state-owned
enterprises and public services may have an important role in promoting research and development and fostering public–private partnerships
and public and private institutions could support business start-ups in
key fields with loans and venture capital to foster innovative firms.
Start-ups of innovative firms should also be guaranteed with less punitive bankruptcy laws, while avoiding any moral hazard effect.

Supporting eco-industries: the polluter pays principle
Support for eco-industries can also come from imposing limits on polluting industries. Cap and trade is one of the adopted tools. In the case
of the European Union, the Emissions Trading System (ETS) sets a low100
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ering of the cap by 1.7 per cent a year from 2013, and 60 per cent of allowances will be auctioned compared with just 3 per cent in the current
phase (although major exemptions from auctioning were agreed for key
industry sectors and power generation in Eastern Europe). The number
of allowances should be limited in the next phase of ETS, thus forcing
lower emissions and a relatively higher price for carbon trading. Energy
taxes, discussed in the next paragraph, play a symmetrical role and appear particularly relevant in industrial decarbonisation for those sectors
not included in the ETS.
According to the ECOFYS project (2009), only around half the emissions reductions that have occurred in the EU to date have been the result of environmental policies (with no real impact from the emissions
trading scheme). The rest have been the result of the collapse of former
Soviet industries and the economic recession. Most of the other emissions reductions achieved by the EU are expected to be the result of
offset projects in developing countries through the Clean Development
Mechanism. There is the risk (WWF 2010) that no more than 4 or 5 per
cent of emissions reductions will happen within European borders. The
EU’s emissions trading scheme risks being an ineffective instrument of
climate policy unless the EU adopts more ambitious emissions reduction
targets. With a 20 per cent carbon emissions reduction target, the ETS
will not stimulate the shift to a greener economy.

Supporting eco-industries’ innovation policies
Since most of the low carbon technologies are too costly to compete
with carbon-related ones, innovative technologies will make renewable
sources more convenient and increase energy efficiency. Innovation is a
key factor in the path towards sustainability and a green economy and an
indispensible strategic element for eco-industries.
In general, the crisis seems to have hit the green technologies sector less
heavily than others. Even if venture capital investments decreased by
one-third in 2009 – the most affected sectors being solar, wind, biofuels and agriculture – some green technologies have experienced significant increases, including electric and hybrid cars, battery technologies,
energy efficiency and smart grids (Cleantech Group 2010). Moreover,
the OECD (2010) calculates, based on Cleantech data, that mergers and
acquisitions in the green sector declined only marginally between 2008
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and 2009, while the overall volume halved. A survey of global trends
in venture capital carried out by Deloitte (2009) estimates that 63 per
cent of surveyed venture capitalists anticipate an increase in their investments in green technologies over the next three years. Eco-innovation has spread even during the crisis, with 45 per cent of enterprises
introducing at least one eco-innovation during the past two years, with
more than half of them registering important reductions in material use
thanks to them (Eurobarometer 2011).
Fostering innovation still requires the creation of a favourable environment which is determined, among other things, by the presence of clear
policy signals, such as carbon pricing. Policy signals induce firms to invest in innovative green technologies and in energy efficiency measures,
thus enlarging the related markets. But these signals need to be supported by sharp increases in research and development (R&D) expenditure, which to date have been totally inadequate to meet the urgency of
the climate issue and to the economic benefits in the medium and long
terms. Environmental R&D typically represents less than 4 per cent of
public R&D (OECD 2010). However, it is supposed to cover a wide range
of areas in which investments by firms are too risky, providing up-front
subsidies to attract private investments. As shown in Table 2, green in-

Table 2 Degree to which green patenting draws on speciﬁc areas of
scientiﬁc research, 2000–2007
Scientiﬁc research area

Share

Material science

17.4%

Chemistry

14.2%

Engineering

10.6%

Physics

10.5%

Chemical engineering

9.5%

Environmental science

7.5%

Biochemistry, genetics and molecular biology

6.6%

Earth and planetary science

5.7%

Energy

4.9%

Immunology and microbiology

4.8%

Agricultural and biological science

3.7%

Source: OECD (2010).
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novations come from a number of sectors. For example, within the electricity consumption sector, the ÖKO Institute (2011) considers particularly important the improved standards for electrical motors, pumps and
pressured air installations, accompanied by new specific energy-efficient
materials, provided especially through micro-technology and nanotechnology, ceramics and organochemical-based materials, the use of catalytic and biological processes or optoelectronics (Öko-Institut 2011).

Fostering green infrastructure: smart grids
Looking at the Heinrich Böll Stiftung-based project European Community for Renewable Energy (ERENE) it appears clear that coordinated
action at EU level may (almost) completely cover European energy demand with renewable sources, exploiting all forms of renewable energy:
geological, climatic and hydrological. However, the sources are not homogenously distributed throughout the Union and an important coordinating effort is therefore needed. Five elements appear crucial for such
an approach:
(i) development of a Europe-wide electricity grid;
(ii) establishment of an internal European market for renewable energy;
(iii) promotion of transnational research;
(iv) construction of pilot plants for producing and distributing energy
for renewable sources;
(v) cooperation with Mediterranean countries due to their enormous
solar energy potential. (Source: www.boell.org/erene.)
Grids – and, in particular, smart grids – represent an essential starting
point for the development of renewable energy and energy efficiency in
Europe. Smart grids is the term used to define a broad set of innovative
technologies for lowering the environmental impact of energy distribution, providing, among other things, efficient energy metering, storage
and communication and, in general, efficient energy management at local, national and international level. They represent one of the key elements for a low-carbon or even a zero-emission society. The integration
of both centralised and decentralised generation is the only model that is
able to guarantee sufficient energy from renewable sources. A so-called
SuperSmart Grid (Battaglini and Lilliestam 2010) would be able to integrate North Sea offshore wind farms with Sahara solar production, as
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well as millions of small producers in the same network by distributing
energy in the most efficient way according to demand, thus limiting the
costs of storage and backup. With the prospect of progressive shifting
from fossil fuels towards renewables, Europe will need to efficiently include all green sources, regardless of size, location or owner.
Smart grids are a key element of energy efficiency at all levels and for
electric mobility. European governments should promote them for energy management at local level but should also speed up the building of a
continental SuperSmart Grid for joint exploitation of renewable sources
in Europe.
Grids are a fundamental pillar in promoting the spread of participatory
mechanisms and widespread control over energetic choices. Not all interventions composing the green economy have this characteristic: for
example, offshore wind farms will necessarily be set up by big corporations. However, the overall profile of the green economy should support
millions of households and enterprises in self-producing the energy they
consume. By the way, within such a framework it will be much easier to
spread behavioural changes, such as giving up individual car ownership
in favour of car-sharing and the use of bicycles, or rigorous waste separation, the choice of living in zero-emission suburbs or adopting a diet that
includes high quality food but takes care of the environment (Cianciullo
and Silvestrini 2010).

The demand side: green public procurement
According to a recent Eurobarometer survey (Eurobarometer 2011), uncertain market demand is the major barrier to the accelerated uptake of
eco-innovation. An important contribution to the green economy and
to eco-industries in particular is expected from public sector demand.
Green public procurement represents an essential principle for a demand-driven contribution to green growth. The extension of green practices to public administration, apart from being a principle of political
consistency, is a forward-looking measure with regard to future benefits
for the public budget – for example, reducing energy expenditure – and
a powerful tool for guaranteeing a home market for eco-industries. The
use of photovoltaic energy, energy efficient buildings, recycling, computerisation of services and innovative mobility are policies which all public institutions should put in place. The purchase of greener goods and
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services would make eco-industries grow and stimulate further research
and innovation, thereby sustaining their global competitiveness.

Greening the transport industry
TEN-T, the EU framework programme for building and integrated
transport infrastructure throughout Europe, is one of the pillars of the
Structural Funds. They have an important role in providing incentives
in the choice of different mobility strategies. The European Commission
should therefore require that EU funds for transport in each member
state be focused on public and environment-friendly transport.
If Europe is willing to ‘green’ the TEN-T, within the framework of the
next EU Financial Perspectives, at least 75 per cent of all transport funding in each member state should be allocated to environmentally more
friendly transport investment (Stefanova 2008): public urban transport
systems; integrated regional and suburban public transport systems;
railways; inter-modal infrastructure for shifting freight from road to rail;
bicycle lanes; and traffic management systems. Investments in public
transport should cover improvements in both infrastructure and rolling
stock and be part of integrated transport strategies, including enhanced
accessibility, frequency, quality, safety and environmental performance
of public transport services.
The necessary funding for roads should be focused primarily on the rehabilitation of the existing road infrastructure and safety improvements
rather than the building of new roads and motorways.
In general, the environmental and climate impact of infrastructure
projects must be monitored. Each member state should demonstrate
how it will finance the necessary modernisation of its public transport
from EU, national or other sources, using appropriate indicators. Strategic Environmental Assessments (SEA) must be carried out properly,
including their climate change impact.
More than half of the energy use in road transport stems from private
cars. A number of measures may help to reduce private transport emissions. They range from reducing emissions standards for cars and lorries to lowering of speed limits, as recently experimented with in Spain,
which in the medium term would lead also to lighter and less powerful
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cars, and to promoting fuel-efficient driving and increasing fuel taxation
or road tolls (Öko-Institut 2011).
Among a number of measures in the transport sector, in most countries
governments have introduced ‘car scrappage’ schemes in order to support the car industry, presenting them as promoting more energy efficient vehicles. A number of studies have called such schemes into question (Haugh et al. 2010; Schweinfurth 2009). While incentivising the
substitution of older vehicles by more efficient ones, these measures
encourage greater material consumption and an anti-ecological culture
of private transport, thus increasing emissions. Even their economic
impact may be questioned since, on the one hand, the incentives bring
forward car purchases, while on the other hand the impact on economic activities overall is likely to be reduced by the crowding out of other
household consumption products. Even if a final net – economic and
environmental – benefit were achieved by car scrappage it would be very
weak and even insufficient to defray the costs.
Support for renewable energies should also involve the removal of all
fuel subsidies at international level. An OECD (2010) analysis shows
how removing subsidies in all countries would generate real income
gains apart from reducing the financial burden on government. It would
reduce the demand for fuel and traded volumes globally, with positive
effects on CO2 emissions, as well as prices. The OECD estimates net
benefits for oil importing countries and marginal losses for oil exporters
(with the exception of Russia). Further analysis is still needed in order
to better assess who will benefit and who will not from subsidy removals. Since 2010, the G20 has been calling for the gradual elimination of
all fuel subsidies in order to reduce pressure on oil prices, promoting
energy market transparency and stability and tackling climate change.

4. Possible revenues
The stimulus involved in an active industrial policy towards green
growth will definitely be costly. However, fiscal policies may represent a
win–win option in which raising resources will simultaneously contribute to a greening of the economy.
Part of the resources can be provided by a national tax system that
should be adjusted to reflect the new policy priorities, shifting the tax
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burden from labour towards activities with high use of non-renewable
resources (land, energy, materials and so on). These include a carbon
tax and higher VAT rates on selected goods to provide clear incentives
to shift to sustainable technologies and products. Part of the funds for
industrial and innovation policies could also be raised through targeted
public debt. At the EU level, proposals have been made for financing EU
projects through the issuing of EU bonds, guaranteed by member states
and managed by a central agency.
At the national level, governments could set up agencies funded by government bonds – that may pay interest above Treasury bills – with the
aim of providing venture capital, minority stakes, investment loans and
R&D support to new activities fostering a green economy. More funds
may also come from the banking sector, which could be invited to participate in new financing programmes. Once these new economic activities start growing in European countries, private equity and lending may
flow rapidly, and the public role could then be reduced.

New resources for the EU budget
The current structure of the EU’s ‘own resources’ system still presents
a few drawbacks, mainly due to the fact that only a small proportion
of them are effectively ‘owned’ by the EU. The largest part comprises
direct transfers from member states, requiring estimations of countries’
net contributions and triggering negotiations based on member states’
bargaining power (Rondinella 2010). Many proposals have been put forward in order to provide the Union with a revenue mechanism able to:
–
–
–

–

generate ‘own resources’ to make it possible to abandon negotiations based on net contributions;
confer stability and resources sufficient to cover EU expenditure in
the long run, in other words, at least 1 per cent of European GNI;
be transparent to citizens, who must have a clear and direct perception of how European policies are financed and how much they are
paying for them;
guarantee vertical and horizontal equity: the former satisfies the
principle according to which the richer pays a higher proportion of
its income because of its greater ability to pay, this being true of
both countries and citizens; the latter refers to the principle of equal
treatment.
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A straightforward system to provide the EU with its own resources
should be either based on a harmonised tax levied at European level,
or be derived from existing national taxation. It is of paramount importance tax systems are fair, provide vertical equity and have side effects
promoting public goods. The chance to implement taxes at community
level appears to be a first step towards a system able to control social
and environmental issues that cross national borders and defend global
public goods (ibid.).
The best option for a European levy seems to be an overall energy tax.
This may be linked to an existing directive entailing the harmonisation
of the tax base on mineral oils, natural gas, electricity and coal, and the
approximation of tax levels through Community-wide minimum rates of
taxation (Cattoir 2004). Apart from being a source of revenues for the
EU, an energy tax would represent an important incentive towards the
development of renewable energies. Such a measure would limit the demand for fossil fuels and simultaneously allow a reduction in incentives
aimed at boosting renewable sources.
Revenues from environmental taxes currently come mainly from taxes
on fuel and motor vehicles. However, although the number of these taxes
has been increasing in recent years, total revenues have fallen as a percentage of GDP because of increases in oil prices and the consequent fall
in demand (OECD 2010) Environmental revenues in EU countries are
usually higher than in other countries, although with some differences.
They comprise between 1.5 and 2.5 per cent of GDP, with the exceptions
of Denmark and the Netherlands, where they represent more than 4 per
cent of GDP.4
An EU energy tax, even if limited to the minimum rates defined by the
directive, would probably bring sufficient revenue to cover a significant
part of the EU budget. This is in line with previous Commission conclusions. For instance, the European Commission (1993) estimated that a
10 US dollar tax per barrel of oil equivalent would yield about 1.1 per cent
of EU GNI in the context of a carbon/energy tax. Such a levy could also
guarantee stability of revenues in the long run, since energy consumption is usually strictly linked to GDP growth (Cattoir 2004). The case for
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a reduction because of massive use of renewable energy does not seem
likely in the short term, but it would be desirable for sustainability reasons. The main limitation on taxation of this kind concerns its progressivity, its ability to guarantee vertical equity: while taxation on gasoline
for transport falls proportionately more on well-off people, taxation on
heating products affects poorer households much more. A fee structure
should be worked out that puts a heavier burden on richer taxpayers.
This may result in a reduction of the tax yield, but an energy tax does not
have to cover the whole budget, since it is not the only source of revenues
for the EU (Rondinella 2010).
Besides an energy tax, a financial transactions tax (FTT) would be a major boon.5 Support for such a levy is gathering momentum within European institutions. A very small levy (0.05 per cent) on all financial transactions is expected to raise significant revenue, estimated at around 200
billion euros or 1.63 per cent of GDP (Schulmeister 2010). Governance of
the tax would depend on member states, but if applied in the Eurozone,
a significant part of it might be dedicated to the Community budget. Its
only limitation is its dependence on financial market fluctuation, but it
is expected that it would limit financial volatility, thus stabilising related
revenues. FTT as proposed is a very small fee which would not affect
international trade or savings. The only actors who would be affected by
this tax are financial institutions buying and selling assets continuously
in order to realise miniscule advantages on random market fluctuations.
These activities are not based on the real economy. Decisions are taken
according to risk analysis and on behavioural and compulsive imitation
of other actors, thus producing herd behaviour and increasing the volatility of financial markets. Affecting only speculators, an FTT would promote financial stability, which would be good for the stability of EU revenues, but above all for savers. Financial stability may be considered a
public good to be protected. Compliance and administration costs would
be limited, since the tax would be paid automatically to the stock market
authorities. From an equity point of view an FTT would be very effective.
It would be paid mainly by the few people, banks and investment funds
(European and non-European) able to invest vast amounts of money in
the financial markets. In the current situation, such a tax would also be
just. After the world economic crisis, mostly attributable to financial reasons, governments were asked to bail out irresponsible banks. Two years
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later, many governments are under constant attack from the financial
markets on the basis of their debts. It is high time the financial sector
paid its fair share towards economic and social recovery and that politics
resumed its central role, no longer blackmailed by international finance.
A financial transaction tax would represent an important step in this direction.
These two resources alone may easily substitute Community resources
based on VAT and GNI and increase the EU budget, shaping it in accordance with a proper system of own resources and allowing European
institutions to concentrate on EU goals instead of responding to member
state pressure.
When it comes to reforming the Community budget,6 reform of the revenue side must be the starting point. The new European budget should be
based first of all on genuine own resources able to guarantee independence for the European institutions so they can use the budget according
to what is best for the EU as a whole. In order to achieve this objective
an overhaul of the current system based on country contributions seems
necessary.
A combination of energy taxation and a financial transactions tax added
to the current own resources would achieve a flow of resources sufficient
to substitute GNI and VAT, thereby overcoming the drawbacks of net
contributors approach. Moreover, a proper own resources system will
make it possible to eliminate all the adjustments and rebates currently
characterising the revenue side, thereby enhancing budget transparency
for the sake of European citizens.

5. Conclusions
The path towards the green economy needs to be underpinned by a dedicated industrial policy that would help to turn the European production
system into a decarbonised one.
European policies already cover a large number of sectors involved in
the green economy and offer plenty of different tools. However, their
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contribution sometimes appears inconsistent, since a number of ‘carbon
promoting’ policies are being implemented at the same time, for example
roads and motorways financed by the Structural Funds, fuel subsidies or
member states’ car scrappage schemes. On the other hand, the resources
dedicated to the green economy are still not sufficient to effectively promote a so-called ‘green New Deal’ in order to boost green growth able to
rescue the European economy from the crisis and turn production and
consumption towards sustainability.
Supporting eco-industries is a challenging issue in which difficulties
start with the very identification of the firms to be targeted because of
the blurring boundaries between green and traditional industries. As a
general principle of industrial policy, the whole supply chain must be
targeted, which in the case of eco-industries is seldom organised around
a lead firm, as in the case of automobiles.
Industrial and innovation policies can generally rely on a range of policy
tools. On the supply side, public funds could support selected R&D, innovation and investment efforts. State-owned enterprises and public
services may have an important role in promoting research and development and in fostering public–private partnerships. Public and private
institutions could support business start-ups in key fields with loans and
venture capital. The private sector can also be targeted via incentives and
the taxation of polluters, as well as through market regulation, imposing
higher standards on all economic actors.
On the demand side, far-sighted public procurement, the organisation
and regulation of markets with high growth potential, and support and
incentives for early users of new technologies could help to ‘pull’ innovation and investments, shifting production and consumption towards
more sustainable patterns. The purchase of greener goods and services
would make eco-industries grow and stimulate further research and innovation. Green procurement can help to sustain the global competitiveness of the EU eco-industry by contributing to the formation of a home
market.
Finally, in order to implement such ambitious, as well as necessary, conversion to green economy, significant resources are needed. A number
of sources have been identified as optimal options, for example, an EUwide energy tax and a financial transaction tax to be implemented at
least in the Eurozone. Apart from finding resources for financing the
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green economy they would all have positive side effects. The first would
limit emissions and increase the competitiveness of eco-industries, the
second would enhance market stability – with positive effects on the
real economy – and raise resources through a fair mechanism, while the
third will lower pressure on Eurozone sovereign debt.
The implementation of a green New Deal for Europe therefore appears
to depend mainly on the political will to trigger change.
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Industrial change, risks, opportunities and social
transition to a low-carbon economy and society
Alain Mestre and Philippe Morvannou

1. Introduction
For industry in general, the reduction of CO2 emissions is a real challenge. The low-carbon transition policies to be implemented during the
period 2010–2030 are anticipatory policies designed to take account of
the greenhouse gas emission commitments made by states, the pace and
general conditions of which will be updated by forthcoming UN climate
change conferences.
For the principal sectors of the first and second industrial revolutions –
coal and steel, on the one hand, and electricity and motor vehicles, on
the other – the whole set of production and utilisation parameters are
being called into question by the advent of a low-carbon imperative calling for efficiency and prudent energy consumption.
The energy- and carbon-intensive sectors, located as they are at the organisational hub of developed industrial societies, are also both capitalintensive and labour-intensive. They represent, as such, the living product of decades of regulatory, commercial and tax policies and measures
which both ensured the industrial development of European countries
and moulded their economic and social organisation.
We will argue that if employment and human resource issues are not
better incorporated into climate policies, they can be expected to become
a significant barrier to the economic, technological and societal changes
needed to manage the transition towards a low-carbon economy. Vigorous action to deal with climate change, consisting of both mitigation and
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adaptation measures, must be based on two essential components: (i)
the rapid introduction of the policy options most effective for achieving
the twofold dividend of the fight against climate change and the creation
of quality jobs; and (ii) the introduction of instruments to anticipate and
accompany, in a socially responsible manner, the changes that will be
required.
Section 2 contains an overview of the sectoral challenges that the European industry will face due to the transition to a low-carbon economy,
particularly in relation to employment. To this end, we will make use of
the large body of empirical material accumulated by our studies between
2007 and 2011.1
Section 3 addresses the basic framework of a comprehensive and multisectoral industrial policy, and in Section 4 we emphasise the crucial role
of social dialogue in the transition to a low-carbon economy.

2. Sectoral employment effects of climate policy
measures
The impact of climate policy measures will differ considerably from
one sector to another: some sectors will be restructured and jobs will
be shed; others will be developed in a manner that entails job creation;
while a third category will have to change existing jobs, such as transport
and some parts of manufacturing (metals and chemicals).
While there is no strict correspondence between energy-intensive sectors – the first to be affected by low-carbon policies – and job-intensive
sectors, nonetheless, direct impacts will be compounded by indirect impacts that affect the economy as a whole. This will apply to downstream
sectors, such as after-sales or distribution, which will be affected by
changes in consumer preferences.

1.
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In 2007, the ‘Climate change and employment’ study (Syndex 2007) calculated that, on the basis of a general hypothesis of policies and measures generating a 40 per cent reduction in greenhouse gas emissions in
EU countries by 2030, our so-called ‘mesoeconomic’ sectoral models
would display a slight positive net outcome in terms of job creation (+1.5
per cent). However, this overall result concealed considerable fluctuations, both within and between sectors, in terms of both job supply and
demand, as well as qualifications. This redistribution of jobs reflects less
the idea that some sectors will be winners and others will be losers than
an even more important challenge, namely the need for actors to manage the opportunities and risks generated by the so-called ‘low-carbon’
policies and measures.
In order to illustrate our analyses and recommendations in relation
to low-carbon industrial policy, we present three sectors covered by
the European Emissions Trading System (ETS) – electricity, steel and
chemicals – as well as two sectors not covered by ETS but covered by
European low-carbon policies through new sets of regulations governing
use of their products, namely, the automobile and machinery and capital
goods sectors.

2.1 The electricity sector: the question of occupational transitions
While it is possible, to some extent, to find replacement technologies for
the supply of electricity to buildings and transport, this is not yet the case
in relation to industrial applications requiring the supply of high-voltage
electric currents. This is essentially why achievement of the greenhousegas emission-reduction targets that Europe has set itself for 2020 requires the implementation of CO2 capture and storage technology.
On the basis of the scenarios studied (DG TREN as a baseline, DG Environment for NSAT), we have introduced a deviation labelled ‘NSAT
Syndex’ (Network Security Analysis Tool) that combines job creation in
renewable energy forms and the spread of CSC technologies by 2030.
There is a serious risk that the necessary investment will be delayed because of the financial crisis that broke in late 2008.
Job creation resulting from investment in electricity production stems
essentially from two sources:
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–

–

direct and indirect jobs in renewable energy and the renovation of
thermal power plants, more than 50 per cent of which will require
renovation. This job creation is estimated at more than 750,000
full-time equivalent jobs (FTE) on annual average during the period
2005–2030, the vast majority of them in metalworking, to which
will be added jobs in transport and distribution;
jobs in the capital goods sector, of a similar quantity.

Inversely, in thermal power stations (coal and oil) the total expected job
losses are calculated as 21,000 FTE (14,000 for coal and 7,000 for oil),
most of them concentrated in the EU countries where coal continues to
play a major role in electricity production. Thanks to the introduction of
CSC technologies, the extent of these losses will be limited.
The central issue with regard to production jobs is the contraction of
jobs in coal-fired power stations, which cannot be offset by job development in renewable energies, since the latter correspond to different
occupations and occupational statuses. The occupation of wind power
operator does not, in other words, resemble that of thermal power station operator.
Maintenance occupations have today become one of the key occupations
for raising the rate of capacity utilisation and these play a substantial
role in optimising production costs.
In parallel with the net job creation linked to investment in electricity
production, there will be job losses in the coal sector by 2030. During
the period 2005–2030, the fall in coal mining jobs is expected to be between 74,000 under the first scenario (business-as-usual) and 87,000
under the second (NSAT alternative linked to the measures contained
in the EU Climate-Energy package), to which must be added job losses
in the production of capital goods for mines. It can therefore be considered that the job losses in coal mining in Europe in the scenario linked
to the European climate-energy package will affect somewhere between
77,000 and 87,000 workers and that these reflect in part the continuing
restructuring in the coal industry (77,000) and in part the ‘decarbonisation’ of electricity production (10,000).
Regardless of how the existing stock of thermal power stations evolves,
the question of EU policy on long-term security of supply will arise.
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2.2 Steel: technological and occupational transition
According to the International Energy Agency (IEA, 2007), the steel sector accounts for between 6 and 7 per cent of world CO2 emissions; this
figure is as high as 10 per cent if emissions from the mining and transportation of raw materials are included.
The steel industry accounts for 30 per cent of total CO2 emissions from
industry. China is the country with the highest emissions, both because it
is the number-one world producer of steel and because its steel industry
is 90 per cent based on cast-iron production, represented by an extensive range of technologies ranging from the most modern to craft-based.
Until 2020, the European steel industry must be protected by the granting of free emission rights, among other sectors identified by the European Commission as potential victims of carbon leaks that are both open
to international competition and characterised by high energy intensity.
On the integrated liquid steel production sites, we estimated at 175,000
– for a production capacity of 200 million tonnes of steel – the number
of jobs threatened by carbon leakage in the short term. These job losses
will be limited to between 24,000 and 45,000 workers for reasons other
than climate change by 2020. The European programme Ultra-low CO2
Steelmaking (Ulcos), the flagship project of the European Steel Technology Platform ESTEP, is the only one of its kind in Europe. On the basis
of research focused on the 80 technologies examined in this programme,
the possibility was identified of implementing a technology compatible
with the emissions reduction demands imposed on producers: the recycling of the gas from blast furnaces combined with the capture and
storage of CO2 would enable greenhouse gas emissions to the tune of
at least 50 per cent per tonne of steel produced. Thanks to the technology for recycling blast furnace emissions, growth can be expected in jobs
deriving directly from this change in each factory employing cast-iron
production.
According to the Syndex hypothesis, the European steel industry:
–
–

may be expected to correct the trade balance in steel and therefore
increase its production capacities in line with consumption;
should benefit from the combined progress of electric steels and
cast-iron steels.
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On the qualitative front, several types of development have to be taken
into account:
–

–

the evolution towards a process industry and away from the operation of blast furnaces will entail major changes in working methods:
where the collective expertise of teams was essential for the smooth
functioning of the tool, the new technological situation will require
much stricter forms of regularity, based on reinforced and computerised measurement and monitoring instruments;
the increasingly intensive functioning of the tool in the direction of
greater energy efficiency, accuracy and rigour in operating standards will also mean that additional strain is placed on tools and materials, and this is bound to entail consequences for workers’ safety.

2.3 Chemicals
The major risk in the chemicals industry is that firms will fail to face up
to the challenges of change that confront them because the European
chemicals industry, subject to the effects of globalisation and financialisation, is engaged in a process of profound transformation. The current
crisis is causing even more confusion. The risks associated with restructuring European chemical production methods are all the greater in that
they go back a long way and the investment and innovation strategies of
firms established on the old continent have not dealt with the relevant
challenges (investment levels show a declining trend and remain below
those of the chemical industry in North America and Asia). The pressure
on employment in Europe as a whole remains a constant feature (–2 per
cent a year during the period 1997–2007).
Regulation by means of market mechanisms alone cannot be effective in
the field of chemicals, when account is taken of:
–
–

–
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the diversity of the technological, competitive and social situations
covered by this industry;
the differing carbon intensity depending on countries and regions
(which poses the challenge of managing the transitions and taking
charge of the associated costs at the geographical level);
sectors or sub-sectors marked by fairly defensive dynamics in
some cases and fairly proactive ones in others: sensitivity and exposure to the challenges of the transformation towards a low-carbon
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–

economy are not the same (hence the challenge of managing transitions and acceptance of the associated costs by the various branches
of the chemical sector);
the mix of large corporate groups and SMEs (which poses the challenge of managing transitions and acceptance of the associated
costs by companies and within countries or regions). What is more,
the chemical industry, on account of its complexity and lack of
transparency, requires more impact studies and/or more reliable
evaluations of the activities and employment challenges linked to
the move towards a low-carbon economy. From this standpoint, the
benchmarking tool (highly developed in the chemical industry on
the basis of technical, financial but also social criteria) should certainly be utilised in a new and more proactive manner in order to
promote social dialogue.

Finally, the available evaluations (McKinsey 2006) show that the European chemical industry has a non-negligible potential for greenhousegas reduction, in particular through the continuing improvement of its
energy efficiency and broader recourse to renewable raw materials. This
potential calls for non-negligible investment but offers in return advantages that should undoubtedly be emphasised (savings in operational
costs, in particular by continuing the reduction of energy intensity, new
markets, new economic models built on non-competitive agricultural
alternative resources and so on). The development of the latter should
certainly be encouraged insofar as it is possible to identify significant
savings over the whole lifecycle of products.
The development of low-carbon products and technologies in the European chemical industry represents an opportunity to achieve stronger
and more dynamic sectoral cooperation (in R&D and vocational training) based on a concerted approach which, given the high degree of
fragmentation and financialisation of this industry, has so far failed to
develop the requisite impetus. The emergence of new competences demanded by sustainable chemicals and the management of the transition
of classic chemical products towards sustainable alternatives are major
challenges from the employment standpoint. The creation of a structural
fund to organise and/or accompany this twofold movement could constitute a political response, on condition that its implementation, aid and
conditions of access be defined in sufficiently proactive terms and made
subject to the requisite forms of control (particularly by the social partners and the trade unions).
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2.4 The automobile industry
The motor industry is one of the most important industrial sectors in
Europe, constituting one of the pillars of European industrial production. The European motor industry accounts for 31.8 per cent of world
automobile production.
According to the European Automobile Manufacturers’ Association
(ACEA 2010), the automobile industry and its upstream industries employ some 12 million persons in Europe, of whom, in 2007, some 2.3 million were directly employed in the production of vehicles, with 10 million
employed in the upstream industries.
The aim of reducing CO2 emissions applied to the motor industry entails
two different aspects: the reduction of the CO2 emitted by the passenger
cars and utility vehicles in circulation and the reduction of CO2 during
the process of vehicle production.
In 2008, new vehicles emitted on average 154g of CO2 per kilometre. In
1995, only 3 per cent of new vehicles emitted less than 140g of CO2 per
kilometre, as against 42 per cent today.
The European Parliament and Council adopted new regulations on passenger car emission rates in December 2008. More than 65 per cent of
newly registered vehicles will produce only 130g of CO2 per kilometre by
2012. By 2015 all newly registered vehicles will be required to meet this
standard, thanks to the development of the requisite technologies.
The motor car industry was hard hit by the financial crisis and the recession in the second half of 2008. Most experts expect to see a growing
number of hybrid vehicles on the market in the coming years and the
various forecasts of the evolution of CO2 emissions by 2030 accordingly
display major differences. This is the result principally of the different
hypotheses concerning the proportion of hybrid and electric vehicles in
the whole stock of vehicles, as well as concerning the total number of
vehicles.
On the basis of the different forecasts for the sector, three hypotheses
have been put forward for 2015, 2020, 2025 and 2030. Each corresponds
to a different degree of penetration of hybrid and electric vehicles: low
hypothesis, medium hypothesis and high hypothesis.
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The employment impact on motor car assembly plants would be limited
in Europe by 2030, in case of weak penetration of the 100 per cent electric vehicle and on account of the hybrid transition, which still involves
a large proportion of conventional engines in the vehicles of tomorrow.
Accordingly, by 2030, the losses caused by the replacement of conventional engines by electric engines would represent, according to the three
hypotheses, between 17,000 and 34,000 jobs.
The employment gains could broadly offset these losses, being more
significant, namely, somewhere between 80,000 and 160,000 jobs, depending on the hypothesis.
The compromise reached with the motor car industry in the directive
on emissions from passenger vehicles (130g of CO2 per kilometre) will
have to be quickly revised to reach the 95g of CO2 per kilometre target
advocated by the Commission. More effort is needed to make combustion engines cleaner, as advocated by the T&E network2 at the European
level, with a target of 80g of CO2 per kilometre by 2020 and 60g by 2025.
Achieving this target thus presupposes a strengthening of the technological platforms at the European level, but also of the clusters between
industries and R&D centres.
Europe, which is behind Japan in terms of the development of hybrid vehicles, must try twice as hard if it does not wish to face competition from
heavyweight actors such as China in the field of electrical vehicles. In the
absence of a powerful industrial actor in the field of batteries, the employment developments expected in the electrical sub-sector are likely
to prove unmanageable.

2.5 Capital goods and machinery
In the EU27 the capital goods sector consisted of some 164,000 firms
employing 3.7 million persons in 2006.

2.

Transport & Environment is a European-level environmental organisation. See: www.transportenvironment.org.
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With value added estimated at 50 per cent, capital goods remain a key
actor in the markets responsible for achieving energy efficiency and advanced environmental technology. The share of services is increasing
considerably.
The hypotheses underlying employment potential are as follows:
–

–
–

Germany (the number-one European producer in the machinery
and capital goods sector) will retain, until 2020, its proportion of
the average value added of 35 per cent within the EU27;
Labour productivity will increase by 3 per cent a year (average over
all sectors).
There will be no relocation en masse to countries outside the EU27.
The share of imports in upstream investments in the two sectors
will not change.

According to studies by McKinsey, the market principally responsible
for the achievement of energy efficiency – the market for innovative energy consumption or transformation solutions – will increase by 13 per
cent a year between 2008 and 2020. It represents a broad range of areas
of growth and possibilities for development of companies in the capital
goods and electrical equipment sectors.
Assuming that the EU27’s share in world production remains constant
and that the necessary conditions for an increase in labour productivity
and regional integration are met, it will be possible to create 670,000
jobs by 2020 in the two market segments in question, two-thirds of them
in the energy production techniques and equipment sector.
The growth resulting from this division of labour, intensive and crosssectoral, will represent a potential of 250,000 additional jobs, with support from the upstream investment made by this sector and the service
sector, thus amounting in total to potential employment creation in excess of 900,000 additional jobs.

3. What is at stake: the deﬁnition of new industrial
policies
The conjunction of the three basic parameters of a society’s economy
– its modes of production, consumption and social organisation – calls
124

Greening industries and creating jobs

Industrial change, risks, opportunities and social transition to a low-carbon economy and society

for the implementation of new industrial policies that will bring about
the requisite changes and redefinitions in the spheres of markets and
regulations, public and private activity, taxation and finance, labour and
technology, trade unions and politics.

3.1 Convergent multisectoral industrial policies
Adaptation to the imperative to reverse climate change calls for the definition of a new industrial policy framework. These industrial policies,
while remaining compatible with market mechanisms, allow the construction of prospects, regularities and guarantees so as to:
–

–

–

finance, in the medium and long term, the technological and social
aspects of the low-carbon transition by providing industrialists with
a regulatory, tax and statutory framework that has been stabilised
in terms of its strategic orientations;
organise a transition of the labour force which will, over and above
its occupational dimension, entail a thoroughgoing change in wage
relations that must be structured in accordance with – among other
things – the new flexibility required of skilled labour;
protect the low-carbon transition from the vagaries of financialisation of the globalised European economies to ensure that the desired ends are not jeopardised by speculation, of whatever kind.

These are the conditions that must be combined to halt the deindustrialisation of the European economies, recently aggravated by the financial
crisis that escalated from the end of 2008.

3.2 How to get to grips with the risks of rapid deindustrialisation
as a result of carbon leaks?
Policies to fight climate change are being introduced in a context marked
by a relative weakening of European industries attributable to a number
of factors, including:
–
–

the industrial growth of emerging countries, giving rise to new competitors on the world market, first and foremost China;
the policies of relocation to low-cost countries practised by numerous transnational European companies;
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–

the effects of the financial crisis of late 2008 which revealed, through
its economic and social consequences, the high level of financialisation of the industrial economy of developed countries.

As is already clear, non-regulated low-carbon policies, in this context,
harbour the risk of accelerating the deindustrialisation of European
economies. To prevent such a situation, the new industrial policies must
therefore simultaneously incorporate a defensive component, in the
form of efforts to counter carbon leakage, and a proactive component,
in the form of the development and generalised use of clean and lowcarbon technologies.
Indeed, the application of regulations in Europe that would raise the
costs of energy production through the implementation of CO2 emission reduction policies amounts, in the absence of equivalent measures
in other countries, to emitting more CO2 for the same production. The
result is counter-productive.
This is all the more true in that European industry is, in many sectors,
among the least carbon-intensive in terms of emissions. This being the
case, to substitute non-European production for European production
will result, in most cases, in more pollution rather than less. This applies
to the steel industry, chemicals, cement production and building materials, but also oil refineries.
Exposure to carbon leakage is thus the fate of any energy-intensive and
globally traded industry.
The period beginning in 2013, with the auctioning of 100 per cent of
electricity production emissions and the gradual auctioning of 30 to 80
per cent of the industrial sectors potentially facing carbon leaks, is thus
fraught with great uncertainty. The latest European Commission proposals confirmed the danger represented by carbon leaks in the absence
of an international agreement.
Steps to avoid the risks of carbon leakage without penalising the competitiveness of European producers can take two forms: either the granting of free emission rights, or adjustment at frontiers. The distribution
of free emission rights amounts to the granting of subsidies that will very
quickly distort competition among sectors and among domestic and imported production sites.
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Adjustment at frontiers, by contrast, would place the importers and the
European producers on an equal footing with regard to their carbon situation, in accordance with the WTO recommendations.
There are, however, three prerequisites for this:
–
–
–

the issuing of carbon standards defined by sector in order to determine the best possible selection among available technologies;
the creation of a European Carbon Standards Agency over and
above the parties, responsible for implementation of standards;
the promotion and organisation of carbon traceability for every
product traded in the world.

Under these conditions, benchmarks based on comparisons between
technologies or different forms of production can be devised using economic, social and environmental definitions that combine competitiveness, a low-energy approach and decent work.

3.3 Low-carbon R&D and the market
At the outset, the market for emissions trading rights was supposed to
finance operators’ investments in reducing their CO2 emissions. Neither
the first period nor the second produced this result, for several reasons,
one being the over-allocation of quotas, another – and more important
– one being that this mechanism does not work.
Auctioning of emission rights, scheduled from 2013, is aimed at meeting
other purposes. Indeed, it appears to be, above all, a new form of revenue
levied by states, with the bulk of receipts not being earmarked as a matter of priority for the financing of steps to combat climate change: the obligation to invest in low-carbon measures is to apply, it seems, to only 20
per cent of this revenue. The auctioning of CO2 emissions thus becomes
a form of revenue for states, levied on bases which lend themselves to
speculation, very much resembling a covert variation on tax reform.
The fixing, by period, of the floor and ceiling prices of carbon would allow the introduction of some sort of transparency with the possibility of
anticipation that could help limit speculation while safeguarding some
revenue for states, particularly in order to encourage and take part in
low-carbon investment and make it a priority in the field of R&D.
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To date, the only technological platform that enables evaluation on the
basis of the method that we will call ‘pre-competitive cooperation on a
European scale’, is Ulcos (ultra-low carbon steel production) in the steel
sector. This platform, the result of a public/private partnership, provides industrialists in the sector with a basis from which to launch the
first stages of the low-carbon technology transition that must be accomplished over the coming years.
However, the carbon-emitting industries as a whole have not pooled
the R&D measures required for the switch to low-carbon production, in
some cases for reasons of competition among different European industrialists, in others because of a lack of resources and incentives on the
part of states.
As a result of this, the research currently under way in many different
sectors is manifestly inadequate. On the basis of this awareness, an
initiative similar to Ulcos has recently been taken in coal technologies
through the creation of the European technology platform ZEP (Zero
Emission Fossils Power Plants). Even so, viewed on a global scale, this
remains utterly inadequate.
How can the carbon market become an efficient and competitive tool
for exiting this R&D impasse, which is rapidly becoming a handicap for
European industry?
Linking the granting of emission rights to R&D expenditure on low-carbon technologies could constitute an effective solution in a competitive
framework.

3.4 Capture and storage: a multi-sectoral and territorial
transitional technology
The capture, transportation and storage of CO2 appears today to be indispensable in many sectors for achieving CO2 reduction goals in the
coming years. This applies to chemicals, refineries, steel production, as
well as cement, but also to electricity produced from fossil energies.
A transitional technology for use in the run-up to green technologies,
this approach requires the construction of new regional infrastructures
common to several industries. While capture is dependent on the spe128
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cific features of each industry and remains within the sphere of competition, transportation relates, by contrast, to several industries on any
given territory, and storage will come under the responsibility of the
public authorities, at least for as long as it is subject to no known time
limit.
The question of how to combine private resources exposed to competition with public means thus arises.
German electricity producers RWE and Vattenfall estimate total investment necessary for their CO2 capture and storage demonstration installations at between 1 and 2 billion euros for a capacity of 450 MW or 500 MW.
In terms of strategy, these capture, transportation and storage technologies are complementary to the development of renewable energies.

3.5 The renewable energy development imperative
Among the different forms of renewable energy, four may be regarded as
most promising in terms of application and development potential: wind
energy (particularly at sea), hydroelectricity, solar energy (thermal solar
energy, photovoltaic and solar energy concentration) and bioenergy.
Europe was world leader in wind energy for the manufacture of turbines
and installations until the United States and China began to produce installations on a large scale in 2008. Projects for wind energy production
at sea are proving of great interest and could achieve a capacity of 8.7
GW along the European coastline by 2015.
The investment costs per gigawatt (GW) required for constructing wind
energy, hydroelectric or solar power stations by 2020 may seem high
but they are no higher than the costs of conventional electricity power
stations. The estimated costs for the construction of new nuclear power
stations can be far higher, between 4.2 and 7.6 billion euros per GW.
All forecasts indicate growth in jobs linked to renewable energies during the coming decades. The high level of investment channelled into
increasing the capacities of renewable energy will have as a corollary
job growth in engineering, capital goods and machinery and other sectors.
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4. A fair social transition and the role of social dialogue
for a low carbon industrial Europe
Low-carbon policy did not cause any restructuring entailing jobs losses
during 2000–2100. In the future, however, the low-carbon outlook is
bound to contribute to destabilisation of the employment situation in
the carbon-intensive sectors.
Low-carbon investment, similarly, will shape the employment of tomorrow and will inevitably lead to the loss of existing jobs.
The employment issue must be examined in two respects:
–
–

first, the question of the transition of existing jobs and their characteristics in light of tomorrow’s jobs;
second, the creation of jobs associated with horizontal policies in
the fields of (renewable) energy forms, energy efficiency (energyefficient building products and materials, insulation materials,
condensing boilers, heat pumps, thermal regulators) and industrial
processes (speed variators, cogeneration) or transport (electric vehicles) and intelligent networks (Smart Grid).

A fair social transition is essential in order to retain competitive industries in Europe, and will be made possible by anticipating the retraining
needs of the many workers involved. This will be manageable provided
that the framework in which it is conducted:
–

–
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examines the question of the quality and location of the jobs concerned: even if, in some sectors – such as renewable energy, hybrid
engines and new infrastructures – the employment balance sheet
is positive, there is absolutely no guarantee that these jobs will be
created in Europe and that they will be skilled jobs;
defines the frameworks of social dialogue that must of necessity be
put in place: the predominance of transnational rationales in company strategies requires the building of countervailing powers that
allow democratisation of the strategic choices for employment and
for the societies of tomorrow. To this end, there is a need to create
the new institutions that will allow debates to take place and enable
the different actors to put forward their points of view and their interests, in order to achieve a consensus in which industrial activity
and jobs are integrated into the life of the regions;
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–

defines the place of public authorities, the state and local authorities
in financing occupational transitions and infrastructures.

On the basis of the lessons learned from our studies (Syndex 2009 and
2011), we are attempting to help social partners identify existing and
possible common actions at European level in order to maximise opportunities and minimise the negative effects of national strategies to
combat climate change on employment.

4.1 The role of social partners in driving the change towards a
new low-carbon economy
What are the main factors driving the change?
The first factor comprises energy-efficiency policies. Social partners and
the public authorities, whether together or each in their separate capacities, have undertaken to become involved in numerous initiatives designed to enable gains in energy efficiency in the majority of European
countries.
In most cases, these initiatives come from social tripartite institutions
that seek to combine energy efficiency, employment and new qualifications. The building and public works sector is the first to have found
ways of combining these two goals, as in the case of the ‘employment/
environment alliance’ set up some time ago in Germany but also more
recently in Belgium and Romania, on the initiative of the social partners.
There exist, however, other initiatives, showing that this approach can be
applied to other sectors (for example, the resource efficiency network in
Germany), that it can be trans-sectoral and focus in the first instance on
the workplace (green workplaces in the United Kingdom). Special mention should be made of the Programme for Energy Efficiency in Sweden,
which combines energy efficiency for high-energy intensity industrial
sectors and staff training.
Over and above what can be achieved with vocational training, energy
efficiency can also be a means of increasing firms’ competitiveness and
financing less widespread measures that support purchasing power
(ecochèques and a fund to reduce overall energy costs in Belgium) or
seek to improve occupational health (Wittenberg initiative in the German chemical industry).
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A second analysis stresses the macroeconomic dimension (industrial policy). Three countries – Portugal, the UK and Denmark – have
launched centralised initiatives, supported by the social partners, in the
field of renewable energy and low-carbon policies such as CO2 capture
and storage, which is proving to be a transition technology suitable for
multi-sectoral application over whole regions or countries. Another important initiative here is the scheme to turn the Copenhagen shipyards
into an offshore wind energy production centre (Lindoe centre).
The stress on renewable energies means that the new energy situation
has, in several countries, led to job creation and job transformation initiatives with explicit demand, within the framework of a developed social dialogue, for the creation of large numbers of new and quality jobs.
In parallel, local authorities are implementing decentralised industrial
policies in close association with the social partners, such as the ‘growth
forums’ in Denmark, 1,000 projects conducted by the regional and local
authorities in the Portuguese cities of Evora or Viseo, or the city of Berlin
which is developing local programmes with new energy technologies.
A low-carbon industrial policy and preventing carbon leakage, which would
affect the globalised industries established in Europe, are essential.
This policy must also give time to existing precompetitive R&D policies,
such as the Ulcos project (ultra-low carbon steel production) in the steel
industry, financed by a public/private European partnership, governed
by the social partners and the European Commission and intended to
halve carbon emissions in the sector (by tonne of steel produced) over
the next twenty years.
Indeed, even though low-carbon policies have not yet been the cause of
restructuring leading to job losses, there can be no doubt that the expectation of such developments serves to destabilise the main industries
concerned and has already had a marked negative impact in terms of the
localisation of investment and employment in Europe.

4.2 Impact of the crisis
First of all, tripartite concertation is fairly well developed on the basis of
the awareness – shared by employers, public authorities and trade un132
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ions – that a return to economic growth can be accelerated by the green
economy insofar as it is capable of creating jobs. Thus, in the early phase
of the crisis, particularly in the new EU member states, we witnessed a
development of tripartite concertation on green jobs in the context of the
need to fight pollution and climate change – the two being frequently
confused – as a response to the crisis.
It quickly became apparent that the impact of the economic crisis and
the rescue of the financial system by nation-states had pretty much exhausted the available resources and that, as a result, there remained
little room for financing support for the economy. The readjustments
were different from one country to another and financial situations were
more or less tense, and indeed extremely harsh for some countries. This
resulted in a period of confusion and disappointment for some social
partners and of questioning for others, depending on their expectations.
However, social partnership gave rise to some positive and unprecedented proposals, the originality of which is stressed by the social
partners, who put all their efforts into this process. This applies to Bulgaria, Romania and, to some extent, to France, even if the Grenelle de
l’Environnment (environment round table) had not been halted in quite
such a brutal manner.

4.3 Social partner consultation for a new growth model
This unfavourable experience is likely to weigh down on the future, unless the work can be resumed without too much delay, for it will have
shown in several European countries that the low-carbon transition is
serving as a cover for underlying dynamics of broad social concertation,
bringing together a wide range of public and private actors, governmental and non-governmental, whether they are working in specific or preexisting institutions.
At the same time, it has shown the value and strength of the awarenessraising and information work undertaken by the social partners among
their members. This work which we describe as unilateral – because it is
subject to the initiative of each organisation – is today being continued
in many different ways and must not be underestimated in terms of its
capacity to provide a foundation for future discussions on these measures once the immediate financial constraints have been lifted.
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It is rather an original scenario, after all, when social partners and NGOs
are invited to discuss and propose measures for economic revival and
job creation within a macroeconomic framework, and in this respect the
low-carbon economy has already shown its potential for social creativity.
From this standpoint, bipartite social dialogues, still set, as they are,
within medium- and long-term national policies, have a share in this
originality in which economic democracy contributes by coming up with
initiatives in the areas of industrial policy, energy efficiency, vocational
training, jobs and working conditions.
In terms of the number and intensity of initiatives, the situation differs a
great deal from one country to the next, with countries such as Germany
and Belgium showing that they are full of ideas, in contrast to the great
majority of cases studied.

5. Conclusions
The emphasis placed on ways in which policies designed to combat climate change can simultaneously serve as anti-crisis policies has enabled
instances of active social partnership and social dialogue to see the light
in numerous European countries, particularly where sectoral distribution of greenhouse gas emission rights has taken place, but also for the
purpose of reaching the targets set.
By contrast, ‘adaptation to climate change’ is a topic not much discussed
within social partner forums or in their contacts with government bodies.
However, the studies do stress the likelihood of widespread job losses
in some sectors, such as tourism and agriculture, as a result of climate
change. The challenge of providing a steady flow of investment to improve working conditions and occupational health and safety guarantees has been barely addressed, even though such investment would also
have the advantage of attracting skilled workers into these sectors where
working, health and safety conditions frequently leave much to be desired, as stressed by the UNEP-ILO study (2009).
Thus, the risks and opportunities entailed by the low-carbon transition
with which workers and employers will be faced need to be managed in
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such a way that they do not worsen the situation of the weakest members of society. This goal is being pursued in France by the Villes-Emploi
initiative.
The transition to a low-carbon economy does not signify only finding
green job alternatives for workers affected by the low-carbon transition, but also training skilled workers, promoting a constructive social
dialogue and raising employers’ awareness and understanding of these
subjects.
To achieve this goal, initiatives on vocational training – over and above
energy efficiency – represent a powerful instrument for the creation of
new low-carbon jobs, including jobs for the workers made unemployed
by the transition and the transformation of existing jobs. The new skills
must be identified, as shown by the Romanian ‘competences cartography’ initiative, the Portuguese experiment with a ‘new skills agency’ and
the attempts made in Spain to anticipate the inevitable changes to come.
Some countries have already embarked on structured actions in the field
of vocational training, such as Denmark and Germany, which have incorporated low-carbon programmes into their systems.
We are, nonetheless, aware that tools needed to anticipate the low-carbon socio-economic transition are sadly lacking in all the countries of
Europe. We can only urge the social partners to discuss these new tools,
which will increasingly be essential.
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Employment potential of the green economy
Marco Torregrossa

1. Introduction: Background and deﬁnition of green jobs
The purpose of this chapter is to assess the employment potential of the
green economy. To this end, a definition of green jobs is essential. Green
jobs are jobs that reduce the environmental impact of economic activity, ultimately to sustainable levels. This chapter broadly defines ‘green
jobs’ as work in industry, services and administration that contributes to
preserving or restoring the quality of the environment. However, ‘green’
and ‘green jobs’ may also be further defined on this broad basis. Several
international institutions – such as Eurostat, UNEP and the ILO – define
‘green jobs’ along the lines of specific activities and sectors that are active
in the green economy and contributing to improving the environment.
More specifically, the United Nations Environmental Programme
(UNEP) defines green jobs as
work in agricultural, manufacturing, research and development (R&D), administrative, and service activities that contribute substantially to preserving or restoring environmental quality. Specifically, but not exclusively, this
includes jobs that help to protect ecosystems and biodiversity; reduce energy, materials, and water consumption through high-efficiency strategies;
de-carbonize the economy; and minimize or altogether avoid generation of
all forms of waste and pollution.

According to the International Labour Organisation (ILO):
‘Green jobs’ does not lend itself to a tight definition but certainly includes
the direct employment which reduces environmental impact ultimately to
levels that are sustainable. This includes jobs that help to reduce the consumption of energy and raw materials, decarbonize the economy, protect
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and restore ecosystems and biodiversity and minimize the production of
waste and pollution. … A somewhat wider concept of ‘green jobs’ might embrace any new job in a sector which has a lower than average environmental footprint, contributes to improving overall performance, albeit perhaps
only marginally.

The Eurostat methodology for the ‘Environmental Goods and Services
Sector’ (EGSS) does not define ‘green jobs’, but measures employment in
the EGSS. The EGSS is a heterogeneous set of producers of technologies,
goods and services that prevent or minimise pollution and minimise the
use of natural resources. Thus, environmental activities are divided into
two broad segments: environmental protection and resource management. Only those technologies, goods and services are considered that
have an environmental-protection or resource-management purpose as
their prime production objective. Goods and services that are not provided mainly for environmental purposes are, therefore, excluded.
Green jobs are found in many sectors of the economy: from energy supply to recycling and from agriculture and construction to transportation.
However, many jobs which are green in principle are not green in practice because of the environmental damage caused by inappropriate practices. Moreover, the evidence shows that green jobs do not automatically
constitute decent work. Generally, the creation of green jobs is advancing too slowly to contribute substantially to reducing unemployment and
underemployment in the world. Moreover, too few of the green jobs that
are being created go to those who need them most: young people, women, poor segments of society in developing countries and those suffering
from climate change.
The goal identified in this chapter is the creation of more and better
quality jobs to move towards a low-carbon economy. This requires the
strengthening of education and training systems, as well as supporting
skills development activities in both industry and the public sector. A
number of examples of good practice demonstrate that public policy, together with private initiatives, can foster green transformation and job
growth. These policies focus on equipping young people entering the
labour market and older workers mid-way through their careers with
the skills required to adopt new technologies, meet new environmental
regulations and shift to renewable sources of energy. This will in turn
contribute to changing consumer behaviour and triggering market forces to push the greening agenda onwards.
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Environmental and climate change policies bring enormous employment opportunities, but also the risks associated with structural change.
The EU needs coherent strategies that bring together energy, environment, education and skills development objectives, policies and responsible ministries in order to adapt to climate change and shift to clean
and sustainable production and consumption in ways that maximise the
creation of decent jobs and make them available to all. Countries that
are succeeding in this challenging task are putting a high premium on
effective social dialogue, coordination between ministries and communication between employers and training providers.
This chapter addresses the employment potential of the green economy and looks at such aspects as the EU and international approach to
green jobs, labour market adjustments in relation to the green economy, employment trends in the eco-industries, the impact of environment policies on employment and the need for improved skills in the
workforce. Before drawing conclusions and highlighting some policy
recommendations, the chapter also presents a case study of green job
creation from retrofitting buildings, as this area has been recognised as
one of those with the largest employment potential in a green economy
context.

2. The EU and international approaches to green jobs
The EU must create an extra three million green jobs within a decade,
European Commission president José Manuel Barroso recently told the
European Parliament in his first ‘state of the union’ speech. Following
Mr Barroso’s speech, the European Parliament asked the EU executive
to develop a strategy by 2011 to encourage the creation of green jobs
in Europe, according to a non-legislative resolution which also included
support for decent working conditions and pay. DG Employment is currently working on an action plan to be issued by the beginning of 2012
that should present a broad EU strategy to promote green jobs.
The EU new strategy for sustainable growth and jobs, Europe 2020,
also puts innovation and green growth at the heart of its blueprint for
competitiveness. It follows on from the European economic recovery
plan, a fiscal stimulus of around 200 billion euros launched in 2008
that focused investment on clean technologies and infrastructure. As
part of the Europe 2020 Strategy ‘An Agenda for New Skills and Jobs’
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is the Commission’s contribution to reaching the EU employment rate
target for women and men of 75 per cent for 20–64 year-olds by 2020
((European Commission 2010)). The strategy also highlights the EU’s
target of reducing the early school-leaving rate to under 10 per cent and
increasing the number of young people in higher education or equivalent
vocational education to at least 40 per cent.
To make Europe’s labour markets function better with regard to advancing the green economy, the Commission proposes thirteen concrete actions that will help:
–
–

–
–

to step up labour market reform to improve the flexibility and security of labour markets;
to give people and businesses the right incentives to invest in training to continuously upgrade people’s skills in line with labour market needs;
to ensure decent working conditions while improving the quality of
employment legislation;
to ensure the right labour market conditions are in place for job
creation, such as a lower administrative burden or lower taxes on
labour and mobility.

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

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

Green jobs can be created in all sectors and types of enterprise, in urban
and rural areas. The direct creation of jobs comes with the production of
green goods and services. The indirect creation of jobs flows from the required inputs in the making, handling and selling of these goods. Green
jobs need to be decent jobs, taking into account the four pillars of the
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ILO’s decent work agenda (workers’ rights, employment creation, social
security and social dialogue).
According to the UNEP’s ‘Green Economy Report’ (UNEP 2011), greening relevant industrial sectors can lead to an increase in jobs. For instance, investments in improved energy efficiency in buildings could
generate an additional 3.5 million green jobs in Europe and the United States and when developing countries are included, the potential is
much greater. Also, according to the Intergovernmental Panel on Climate Change (IPCC), the largest potential within the building sector
for reducing GHGs by 2030 is retrofitting and replacing equipment. A
worldwide transition to energy efficient buildings could create millions
or even tens of millions of jobs and would green much of the existing
employment in the building sector (highest gains with lowest cost).
The broader link between climate change and the labour market was also
recognised by governments and others when they negotiated the text for
the now unrealised United Nations Framework Convention on Climate
Change (UNFCCC) Agreement for COP15. Three separate initiatives
have come together to ensure the labour dimension of climate change
will be a factor in the discussions that surround international climate
agreements. The initiatives, in chronological order, are: the International Trade Union Confederation (ITUC) submissions to the Thirteenth
Conference of the Parties (COP 13) to the United Nations Framework
Convention on Climate Change (UNFCCC) in Bali (December 2007) and
to the UNFCCC COP 15 in Copenhagen (December 2009); the United Nations Environment Programme (UNEP) commissioned Report, ‘Green
jobs: towards decent work in a sustainable, low-carbon world in 2008’
(UNEP 2008) which presented the potential labour market impact of
climate change; and the provision for a ‘just transition’ in the negotiating
text for the UNFCCC COP 15 Copenhagen Agreement.
The International Trade Union Confederation (ITUC) submission (ITUC
2009) made reference to the effects of climate change on employment. It
called for the establishment of a ‘just transition fund’ to provide retraining and compensation for those whose employment is affected together
with the creation of climate adaptation programmes that are labour intensive.
The UNEP report ‘Green jobs: towards decent work in a sustainable,
low-carbon world’ provides quantitative evidence that the labour market
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is already changing as governments and industry seek to reduce their
dependency on fossil fuels and adapt to the environmental impact of carbon emissions. It finds that there will be net employment growth: jobs
will be created, employment will be substituted (move from one industry
to another), jobs will be eliminated and existing jobs will be transformed
into green jobs.
The negotiating text for the UNFCCC COP 15 Copenhagen Agreement
emphasises the need for policy to ensure that change can be achieved efficiently and fairly. The point is also made that ‘coherent environmental,
economic and social policies are critical and will require commitment
at the highest political level’. In commenting on workplace issues the
report emphasises the inclusion of social reform and the goal of a just
transition in the policy framework for a low carbon economy. It defines
a just transition as ‘a new mode of production and consumption that allows for greater social inclusion, equity and opportunity’.

3. Labour market adjustments to the green economy
According to a UNEP study on green jobs, which are ‘jobs in the environmental sector and/or jobs requiring specific environment-related skills’,
labour markets are expected to be affected in at least five ways as climate
change regulation is enforced and the economy is re-oriented toward
greater sustainability:
(i)
(ii)

(iii)

(iv)

(v)
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Additional jobs will be created, such as in the manufacturing of pollution control devices added to existing production equipment.
Some employment will be substituted, for example, in shifting from
fossil fuels to renewables, or from truck manufacturing to rail car manufacturing, or from land filling and waste incineration to recycling.
Certain jobs may be eliminated without direct replacement, for example, when packaging materials are discouraged or banned and
their production is discontinued.
Many existing jobs (particularly plumbers, electricians, metal workers and construction workers) will simply be transformed and redefined as day-to-day skill sets, working methods and profiles are
greened.
A fifth potential effect is job migration, as an externality of ‘carbon
leakage’. However, recent studies show that the impacts of carbon
leakage on employment are fairly limited. The OECD has predictGreening industries and creating jobs

Employment potential of the green economy

ed that ‘unless only very few countries take action against climate
change, carbon leakage rates and competitiveness effect of climate
policies are very small’ (Martina-Fernandez et al. 2010).
However, the predicted climate change effects on labour markets will
vary significantly with time.
In the short term, jobs will be lost in directly affected sectors and new
ones created in replacement industries. Jobs will be lost in carbon-intensive sectors, which will grow at a slower pace or possibly contract.
New jobs are expected to be created in low-carbon sectors which tend
to be more labour intensive than conventional sectors (for example, renewable energy vs. conventional energy). The expected net job creation
is likely to diminish as low-carbon technologies become more competitive and technologies mature. As a result, employment gains of this type
cannot be sustained over a 10–15 year time span. In addition, due to the
reduced mobility of labour and the time it takes to address and reduce
skills gaps in emerging sectors, this economic adjustment may cause
structural unemployment.
In the medium term, the impact of climate change policy will spread
across the economy, creating and eliminating jobs as behaviour changes
and value chains adjust. The impact on employment will depend strongly on external factors such as input prices (gas, oil and so on) that determine price differentials between low-carbon technologies and conventional solutions, as well as on the regulatory policies that lead companies
to adopt more energy-efficient production practices. The increases in
traditional energy prices, along with regulations to price carbon, will improve the competitiveness of renewable energy technologies, leading to
employment growth in this sector.
In the long term, innovation and the development of new technologies
will create opportunities for investment and growth. It is expected that
jobs will be created in the research and development of low-carbon technologies. The results of this research will in turn generate new investment and further job creation in these fields. This virtuous cycle is a clear
example of the positive impact that innovation and technological change
can have on economic growth and restructuring. However, this also implies that as the green economy grows, there will be increased demand
for highly skilled and qualified labour capable of meeting rising technological and innovation demands.
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4. Employment trends in environment-related industries
Higher incomes and rising pollution levels have brought with them an
increased demand for environmental protection. One result of this is
that the EU’s eco-industry has an annual turnover of over 270 billion euros, which equals more than 2 per cent of the EU’s Gross Domestic Product (GDP). The eco-industry’s two most important sectors are pollution
management (including technologies and services in waste management, air pollution control, soil remediation and recycling) and resource
management (including renewable energy plants and water supply).
The eco-industry not only leads to a cleaner environment, but also contributes to economic growth and employment. The number of people
directly employed in the eco-industry is 2.3 million (1 per cent of the European workforce). When induced and indirect effects are included, the
eco-industry has a turnover of 750 billion euros and provides 4.6 million
jobs. Employment in the EU eco-industry increased by 5 per cent a year
in the 1990s, which made it one of the fastest growing sectors in the EU
economy. Since 2000, smaller but more dynamic sub-sectors – such as
resource management – have been the source of net new employment.
This was due to the extraordinary progress made in new technologies,
such as solar and wind energy. The size of the more established industries – for example, pollution abatement – has remained fairly constant
as these industries met the increased demand by becoming more efficient.
Various definitions of the eco-industry exist. The OECD/Eurostat definition for the eco-industry is all ‘activities that produce goods and services
to measure, prevent, limit, related to waste, noise and eco-systems. This
includes technologies, products and services that reduce environmental
risk and minimize pollution and resources.’ This OECD/Eurostat definition is also used in a study by Ernst and Young (Ernst and Young 2006),
which states that the total direct and indirect employment due to eco-industries represents approximately 3.4 million full-time job equivalents,
of which 2.3 million jobs come from pollution management activities.
According to this study, the total estimated employment in the eco-industry is as follows:
–
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–
–

ment, remediation and clean up of soil and groundwater, noise and
vibration control, environmental research and development, environmental monitoring and instrumentation);
500,000 indirect jobs in pollution management;
1,040,000 direct and indirect jobs in resource management (water
supply, recycled materials, renewable energy production, nature
protection, eco-construction).

A further study by GHK (GHK et al. 2007) includes all the links between
the economy and the environment and therefore covers a much broader
range of environment-related economic activities. GHK uses both a core
definition and a broad definition. The core definition contains economic
activities based solely on natural resources such as organic agriculture,
sustainable forestry, renewable energy and water extraction and supply.
If this core natural resource definition is applied, taking in the environmental protection and management and environmental quality sectors,
total turnover in the environment-related economy in Europe is 405 billion euros and it provides 4.4 million jobs. The broad definition consists
of all agriculture and forestry, fishing, mining and quarrying, as well as
all electricity generation and water supply and extraction. Based on this
definition, total direct turnover is 3 trillion euros and the total number
of direct jobs is 21 million.
The conclusion is that, as a result of green economy advancement, even
though more than 3 million jobs will be lost in the primary sector and
about 0.8 million in manufacturing, more than 20.3 million additional
jobs are expected to be created by 2020 in the EU25. Even in areas where
employment is projected to decrease, there will be large numbers of job
openings because of replacement demand. The need to replace most of
the people leaving – due to retirement or other reasons – will more than
offset the losses in all areas.

5. Impact of environmental policies on employment
The labour market impact of environmental challenges is reflected in
the new EU guidelines for member-state employment policies, which
are an integral part of the new Europe 2020 Strategy. For example, Employment Guideline 7 on increasing labour market participation calls
on member states to promote ‘job creation in all areas, including green
employment’. Guideline 8 on developing a skilled workforce refers to
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the need to regularly monitor ‘the performance of up-skilling and anticipation policies which should help identify areas for improvement and
increase the responsiveness of education and training systems to current
and emerging labour market needs, such as the low carbon and resource
efficient economy.’
However, policies need to be coherent, coordinated and enforced to prevent skill bottlenecks from slowing down the green transformation and
hampering the development of potential new jobs. Strategic, leadership
and management skills that enable policymakers in governments, employers’ associations and trade unions to set the right incentives and create enabling conditions for cleaner production and services are an absolute priority. Environmental awareness, as an integral part of education
and training at all levels, introduced as a core skill from early childhood
onwards, will eventually push consumer behaviour and preferences
and the market itself. Labour market information to make it possible to
anticipate and monitor skill needs for green jobs is the critical starting
point for effective policy cycles. This enables governments and businesses to anticipate changes in the labour market, identify the impact on skill
requirements, incorporate changes into the system by revising training
programmes and introducing new ones, and monitor the impact of training on the labour market. Effective coordination between line ministries
and social partners will be important, to be achieved by creating task
forces for human resource development for a greening economy, or by
incorporating training and skills issues into a council for environmental
development.
Policies aimed at greening the economy entail a substantial degree of
labour reallocation. In turn, this will require appropriate labour market policies that address mismatches between the demand and supply
of employment and skills, facilitate transitions and foster the direct and
indirect creation of jobs. Positive employment effects can be expected
in the form of direct and indirect job creation in specific sectors and areas, such as clean energy, environmental resource management, energy
and material efficiency, environmental services, cleaner production and
diversification. However, there will also be a substantial redistribution
and reallocation of jobs between, as well as within sectors. In fact, OECD
evidence suggests that job flows between firms in the same industry are
an order of magnitude greater than sectoral reallocation (OECD 2010).
Furthermore, as new technologies are often diffused via the displacement of existing firms by innovative start-ups, the acceleration of eco-in146
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novation and the diffusion of green production technologies will further
intensify these within-industry flows. OECD work also shows that the
employment impact of green growth will be uneven across geographical areas. Although localities that have specialised in what will eventually become declining sectors – for example, fossil fuel production – will
face the challenge of developing new specialisations, green growth will
also provide new opportunities for local economic development. Many
workers in declining regions and sectors may require public assistance
to relocate or acquire new skills, however.
Employment levels and structures will be affected not only by policies
aimed at environmental sustainability, but also by the need to adapt to
climate and other environmental changes that are already happening.
These may become worse in the future, depending on the degree and
success of mitigation strategies. On the one hand, climate and other environmental change may destroy certain production factors – for example, farm lands, tourist resorts and fish stocks – and disrupt production
processes (for example, through hurricanes and flooding), leading to the
reallocation of labour and capital across and within sectors and regions.
On the other hand, climate change can create new job opportunities
as new markets emerge in specific sectors or regions and investments
are made to cope with the changing environment. It should be borne
in mind, however, that the capacity for effective adaptation is limited
and likely to entail, from a certain point onwards, very high social, environmental and economic costs. So far, there have been only a limited
number of studies of the quantitative impacts on output and employment of adaptation to climate change, but the scale of labour market
adaptation should not be underestimated. The areas that are expected
to undergo the most significant adjustments in employment, in terms of
both level and composition, include agriculture and fisheries, beach and
skiing tourism, infrastructure building, energy supply, construction and
finance and insurance. The regions most likely to be affected are thought
to include Southern Europe, the Mediterranean Basin, mountainous areas, coastal zones, densely populated floodplains and the Arctic region.
The policy issues mentioned above are a key aspect of job quality, in
particular when it comes to access to training and lifelong learning opportunities. There are, however, additional issues related to job quality
that will be affected positively or negatively by environmental change
and/or policies aimed at greening the economy:
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–

–

–

Health and safety at work: on the one hand, measures aimed at promoting environmentally friendly workplaces can help to improve
working environments. For example, natural ventilation can both
reduce energy consumption and improve air quality at the workplace. On the other hand, more extreme climate change can lead to
more difficult work conditions in certain occupations, for example,
outdoor workers in construction or agriculture.
Gender equality: structural change resulting from greening the
economy can affect the gender balance of employment. For instance, several strongly male-dominated sectors, such as fossilbased energy production and extraction of oil and gas, are likely to
suffer most from job losses. At the same time, potential positive employment effects may arise in other, also typically male-dominated
areas, such as infrastructure investments in green energies and resource efficiency.
Sustainability of job creation: not all employment gains in green
sectors will be permanent. While some green technologies may initially have a higher than average labour intensity, differences in
labour intensity are likely to diminish over time once initial investments have been made, and new green technologies mature and become more productive.

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

6. The need to up-skill the workforce
As governments and industry increase their efforts to take advantage of
the economic opportunities provided by the low-carbon economy, the
need to ensure there is a workforce with the skills required to exploit
those opportunities becomes more pressing. The EU suffers from systemic weaknesses in its skills base, which limit its productivity and competitiveness in today’s economy and reduce its capacity to exploit the
opportunities offered by green growth. These deficits in management
skills and technical job-specific skills (many of which are related to science, technology, engineering and mathematics – ‘STEM’) are a greater
concern than shortages of new green skills.
The right skills for green jobs are required to make the transition to the
green economy happen. Today, skills gaps are already recognised as a major bottleneck in a number of sectors, such as renewable energy, energy
and resource efficiency, renovation of buildings, construction, environmental services and manufacturing. The adoption and dissemination of
clean technologies requires skills in technology application, adaptation
and maintenance. Renewable energies is the sector that has the greatest
potential for green jobs creation. Skills are also crucial to enable economies and businesses, workers and entrepreneurs to adapt rapidly to
changes as a consequence of environmental policies or climate change.
It has been argued that there is currently no standard in place for a
‘green job’. The transformation of skills required to adapt to new techGreening industries and creating jobs
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nologies and to undertake environmentally related jobs might push in
the direction of creating such standards in the near future. However, in
order to define the new skills, common methodologies and benchmarks
are needed to assess energy consumption and the minimum energy performance requirement.
The shortage of competent personnel is particularly acute at local level
in the EU member states. Local chambers of commerce and vocational
training centres should be instrumental in overcoming this bottleneck.
Setting up networks of regional training centres, coordinated nationally
to create synergies and disseminate best practices, would improve inputs for course design and mobility of workers between regions. In the
future, every job will be a green job, contributing – to varying degrees
– to the continuous improvement of resource efficiency. Understanding
the environmental impact of an occupation needs to be mainstreamed
into education and training systems. Integrating sustainable development and environmental issues into existing qualifications is much more
effective than creating new training standards. In addition, new green
jobs need to have lifelong career prospects, rather than being limited
until the end of a given subsidised period. In this respect, the EU should
be urged to improve its lifelong learning programmes and the European
Social Fund to include green jobs among its priorities.
New skills can drive a green transformation of the labour market in three
ways:
(i)

New skills can shift activities in the economy, for example from
those that are less energy efficient and generate higher CO2 emissions towards those that are more efficient and less polluting. This
type of transformation occurs at industry level, causing structural
shifts in economic activity, and thus in employment, between and
within industries. This is called green restructuring. Structural
changes in turn decrease demand for some occupations and skill
profiles and increase demand for others. An example of this source
of change in skill requirements would be the growth of alternative
and renewable energy sources, such as wind or solar power, and the
relative decline in the production and use of fossil fuels. It calls for
training to enable workers and enterprises to move from declining
to growing sectors and occupations.
(ii) Structural changes, the introduction of new regulations and the
development of new technologies and practices will result in the
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emergence of entirely new occupations. This process is very much
country specific. For example, a solar technician is often mentioned
as a new occupation in those countries where solar energy is a new
technology. Emerging occupations call for the provision of relevant
training courses and the adjustment of qualification and training
systems.
(iii) New skills will be needed by workers in many existing occupations
and industries in the process of greening existing jobs. For example,
within the automotive industry, workers across a range of jobs – from
engineering design to the assembly line – will have to work with new
fuel efficient technologies. Also, farmers in many parts of the world
will have to adjust to more severe drought conditions, requiring
them to learn how to grow new crops or new methods for producing
the same crops. This source of change in skill requirements is the
most widespread: in fact, it will be pervasive, and calls for a major
effort to revise existing curricula, qualification standards and training programmes at all levels of education and training.
The challenge for the EU is to choose policy options that maximise productive and decent work, and the challenge for skills development policy
is to integrate environmental awareness and the right technical training for green jobs into education and training. Lack of human and financial resources, unclear mandates for the institutions involved and a
lack of awareness of training issues among environmental policymakers
are among the obstacles hampering the integration of human resource
development into environmental strategies. Moreover, mechanisms for
identifying, monitoring, anticipating and providing skills do not usually
include representation from environment ministries. Similarly, ministries, agencies and institutions concerned with education and training
are typically not involved in developing environmental policies. And
even where coordination mechanisms exist for policy design, coordination of implementation is weak.
Although new job opportunities arising from greener production are estimated to offset job losses, those who will get ‘green’ jobs are not necessarily those who will have lost their jobs in so-called ‘brown’ industries. Retraining workers and upgrading skills are matters of urgency
in facilitating a smooth and fair transition to the low-carbon and green
economy. Increased investments in green sectors and increased demand
for certain occupations may not affect the skills composition of the occupation: for example, demand for railway workers may increase due
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to greater investment in public transportation, but the skills needed to
perform the job do not change. In such cases it is the number of jobs,
and hence the quantity of training required, that may change. This type
of skills change, greening existing occupations, is the most widespread
and concerns the largest number of jobs.
Effective responses for meeting this current and future demand in skill
requirements are as follows:
–

–

–

Industry-level responses, through such bodies as industry skills
councils or chambers of commerce, have already achieved considerable results in several countries. In France, for example, the main
federations and business associations in the construction sector
launched Qualit’ENR, a programme to develop training standards
for the installation of renewable energy equipment. Since the creation of the scheme in 2006, training provision has considerably improved.
At government level, training programmes may be delivered
through the formal education and training system, involving ministries of education, manpower or labour and the relevant universities or training centres. Responses can be designed under relevant
ministries – such as energy, agriculture, construction and so on – to
address national, regional or local demand.
Public–private partnerships, matching government resources to
business’s hands-on knowledge of skill relevance and quality, have
proven effective in many cases. The involvement of trade unions
and employers’ associations in education and training through
public–private partnerships can deliver effective training responses
and trigger green transformation on a larger scale.

7. Green jobs potential in retroﬁtting the building sector
Retrofitting buildings is widely recognised as the area with the greatest
opportunities for employment creation.
Energy efficiency, particularly in buildings and construction, is one of
the areas with the most potential for reducing greenhouse-gas emissions,
while at the same time creating jobs. According to a UNEP report, some
4 million direct green jobs based on improving energy efficiency already
exist across the economy in the United States and in certain European
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countries (UNEP 2008). Buildings currently account for less than one
million of this total but could represent a future source of many more
green jobs. Buildings are responsible for 30–40 per cent of all energy
use, greenhouse-gas emissions and waste generation. The construction
and renovation of buildings also represents the sector with the highest
technical and economic potential for reducing emissions. This conclusion is supported by the Intergovernmental Panel on Climate Change,
and also by the McKinsey Global Research Institute (McKinsey 2010).
Using current technology, high-performance buildings have the potential to cut energy costs by at least 80 per cent compared with traditional
building construction. Jobs in this sector are likely to be performed by
people who already work in the building sector, but will be redefined in
terms of new skills, training and certification requirements.
In 2009, Vlaamse Confederatie Bouw, a Belgian employers’ organisation
which represents almost 9,000 construction companies, published a report ‘Building the environment and energy: elements for a green construction economy’. This report illustrates that the number of employees
within the green construction sector has increased tremendously within
this last decade. The prospect for the future is that this increase will be
maintained despite the economic crisis. For the construction industry,
sustainable building is a growing trend. According to Confederatie Bouw
(Jacques De Meester, president of Confederatie Bouw, 20101), between
2010 and 2020, 20,000 employees in construction will have a green job.
For the future, the builders estimate that the biggest increase will be in
low-energy construction and the use of low-energy installations, followed by thermal superinsulation: indeed, they believe the market will
double in these three areas by 2020.
A number of European policy measures also affect the construction industry. Through its ‘Action Plan on Energy Efficiency’ (European Commission 2011) and its ‘Energy Performance of Buildings Directive’ (European Commission 2010), the EU is seeking to make buildings more
energy efficient, reducing energy demand in a way that has greater economic and environmental benefits than costs. Due to the rise in demand
for green building components and energy-efficient equipment, green
manufacturing jobs will increase. Consider, for example, the thermal re-

1.

See:http://trends.knack.be/economie/nieuws/immo/bouwsector-rekent-op-20-000groene-jobs/article-1194958166285.htm
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furbishment of buildings: if the highest energy standards are applied,
employment will represent 1 million man-years by 2030 (10 per cent of
EU employment in the sector). The member states must apply minimum
requirements with regard to the energy performance of new and existing buildings, ensure the certification of their energy performance and
require the regular inspection of boilers and air conditioning systems
in buildings. The EU Directive on the energy performance of buildings
was drawn up to aim for this target, laying down a common methodology for calculating the integrated energy performance of buildings, with
minimum standards on the energy performance of new buildings and
existing buildings undergoing major renovation.
According to the Intergovernmental Panel on Climate Change (IPCC),
retrofitting and replacing obsolete equipment in buildings has the largest potential for reducing greenhouse gas emissions by 2030 (Pachauri
and Reisinger 2007). Many retrofitting measures can pay for themselves
through energy savings and government support for such measures is
largely offset by higher tax revenue and lower government social security
spending. The most ambitious such programme to date is the initiative
by the German Alliance for Work and the Environment, a partnership
between the Government, building employers, trade unions and nongovernmental organisations launched during a recession in the building
sector in 2001. The programme helped to retrofit 342,000 apartments
with improved insulation of roofs, windows and walls, along with advanced heating and ventilation systems and installation of renewable
energy equipment. Over the period 2001–2006, 5.2 billion US dollars
in public subsidies stimulated a total investment of 20.9 billion US dollars, creating or maintaining about 140,000 jobs. The scheme reduced
the annual emissions from buildings by 2 per cent. About 4 billion US
dollars of the government input was recovered through tax and lower
unemployment benefit expenditure. In 2005, the government increased
funding for the programme to almost 2 billion US dollars a year. This led
to an estimated 145,000 additional full-time-equivalent jobs in 2006.
Retrofitting of buildings has become one of the key elements of the German government’s strategy to reduce emissions by 40 per cent by 2020.
Despite these promising developments, the employment potential of
green construction must be mainstreamed, particularly at EU member
state level. Some member states are moving faster than others to rectify
this, with France launching its recent mobilisation plan for green jobs
and the UK government recently launching a consultation exercise, en154
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titled ‘Meeting the low carbon skills challenge’ (UK Government 2010b).
A study of 10 new EU member states projected that 50,000 to 185,000
jobs would be created by retrofitting existing residential building stock.
–

–

–
–

In France, in 2006, partial retrofitting activities in buildings accounted for 9,700 jobs (operations) and buildings accounted for
9,700 jobs (operations) and 7,150 jobs (related material production), likely to grow to 21,000 and 15,000 by 2012. The French
Grenelle Plan-Batiment required that by 2012 all new buildings
would be low power and by 2020 they would all be ‘positive energy’.
It planned to progressively scale up to renovate 400,000 units in
2013 and 800,000 houses using the most energy by 2020.
Germany set very ambitious targets to renovate existing residential
stock. Its objective was to drive down energy consumption in buildings through installation of insulation, installing modern heat diffusion devices and installing technology to manage energy usage. Its
targets were:
renovate 300,000 apartments per year;
create/preserve 200,000 jobs;
reduce emissions by 2 million tonnes per year;
reduce public debt by 4 billion US dollars by reducing unemployment and increasing tax revenue.
In Hungary, a study demonstrated that a large-scale renovation
programme could create up to 131,000 net new jobs by 2020.
The United Kingdom’s approach is reflected in its 2050 Pathways
Analysis (UK Government 2010b) that evaluates the choices that
will have to be made over the next 40 years. The plan for workplaces and jobs encourages businesses to become low carbon emitting
businesses internally and, as the providers of goods and services to
a low carbon market place, externally. It proposes that the education system support the workplace by teaching the skills needed for
the emerging low carbon businesses.

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

–

–

Higher-skilled, higher-paying employment will arise due to energyefficient equipment.
Jobs are likely to be performed by workers who already work in the
building sector. However, these jobs will be redefined in terms of
new skills, training and certification requirements.
Potential will arise for highly skilled researchers and engineers.
Extensive training is needed in four main areas: diagnostic techniques, knowledge of renewable energy, installation and organisational skills (for example, town planning).
Means and techniques will emerge to improve working conditions
across the EU, such as social dialogue, collective bargaining and collective agreements with builders and construction workers’ federations.

8. Concluding remarks on the inﬂuence of environmental
factors on employment
The transition to a low-carbon economy and its implications for local
labour markets requires a multi-dimensional analysis that goes beyond
traditional sectoral thinking. The public sector must work in partnership
with unions, the business sector, the education sector and other local institutions. This is also reflected in the multiplicity of possible approaches
that can be taken when designing public action strategies to manage the
transition and enable green growth.
Policy approaches must vary according to target group:
–
–
–
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The sectoral approach: targets specific industries, such as renewable energy, construction or automobiles.
The approach by type of employer: targets specific types of employer, such as large businesses, SMEs or the public sector.
The territorial approach: targets specific territories and may be implemented on a variety of scales (local, national, regional), but all
levels need to apply relevant knowledge and coordination. PartnerGreening industries and creating jobs
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–

ships have an important role to play in coordinating intervention
and ensuring that priority needs are met.
The consumer approach: targets the final consumer, notably
through habits and preferences. This would be particularly important to stimulate cleaner demand (consumer) that will result in the
supply (industry) of cleaner products and services in the market.

To sum up the impact of the green transformation on the labour market:
The profile of green jobs needs to be understood. This is an important
sector: in its broadest definition, it concerns up to 21 million jobs in Europe linked to the environment. Green jobs are broadly ‘jobs in the environmental sector and/or jobs requiring specific environment-related
skills’. The majority of these are in activities depending on or using natural resources rather than employment in environmental management
(pollution and resource management). It is therefore important to ask
about the skill profiles of these jobs and how skills needs might change
in the future, although data on skill profiles in the green economy are
scarce.
Green jobs pay off through improved productivity. Green jobs are essential for European economies as they make it easier to innovate, adopt
new technologies, attract investment and compete in new markets. This
consequently increases job growth and productivity. However, the ETUC
has drawn attention to the risk that unless the transition is properly
managed jobs in new enterprises favoured by climate policies will be less
well-paid and enjoy less secure conditions of employment than in established branches (ETUC 2007).
Skill shortages are a threat to green expansion. A number of sectors
already face shortages. Recognising this challenge, the Directive on the
Energy Efficiency of Buildings promotes combined environmental and
training measures. According to several national trade unions there is
already a shortage of skilled people in this field, meaning that there will
not be enough qualified workers to implement the Directive. The call
for Europe to put more effort into anticipating changing skill needs is
emphasised by the re-launched Lisbon Strategy, as well as by other policy documents. According to the UNEP and the ILO, the transition to a
green economy will create demand for workers and there is clear proof
that a high share of future green jobs will be high skilled (and thus well
paid). It is believed that training programmes will be needed to fill the
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new positions. Identifying the skills needed for green jobs may increase
capacity to combat climate change. Investment in skills is also needed
to make the most of sustainable production and consumption and new
environmental technologies, both of which may promote high-skill jobs
at the expense of low-quality jobs.
Green jobs can be developed and can lead to new competences. Lifelong
learning and vocational training will help to solve these skills shortages,
as employees gain the skills needed to adjust to the changing economic
conditions and job profiles. According to statistics from Eurostat, workers in environment-related sectors undertake relatively less lifelong
learning. Policymakers can ensure that training for green skills is provided and indeed there are already a number of such schemes in place,
although there is little information on their effects and on best practices
to be copied.

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

–

–
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Social partners and trade unions have an important role to play in
developing green job potential, in terms of contributing to the decision-making process and in raising public awareness. EU member
states and the social partners should include essential environmental issues in social dialogue, at all levels of consultation.
The EU Commission and the member states should launch information and public awareness campaigns on developing green and
decent jobs in a sustainable economy, addressing priority sectors
such as buildings and construction.
Existing and proposed EU environmental legislation has significant
potential to create new jobs in areas such as air, soil, water, energy,
public services, agriculture, transport, forestry, renewable energy
generation and environmental management. These are all sectors
that would benefit from green job creation.
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–

–

–

–

A stable, long-term and ambitious regulatory framework is required for achieving the full potential of green employment. The
Commission and the member states should lay down environmental standards and financial incentives creating reliable conditions
for at least 10 years, thereby establishing certainty for green job
creation.
Existing financial instruments, including the Structural Funds,
the Cohesion Fund and fiscal incentives, should be used to help
construction SMEs towards green employment policies and ensure
green innovations and production. Member states using the European Social Fund should invest in skills, employment, training
and retraining to create more and better jobs through national,
regional and local projects, specifically those addressing the building sector.
EU member states should incorporate the concept of sustainability
into basic guidelines dealing with training, education and lifelong
learning, giving all affected workers the right to take part in training
and lifelong learning schemes.
Member states must adapt their education systems and also devise
and implement targeted action plans for retraining workers in sectors such as the building sector which will be affected by the transformation towards a new sustainable economy, to ensure that they
have access to new and sustainable jobs and that the workforce
will be able to adjust their skills to the labour-market needs of a
more sustainable economy founded on competence-based training
concepts.
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Transition to a low-carbon economy –
challenges for the automotive sector
Peter Wilke and Annika Wolff

1. Introduction
The production and use of cars are key elements of modern industrialised countries. A recent study on the development of the automotive sector in Europe states that the automotive industry directly accounts for
1.5 per cent of GDP in the EU and employs almost 2.4 million people.
Taking all indirect effects on GDP and employment into account increases these figures almost fourfold. In countries with large automotive industries, such as Germany, almost 13 per cent of all manufacturing jobs
are linked to car production and maintenance (Directorate-General for
Employment, Social Affairs and Equal Opportunities 2008). Any change
in the use of cars, the technical infrastructure or engine technology
would therefore obviously have severe consequences for the industry,
jobs, qualifications and long-term growth.
At the same time, transport is a large producer of CO2 emissions worldwide. Road sector emissions dominate transport emissions, with light
vehicles responsible for the bulk of emissions globally. In some countries, road freight accounts for up to 40 per cent of road sector CO2 emissions. And emissions from transport are still growing rapidly. Global
CO2 emissions from transport grew by 44 per cent from 1990 to 2008
(Table 1). Depending on the particular set of assumptions one makes,
transport emissions may grow by another 40 per cent by 2030. Such
estimates already take account of efficiency improvements.
Given its role in transport as a whole and its economic importance, the
automotive industry is one of the key sectors in the process of transforming the economy towards using less carbon and producing less CO2. Every scenario for a low-carbon economy must answer the question of how
growing transport can be managed at a lower level of CO2 emissions.
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Table 1 CO2 emissions from transport
2006

2007

2008

Percentage
change
2007–2008

Percentage
change
2007–2008

6534.54

6610.49

6687.90

27%

1.17%

58465.75

61747.93

63865.84

91%

3.43%

IEA CO2 from
fuel combustion (Mt)

28023.96

28945.33

29381.43

40%

1.51%

of which
transport CO2
(Mt)

6434.74

6614.87

6604.66

44%

–0.15%

Transport as a
percentage of
total

23%

22.9%

22.5%

Road Mt)(

4708.40

4824.29

4848.42

48%

0.50%

Rail Mt) (

128.60

130.61

107.65

–27%

–17.85%

Domestic aviation (Mt)

304.75

310.85

297.34

6%

–4.35%

International
aviation (Mt)

436.25

446.59

454.85

76%

1.85%

Domestic navigation (Mt)

122.58

126.36

128.39

31%

1.61%

International
shipping (Mt)

556.62

589.09

578.20

63%

–1.85%

Other transport (Mt)

177.53

187.08

189.81

20%

1.46%

World

Population
(million)
GDP PPP
(billion 2000
US$)
CO2 Emissions

Source: International Transport Forum 2010.

Therefore, 100 years after the invention of the automobile the industry
is at a crossroads. Is it possible to manage growing demand for transport
while reducing its environmental footprint? At least publicly, automobile manufacturers are increasingly taking up this challenge. Everybody
is talking about lower-emission cars, vans and trucks. However, there
are technological limits on improving the internal combustion engine. Is
the introduction of hybrid or even electric cars a real option?
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Greening industries and creating jobs

Transition to a low-carbon economy – challenges for the automotive sector

In this chapter we outline the major challenges facing the European automotive industry. What future can be foreseen for the structure of the
European automotive industry and for the number of jobs in different
sectors of the industry within the framework of a low-carbon scenario?
We start with an overview of the European automotive sector and of the
importance of reducing emissions in this sector. We then comment on
technological issues and explain the role of hybrid and electric drives,
before turning to employment. We look at how a change in the system
will change the number of employees and the qualifications that will be
needed. Two further sections deal with government programmes to support the introduction of hybrid and electric drives and with European
trade union policy. The purpose of the last chapter is twofold. The key
conclusions are presented and, based on that, several strategies for a
successful and socially responsible transition are outlined.

2. The automotive industry as one of the backbones of
the European industrial base
In 2010, more than 24 per cent of global motor vehicle production was
located in the EU25 (Verband der Automobilindustrie 2011). The automotive industry has a major impact on the European economy and on
people’s daily lives, as some of the figures in the next section show. Production and employment range from materials and parts supply, to R&D
and manufacturing, and to sales and after-sales services. The automotive
industry directly runs over 250 production plants in 18 EU countries,
with the majority of European production sites located in Germany,
France and Italy (IG Metall 2008).1
The supply chain includes a large number of other important industries,
such as machine-building, plastics, chemicals, textiles and electric and
electronic systems, but also 620,000 repair shops and 110,000 petrol
stations across the EU. According to the European Automobile Manufacturers’ Association (ACEA),2 the automotive industry and its supply
industries employ a total of 12.6 million people in Europe. Directly in-

1.
2.

See also: http://www.acea.be/index.php/news/news_detail/automobile_assembly_engine_
production plants_in_europe/
http://www.acea.be
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volved in the production of vehicles were approximately 2.3–2.4 million
employees in 2009. The supply industry has another 10 million employees.
Table 2 provides an overview of employment in Europe linked to the
automotive industry. It shows that the majority of jobs are in the use of
automobiles (4.2 million) and in the transport sector itself, with a large
share of truck companies and logistic enterprises (4.9 million jobs).
However, car production itself also provides a lot of jobs directly and in
its supply industries.

Table 2 Automobile sector – direct and indirect employment
Automotive industry (production operations)
Automobile manufacturing
Bodywork, trailers, caravans

2.3 million jobs

Equipment and accessories
Closely related manufacturing activities
Manufacturing, re-treading and rebuilding of rubber
tyres and tubes
Manufacturing of bearings, gears and driving
elements
Manufacture of cooling and ventilation equipment

1.2 million jobs

Manufacture of computers and other information
processing equipment
Manufacture of electric motors, generators and
transformers
Manufacture of electrical equipment for engines
and vehicles
Automobile use
Sale and distribution of motor vehicles
Maintenance and repair of motor vehicles

4.2 million jobs

Sale of motor vehicle parts and accessories
Retail sale of automotive fuel
Transport
Road transport (passengers and freight)
Source: ACEA (2010), p. 61.
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A large part of the annual production of EU countries goes to export. In
2009, 13.9 million passenger cars were produced in the EU25 and 3.44
million of them were exported (about 25 per cent). According to industry
figures extra-EU27 exports amount to 53.8 billion euros with a net trade
contribution of 30 billion euros. Shipments to the United States represent over 25 per cent of EU car exports in value and about 16 per cent in
units. Corresponding to the high production and employment figures are
high research and development investments of 26 billion euros a year
(Table 3).

Table 3 Key ﬁgures, EU automotive sector
Total motor vehicles (worldwide)

2009

61.7 million units

Total motor vehicles (EU25)

2009

15.2 million units

Total passenger
cars (worldwide)

2009

47.5 million units

Total passenger
cars (EU25)

2009

13.9 million units

Production value

2007

€ 756bn

Total motor vehicles (worldwide)

2009

60.5 million units

Total motor vehicles (EU27)

2009

15.8 million units

Total passenger
cars (worldwide)

2009

50.1 million units

Total passenger
cars (EU27)

2009

14.1 million units

Diesel (Western
Europe)

2009

46% share

Automotive manufacturing (EU27)

2007

3.5 million people

10% of EU manufacturing industry

Total (manufacturing & services)

2007

12.6 million
people

6% of EU employed population

Turnover

ACEA members

2008

€ 536bn

R&D investment

ACEA members

2008

€ 26bn

5% of turnover

Value added

EU27

2007

€ 155.4bn

9% of manufacturing sector

Production

New registrations

Employment

25% of worldwide
production

29% of worldwide
production

26% of worldwide
registration/sales

28% of worldwide
registration/sales

(Cont. on next page)
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Table 3 (cont.)
Exports

Extra-EU27

2009

€ 53.8bn

Imports

Extra-EU27

2009

€ 25.2bn

2009

€ 28.6bn

Total motor
vehicles

2008

268.9 million units

Trade balance
Motor vehicles in
use (EU27)

Passenger cars

2008

234.1 million units

Motorization rate
(cars)

2008

470 per 1,000
inhabitants

2009

€ 427.4bn

Tax revenue from
motor vehicles

= 4% of EU15
GDP

Source: ACEA (2010), p. 57

The number of cars in Europe has grown continuously. In 2008, the European vehicle fleet (EU27) had about 269 million vehicles, 87 per cent
of them passenger cars. The motorisation rate of 470 vehicles per 1,000
inhabitants gives an indication of the prominent role that cars play in
European society (Table 3). Having a car still seems to be an important
symbol as well as a perceived necessity for many people.
The economic planning of large European car producing companies,
such as Renault, Fiat, BMW, VW and Daimler and also the expectations
of companies in the supply industry, such as Continental, Schaeffler and
Rheinmetall are all based on the assumption that the number of cars will
increase in the future. Of course, the main growth is expected to take
place in Asia, Latin America, Eastern Europe and Russia. However, even
for the EU27 growth in the number of vehicles is foreseen.
This trend obviously conflicts with the need to reduce CO2 emissions
from transport as long as combustion engines are used. The rapid growth of cars in use has far more impact on the CO2 emission
balance than the effects of technological innovations, especially since
cars on average are becoming larger and heavier. Therefore the industry needs major changes in driving technologies which have lower or
even zero direct CO2 emissions. In principle, electrical drive could be
a technological alternative which could be ready to use in an acceptable
period of time.
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Such a switch from combustion engines to electrical drive will have a
large impact on the number and quality of jobs in the industry. Even if
the industry can continue producing as many cars as at present other
things are needed for producing electrical drives than combustion motors. The number of jobs may fall and plants might be relocated in other parts of the world. Before describing and analysing such effects we
briefly summarise the solutions industry and policymakers favour for
the reduction of CO2 emissions in the industry.

3. Reducing CO2 emissions in the automotive sector
3.1 How to reduce CO2 emissions – long-term strategy needed
Obviously, any long term change in transport systems will happen step
by step and over a considerable period of time. At least three phases can
be distinguished: a first stage of 10–15 years in which the industry will
see a diversification of drive systems (including electric drives). However, the majority of cars will still have combustion engines and hybrid
drives. In a second phase the combustion drive might lose its dominance.
The infrastructure for electro-mobility should be established accordingly. Finally, in a third phase the number of electro-drives would replace
combustion technology. Even for European countries this development
may take more than 30 years.
Today, the automotive industry is putting forward a strategy that does
not question mobility and cars in general and is compatible even with
a higher number of cars and a longer period of combustion engine
use.
The first element of the industry strategy is raising awareness among
drivers and inculcating more self-discipline, which could (in theory)
help to cut fuel consumption by 20 per cent. The second element is a
switch to alternative fuels (biofuels). The third element is eco-friendly
innovation in combustion technologies. The fourth is better traffic control and better roads build by the state. Finally, the industry is calling
for appropriate CO2 taxation to create more incentives for consumers to
switch to cars that are more eco-friendly (ACEA 2010b: 19).
From an environmental point of view this strategy is not adequate. It
is immediately apparent that no consideration is taken of reducing the
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number of cars or of alternative concepts of mobility, with less individual
mobility, more public transport and more state intervention.
However, it seems clear that in the future conflicts between a growthoriented market strategy and the goal of reducing CO2 emissions will
become more and more marked. The industry has a strong interest in
changes that do not involve major markets cutbacks or increase the financial burden on the car industry. Therefore, industry representatives
are demanding that policymakers across Europe adopt a comprehensive
strategy involving not only new technologies, but also market incentives,
infrastructural adjustments and changes in driving habits.
It is true that isolated technological innovation will not bring rapid results. To arrive at a more sustainable transport system an integrated approach – which includes the automotive industry, fuel companies, governments and consumers – is needed. There is must be a coordinated,
long-term strategy involving all actors.

3.2 Less CO2 emissions through innovation
R&D investment by the European automotive industry is traditionally
high and currently an increasing amount is going into research on more
eco-friendly cars. A recent study claims that ‘the EU-based automotive
industry is the largest private research investor in the EU’ (Wiesenthal
et al. 2010: 24). The study calculates that about one-third of the money
spend goes into research aimed at reducing vehicle greenhouse gas emissions:
With regard to road vehicle engine technologies, great importance is given
to R&D on efficiency improvements of conventional engines and to electric
vehicles, with the steeply rising patent applications for the latter indicating rapidly growing activity in recent years. At the same time, R&D efforts
concerning other long-term options, such as fuel-cell vehicles, remain more
modest. (ibid.)

The report calls for public intervention to bring a long-term perspective to existing research efforts. There are two main directions for research into reducing CO2 emissions: innovations to reduce CO2 emitted
by private cars and commercial vehicles and innovations in the production and recycling of vehicles. The industry argues that increasing ef170
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ficiency in production contributes to higher efficiency rates. Efficiency
rates are measured by the amount of CO2 emitted per vehicle produced.
According to ACEA, the average energy consumption per produced vehicle decreased between 2005 and 2007 by 6.5 per cent (ACEA 2010b).
However, due to the growing number of passenger cars produced, CO2
emissions resulting from such production increased between 2005 and
2007 at an annual rate of 1.4 per cent.
The recycling of cars is also a source of CO2 emissions. Between 2 and 5
per cent of all CO2 emitted during the lifetime of a vehicle occurs during
its recycling (ACEA 2010b: 29). Around 8 million vehicles reach the end
of their lifecycle in Europe every year. Due to innovations in recycling
technologies, the management of materials and information systems has
improved and the automotive industry has been able to meet government quotas and to optimise the entire recycling process (ibid.).
But these improvements and innovations make a comparatively small
contribution to the CO2 balance of a vehicle during its lifetime. The
greater part of CO2 emissions is linked to the use of cars for private and
commercial transportation. Here various innovations and new technologies have contributed to a decrease in CO2 emission rates caused by individual new cars. By 2008, the average amount of CO2 emitted by new
vehicles was down to 154g/km (ACEA 2010b: 15). The industry points
out that, on average, CO2 from new cars has come down by around 20
per cent in the past 13 years, thanks primarily to technology and modern
trucks that use 30 per cent less fuel than comparable models from the
1970s. In 1995, only 3 per cent of new vehicles had lower emission rates
than 140g CO2/km: now 42 per cent of new vehicles achieve this CO2
emission rate (ibid.).
In December 2008, the European Parliament and the European Council
published new regulations on the CO2 emission rates of passenger cars.
The goal was that over 65 per cent of newly registered vehicles should
have an average CO2 output of 130 g/km by 2012. By 2015, 100 per cent
of newly registered vehicles should comply with this target by means of
technological measures. Although these innovations contribute to a less
dramatic increase in CO2 emissions in total they do not bring about a noticeable decrease in CO2 emissions. More radical technological changes
are necessary to achieve this goal.
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3.3 EU policy and goals up to 2020
Analysis of the strategies of the automotive industry shows the contradictory picture of an industry which is moving only slowly and sometimes even hesitantly in a new direction. Are EU policies giving better
and clearer signals for a change towards a low-carbon future? A brief
look at EU policy towards the automotive industry shows that environmental questions are becoming more and more important. At the same
time, the main objective of the European Commission regarding the automotive sector remains the same: to strengthen the competitiveness of
the automotive industry worldwide.
The EU strategy for reducing CO2 emissions from cars is based on a mix
of voluntary commitments by the car industry and new limiting values
for CO2 emissions. Additionally, consumer information and fiscal measures to encourage purchases of more fuel-efficient cars are being introduced by many national governments.
The official limiting values of the corresponding EU regulation for CO2
emissions (EG No. 443/2009) indicate that all car manufacturers will
be under strong pressure to improve combustion technologies and to
reduce CO2 values for fleets (by 2015 all producers have to reduce CO2
emissions on average to 130g CO2/km for their fleet and by 2020 the EU
guideline calls for a reduction to 95g CO2/km on average) (Barthel et al.
2010) .
The EU allows exemptions, but even this relatively light approach gives
rise to strong protests from the industry. The European Automobile
Manufacturers Association (ACEA), representing the European car industry, says that even this proposal
does not offer the proclaimed balanced framework to cut CO2 emissions
and to safeguard EU competitiveness and growth. The system, if implemented, would effectively reduce the competitive strength of the European
automobile sector and put car manufacturing in the European Union at
risk. The proposal would also lead to disproportionate costs compared to
the environmental gains and the costs of carbon reduction facing other sectors. (ACEA 2007)

In order to obtain support for the EU strategy the Commission has introduced the High Level Advisory Group CARS 21. By a Commission
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Decision of 14 October 2010, CARS 21 is now an official advisory group
to the Commission. The new CARS 21 process, launched by the High
Level Group on 10 November 2010, sets out to define policies for ‘a competitive EU automotive industry and sustainable mobility and growth in
2020 and beyond’. The group will work on policies that aim at:
–

–

ensuring the competitiveness and sustainable growth of the automotive industry to safeguard automotive manufacturing in Europe;
and
providing an efficient framework for the development and market
uptake of clean and energy-efficient vehicles.

4. Scenarios for further development: role of hybrid and
electric drives
In an effort to comply with the legislative pressure to reduce carbon
emissions, firms have begun to experiment with various competing technologies, such as bio-fuels, hybrids, electrics and hydrogen-based fuels.
However, currently these technologies are at different stages of development and most are not ready for immediate commercial production.
Therefore, replacement of the internal combustion (oil) engine will be
a gradual process. Most observers assume that hybrid technology will
start to play a more important role in the next few years. Currently, all
car producers are trying to bring cars with hybrid drives to the market.
However, the cost of these cars is a major factor limiting the market.3
Purely electric cars are even more at the development stage. The technology is still not ready for large-scale commercial production. It is possible
that the future of the automobile will be based on electric drives, but this
development needs time and electric vehicles will not begin to play a
dominant role in commercial production before 2025.
The automotive industry and government envisage step-by-step development over the next 30 years to achieve low emission vehicles. The first
step is a move towards more effective combustion engines combined
with alternative fuel. The next step is electrification, beginning with hybrid cars. The thinking behind this step-by-step approach is simple: the

3.

The additional cost of hybrid cars is currently between 6,000 and 8,000 euros.
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industry believes in a future with more cars but less emissions through
a change to new (electric) drives. ‘Cars and trucks are not the problem.
Emissions are’ (Dieter Zetsche, CEO Daimler).4
The question is, how long will it take before mass market electrical vehicles become a reality. Obviously, it is a long way from the sale of low
numbers of small vehicles mainly used in cities to the introduction of a
mass product at European and national level. This strategy requires significant input in research and development and an accompanying public
strategy for financing new infrastructure for these cars.
Several new reports forecast that electric cars, plug-in hybrids and battery electric vehicles may achieve up to 10 per cent of new car registrations by 2020 in countries such as Germany and France. Currently, most
major manufacturers are investing heavily in research and prototype
development for highway-capable vehicles. Optimistic forecasts assume
that from 2012 onwards the European market for hybrid cars and electric drive will take off and become a growing market (Gillon and Peatson
2010).
However, actual studies are much more conservative with regard to estimates. A study published by Deutsche Bank and IfW in Germany estimates that by 2020 only 3 per cent of all new cars are likely to be hybrid
and electric cars even in countries such as Germany. In all other markets
the numbers are expected to be even lower (Deutsche Bank Research
2011).
There are several critical questions regarding this strategy from the economic and technological points of view. The costs of electric vehicles are
currently much higher than for traditional cars with combustion engines
and battery technology is not sufficiently developed for long distance
drives and high production volumes. Therefore the automotive industry
is currently asking for more public support, in other words, incentives
for both consumers and manufacturers in order to stimulate the market
and reduce the costs for the industry.

4.
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Specific national markets are also beginning to emerge as specialist centres
for critical technologies such as battery management systems, vehicle safety
and performance, and the integration of wind and other renewable power
sources into the grid as a means of validating the green potentialities of automotive technology. Most of the major European and global players (and
a significant proportion of smaller specialists) throughout a wide spectrum
of industry that includes automotive, components, systems, batteries, drive
train, design, grid operators, electrical generation and supply, renewable energy and smart grid, are involved in both individual research and partner programme development and pilot studies in pretty well every country. (ibid.)

Although there is wide variation among the existing studies the majority of experts estimate that there will be a growing number of hybrid
vehicles on the market within the next few years (European Commission
2008: 25). Table 4 shows three different scenarios published in 2009
on the number of hybrid and electric vehicles, CO2 emission rates and
the energy consumption of the European automotive industry. The main
differences between the projections are the assumptions on the overall
number of cars and the number of hybrid vehicles and electric vehicles.5

Table 4 Comparison of scenarios
Scenario

Year

Vehicle
ﬂeet
passenger
cars
(million)

Share of vehicle ﬂeet ICE
Hybrid Electro (%)

McKinsey

2006

219

100

0

Mixedtechnology

2030

390

88

DG_TREN

2005

213

2030

352

FONDDRI

2006

Basic data

2030

Energy
demand
Mtoe

CO2
emissions
MtCO2

Change
(%)

0

930

Decrease

11

1

750

19.35

100

0

0

180

881

Increase

97

3

0

198

1003

13.85

227

98.8

0.6

0.5

293

861

Decrease

241

67

21

8

185

479

44.37

Source: Syndex (2009), p. 47.

5.

In order to obtain comparable numbers between European and global scenarios we have recalculated all numbers in relation to the European region.
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The ‘mixed technology scenario’ of the McKinsey study ‘Roads toward a
low-carbon future’ assumes that CO2 emissions resulting from passenger cars will decrease between 2006 and 2030 at a rate of 19.35 per cent
(McKinsey and Company 2009). This is based on the assumption that
the total number of vehicles will increase by 78 per cent by 2030 and that
42 per cent of the new vehicles produced are hybrid or electric vehicles.
In 2030, this means that hybrid and electric cars will comprise 12 per
cent of the entire vehicle fleet.
The DG TREN study represents a fairly conservative assumption on the
share of hybrid and electric vehicles among new vehicles, with the effect
that CO2 emissions will rise by 13.85 per cent by 2030, irrespective of
lower growth rates in the vehicle fleet as a whole (Directorate General
Energy and Transport 2008).
FONDDRI estimates the real decrease in the CO2 emission rates of passenger vehicles. This comparatively large decrease is explained by a very

Figure 1 Scenario 2020 – global sales and share of vehicle ﬂeet (%)
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176

Greening industries and creating jobs

Transition to a low-carbon economy – challenges for the automotive sector

low increase in the number of vehicles up to 2030 and a high share of
hybrid and electric vehicles (FONDDRI 2007).
The major differences in the development of CO2 emissions until 2030
are mainly a result of assumptions about the share of hybrid and electric
vehicles in the entire vehicle fleet and the overall number of the vehicle fleet. Anyhow, all studies show that the total number of vehicles will
continue to increase in Europe until 2030 and the majority still will have
combustion drives.
Figure 1 shows a McKinsey scenario of the global automobile market for
2020. According to it, the market share of plug-in hybrid and electrical
vehicles may reach between 3 per cent and 16 per cent in Europe by that
year. However, the high market share of 16 per cent is expected to be
realised only if the oil price levels off at US $110 per barrel and if there is
extensive public funding.

Box 1 Outlook: Where are the new markets? ‘Powertrain’ study by Roland
Berger6
The strategy consultants from Roland Berger have published a study
on the potential market size of and the steps necessary for a European industrial strategy to implement change towards electric drives.
They assume that a move towards fast electrification of car drives will
reshape the current mobility value chain. The effects will bring more
pressure for consolidation and new partnerships because investment
in such a strategy is very high. At the same time, this will open up new
revenue sources and profits for existing and new players. In the consultants’ view, the future will be decided by four major technological
developments which are heavily influenced by industrial policy:
1. High-power and high-energy batteries, a market estimated as likely
to grow to about 10–30 billion euros by 2020. Several Western companies, such as Süd-Chemie, 3M and BASF, already have a strong position with regard to active battery materials, but it (cont. on next page)

6.

This outlook is based on Valentine-Urbschat and Bernhart (2010).
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Box 1 (cont.)
is mainly companies from Japan and Korea that are dominating cell
manufacturing. New companies from China are investing in these
technologies with support from their government. Here Chinese access to critical raw materials can play a crucial role. The basic investments for building up production and for R&D are so high in this field
that only a limited number of companies will really establish themselves in cell manufacturing by 2020.
2. Producing equipment for battery cell manufacturing will be the second large market which could have a volume of 3 to 8 billion euros by
2020 for automotive applications alone. Hitherto, mainly Japanese
and US manufacturers have been active suppliers in this market. Roland Berger consultants believe that some European countries such
as Germany can participate if they are able to use their expertise in
precision engineering for the highly automated production processes
involved in cell manufacturing.
3. Electric motors and drives constitute the third market that could
achieve a volume of 4–9 billion euros by 2020. There exist several
established manufacturers in this market which have made technological advances. But companies from China are also improving fast
in this part of the market. China has privileged access to the rare earth
metals needed for electric motors, which rely on permanent magnets.
4. Finally, the need for energy, infrastructure and additional services
for an electrification strategy creates a large market. Electricity alone
is estimated to account for an 2–10 billion euro additional market
by 2020. The market for infrastructure and additional services will
be several times that high. Providers of energy and infrastructure all
over the world are currently looking to take their chances in these
markets. The traditional OEMs of the automotive industry will need a
clear strategy if they want to participate in these new markets.
The study argues that governments and industrial policies play a crucial role in market penetration and technology development. Incentives and investments are needed to speed up market development
and facilitate the necessary investments.
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5. Implications for employment
5.1 What will happen to jobs in the industry?
Employment prospects in the automotive industry in Europe are linked
to the success of the industry in participating in these new markets.
They are also linked to the number of cars produced and the type of
drives used. Today, roughly 25 per cent of the value of a car and also
the number of jobs are linked to the drive, that is, the combustion engine (Meißner 2010). If the combustion engine is replaced by an electric
drive the consequence will be a comparatively large structural change in
manufacturing industry (Table 5). Several components would have to be
discarded, while others would have to be modified. However, new components would have to be developed as well. Obviously, this would trigger a change in the number of employees needed (Tables 6 and 7; Figure
2) and especially in their respective qualification profiles (Section 5.2.).
Several studies have compared the spare parts and the workforce needed
for the production of combustion drives and electric drives. Based on the
comparison of existing production sites the ratio between the number of
workers needed to assemble an electric drive and that of the number of
workers needed to assemble a combustion engine is around 1:10 (Barthel at al. 2010). Table 5 compares employees and units produced in two
combustion drive sites of Daimler with a site for e-drives belonging to

Table 5 Changing system – changing components
Components discarded

Components modiﬁed

New components

Combustion engine

Gear

Electric motor, further drive
sections

Ancillary components (oil pump,
turbo charger, generator)

Heat insulation

Battery system with accumulator, power electronics, battery
charger, DC/DC-transformer

Exhaust system

Power transmission

Fuel system

Air-conditioning, heater

Coupling

Cooling water pump

Fuel-injection system

Wheel suspension

Source: Meißner (2010).
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Table 6 Comparison of value added
Daimler Untertürkheim

3,300 employees

cylinder size 4,6,8

700,000 units

Daimler Marienfelde

1,200 employees

cylinder size 6,8,12

200,000 units

Continental Gifthorn

40 employees

60+120 kw E-motor

60,000 units

221 units/employee

170 units/employee

1,500 units/employee

Source: Meißner (2010).

Continental. The result is very clear: Daimler produces on average 170
to 221 combustion motors units per employee. Continental, on the other
hand, produces 1,500 electric drives per employee.
For the next ten or more years it seems realistic to expect that the development and production of new and better combustion and electric
drives will be pursued in parallel and that a growing number of hybrid
cars will be sold. As a consequence, cost per car will increase, but the
number of jobs might also increase. A recent study by McKinsey for Germany calculates 60,000 additional jobs on the assumption that 1 million
electric vehicles will be sold and the total number of cars produced does
not decrease. The majority of these new jobs are linked to battery production (see Figure 2) (McKinsey and Company 2010: 8).
A similar study for Germany done by the Fraunhofer Institute tried to
estimate global changes in sales and possible job effects, as depicted in
Table 7 (overleaf). Again, a positive net effect for jobs is foreseen. However, this does not mean that national and regional balances will also
be positive. Currently battery production is more concentrated in Asia.
A switch to electro vehicles therefore also renews the question of global
sourcing and the location of industrial production in the worldwide network of the automotive industry.
Questions also arise concerning the future and role of the OEMs. In an
electric-motor vehicle the shares of subcontractors are much higher
than currently in a petrol-driven vehicle (see Figure 3). The role and the
market for OEMs will decrease unless they move into new technological
fields.
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Figure 2 Global market volume in 2020 (hybrid and plug-in hybrid)
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Figure 3 Value added by OEM and subcontractors
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Table 7 Employment effects and changes in sales
Global sales – changes in €
million

Changes of employment

2020

2020

–11,051.5

–8,372

43,385.0

32,867

Exhaust system

5,961.2

4,516

Drive system, coupling

5,966.4

4,520

Combustion engine
Efficiency technologies

Fuel system

74.5

56

–76.9

–58

Steering, air-conditioning

7,397.2

5,604

Starter, generator

–154.0

–117

10,636.3

8,058

Motor-controller

7,095.8

5,376

Power electronics

3,984.3

3,018

Other electronics

3,106.1

2,353

Traction battery

33,435.0

25,330

Battery charger

2,109.9

1,598

111,889.3

84,749

Starter battery

Integrated starter/alternator

Total
Source: Fraunhofer IAO (2010); Meißner (2010).

In the McKinsey study on a business case for 1 million electric vehicles
until 2010, the authors estimate 61,000 additional jobs in the German
automotive sector and a further 15,000 linked to new infrastructure to
reload and exchange batteries. Of these 15,000 infrastructure jobs almost half would be related to the creation of recharging stations and the
production of specific hardware for these stations (McKinsey 2009).
However, taking the German example these changes will also pose
huge challenges for German industry. The leading position of German
car manufacturers is directly based on their competence in producing
strong and fast combustion engines. If companies such as Volkswagen
or Daimler do not want to lose grounds to Japanese companies such as
Mitsubishi or Nissan who have electric vehicles already on the market
they need to invest very quickly. All in all, it seems possible that one core
element of future industrial production (electric drives and batteries)
will geographically be centred in Asia.
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However, branch experts assume a positive employment effect overall
linked to an electrification strategy on the part of the automotive industry for the near future, even if the regional balance can change dramatically (see also Syndex 2009).

5.2 New qualiﬁcations needed
Given the considerable structural change that is expected for the sector,
a key factor for successful change are the new qualification profiles that
will be needed. Engineers, skilled workers and semi-skilled workers will
have to meet new skill needs.
Basically, two different fields of activity must be emphasised. On the one
hand, advanced training is essential for those already employed in the
sector. As skilled workforces are becoming more and more a limited resource this seems crucial. A recent study shows that in many companies
training measures are currently limited to existing professional competences and skills (Meißner 2010b: 4). Furthermore, most activities have
only a short-term perspective (ibid.). This observation with regard to
German companies is confirmed by a study prepared for DG Employment and Social Affairs which indicates that continuing training is essential for extending the skills of workers but is currently ‘inadequate
in many parts of the industry’ (Directorate-General for Employment,
Social Affairs and Equal Opportunities 2008: 22).
This study (‘Comprehensive analysis of the evolution of the automotive
sector in Europe’) analyses the job structure in the industry and provides
insights into the future pattern of job profiles and skill needs. The report
suggests that two policy areas will be of particular importance. The development of adequate human resources (including continuing training)
is the first area. Here it is increasingly important to attract workers to
the industry with university degrees in engineering and other relevant
fields. The same holds true for persons who have completed vocational
training or are planning to do so. To update workers’ qualifications is,
as already mentioned, at least equally important. With reference to the
second policy area, the report calls for the establishment of effective social dialogue at company level and the promotion of European Works
Councils, as well as social agreements.
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Box 2 Good practice example
BMW: Motor vehicle mechatronics technicians. Skill gaps and identiﬁcation of
skill needs
‘Low carbon hybrid propulsion is a growing trend in the car industry.
German car manufacturer BMW, for example, recently included two
hybrid cars in its product portfolio, the X6 and its seven series. Cars
are equipped with both a combustion engine and additional electric
motors and energy storage devices in order to reduce both fuel consumption and GHG emissions. With the right use of hybrid cars a
reduction in fuel consumption of up to 15 per cent is possible.
The use of voltages up to 400 volts within hybrid systems creates
obvious health and safety issues which require technicians to have
good overall technical knowledge of hybrid technologies. This means
MVMTs need to develop new skills. To meet this skills gap, BMW implemented a new training module in 2009 in its existing dual apprenticeship for MVMTs. The module comprises technical knowledge for
hybrid car technologies. On completion, apprentices receive a special
certificate – an extra qualification as an “Electro Technician for Specified Tasks on Hybrid Vehicles”.
[…] BMW established the training module for specific tasks on hybrid
cars as a permanent feature in their dual apprenticeship for MVMTs.
BMW received the Innovation Prize 2009 from the BIBB for the
exemplary function of the module, its close connection to the dual
apprenticeship programme and its labour market relevance ... only
BMW has integrated the hybrid module in the dual apprenticeship.
All other car manufacturers only offer their employees continued
training in hybrid techniques. … BMW expects hybrid cars to be a
successful product line in the future. … At the moment, BMW only
offers two hybrid models but they plan to increase supply over the
next few years after learning from experiences with existing models
as well as optimising the technology for mass production.’ (CEDEFOP
2010: 41–43)
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6. The role of governments: a growing number of
national research programmes
Almost all experts agree that
demand for a new product needs to be created by market-pull policies. Demand is determined by the relative competitiveness of the new low-carbon
technology compared to its mature, high-emission alternative. This can be
realized both by dedicated technology-specific pull-instruments (such as
purchase subsidies, (fuel) tax incentives or preferential taxation of efficient/
innovative business cars) and by internalizing the external costs (either directly through pricing of e.g. carbon dioxide or through the setting of standards). Another way of creating niche market demand may be through public
procurement that forms a considerable share of total demand in Europe.
(Wiesenthal et al. 2010: 23)

During the past two years almost all major industrial countries have
launched major programmes to support the introduction of hybrid and
electric drives and the necessary infrastructure for an electrification
strategy on the part of automotive industry.
Although plans differ in design and instruments used, the goals are comparable. The German Federal Government’s National Electromobility
Development Plan of August 2009 lays down the following goals:
The aim of the National Electromobility Development Plan is to speed up
research and development in battery electric vehicles and their market
preparation and introduction in Germany. The measures adopted in the
German Federal Government’s Economic Stimulus Package II will act as
catalysts. The National Electromobility Development Plan envisages the development and promotion of a concerted strategy with the collaboration of
science, industry and government, from basic research to market entry. It
encompasses the whole supply chain from materials, components, cells and
batteries to the entire system and its application. It also provides for devising a scheme to integrate the additional power demand generated by electromobility into the grid, link this demand with renewable energy sources
and use electromobility to contribute to grid load management. This will
ultimately position Germany as a lead market for electromobility and enhance the long-term competitiveness of the motor-vehicle manufacturing
and parts supply sector as one of the major pillars of national industry.
(Federal Government of Germany 2009: 2).
Greening industries and creating jobs

185

Peter Wilke and Annika Wolff

Table 8 Main programmes in selected countries
€1.4 billion for battery technologies

USA

€18 billion credits for production plants of fuel
efficient vehicles
€107 billion for ‘green’ energy technologies (ten
years)
€285 million for demonstration projects and
infrastructure
€1 billion for efficient power train technologies
(2009/2011)

China

€2 billion in 13 regions with 10,000 vehicles
(2009/2010)
Japan

€145 million for the development of traction
battery

Europe

€710 million European Green Car Initiative
(2010/2013)
€2.9 billion credits for Green Cars (European Investment Bank)
€730 million for energy technologies (2007/2013)
€65 million energy in transport (2009)
€400 million Pacte Automobile

France

€2.5 billion further investments (next ten years)
Source: Barthel et al. (2010), p. 27.

In France, the government has introduced a comparable national plan:
France intends to promote research and development for hybrid and electric vehicles with an overall budget of EUR 400 million over the next four
years. Under a bonus-malus arrangement, purchase subsidies of EUR
5,000 are to be granted for vehicles with low CO2 emissions below 60 g of
CO2/km. (ibid.: 14).

Countries such as China, the United States and Japan are also investing to support their national industries. China has announced that it
will spend about 1 billion euros to promote technological innovations
in more efficient drive technologies and the Chinese Ministry of Science
and Technology plans to support the development of over 10 pilot regions with more than 10,000 vehicles during the next few years.
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The US government plans to invest up to 1.4 billion euros to promote
advanced battery technology and components for electric vehicles. Furthermore, regional demonstration projects will be launched worth 285
million euros for electromobility infrastructure. The United States has
also announced a 25 billion dollar (18 billion euro) loan programme for
motor-vehicle manufacturers and parts suppliers for production centres
for fuel-saving vehicles (Advanced Technology Vehicles Manufacturing
Loan Programme – ATVM). Similar to the EU, the United States plans
to introduce fuel economy regulations for passenger cars and other types
of vehicle for domestic sale in the model years 2012–2016 with a target
average CO2 emission by 2016 of approximately 155 g/km.
In Japan, the development of improved traction batteries will be supported to the tune of 145 million euros over five years. The goal is to
halve costs for batteries by 2010 (ibid.).
Table 8 (facing) summarises these efforts.

7. European trade union policy
Trade unions in Europe are calling for a rapid and consistent change
towards more sustainable development in the transport sector. The European Metal Workers Federation (EMF), for example, advocates a coherent and comprehensive strategy in the transport sector and that car
production achieve EU policy goals concerning a low-carbon economy.
The EMF shares the EU’s vision of a largely decarbonised transport system by 2050; however, it also sees a strong need for policy incentives to
make this turnaround happen.
Especially with regard to the prospects of electric vehicles in Europe the
EMF argues that infrastructure framework conditions must be put in
place and that electric vehicles have to be integrated into a systematic
approach to transportation, at least in urban areas (EMF 2010: 1).7 In
general, the EMF favours more efforts to achieve quicker market penetration of electric and hybrid vehicles than put forward in the Cars 21
mid-term review. The trade union sees a danger that

7.

European Metalworkers’ Federation, contribution to the public hearing on a ‘European Strategy on Clean and energy-efficient vehicles’, Brussels, 2010, p. 1.
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electric cars will be composed of much fewer and much simpler parts than
an ICE vehicle. Therefore the impact on the value chain and its jobs will be
significant. Workers will need to adapt to the new technology, and some
are likely to have to move to other sectors. EU policy needs to ensure that
this change is duly anticipated, that there is also good social harmonization
and that the businesses concerned are not run ‘as usual’ until the last day,
and then shut down. All stakeholders must strive to have workers gradually
move to other sectors and companies, and this movement needs to be encouraged actively via public policy in respect of retraining, career possibilities in other sectors, and aids for mobility (professional and geographical).
The social partners should be assisted in preparing this shift collectively.
(ibid.: 2)

Supporting e-cars can be part of the solution, but mobility and transport
must be considered within the framework of a coherent system. Urban
and rural areas have different mobility requirements. This implies that
mobility costs must not become prohibitive due to energy prices. Investments in e-mobility and in the further improvement of internal combustion engine fuel efficiency are needed.
A strategy for sustainable transport therefore includes different power
train alternatives (hybrid, clean diesel, second-generation biofuels, more
efficient petrol engines, hydrogen, plug-in electrical cars and so on). Major investments are needed despite the fact that the market potential of
all these technologies remains uncertain and thus there are high risks on
returns from these R&D investments. This demands public policy support through standardisation, binding emission-reduction regulation
and R&D cooperation.
Summing up, the EMF highlights the crucial point that active measures
must accompany future restructuring in the sector. As the social impact
may be enormous, change must be anticipated (EMF 2010: 3).

8. Conclusions and recommendations
The road of change towards a low-carbon economy for the automotive
industry is a long one. A long-term strategy for new cars for safe and
sustainable transport must define sustainable mobility more efficiently,
with less emissions and less fuel consumption (see Directorate-General
for Employment, Social Affairs and Equal Opportunities 2008). How188
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ever, it will take until 2050 before cars with combustion engines are the
exception on European streets.
From an ecological point of view several other important questions must
be answered. How is sustainable mobility to be defined? Is it possible to
solve the conflict between environmental needs and economic demand
to allow Europe’s auto industry to maintain its position in international
competition?
Even strong believers in the market economy are not convinced that
market signals will be clear enough to induce the necessary changes.
Therefore, almost all experts are arguing for an active state policy to support the change.
For a rapid move towards a low-carbon economy and less CO2 emissions
in the transport sector a combined strategy is necessary. Electric vehicles can play an important role in this strategy. However, they will not
be available for mass production until 2020. At present, no European
car producer can offer a vehicle that meets typical consumer requirements (sufficient operating distance, competitive price and so on). Several technological problems are still unsolved (particularly with regard
to battery technology) and the price of electric cars is still on average 30
per cent higher than for traditional ones.
To have a real impact on the CO2 balance, energy production must also
switch to renewable energy and an infrastructure for e-mobility must be
created all over Europe. Additionally, from an ecological point of view
it seems necessary to compel people to make changes in their mobility
behaviour. Only with a different mobility concept and less individual car
ownership will there be a chance of ecological change. A simple thought
experiment can clarify this. Currently, individual mobility in Europe has
the consequence of almost 500 cars per 1,000 inhabitants. If we transfer
this mobility concept to countries such as China or India overall CO2
emissions will increase dramatically, even if all the new cars are powered
by electric drives (Barthel et al. 2010: 40).
The move towards electrical drives will also bring changes for the structure of the industry and employment prospects. New actors will enter
the stage, among them electric power providers and suppliers of batteries. It is not clear whether the old OEMs of the automotive industry
will have the money and the creativity to compete successfully. Regional
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and structural change will be one consequence. Here the anticipation of
change and social dialogue can play a crucial role in managing changes
in a socially responsible way. The following strategies can contribute to
this goal:
–
–
–
–
–
–
–

A European technology policy helping the industry to invest in emobility technologies and products.
The continuation of branch dialogue on a European level to anticipate changes and develop common strategies.
Strong concentration on regional strategies in the regions that today are highly dependent on the automotive industry.
More and better regulation in all European countries for cars with
less emissions and more efficiency.
Common initiatives in Europe for tax incentives and other instruments to support the market introduction of electric cars.
The use of public procurement for the introduction of e-mobility
concepts.
The development of new ideas and concepts for individual mobility. Especially in urban areas car sharing and new options provided
by the industry in cooperation with cities can create new mobility
markets.

Bibliography
ACEA (2007) European auto industry insists on need for balanced
and constructive CO2 legislation, Brussels. Available at: http://
www.acea.be/index.php/news/news_detail/european_auto_industry_insists_on_need_for_balanced_and_constructive_co2_le (accessed 6 June 2011).
ACEA (2010) The automobile industry pocket guide, Brussels. Available
at:
http://www.acea.be/images/uploads/files/2010924_Pocket_
Guide_2nd_edition.pdf (accessed 6 June 2011).
ACEA (2010b) European Automobile – Industry Report 2010, Brussels.
Available at: http://www.acea.be/images/uploads/files/20090519_
ACEA_Industry_Report09FULL.pdf (accessed 6 June 2011).
Barthel, K., S. Böhler-Baedeker, R. Bormann, J. Dispan, P. Fink, T. Koska, H. Meißner and F. Pronold (2010) Zukunft der deutschen Automobilindustrie. Herausforderungen und Perspektiven für den
Strukturwandel im Automobilsektor, WISO-Diskurs, FriedrichEbert-Stiftung, Bonn.
190

Greening industries and creating jobs

Transition to a low-carbon economy – challenges for the automotive sector

Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit
(2011) Klimaschutz und Mobilität. Mit welchem Technologiemix
fahren wir in die (elektrische) Zukunft? Available at: http://www.
pt-elektromobilitaet.de/mediathek/dateien/nep-ueberblick.pdf (accessed 12 September 2011).
CEDEFOP (2010) Skills for green jobs, Country report Germany, Luxembourg, http://www.ilo.org/wcmsp5/groups/public/---ed_emp/--ifp_skills/documents/publication/wcms_142480.pdf (accessed 6
June 2011).
Deutsche Bank Research and IfW (2011) Elektromobilität, Frankfurt.
DG Energy and Transport (2008) European Energy and Transport –
Trends to 2030 – Update 2007. Available at: http://ec.europa.eu/dgs/
energy_transport/figures/trends_2030_update_2007/energy_transport_trends_2030_update_2007_en.pdf (accessed 6 June 2011).
Directorate-General for Employment, Social Affairs and Equal Opportunities (2008) Comprehensive analysis of the evolution of the automotive sector in Europe, Executive Summary, Brussels.
EMF (2010) European Metalworkers’ Federation: contribution to the
public hearing on a ‘European strategy on clean and energy-efficient
vehicles’, Brussels.
European Commission (2008) CARS 21 – Mid-Term Review High Level
Conference – Conclusions and Report, Brussels. Available at: http://
ec.europa.eu/enterprise/sectors/automotive/files/pagesbackground/competitiveness/cars21_mtr_report_en.pdf (accessed 6
June 2011).
Federal Government of Germany (2009) German Federal Government’s National Electromobility Development Plan, Berlin. Available at: http://www.bmu.de/files/pdfs/allgemein/application/pdf/
nep_09_bmu_en_bf.pdf (accessed 6 June 2011).
FONDDRI (Fondation pour le développement durable et les relations
internationales) (2007) Scénarios ‘REF’ et ‘F4 mimétique’. Résultats
des simulations harmonisées POLES / IMACLIM-R, Étude ‘Scénarios sous Contrainte Carbone’.
Fraunhofer IAO (2010) Strukturstudie BWe mobil. Baden-Württemberg auf dem Weg in die Elektromobilität. Available at: http://www.
iao.fraunhofer.de/images/studien/strukturstudie-bwe-mobil.pdf
(accessed 6 June 2011).
Gillon, A. and L. Pearson (2010) A European future for electric cars,
in Just Auto (12 November). Available at: http://www.just-auto.
com/analysis/a-european-future-for-electric-cars_id107111.aspx
(accessed 6 June 2011).
Greening industries and creating jobs

191

Peter Wilke and Annika Wolff

IG Metall (2008) Branchenreport Automobilhersteller 2008, Frankfurt am Main. Available at: http://www.igmetall.de/cps/rde/xbcr/
internet/Automobilvergleich_2006_2008_0145974.pdf (accessed 6
June 2011).
International Transport Forum (2010) Transport CO2 Emissions
World. Available at: http://www.internationaltransportforum.org/
jtrc/environment/CO2/World.pdf (accessed 6 June 2011).
McKinsey and Company (2010) Beitrag der Elektromobilität zu langfristigen Klimaschutzzielen und Implikationen für die Automobilindustrie, Studie im Auftrag des Bundesministerium für Umwelt,
Naturschutz und Reaktorsicherheit. Available at: http://www.bmu.
de/files/pdfs/allgemein/application/pdf/elektromobilitaet_klimaschutz.pdf (accessed 6 June 2011).
Meißner, R. (2010) Elektromobilität. Auswirkungen auf Wertschöpfungsstrukturen und Beschäftigung, Presentation IG Metall, Frankfurt am Main.
Meißner, R. (2010b) Dringend gesucht: Längerfristige Szenarien für
die Autoindustrie, WZBrief Arbeit 06, Wissenschaftszentrum Berlin
für Sozialforschung, Berlin.
Syndex (2009) Climate disturbances, the new industrial policies and
ways out of the crisis, Study prepared for the ETUC in partnership
with EMF and EMCEF.
Valentine-Urbschat, M. and W. Bernhart (2010) Powertrain 2020 –The
Future Drives Electric, Roland Berger Strategy Consultants. Available at: http://www.rolandberger.ch/media/pdf/Roland_Berger_
Powertrain_2020_20091001.pdf (accessed 6 June 2011).
Verband der Automobilindustrie (2011) Automobilproduktion. Available at: http://www.vda.de/de/zahlen/jahreszahlen/automobilproduktion/ (accessed 6 June 2011).
Wiesenthal, T., G. Leduc, J. Köhler, W. Schade and B. Schade (2010)
Research by the EU automotive industry into low-carbon vehicles
and the role of public intervention, European Commission Joint Research Centre, Institute for Prospective Technological Studies, Seville.
Zetsche, D. (2010) The Future of Electric Cars – The Automotive Industry Perspective, Informal Competitiveness Council, San Sebastian.
Available at: http://www.acea.be/images/uploads/files/20100211_
Speech_Dieter_Zetsche.pdf (accessed 6 June 2011).

192

Greening industries and creating jobs

A green blueprint for a sustainable
industrial policy
Guido Nelissen

1. Introduction
Our economies are embarking on a long phase of technological and industrial transition towards a decoupling of economic growth from environmental degradation and the use of fossil energy and exhaustible
raw materials. The debt-fuelled and resource-wasting growth model has
clearly proved to be unsustainable. The steep price increases in raw materials at every upturn of the economic cycle – in fact, market reactions
to the growing awareness of long-term scarcities – societal demand for
sustainable development and the challenge of climate change all show
that the production and consumption modes of the twentieth century
have reached their limits and that we have to move at full speed to a
more sustainable growth model in which economic growth is decoupled
from resource use. As industry is key in this transformation and industrial policy is the main instrument for shaping it actively, this chapter
tries to define pathways to a low-carbon economy and to explore how
industrial policy can be a catalyst in this process and how the traditional
tools of industrial policy should be adapted in order to transform companies and sectors into more sustainable structures.
Section 1 provides an overview of the structural challenges industry
is facing. This is followed by a description of the way industrial policy thinking has evolved over the years and how the EU has tried to
redefine industrial policy within the framework of the open European
market. Finally, we try to describe how the toolbox for industrial policy
should be adapted and complemented in order to do justice to the urgent
need to move to more sustainable modes of production and consumption.
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2. The challenge of structural change
A strong manufacturing base is essential for sustained economic growth
and stability in Europe. Furthermore a strong growth- and innovationfocused industrial policy is essential to European companies, workers
and consumers in the context of economic instability and the challenges
of sustainable development. Despite intense processes of de-industrialisation, industry still plays a major role in Europe’s economy:
–
–
–
–

–

–

–

Industry still represents a quarter of European GNP and employment (construction and energy included).
Its productivity grew by 47 per cent over the period 1995–2007
against overall productivity growth of less than 20 per cent;.
Industry has managed to increase resource productivity (ratio GNP/material input) by 2.9 per cent per year (Wuppertal Institute 2007).
Three-quarters of European exports are made up of industrial
goods. Exports of goods increased by 4.7 per cent a year over the
period 2000–2008, substantially faster than industrial production.
Industry is a driver for the development of all kinds of services: each
job in industry creates at least one extra job in business-related
services (business-related services already provide 37 per cent of all
private employment).
Industry accounts for 80 per cent of all private R&D. Although
many technologies support sustainable development, they still have
to be transformed into affordable products and solutions to promote their uptake and diffusion.
Last but not least, industry contributes to the (technological) solution of many social problems (environment, mobility, health care,
better quality of life, attaining sustainable development objectives).

However, European industry is currently under pressure from a broad
range of mutually reinforcing (‘mega’)-challenges:
–
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New international division of labour, characterised by fast-growing
and emerging economies (BRIC), adds a new dimension to globalisation. These economies no longer only specialise in cheap labour
but are gradually moving up the value chain. For example, China is
catching up quickly in the new emerging green markets. It produces
half of the global turnover in solar panels. Five years ago there was
no Chinese company in the global top-ten producers of windmills.
Today, this list already contains four Chinese producers.
Greening industries and creating jobs

A green blueprint for a sustainable industrial policy

–

–

–

–

–

–

The increasing speed of technological development and technology diffusion, with the increasing presence of emerging economies
in ‘high-tech’ sectors (supported by rapid advances in information
and communication technologies). As a result, specialisation in
high value-added products and production provides less and less of
a shield against competition.
The evolution towards a (global) knowledge society. As a consequence, innovation and research are taking over from physical capital and manual work as the driving force of growth and competitiveness.
Population ageing raises specific challenges: new products and
services to support the elderly, the challenge of active and healthy
ageing, the increase in the average retirement age, the employability of older workers, skills shortages and so on.
The emergence of a whole range of enabling technologies, such
as biotechnology, nano-technologies and new materials that may
bring about major changes in the organisation of production and
new activities and create the basis for new industries, as well as
transform existing ones.
Rapidly falling communication and coordination costs have removed the need to perform manufacturing stages near to each
other, thus facilitating the geographical dispersion of different production activities related to the same product. This is reflected in
the offshoring/relocation of labour-intensive (and low-skilled) production stages and driven by the advances in digital technologies
and virtually zero telecommunication costs. Global competition is
no longer over products but over spatially unpacked production
processes.
Closely related to the previous point is the emergence of tightly
interlinked – and geographically ever more dispersed – value
chains. Previously integrated industrial operations have been split
up into highly complex, smaller manufacturing and service packages which are globally redistributed. As a result, industrial sectors can no longer be treated as homogeneous, independent and
national. Value chains are increasingly complex and intertwined,
vertically segmented and cut across traditional sector-based categories and geographical boundaries. This has a number of consequences:
The increasing importance of networks of suppliers and innovation partners and the need for companies to move to strategic positions inside these supply chains.
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-

–

–
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Company performance is increasingly dependent on the performance of upstream activities (not only for production operations but also for previously internal service functions).
The growing importance of targeted policies directed towards
specific elements within value chains or towards strengthening linkages and creating synergies within value chains. National industrial policy will be more and more oriented towards the support and development of these value chains, and
strengthening of the position of home-companies inside these
globalised company networks, rather than on general sectoral
policies.
The emergence of global value chains is facilitating the rapid
integration of developing countries and former Communist
countries into the global economy by the transfer of capital,
technology and knowledge.
The blurring of borders between industry and services, the so-called
‘tertiarisation’ of industry (a term that reflects reality better than
‘de-industrialisation’), is rendering traditional statistical classifications obsolete as tools for policy-making (since these make a clear
difference between industry and services). A substantial component
of the rising share of services in economic activity is attributable to
the ‘outsourcing’ to specialised service providers of services activities previously undertaken within industry. Firms even switch from
being manufacturers to re-inventing themselves as service providers. This may take the form of a total reorientation of business or
be part of an unbundling of production processes (associated with
processes of fragmentation, offshoring, vertical specialisation
or splitting-up of the value chain) through which firms disinvest
themselves of manufacturing production processes. Finally, many
industries derive a significant part of their added value from the delivery of services that accompany the goods that they provide. Consequently, instead of addressing the issue of de-industrialisation,
industrial policy has to adequately capture the close interlinkages
between industry and services.
A 20 per cent decline in industrial production (and a 10 per cent
decline in employment) as a result of the persistent financial crisis,
which meant the failure of the paradigm of financial market selfregulation. Since 2008, industry has been suffering from the most
severe crisis in living memory. It should be clear that the financial
sector must serve the real economy and not vice versa. Therefore,
re-regulation and proper supervision are urgently needed to ensure
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–

that financial markets promote rather than endanger the growth of
the real economy (ETUC 2010). The financial crisis has also added
to worries about the growth potential of the (Western) European
economies as pre-crisis economic growth was apparently sustained
only by debt-fuelled bubbles (the dotcom bubble burst in 2001 and
the subprime bubble in 2008).
Climate change and the depletion of scarce resources (with a surge
in market prices as a result) are compelling industry to move towards
low-carbon and resource-efficient production and products. Most
analyses of the financial crisis overlook the fact that, prior to the
subprime crisis in the United States, oil prices doubled while food
prices rose by two-thirds (sparking public unrest in poorer nations).

The need to address the long list of structural challenges that industry is
facing is at the heart of the rediscovery of industrial policy, mainly since
the turn of the century when the bursting of the dotcom bubble acted as
a kind of wake-up call to politicians (Gazier et al. 2010).

3. Industrial policy: an ‘adaptable’ concept
According to Pelkmans (2006: 2), ‘There is a great deal of confusion
about what industrial policy is, only surpassed by the confusion about
what European industrial policy might be.’
Although industrial policy has for many decades been a controversial
concept, a clear rationale for industrial policy does exist in economic
theory. There is a broad consensus over the fact that state intervention
has to correct for market failures, market barriers and externalities that
hinder the emergence of well-functioning markets and the efficient allocation of scarce resources. Monopolies are a clear example of market
failure. However, market failures also arise from the fact that individual firms do not have the capacity to invest in the public infrastructure
(roads, schools, R&D) that they need in order to function properly.
Market barriers exist because of information gaps – for example, about
the market potential for new products and the costs of new activities – and
coordination problems (setting-up a new activity requires the creation of
a new supply chain, which is beyond the capacity of an individual firm;
standards have to be established in order to define products/markets).
To lift market barriers or to correct for market failures, it is clear that
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industrial policies are needed to regulate markets, to provide public infrastructure, to correct for information asymmetries and to support R&D,
start-ups or projects with a long payback period (Aiginger and Sieber 2006).
Finally, externalities are costs and benefits that are not transmitted
through prices. Pollution is the best known example of an external cost;
exploiting someone else’s invention can be considered a positive externality. Governments have to correct for these externalities by regulations
and ‘internalise’ these costs and benefits, for example, by imposing taxes
and subsidies, introducing intellectual property rights or requiring that
polluters repair damages.
Although economic theory does not provide a generally accepted definition of industrial policy, we could say that industrial policy refers to
all micro- and meso-economic instruments with a structural impact on
companies – that is, that influence strategic decision-making – and on
the regulatory framework in which they operate.
This definition does not mean that industrial policy is a static concept.
On the contrary, industrial policy has evolved over the years from a very
broad to a very narrow interpretation (Budzinski and Schmidt 2006).
Although industrial policy lies at the origin of the European Union –
European integration started in 1952 with the creation of the European
Coal and Steel Community – its importance waned during the 1980s
and 1990s. During this period, European decision-making was mainly
directed towards:
–
–
–

–
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Restoring macroeconomic equilibrium in the EU (inflation, public
deficits, monetary stability).
The creation of a monetary union.
The creation of a single market with free movement of capital, services and persons. Competition policy was central in the construction of the common market and industrial policy was considered
incompatible with active national industrial policies (oriented towards providing state aid to companies and supporting the national
industrial base, for example, by creating ‘national champions’). National industrial policy was considered to be at odds with the creation of open markets, which required the dismantling of national
barriers, subsidies and direct intervention.
The belief that services and the ‘new’, ICT-based economy would
take over wealth creation from industry, which would disappear
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anyway in the long term, because of deindustrialisation. Industry
and industrial policy were written off as belonging to the past. The
contribution of industry to society was no longer valued at its true
worth.
Furthermore, radical neoliberalism achieved dominance, aimed at eradicating state intervention in general and asserting that the best form of
industrial policy was no industrial policy at all: it claimed that free markets and free competition are the best tools for modernising industry,
remaining competitive and, finally, promoting economic growth.
On top of all this there were the bad experiences with the interventionist
industrial policy of the post-war era: keeping afloat ‘sunset’ (or ‘chimney’) industries, which had to restructure and slim down anyway, was
detrimental to public finances and did not contribute to their survival in
the long term (Ecorys 2010).
To some extent, industrial policy became a dirty word and a concept belonging to the past, connected with industrial lobbying, state ownership
and generally pouring money down the drain. Talking about industrial
policy also became old-fashioned because it was seen to be in contradiction with the dynamics of free markets. As a result, traditional interventionist industrial policies were gradually phased out.
All this resulted in a clear tendency to limit the role of national industrial policy while an equivalent at European level did not yet exist. The
toolkit for industrial policy shrank drastically. Subsidies to keep ailing
companies and sectors artificially afloat, to support ‘national champions’ and to protect domestic markets, together with strategies of import
substitution and public equity in strategic companies were no longer reconcilable with the rules of the Single Market. National interventionist
industrial policies – the last wave of nationalisations in Europe occurred
in 1982 under the presidency of François Mitterand in France – had to
give way to the creation of favourable framework conditions in which
companies can thrive. Industrial policy turned out to consist of policies
for supporting entrepreneurs.
But faced with the bursting of the internet bubble in 2001 (which meant
the collapse of the so-called ‘new’ economy) and the resulting continuous economic slowdown, many voices have been raised calling for a
contemporary and more appropriate industrial policy dealing with the
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important structural challenges that industry must face in the face of
globalisation and the challenge of sustainable development.
Starting in 2001, the European Commission has issued six communications on industrial policy. This led to a gradual rediscovery of industrial policy in Europe and clearly showed renewed commitment on the
part of the Commission – after two decades of silence – to protect and
strengthen Europe’s the industrial base and to tackle the deep structural
changes that confront industry. It resulted in a clear recognition of the
role of industry as a motor for social, ecological and economic progress.
The wave of Communications on industrial policy must also be seen as
new attempts to reconcile industrial policy with the requirements of
the internal market and the challenges of worldwide competition. Over
the years, a new and broader understanding of industrial policy has
emerged. Across ideological boundaries there is now a broad consensus: industrial policy must be considered a policy process in support of
strategic collaboration between the private and the public sector based
mainly on soft tools – since ‘hard’ instruments, such as price controls,
buy-national campaigns or non-tariff barriers are irreconcilable with
the general policy frameworks of the EU – and which also includes environmental objectives and policies (sustainable development), energy
objectives and policies (the European climate plan) and social objectives
and policies (training, the social management of change, skill gaps and
corporate social responsibility). The result is a modernised toolbox for
industrial policy.

4. The updated industrial policies of the EU
4.1 The building blocks of industrial policy
Concept of industrial policy
According to Pelkmans (2006), industrial policy tools in an open market
economy can be interpreted in terms of four building blocks:
(i)
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Policies that affect industry (but are not necessarily intended to
meet industrial policy objectives). This concerns industrial policies
not directed towards industry, but having a major impact on industrial strategies: macroeconomic policy (monetary and fiscal poliGreening industries and creating jobs
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cies), income distribution and taxation, wage policies, industrial
relations, land-use policies, price controls, general environmental
policies, sustainable development, regional policy and energy security (for example, promotion of renewable energies).
(ii) Policies aimed at creating the right framework conditions. This
level concerns the basic conditions needed to enable companies to
thrive: establishment of companies, efficient public services, liberalisation of services, regional economic policies, competition policies (state aid, subsidies), creation of an internal market, corporate
taxation, company finance, environmental policy with direct economic impact, transport and logistics, energy supply for industry,
development of skills and human capital, social management of restructuring
(iii) Horizontal industrial policies concern general instruments to actively support industry: research and development, innovation,
standardisation, promotion of entrepreneurship, promotion of risk
capital, public procurement, trade policies, industrial infrastructure
(industrial parks, incubation centres, re-development of brownfield
sites and so on), impact assessment of new legislation.
(iv) Sectoral (or vertical) policies are often considered to be the more
interventionist part of industrial policy:
– Strategic roadmaps and action plans for specific sectors. In the
recent past the EU has developed action plans (often resulting
from high level panels) for almost all key industrial sectors.
– Strategic roadmaps and action plans for value chains. Sectoral policies are more and more being directed to strengthen
linkages and create synergies between the elements making up
value chains.
– Strategic roadmaps and action plans for new technologies (technology platforms,1 joint technology initiatives – see below).
– Cross-cutting policies: ICT, defence, key enabling technologies,
energy efficiency, energy-intensive sectors, space and so on.
– Creation of lead markets (see below).
– Actions promoting low-carbon industry (which have a strong
sectoral dimension).

1.

Technology platforms bring together the entire array of companies and research centres
involved in a given technology in order to produce synergies and mutual inspiration. Such
platforms may be the origin of new standards, ideas and products. Some examples: ERTRAC
(transport), smart grids, manufacturing, steel, solar thermal, sustainable chemistry, hydrogen, photo voltaic cells.
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Overall, the differences between ‘framework’ and ‘horizontal’ policy
measures can often seem fluid. Horizontal measures can evidently
have a very strong sectoral dimension. Policy areas such as energy,
environment or trade contain elements from almost all the categories
mentioned above. But although the distinction between the different
categories is not always self-evident in specific cases, the classification
nevertheless offers a clear conceptual framework for the debate on industrial policy.
EU industrial policy at present
When discussing contemporary industrial policy, it should be clear that
the hard core of the European Union is the internal market, which has a
very strong legal underpinning and powerful institutional backing. As a
result, a number of industrial policy tools are no longer compatible with
European competition rules:
–
–
–
–
–
–
–
–
–
–

central planning;
support for national champions;
‘buy national’ campaigns;
soft loans and debt rescheduling;
trade protectionism (quota/tariffs);
abuse of anti-dumping procedures;
barriers to takeovers by foreign companies;
golden shares (owned by governments to block company decisions);
public equity which does not respect internal market rules;
investment subsidies and support for ailing companies when not in
line with European rules.

Although these direct forms of public intervention are ruled out, there
remains room for governments to exert direct influence on economic
decision-making. Public ownership of companies is still possible but
on condition that governments behave as a private investor. Public investment funds (mainly with private support) and public support for
risk capital financing are still widespread. The establishment of public–private partnerships has become common in the development of infrastructure. Furthermore, the European Commission recently created
some new frameworks for public intervention, such as the joint technology initiatives, the creation of lead markets or rules for green/innovative public procurement. Finally, Europe also has a significant tradition of
major industrial projects, such as Airbus, Galileo, Eurocopter, Ulcos, Iter
and so on.
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4.2 The ‘new’ European vision of industrial policy
A new vision of ‘modern’ industrial policy has emerged from the various
Communications on industrial policy. The main building blocks of this
new European approach are as follows:
–

–

–
–

–

–

The strong emphasis on the knowledge society through strong support for R&D and innovation: the 3% Barcelona objective, the creation of a European Research Area, the strongly increased budget
for the Seventh Framework Programme, the creation of a European
Institute of Innovation and Technology, innovation action plans,
access to risk capital for innovative SMEs and so on.
The rediscovery of sectoral policies, using existing horizontal
instruments in a sector-tailored way (the so-called ‘matrix-approach).
Promoting information and communications technology (ICT) as
an important driver of productivity and growth.
Tackling the demand-side of industrial policy. The need to create
innovation-friendly markets was the key recommendation of the
Aho Report (named after the former prime minister of Finland who
chaired the proceedings) in 2006 on the creation of an innovative
Europe. It has led to the development of policies oriented towards
lowering barriers to bring new products to the market: market introduction of new products, more dynamic standardisation as a tool
to define markets and products, innovative public procurement,
regulations/incentives to promote the uptake of new products, creation of lead markets and so on.
Integration of a social dimension:
Recognition that industrial change needs to be counterbalanced by social policies to accompany this change: creation of
the Globalisation Adjustment Fund, promotion of corporate
social responsibility, active labour market policies for redundant workers, structural funds in support of managing industrial change.
Promotion of intangible assets and human capital: tackling
skills gaps, promotion of social innovation, knowledge diffusion, lifelong learning.
New forms of public intervention:
Joint technology initiatives: large-scale public–private partnerships in support of applied and industry-based research in
breakthrough technologies such as nano-electronics, clean air
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–

–

2.
3.
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transport, fuel cells, embedded computer systems, development
of concepts for ‘factories of the future’,2 green cars and so on.
Development of lead markets. Lead markets aim to create
markets for a given technology in a targeted way by creating
conditions to facilitate the transformation of innovation into
commercial products and services and by setting technological and regulatory standards, implementing a labelling system
and applying procurement measures in order to foster marketfriendly framework conditions.
Support for green/innovative public procurement: public
procurement represents 16 per cent of EU GNP but ‘green potential’, whereby environmental criteria are taken into account
in the weighting of bidders, has been only marginally exploited.
Integration of the dimension of sustainable development with a
view to disconnecting economic growth from environmental degradation. The main aspects of this sustainable industrial policy are:
The development of eco-industries and eco-technologies, for
example, by means of the Eco-technologies Action Plan or the
Strategic Energy Technologies Plan.
Support for eco-efficient production and clean technologies in
traditional sectors (for example, the EU Eco-Management and
Audit Scheme).
Implementation of the objectives of the European climate
plan: promotion of renewable energy and energy efficiency.
Integration of a global dimension: global sectoral aspects,
emission trading, carbon leakage and so on.
Access to raw materials: recycling, substitution, countering
monopolies in extraction and trade, fair trade agreements,
R&D with regard to renewable raw materials and strategic
partnerships to ensure supply.
Product policy: eco-design3 and integrated product policy.
Improved governance:
Establishment of the Competitiveness Council as a main political body resulting from the merger in 2002 of the existing
councils on the internal market, industry and research.

Factories of the future: development and integration of enabling technologies for adaptable
machines and industrial processes in order to deliver smart, networked, high performance
and sustainable production systems.
Eco-design refers to (energy-) performance criteria to be met by producers.
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-

Impact assessments.
‘Better regulation’ strategies (legislative and regulatory simplification).
Improved use of the Open Method of Coordination.

The European Commission no longer shies away from industrial policy.
There clearly is a renewed commitment on the part of the Commission to
protect and strengthen Europe’s industrial base and to take into account
the specific needs and characteristics of individual sectors. The result is a
clear recognition of the role of industry as an engine for social, ecological
and economic progress. This revival of industrial policy is also the result
of the failure of neoliberalism and market liberalisation to address the
structural challenges confronting industry. The creation of the internal
market did not contribute to growth and jobs as expected, nor was it
able to prevent the burst of the dotcom bubble in 2001 or the financial
crisis of 2008. It gradually became clear that a more balanced economic
strategy was needed, leading to a new, broader – but also softer and less
ideological – redefinition of industrial policy, closely linked to sustainable development and social policies.
After years of neglect, there is now a commitment to focus on the needs
of industry again. The industrial policy debate has resumed and European industrial policy is now high on the European political agenda.
The next step is to look at how industrial policy can turn the challenge
of sustainable development into a lever for stimulating the economy and
the creation of new jobs (European Metalworkers Federation 2009).

5. A green revolution?
In a speech delivered on 1 October 2007, José Manuel Barroso, President of the European Commission, declared ‘I think we are now standing
on the brink of a Third Industrial Revolution: the Low-carbon Age. Like
the previous industrial revolutions, this will be driven by technology and
new forms of energy. It will also transform our societies.’ And in his State
of the Union speech of January 2010, US President Barack Obama stated: ‘The nation that leads the clean energy economy will be the nation
that leads the global economy. And America must be that nation.’
Are we at the dawn of a new industrial revolution? Climate change and
the depletion of oil reserves and other natural resources are changing
Greening industries and creating jobs

205

Guido Nelissen

the energy and resource landscape of our economies. Resource efficiency
has become imperative for economic development. This will have farreaching consequences and will lead to a radical transformation of industry and society. At the same time, such a transformation presents
opportunities for technical, social and political innovation/progress. The
question, then, is how industrial policy, as the main tool for shaping production, can steer and foster this development.
Any ‘industrial revolution’ should be perceived as a radical and abrupt
– but also long-lasting – change at all levels of society. Due to fundamental technological innovations in energy, a new balance is developing
between the economy and the institutional framework. These industrial
revolutions have to be differentiated from the ‘long waves’ described by
Kondratieff and Schumpeter, as they refer to comparatively shorter cyclical fluctuations of growth rates, which are linked to a broad spectrum
of fundamental innovations and are not restricted to the energy sector.
A description of this third industrial revolution in comparison to the first
and second ones can be found in Jänicke and Jacob (2009).
Table 1 shows that we are now on the verge of an exciting transformation
of the economy, with the changes in the main energy source as the driver
for a complete overhaul of the economic system. Such shifts in the fuel
basis of industry have always affected all economic sectors and all levels
of society. The move to renewable energy (linked to a strong emphasis
on energy efficiency) will entail a deep economic transformation. It will
oblige the current economic sectors to develop sustainable structures.
The dominant production models of the future will be based on innovation and knowledge rather than on cheap resources. At the same time,
sustainable consumption patterns will gradually become dominant on
the demand side. This development will be supported by regulations and
market-based instruments (taxes, subsidies, feed-in tariffs and so on).
The enormous social and financial implications of this transformation
require broad societal acceptance and broad mobilisation of society. It
will lead to a new institutional framework.
The first industrial revolution required respect for property rights, free
trade, creation of markets and increased labour productivity through a
far-reaching division of labour. All this increased pressure for the rule of
law and political participation, hence the creation of a liberal state (the
‘liberal’ revolution).
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Table 1 Overview of industrial revolutions
1st Industrial Revolution
(1780)

2nd Industrial Revolution
(1890)

3rd Industrial Revolution
(1990)

Dominant
technology and
raw material

Steam engine, power loom,
iron processing

Electricity, chemistry,
combustion engine, assembly line

ICT, microelectronics, new
materials, eco-industries

Dominant
energy source

Coal

Coal, oil

Renewable energies, energy efficiency, the WWEW
(worldwide electricity web)

Raw material

Steel

Plastics

Renewable raw materials,
biotech, recycling

Transport/communication

Railway, telegraph

Car, plane, radio, TV

High-speed railways,
internet, mobile telecommunication

Dominant factor

Labour

Capital

Knowledge

Society/state

Liberal state, freedom of
trade, constitutional state,
property rights

Welfare state, mass
production, mass society,
social partners, parliamentary democracy

Civil society, globalisation, global governance,
environmental state,
demography

Core countries

Great Britain, Belgium,
Germany, France

United States, Japan,
Germany

EU, United States? China?
Japan?

Source: Jänicke and Jacob (2009).

The second industrial revolution meant the transition to mass production. Mass production is possible only when matched by mass consumption – and thus mass income, income distribution and social standards
were key to creating the necessary purchasing power. In turn, this led to
the creation of the welfare state, with a key role for the social partners
(the ‘social’ revolution). Besides unleashing an impressive potential for
innovation, the third (or green) industrial revolution will again lead to
a redefinition of our societal systems and structures. Deep technological changes will result in the fall of old structures and the creation of
new structures and will also enter the broader societal context through
changes in social norms, cultural values and institutional structures (system innovation). Just as the transition from an agricultural to an industrial society had a huge impact on societal institutions and structures,
the transition to a society based on sustainable systems will completely
overhaul our societies and ways of living. But the transition to a new
paradigm is a complex process, characterised by fundamental changes in
the functioning of our societies. Although blueprints do not exist, there
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will be a clear evolution to an ‘environmental’ state which will include
sustainable functions (supporting sustainable production and consumption). The term ‘sustainable welfare state’ has been introduced to describe it (the term was even used in the draft Communication on the EU
2020 Strategy). Today, we are probably in the preliminary phase of this
third or green industrial revolution, in which basic innovations are being
developed and prepared for the market. This phase is characterised by
unexpectedly strong growth of renewables and new, low-carbon or ecoefficient technologies.
With the transition to an eco-efficient economy, economic growth and
sustainable development will become mutually reinforcing processes. By
combining climate change policies with the development of sustainable
production and consumption structures, new jobs, markets and activities will underpin economic growth. A big difference with the previous
industrial revolutions is that the greatest benefits from greening the
economy are public rather than private (a reduction in environmental
externalities). As a consequence, individual private demand will not be
the main driver of sustainable development as private willingness to pay
for green innovations will be low. Policies to support investments in public goods will be just as important. Simple market mechanisms based on
individual consumer preferences will therefore not be able to deliver the
transformation required and the state must play a strong regulatory role
for a targeted and structured process of change. As industrial policy is
the main tool shaping production sectors (the supply side) of our societies, integrating a sustainability dimension into industrial policy will be
crucial to the emergence of more sustainable industrial structures and
thus the stimulation of green growth. A well-conceived and sustainable
industrial policy has the potential to solve the deep-seated dilemma of
economic growth: on the one hand, economic growth is unsustainable
because of its ecological impact, while on the other hand growth (and
consumption) has to be high enough to offset the rise in labour productivity because otherwise employment will fall. The scope of traditional
industrial policy should therefore be extended in order to integrate the
challenges of sustainable development, eco-efficient production, renewable energy, energy efficiency, climate change, the protection of natural
resources, sustainable transport systems and resource scarcity (German
Ministry of the Environment 2007). It is already clear that the transformation of traditional policy instruments for industrial policy has started,
but much remains to be done.
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6. Toolbox for a sustainable industrial policy
As global economic growth runs up against the limits of what the planet
can sustain and a resource- and carbon-constrained world, the decoupling of rising living standards from natural resource use and environmental impacts (not only by a reduction of resource use in relation to
GNP, but also by an absolute reduction in resource use) becomes most
urgent. To this end, industrial policy has to switch from a merely defensive to a much more pro-active approach to environmental issues,
looking for synergies between economic growth and environmental protection; transforming ecological challenges into economic opportunities;
creating a virtuous circle between the development of eco-technologies/
innovations and new environmental regulations; and engaging industry
in a learning process geared to more environmentally responsible activities. This requires a strong regulatory role for the state, the mainstreaming of the objective of sustainable transformation into all relevant policies and the extension of the array of industrial policy tools.
For these reasons, a sustainable industrial policy should shift away from
the narrow focus on competitiveness by:
–

–
–
–
–
–
–

developing a strategic approach that goes beyond enhancing framework conditions and promotes life-cycle thinking and the need to
close the ecological loop;
implementing broader, socially accepted goals to solve societal
problems as a starting point;
supporting the development and diffusion of more eco-efficient
technologies;
fostering the development of the markets for sustainable technologies and products;
adjusting industry to these upcoming sustainable markets and technologies;
preparing industry for the increasing scarcity of energy and other
resources; and
promoting sustainable industrialisation in other parts of the world.

We shall now look again at the four building blocks of industrial policy
to see how they can be adapted to the needs of sustainable development.
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6.1 Policies not speciﬁcally directed towards industry but which
affect it
Such policies do not have the promotion of industry as their main objective, but nevertheless have a huge impact on industrial development.
The shifting of the focus of economic growth to the sustainability dimension will put these policies in the centre of any industrial policy
strategy.
–

–
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The need to develop long- and medium-term policy frameworks/
roadmaps able to mobilise society for sustainable development
objectives, for example, the EU Climate Package, action plans on
energy efficiency, the production/use of renewable energy, the promotion of sustainable transport systems or programmes to promote
sustainable production and consumption. Also, flagship initiatives
such as Sustainable Cities (large demonstration projects based on
the integration of sustainable transport, sustainable housing, waste
recycling and renewable energy at city level) help to promote the
values of sustainable development. Broad policy frameworks are
a condition of pro-active policymaking and timely anticipation of
change. However, it is essential that these broad policy frameworks
are able to mobilise industry by means of:
an integrated approach: policy coordination between industrial policy and sustainability strategies (inclusion of departments of the environment, research, energy and employment
in the development of a sustainable industrial policy);
balancing such issues as climate change, energy and resources
with economic growth, jobs and industrial development: at the
same time, being mindful of conflicts while capitalising on synergies and opportunities.
Development of ambitious and intelligent environmental regulations (prohibition, minimum requirements and threshold values).
Properly designed environmental legislation may trigger innovation, support the market uptake of new products and technologies,
create competitive advantages and contribute to job creation (for
example, energy certification schemes and building requirements
in the construction sector, CO2 rules for cars, energy-efficiency rules
for domestic appliances, waste prevention, take-back obligations
and so on). But better links are needed between the development
of regulations and eco-innovation policy and better coordination of
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–

national approaches. Lead times should be long enough for industry to adapt, while at the same time norms should be strengthened
gradually in relation to technological progress.
Tools for the internalisation of external costs to promote the
uptake of sustainable technologies and products and to ensure
the optimal allocation of limited resources (market-based instruments):
Taxes (including the introduction of carbon taxes) which fix
a price for pollution and then allow the market to determine
the level of pollution. Environmentally-related taxes can be
broadly broken down into two categories: ‘polluter pays’ and
‘user pays’.
Cap-and-trade systems: as opposed to taxes tradable permit
schemes first establish an overall permitted level of pollution
and then let the open market determine the price. Emissions
trading is a key element for a sustainable industrial policy as
it provides an important lever for investments in renewable energy sources or in energy saving. At the same time, emissions
trading may not jeopardise the existence of energy-intensive
industries inside Europe (steel, non-ferrous, chemicals) because of the significant risk of carbon leakage. For these sectors
corrective measures will be needed: free permits, introduction
of genuine carbon traceability, a border adjustment tax.
Subsidies.
Tax credits.
Green certificates that can be traded in order to meet a quota
obligation.
Feed-in tariffs: distributors must pay a set price to promote the
development and deployment of renewable energy.

Market-based instruments use the price mechanism as a lever to steer
behaviour in order to create adequate demand for green products and
services. They help prices to ‘tell the ecological truth’ and create incentives to ‘do better’ (in contrast to regulations or standards where there is
no reason for further improvement once the required levels are reached).
Rather than prescribing a certain technology, they leave room for the development of new technological solutions and therefore they are more
flexible than regulations. Today, eco-taxes compose only 7 per cent of
total tax revenue in the EU against 48 per cent for taxes on consumption
and 45 per cent for taxes on labour. This clearly shows the need to scaleup eco-taxes while reducing the tax burden on labour.
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6.2 Creating the right framework conditions
Framework conditions mainly concern the need for the structured and
socially acceptable management of change on a broad social basis and
with a high level of social acceptance. Most important in this respect is
the principle of ‘just transition’ (TUC 2008). Energy policy and the creation of appropriate governance structures for a sustainable industrial
policy are also relevant.
–

212

Need to address the social dimension. Economic and technological
transition has in the past always led to social and economic progress.
The global transition to a low-carbon economy, too, can become an
engine for development and job creation. However, transitions also
trigger economic turbulence and social hardship. Previous industrial revolutions have shown that breakthrough technologies can be
a threat to workers. A strong social dimension to industrial policies
is thus needed to ensure social cohesion. The restructuring of traditional industrial sectors into sustainable structures needs broad
social acceptance and should not negatively affect welfare or workers’ livelihoods (a ‘just transition’). It would thus be wrong to focus
the green jobs discussion on job creation only. It is also about job
transformation (many existing jobs – plumbers, electricians, construction workers, metal or chemical workers – will be redefined as
profiles are greened; this means new skills, working methods, job
profiles, employment structures) and job destruction (resulting from
the move from private to public transport, the dematerialisation
of production and the reduction of packaging materials, longer
product durability; as a result of environmental regulations leading to rising costs and thus to substitution, relocation or reduced
demand). Moreover, newly created green jobs are not necessarily
decent jobs (UNEP, ILO, IOE and ITUC 2008) as it means often the
transition of employment from traditional, well-organised sectors
with high quality jobs to new sectors without union representation
and poor labour conditions (electronics recycling in Africa and China, exploited workers in biofuels plantations, the poorly organised
solar industry in eastern Germany). The principle of ‘just transition’
points to the fact that accommodation to economic change cannot
be left to market forces but must be embedded in the long tradition
of social dialogue and solidarity in Europe. Without fair distribution
of the costs and benefits, good social protection and active labour
market policies, the transition to a low-carbon economy risks unGreening industries and creating jobs

A green blueprint for a sustainable industrial policy

dermining social cohesion and its credibility with broad sections of
the population (European Metalworkers Federation 2009). Therefore, a well-designed sustainable industrial policy should integrate:
the development of a common analysis/understanding of employment and economic trends;
early social and employment impact assessments;
active labour market policies: redeployment of workers, increasing workers’ employability, social dialogue to secure employment, redevelopment of the economic fabric at regional level,
and organising job transition in a secure and dynamic way;
tools for managing restructuring in a socially respectable way
have to be developed: by definition, the shift to a green economy entails economic restructuring and measures will be required to ensure a ‘just transition’ for affected workers; in this
respect there is a need to:
(i) establish a European framework and concrete initiatives for
socially responsible anticipation and management, including a framework for transnational collective bargaining;
(ii) extend the scope of the European Globalisation Fund to
restructuring resulting from the move to a low-carbon
economy (to be financed by a proportion of the income
from the auctioning of emission permits or the introduction of a financial transaction tax);
Timely anticipation of new skill needs. New skill sets will
emerge in new economic activities with much more focus on
maintenance, repair, the provision of technical solutions, computer-based control and measuring. More generally, there is
a need to develop the new generic skill of ‘green competency
capacity’ – learning to think green and to promote workers’
qualifications related to low-carbon technologies.
Promotion of social innovation strategies in order to facilitate
behavioural and organisational change (required by the deployment of sustainable technologies).
Preservation of the future of energy-intensive industries in Europe and avoiding firms relocating away from countries that
are taking the lead in greening their economies.
The possible negative impact on lower income groups and the
risk of reverse income distribution: unlike income taxes, environmental taxes are not proportional to income, while subsidised green investments are implemented mainly by relatively
wealthy income groups.
Greening industries and creating jobs
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–

–

214

Consultation and active participation of trade unions and
NGOs at all levels in the design and monitoring of climate
change policies.
Access to energy. A sustainable energy policy must guarantee appropriate prices and security of supply, support low-carbon production (by steadily increasing the share of renewables and promoting
energy efficiency) and promote the upgrade of energy networks to
incorporate ‘smart’ grids that facilitate the integration of renewables and improve security of supply. Reinventing our energy system
on a low-carbon model is one of the most critical challenges of the
twenty-first century. It will take decades (and enormous investment) to adapt energy sources and networks to the challenges of
a low-carbon economy. Nevertheless, the European Roadmap on
Low Carbon Energy Technologies (European Commission 2011b)
has set ambitious targets for renewable energy: in 2020, 20 per cent
of EU electricity should be produced by wind energy technologies
and 15 per cent by solar energy, sustainable bio-energy should have
a market share of 14 per cent, while the electricity grid should be
able to integrate 35 per cent renewable energies.
Development of appropriate governance structures which are able
to balance issues such as climate change, energy and resources with
economic growth, jobs and welfare. They should make it possible
to capitalise on synergies and opportunities, while at the same time
being mindful of potential conflicts:
Need for an integrated approach that will ensure coordination
between industrial policy and sustainability strategies (that
means the inclusion of policies regarding the environment, research, energy and employment in the development of industrial policy).
Better policy coordination and cooperation inside the EU and
between the EU, the member states and the regions.
An effective and transparent monitoring system with the involvement of all stakeholders. This would require the capacity
to develop indicators, collect data and analyse and interpret
results to guide policy development. Development of tools,
structures and skills for ecological accounting (for example,
the Global Reporting Initiative) are urgently needed.
Support capacity-building, training and education to seize
green economic opportunities. The shift towards a green economy will require the strengthening of government/company
capacities to analyse challenges, identify opportunities, prioriGreening industries and creating jobs
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tise interventions, mobilise resources, implement supporting
policies and assess progress.

6.3 Horizontal industrial policies
–

–

–

4.
5.

Specific research programmes for environmental technologies,
such as the Strategic Energy Technology plan (SET)4 and the Environmental Technologies Action Plan (ETAP).5 Environmental
R&D is often complex because it usually involves various scientific
and technical disciplines (European Commission 2009). Therefore,
eco-innovation should be supported by the development of strategic roadmaps for new technologies/activities, while including all related institutional and societal dimensions (as the markets for these
technologies also need to be developed).
To achieve the transformation to sustainable industrial structures,
it will be necessary to shape the demand side (moving away from the
throwaway consumption culture) by means of educational instruments to change behaviour and better identification of resourceand energy-efficient products (by means of labels and information
campaigns). There is often a lack of demand from consumers because of a lack of knowledge about costs and benefits throughout
the life-cycle or underdeveloped distribution channels. Shaping the
demand-side also requires the development of new demand-side
policies:
activating the public sector as an innovation-driving demand
factor: green/innovative public procurement (public procurement represents 16 per cent of EU GNP, but the green potential
has only been marginally exploited);
fostering the emerging low-carbon markets by creating lead
markets which aim to lower barriers to bringing new products
and services to the market by means of regulation, public procurement, standardisation and supporting activities.
Need for a life-cycle oriented environmental product policy (integrated product policy) in order to encourage producers to design

SET is the main European industry policy tool to support the implementation of European
energy policy and climate objectives.
The Environmental Technology Action Plan was launched in 2004 as an instrument to coordinate all programmes that promote eco-innovation, including the promotion of uptake
(creation of incentives, regulations and removing non-technological barriers).
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–
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products bearing in mind the environmental impact throughout the
life-cycle. An integrated product policy goes beyond the production
phase and aims to improve environmental performance at each
stage of the life-cycle of a product (design, raw materials, assembly,
distribution and disposal). An integrated product policy is based
on tools such as eco-labels, eco-design, substance bans, voluntary
agreements between producers and governments and the introduction of ecological footprint labels.
Setting dynamic standards and benchmarks (performance-based
or based on the specific characteristics of a product) provides a
strong market pull for eco-efficient innovation, technological development and promoting sustainable consumption. Also, sectoral
benchmarking agreements on best available technologies between
governments and businesses and codes of conduct/guidelines – often developed by trade associations or NGOs – can be very successful. In this respect, a little public pressure is often needed via the
threat of mandatory regulations, technical assistance or subsidies.
Companies that participate in these agreements can also take advantage of improved relations with stakeholders, cost reductions
or first-mover advantages. Probably the main challenge here is to
move to more dynamic standards whereby the best performance in
a product category serves as a standard to be achieved by other producers. The Japanese ‘top-runner’ approach in which after a certain
amount of time the most efficient products in each category define
the standards for all manufacturers, shows that ambitious and innovation-promoting regulation for the development of specific improvements is possible.
Boosting resource efficiency by
developing clear indicators for measuring the increase in resource productivity and as a basis for setting standards;
dissemination of best available technologies, promotion of resource efficiency networks and materials efficiency agencies;
development of renewable resources and improving recycling.
Developing ‘sustainable factories of the future’6 based on:
Sustainable production processes fuelled by societal demand
for sustainable development, which creates a strong business

Factories of the Future is also one of the European Joint Technology Initiatives, (large public–private partnerships) and aims to shape, promote and support intelligent, sustainable and
high quality manufacturing.
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–

7.

case for green products. Going green strengthens the ‘license
to operate’ for businesses. Therefore strategic decision-making
in companies should integrate the sustainability dimension as
it will contribute to the long-term survival of any company. It
should be clear that in the long run the best performing companies will not be those with the cheapest inputs or largest
scale, but those that have the capacity to improve and innovate
continually, based for instance on foresight into environmental
challenges and future changes in attitudes and consumption
patterns.
Development of sustainable business models with greater emphasis on dematerialisation, remanufacturing (reconditioning
and refurbishing of industrial products), ‘zero-waste’ closedloop systems (in which the by-products of one factory become
the feedstock of another), durability, upgrading of products,
maintenance and repair (an almost abandoned function) and
extension of products with services in order to extend the lifecycle of products (selling solutions instead of products).
Wide adoption of best environmental management practices:
corporate social responsibility, company sustainability reports
(to complement the annual financial reports), introduction of
ISO14000 (the standard for environmental performance) or
EMAS (the European Eco-Management and Audit Scheme).7
Human-centred work organisation (promoting autonomous,
creative and responsible employees) with a major role for social innovation.
Development of eco-industrial parks and establishment of CO2
neutral factories as a basis for the effective implementation of
closed-loop manufacturing.
Introducing a global approach to the challenges of sustainable development: creating global markets for trade in sustainable products, inclusion of social and ecological clauses in free trade agreements, micro-credits for sustainable solutions, global diffusion
of sustainable technologies, global sectoral agreements to reduce
greenhouse gases and making use of the flexible mechanisms in the
Kyoto Protocol (which allow the acquisition of carbon credits by
supporting specific emissions reduction projects in third countries).

EMAS is a voluntary eco-management and audit scheme to optimise production processes,
promote more resource efficiency and reduce environmental impacts.
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The scale of financing required for a green economy transition is
large but can be mobilised by smart public policy and innovative financing mechanisms. The European roadmap for moving to a competitive low-carbon economy in 2050, aiming to reduce greenhouse
emissions by 80 per cent, requires further annual investment of
around 1.5 per cent of EU GDP (European Commission 2011b). As
public finances will not be sufficient, appropriate policy frameworks
are needed to help leverage private financing and improve access
to finance. Credit availability is still not back to normal and financial markets remain risk averse. However, although upfront costs
can be high and pay-back time long, many green investments pay
for themselves because of the energy savings made. In this respect
the development of ESCOs (energy service companies that support
their customers in increasing their energy efficiency and are paid
with a share of the achieved savings) deserves particular attention.
Even so, further development of venture capital is needed in order
to support the financing of start-ups, growing firms and R&D. Other
innovative financing solutions, such as micro-credits, green investment funds, project bonds, green loans (with payback in relation to
the energy savings resulting from the investment) and private–public partnerships should also be developed. Furthermore, the European Investment Bank and the European Bank for Reconstruction
and Development should play a role in providing additional financing. Finally, re-regulating financial markets should tackle the focus
on short-term profits and support long-term investment strategies
(European Climate Foundation 2010).

6.4 Vertical industrial policy
–
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Industrial Action Plans to support the development of eco-industries
(currently in the EU some 3.5 million employees or 1.5 per cent of
the total are employed in waste management, waste water treatment, eco-construction, renewables and energy efficiency) and ecotechnologies: identifying barriers to expansion, creating a friendly
regulatory environment, providing financial resources and diffusing
eco-technologies in traditional industries (European Commission
2010). Europe’s global leadership in many environmental technologies should be supported. Moreover, renewable energies and energy
efficiency are the new growth markets with a large potential for job
creation, for example, in the green makeover of buildings or the
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–

development of energy efficiency services (European Commission
2011a).
Developing roadmaps for the transformation and ecological modernisation of traditional sectors (often the key sectors that acted
as drivers of the previous industrial revolution) to decrease carbon
intensity, to improve resource efficiency and to move to renewable
resources. Long-term sectoral industrial strategies and policies are
needed in line with the EU roadmap for a low-carbon economy by
2050. Traditional industrial sectors and their employees may find
themselves called into question due to the challenges of environmentally sound sustainable development and the related rise in energy and raw material prices and more demanding standards. Jobs
will be lost (Syndex at al. 2007) in the:
electronics sector as a result of the shift from hardware to software;
telecoms sector as wireless networks replace fixed networks;
car sector as the electrical engine replaces the internal combustion engine;
petrochemicals sector because of the phasing-out of fossil fuels;
metals sector as secondary production (based on recycled materials) replaces primary production (based on ores).

There is also green potential in every economic sector that needs to be
developed (Green European Foundation 2009). The supply chains of
new industries, such as wind and solar power, largely consist of very
traditional sectors, creating new opportunities for these sectors. Energy
efficiency provides plenty of new ways of creating value in the sector of
electrical installations and maintenance. Also the steel sector is permanently re-inventing itself. Thirty per cent of steel products offered today did not exist 10 years ago: surface treatment alloys, lightweight steel
solutions, special steels (for example, for windmills), sustainable steel
construction (longer life-time of buildings and better energy performance while using less steel). The shift from primary to secondary production in the non-ferrous industry is impressive: recycled scrap already
represents 40 to 60 per cent of the European production of non-ferrous
metals. The French consultant Syndex sees 670,000 new jobs emerging
in the European machinery sector by 2020 thanks to the deployment of
environmental technologies (Syndex 2009).
–

Developing a strategy for the development and market uptake of
key enabling technologies such as nanotechnology, micro- and naGreening industries and creating jobs
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noelectronics, advanced and renewable materials and biotechnology. These technologies are at the forefront of managing the shift to
a low-carbon, knowledge-based economy. The contribution of ICTs
to the objectives of sustainable development can hardly be underestimated. ICT’s already represent 25 per cent of all private R&D.
ICTs are key in energy management, eco-monitoring, the dematerialisation of products, developing soft infrastructure/social capital
(eHealth, eGovernment, eEducation), solid state lighting and intelligent transport systems/logistics.

7. Concluding remarks
The transition to a sustainable economy is a serious challenge for trade
unions. As the transformation to green jobs happens on the shop floor, it
should be a trade union concern at all levels. Green jobs, whether in traditional or new production, should also be decent jobs with good health
and safety and good working conditions. Moreover, many other jobs will
be transformed or replaced. Therefore, the transition to sustainable production must happen in a real social dialogue with trade unions.
Human resource policies, company finances and health and safety all
belong to the longstanding core competencies of trade union representatives. However, other dimensions of sustainable development (energy
and resource efficiency, corporate social responsibility, the ecological
footprint of products and production processes, the cradle-to-cradle
principle) are all new areas which require trade unions to build up new
competencies and to extend the scope of their actions. Otherwise, they
will not be able to rise to the challenge of sustainable development.
Greening social relations will require capacity-building, designation and
training of ‘green reps’, the extension of the scope of health and safety
policies to sustainability issues, human-centred sustainable work organisation and the integration of innovation and sustainability-strategies
into the information and consultation-rights/procedures. As there are
‘shades of green’ in every economic activity this concerns almost all trade
union representatives in industry.
Banking on a low-carbon and sustainable economy has enormous potential to create new green jobs (in almost all sectors of the economy).
Indeed, green investments tend to be more employment-intensive so the
net direct employment impact of the green transition will be positive.
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The new jobs will largely offset the job losses in the ‘brown economy’.
According to the European Commission, the objectives of the European
climate plan – 20 per cent renewables and an increase in energy efficiency of 20 per cent in Europe by 2020 – have the potential to create
four million new jobs, most of them local in nature (European Commission 2006).
The EU has established itself as a leader in the mitigation of climate
change as well as in managing other global environmental issues (Europe currently accounts for about one-third of the world market in environmental goods). The EU should be eager to retain this role. Europe has
the technological basis, the human capital, the political and institutional
environment and the societal values to actively shape the transition to a
sustainable economy. There is no doubt that an active industrial policy,
able to tackle the radical transformation industry and society are undergoing, will contribute to maintaining and developing world class industrial activities within Europe and will at the same time deliver on its
social and environmental objectives. It should provide industry with the
capacity to improve and innovate continually, based on foresight concerning environmental challenges and future changes in attitudes and
consumption patterns. There is now substantial evidence that the global
economy still has untapped opportunities to produce wealth using less
material and energy resources. Many of the tools needed to seize these
opportunities are already available, but they need to be fine-tuned and
applied on a larger scale, in a more dynamic and better integrated way,
not to mention with greater urgency. Europe is on track towards an ecoefficient economy, but the journey has barely begun and the continued
pursuit is likely to give rise to many more challenges and the need for
active public intervention.
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