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Introduction
Energy transformation under pressure
Béla Galgóczi

Our planetary limits demand a radical transition from the resourceextraction-based energy-intensive economic model – dominant since the
first industrial revolution – to a model that is sustainable. The world
economy, according to Jeremy Rifkin (2011), is entering a new phase
which he refers to as the ‘third industrial revolution’ and in which he
claims that a fundamental reordering of human relationships – from
hierarchical power to lateral power – will take place. Rifkin’s central
thesis is that fundamental economic change occurs when new
communication technologies converge with new energy regimes; in his
new book Zero marginal cost society’ (Rifkin 2014) this author tells us
that ‘using less of the earth’s resources more efficiently and productively
and making the transition from carbon-based fuels to renewable energies,
is a defining feature of the Collaborative Age’.

If we look back to the first industrial revolution in England, it becomes
apparent that the switch in energy generation was of key importance. As
Tony Wrigley (2011) has pointed out, societies limited at the level of their
energy use by the annual production of photosynthesis operated within
severe and seemingly immovable constraints, whereas those that
switched to depending on the stored products of photosynthesis in the
form of fossil fuels were released from these constraints. This particular
production and growth model is the one that has now reached its limits
and, in the transition to a new model, energy again plays the central role.

As current models of growth continue, worldwide, to erode the stocks of
natural assets and to undermine services provided by ecosystems, the
risks to development are rising. Lack of action to preserve natural capital
will lead to increasing expenditure on the production of substitutes. New
forms of production and consumption, as well as new approaches to
defining growth and measuring human progress, are required if a
deterioration of current living standards is to be prevented.

Europe’s energy transformation in the austerity trap
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Here and now in Europe, however, we have a slightly different context.
In the seventh year of the current crisis one of the greatest challenges
facing Europe is how to achieve green transformation targets without
abandoning urgent priorities of growth and employment. As a de-growth
scenario seems out of the question given the current political agenda, the
chosen way ahead is through a decoupling of employment and economic
growth from the use of resources, energy and materials.

An imperative if the planet is to remain habitable for coming generations
is to limit global warming to a 2°C increase of the average temperature
by the end of the 21st century. For this to be achieved, greenhouse-gas
(ghg) emissions in advanced economies need to be cut by 85% by 2050
(based on the emission levels of 1990). Since the energy sector accounts
for 30% of global ghg emissions, its transformation is key to the
successful achievement of this target.

Europe is today locked in a state of ‘secular stagnation’, with chronically
high unemployment, increasing divergence between its regions, and a
simultaneous lack of progress with regard to environmental
sustainability. Rather than the frequently alleged conflict between
‘economic’ versus ‘social and environmental’ sustainability objectives,
what we see is under-performance in all three of these dimensions, in
other words, the worst possible of all combinations. The current
stalemate in this respect demonstrates the failure of European economic
policies marked by austerity and cost-based competitiveness adjustment.
In several respects the deadlock in European crisis management is
attributable to the conflict between long-term benefits and short-term
costs and the case of energy transformation offers a clear and exemplary
demonstration of such a conflict: while the long-term benefits of ‘zero
marginal cost’ energy generation are not questionable, the road leading
to this destination entails costs that appear and have to be met in the
short and medium term.

This publication aims to take stock of the major challenges facing energy
transformation in a crisis-ridden Europe. As we cannot address here all
the dimensions of this under-performance, we will focus our attention on
one key area of the transition towards a green low-carbon economy,
namely that of energy transformation by which we mean not only a
fundamental shift in energy generation from fossil fuels toward
renewables but also a significant improvement in energy efficiency.
Energy transformation has a central role to play in achieving progress
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towards a new low-carbon production and growth model; it also has
highly relevant employment and distributional effects. The investments
it requires are tremendous; they offer a double dividend, albeit with a
significant time lag.
In this publication we will consider what is working satisfactorily and
what has gone wrong in the energy transformation practices of major
European countries. An attempt will be made to locate and describe the
main conflicts. The various chapters will also examine to what extent such
conflicts are inherent components of the transition and to what extent
they can be attributed to mistakes in the design of the policy framework
and in the incentive systems applied?

This introductory chapter sets the scene and provides a conceptual
framework for the main conflicts faced by energy transformation in
Europe today. The collapse of clean energy investment in the last couple
of years, in spite of the huge need for investment as defined by Europe’s
own mid-term climate policy targets, is a very clear sign that something
has gone wrong. A conceptual framework represents an attempt to map
the major conflicts, while a single salient example focussing on clean
energy subsidies points to the key role of a coherent incentive system.

1.

The erosion of Europe’s leading role in the green
transformation

1.1 A collapse of clean energy investment in Europe
Europe is losing momentum in greening its economy; its former
leadership in this area is eroding rapidly.

Between 2004 and 2011 clean energy investment in Europe rose six-fold
in relation to its base value in 2004. During this period the EU was
outperforming China and the US combined. From 2012, however, there
followed a spectacular collapse, the end of which is not yet in sight.

As can be seen in Figure 1, clean energy investment in Europe had already
by 2013 fallen 53% from its peak level in 2011. Data for the first three
quarters of 2014 (not shown here) reveal that the falling trend for Europe
continued unabated: in the third quarter of 2014 clean energy investment
in Europe tumbled to USD 9.2 billion – the lowest level in more than
eight years – as spending under this heading fell in all of the UK, Italy
Europe’s energy transformation in the austerity trap
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and Germany (BNEF 2014). It was only the 2014 fourth quarter
investment value of USD 17.8 billion that saved Europe from yet another
year of diminishing clean energy investment. Although the total value of
investment in 2014 thus represented, at USD 54bn, a slight improvement
on the 2013 level of 53.3 billion, this level falls very far short of the
Chinese investment effort (USD 82.2 bn). We are speaking of a year in
which 310 billion USD was spent globally on renewable energy projects
(a 16% increase over 2013) and when China’s solar investment hit a
historic record. In 2014 Europe provided 17% of the global investment,
its share back in 2010 having been still as high as 37%. It took, in other
words, a mere three years for Europe to fall back from global forerunner
to global laggard in terms of clean energy investment.
Figure 1 Europe is losing ground: New investment into renewable energy, bn USD
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Alongside this collapse in clean energy investment, due mostly to
austerity and policy uncertainty, it is equally disappointing to see that
progress in energy efficiency – a key element on the path to
decarbonisation – has been, to say the least, extremely modest. According
to Eurostat, between 1990 and 2010 EU27 final energy consumption grew
by 7%; for the household sector the increase was 12%. The effects of
energy-saving investment, a priority of the EU2020 Strategy which
placed the main emphasis on insulation and the retrofitting of buildings,
are barely visible and achievement of the 2020 energy efficiency targets
is seriously in question. In fact, much of the reduction in greenhouse-gas
emissions recorded in Europe was attributable to slow growth and
recession. Figure 2 provides an overview of major sustainable develop10
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ment indicators as they developed in the period 2000-2013 in the EU28
(this is the period for which all these data are available, encompassing
times of both boom and crisis). GDP over this period as a whole showed
a 16.1% increase (with a peak of 17.7% in 2008), signifying a meagre
yearly average of 1.23%. Employment performance was even weaker – a
mere 4.6% increase over 13 years (with a peak of 7.5% in 2008), corresponding to a yearly increase of 0.35%.
Figure 2 Development of GDP, employment, energy intensity, ghg emissions
and domestic material consumption for the EU28 (index, 2000=100)
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Greenhouse-gas emission reductions showed a very mixed performance
over the period. While there is an 11.3% drop taken over the twelve years
as a whole (the latest data available are for 2012), the two sides of the
economic cycle show entirely different results. During the period of
economic boom ghg emissions were not decreasing (the decrease in 2007
compared to 2000 was 0.01%). The difficulty of decoupling economic
growth (while it existed) from pollution, resource and energy use is
apparent from the performance in domestic material consumption and
primary energy consumption. Between 2000 and 2007 domestic material
consumption grew by 9.4% (more than employment), while primary
energy consumption grew by 4.4%. It is thus primarily the economic
recession that brought a reduction in both domestic material
consumption and final energy use.

Europe’s energy transformation in the austerity trap
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Although we see some degree of decoupling for the period taken as a
whole, as with the 16.1% overall GDP increase we have an 11.7% decrease
in domestic material consumption and a 12.1% decrease in final energy
consumption (based, in the latter case, on data from 2000 to 2012). These
developments fail to provide convincing evidence that a policy-driven
transformation process towards a more sustainable economy is
underway, while they offer even less indication that the more ambitious
2050 targets are likely to be reached. Moreover, the objective was to
decouple economic growth from resource and energy use and not from
employment. The disappointing employment performance is also
undermining any confidence that a greening of the economy will deliver
jobs – for, after all the talk of green jobs, where are they? In the absence
of massive investment, we simply will not get there.

Whether the EU is on track to meet its targets cannot be answered by a
simple ‘yes’ or ‘no’. Although improvements can be seen in resource use
and resource efficiency (see also EEA 2014b), the pace of change is slow
compared to the demanding targets and objectives set by EU policies.
Although indicators of resource efficiency showed a steady but slow
improvement during the 2000s, this is in contrast to the developments
seen in the early 1980s or the 1990s when there were structural breaks
or step-changes in the trend of efficiency improvements. Most recent
developments show a continuation of the well-established trends that
started many years ago. In some cases, the slowdown in economic activity
caused by the global crisis has had an effect on trends, bringing them
closer to old or new long-term targets than they had been before the
crisis. The trend rate of improvement for resource efficiency was 1.9% per
annum for the period 2001-11. However, during the period before the
economic crisis the trend rate had been lower at around 0.7% per annum,
as during the crisis the construction sector was hard-hit, resulting in a
significant reduction in the use of low-value non-metallic minerals.
Looking at the period before the crisis, there was a partial decoupling of
material consumption from economic growth; inclusion of the period of
the crisis, however, gives absolute decoupling over the fuller period.

In the case of energy, for example, a challenging gap has emerged
between the projected level of primary energy consumption in 2020 and
the EU target of a 20% decrease by the same year. For greenhouse-gas
emissions, the EU27 will meet the 2020 target, but the strategic targets
for 2030 and 2050 are likely to be difficult to achieve (EEA 2014a) and
will require a radical change in efficiency trends. For the totality of sectors
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considered, the indicators of resource intensity (efficiency) did not
further improve their long-term trends during the mid-crisis years, while
in some cases they slightly worsened.

Even if the EU is on track with its renewable energy target by 2020, the
composition of its energy consumption by type of fuel is overwhelmingly
based on fossil fuel, as illustrated by the figures for 2011 shown in
Figure 3. Most polluting solid fuels still made up a larger part of EU27
energy consumption than did renewables.
Figure 3 Gross energy consumption by type of fuel EU27, 2011
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Source: Eurostat 2012.

1.2 Climate policy targets 2030: lack of ambition
Does the 2030 framework for climate and energy policies adopted by the
European Council at the 2014 October Summit offer a way of turning this
situation around? Can the employment risks posed by climate change, as
documented by the IPCC Fifth Assessment Report on Climate Change
(see the AR5 Employment Summary by the ETUI and ECF, Scott 2014),
be effectively addressed and a corresponding investment offensive
launched? Can Europe credibly push large global polluters such as China
and the US to conclude an ambitious global agreement at the COP21 UN
Climate Change Conference in Paris?
The proposed aim of increasing the share of renewable energy to at least
27% of EU energy consumption by 2030 can hardly be considered
ambitious. Yet, in the absence of binding national targets, implemenEurope’s energy transformation in the austerity trap
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tation of this aim by ‘open method of co-ordination’ is set to fail unless
clear guidelines on how it is to be achieved in practice are provided by
the EU. The 30% energy savings target proposed by the European
Commission in January 2014 was already insufficient to reach the 2050
goals, providing a clear demonstration of lack of ambition. Yet the
European Council subsequently watered this target down to 27%. The
package as a whole fails to reflect the new policy direction that would have
been needed to induce investments and generate employment – two of
the priorities announced by the Juncker Commission.

Energy efficiency has always been one of the weak points of European
climate policies; the 2020 targets are not going to be reached, and now
the 2030 targets reflect a business-as-usual policy approach that also
omits to set binding targets. The 40% target for reduction of greenhousegas emissions fails to take account of the fact that, to a very considerable
extent, past ‘achievements’ on this score were merely attributable to
sluggish growth or recession. Decoupling economic growth from resource
and energy use must be the guiding principle and the proposed new
package does not provide ambitious enough support for this important
objective.

What is more, no consistent and comprehensive policy framework is
visible. The proposed 2030 targets may well fall short of the ambition
inherent in other Commission initiatives – such as the announced objectives to advance the concept of a ‘circular economy’ (European Commission
2014) and the creation of green jobs (European Commission 2014).

Given this lack of ambition inherent in the 2030 targets, the answers to
all four questions posed above must be ‘no’: no turning point compared
to a business-as-usual strategy; no trend change in either employment
creation or investment, and a less than likely breakthrough agreement at
the COP21 Summit in Paris in December 2015.

Such is the pessimistic diagnosis at a time when there would seem to be
an emerging consensus in Europe that, in the absence of a powerful kick
to revive anaemic investment – both public and private – the European
economy is not going to manage the turnaround required for sustained
growth. With 26 million currently unemployed, the EU faces the hardest
employment challenge in recent history; in several of its member states
the situation on the labour market is nothing less than catastrophic.
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2.

Climate policy targets are also investment targets

It does not require a lengthy search to identify reasonable investment
projects on which a sensible EU investment plan could rely. We need look
no further than the mid-term EU climate policy objectives, the EU2020
Strategy, and Commission documents like the Energy Roadmap 2050, to
see that the need for green investment had already been clearly
established. The lack of ambition reflected by the 2030 climate policy
targets can be also seen as a loss of opportunity to boost green investments. Energy security – which is again high on the agenda with the newly
emerging geopolitical tensions – supplies pointers in the same direction.
There can be no doubt whatsoever that large-scale investment in the
European energy production and distribution infrastructure is necessary.
Calculations by the EIB (EIB and Bruegel 2012) illustrate that Europe’s
own long-term climate policy objectives already determine the need for
additional annual investment of between 1.2 and 2.1 per cent of EU27
GDP (or between EUR 220 and EUR 380 billion) compared to the 2011
investment level. A major part of this investment should be devoted to
energy-saving measures. In a recent publication the European
Commission also estimates that the transition towards a more secure and
sustainable energy system will require major investments in generation,
networks and energy efficiency, estimated at some €200 billion annually
in the next decade (European Commission 2015a).

Climate targets in this regard are also investment targets, as an ambitious
climate policy can be translated into investment need. There is nothing
really new in all this: the current need for investment is a clear
consequence of policy targets that were identified and defined several
years ago. The only question is why this is not happening; why such vitally
necessary policies are not being wholeheartedly pursued. The 2030
climate and energy policy framework seems to fall short, both quantitatively and qualitatively, of these objectives. Through these omissions
Europe once again makes it apparent that its direction lies along the ‘low
road’ to competitiveness, where competitiveness is regarded in terms of
low wages and cheap energy. Setting climate policy targets that betray a
compromised ambition, and failing to implement already defined policy
objectives, signify accumulation of an investment gap which means that
the once clearly leading role of Europe in low-carbon industries is being
swiftly eroded. In the following paragraphs we indicate some of the major
developments in key low-carbon technology fields.
Europe’s energy transformation in the austerity trap
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2.1 Energy grid
In context of the energy grid the European Commission has been
identifying a number of projects grouped under the TEN-E (TransEuropean Networks – Energy) umbrella. These projects entail extending
the European gas pipeline network as well as interconnecting member
states’ electric grids, which will improve the effectiveness of the internal
energy market and allow long-distance transportation of electricity, in
particular when produced from renewable energy sources. Developing
‘smart grids’ is particularly important to facilitate the integration of
renewable electricity supply and improve load balancing. The European
Commission has estimated that over the decade leading to 2020, EUR 70
billion will be needed for gas pipelines, storage, liquefied natural gas
(LNG) and reverse flow infrastructure, and EUR 140 billion for highvoltage electricity transmission systems. Compared with the investments
delivered during the past decade, the current decade needs a rise in
investment of respectively 30% and 100% in gas and electricity networks.
In addition, more than EUR 120 billion have to be invested in additional
renewable energy supply capacity if Europe is to achieve its 2020 target
(European Commission 2011).

Investments in new renewable energy production capacity, after
weathering the beginning of the economic crisis fairly well, from 2011
collapsed, as was shown in Figure 2. There is ample room for a quick
rebound in the deployment of new renewable energy production capacity
in Europe – but this would require that the investment blockade caused
by one-sided austerity policies and uncertainties within the climate and
energy policy framework be eliminated. The dividends, were such policies
to be seriously implemented, would be higher growth and employment
creation, a greater probability of fulfilling long-term climate policy
commitments, and a greater degree of social justice.

Fulfilling the TEN-E and renewable agenda entails the completion of
large-scale infrastructure projects that would provide a boost to the
European economy in the short term. Indeed, such investments would
trigger activity in the civil engineering sector, a sector that experienced
steep decline after 2008 and has not yet recovered. This sector also has
a relatively high labour intensity of 7.7 jobs per million euros of activity
when compared to 4 jobs per million euros for the manufacturing sector
(Timbeau et al. 2014).
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2.2 Wind energy
If the EU fails to mobilise the necessary investments for developing its
low-carbon industries while its main competitors are moving dynamically
ahead, the erosion of European competitiveness in this area could end
up at a long-term disadvantage, with massive consequences for future
European jobs. Beside the general trends in green investment (as shown
above), the case of the specific individual clean energy segments clearly
demonstrates the opening of an investment gap between Europe and the
most dynamic regions of the world (EY 2014).

Onshore wind energy has become a cost-competitive source of energy in
many regions, and is set on a trend for worldwide deployment. The
industry employed 834,000 people worldwide in 2013, including about
328,000 in Europe and 356,000 in China. Europe has played a
pioneering role in terms of R&D and market development, and still today
accounts for 38% of cumulative installed capacity. It is a major player in
global manufacturing of wind turbines and components, with a trade
surplus of EUR 5.6 billion in 2010, mainly in wind turbine and
component manufacturing. However, European companies will face
increasing competition with the rise of large Chinese manufacturers.
Similarly, Europe is leading innovation and market take-off for the
offshore wind industry. This challenging industry would benefit from
cooperation on the global scale for innovation and project financing. Such
prospects could, however, be jeopardised by the recent significant fall in
renewable energy investment in the EU (affecting mainly solar PV and
wind energy generation). Europe’s policy framework may not be welladapted to further growth of the renewable energy sector, there being a
lack of certainty regarding long-term targets and support mechanisms
that could present a risk of ‘investment leakage’. China, in the meantime,
has sustained its investment efforts and is now the world’s top investor
in renewable energy.

According to the Global Wind Energy Council (GWEC), annual energy
capacity in wind energy has grown worldwide at a steady rate of around
30% per year over the last 10 years. Onshore wind energy is increasingly
competitive with newly built conventional power plants, both in Europe
and on every other continent, with prices as low as USD 50/MWh. Wind
power represents 2.9% of global electricity consumption and generates
revenue of EUR 50 billion for the sector. At the end of 2013, six countries
had over 10,000 MW of installed capacity: China (91,412 MW); the US
Europe’s energy transformation in the austerity trap
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(61,091 MW); Germany (34,250 MW); Spain (22,959 MW); India (20,150
MW); and the UK (10,531 MW). The EU accounted for 38% of global
cumulative capacity in 2013, but its share was eroding.
Regarding its job potential, the International Renewable Energy Agency
(IRENA) estimates that the global wind industry employed 834,000
people in 2013 with China having taken the lead:
— 356,000 jobs in China
— 328,000 in the EU (42% of which in Germany)
— 51,000 in the US
— 48,000 in India
— 32,000 in Brazil

Wind turbine and component manufacturing is the most intensely traded
segment of the wind energy value chain. It represents 36.7% of added
value in the EU, compared to 20.5% for service providers and 42.8% for
developers. Yet turbine and component manufacturing represent 85% of
the wind sector’s exports.

Driven by strong manufacturers in Denmark, Germany and Spain, the
EU’s wind energy sector exports were EUR 8.8 billion in 2010, for a trade
surplus of EUR 5.6 billion, mainly driven by turbine and component
manufacturing. Given the sluggish investment activity, Europe’s continuing leading role in wind energy is increasingly coming under pressure.

2.3 Solar energy
Solar energy still has a long way to go before becoming a significant
component of the energy mix. In the EU, where the share of solar PV in
the mix is by far the largest, solar energy represents 3% of overall
electricity demand and 6% of peak demand. Markets worldwide have so
far tapped into only a small part of their potential. Although the European
Union is still the world’s leading region in terms of cumulated installed
capacity, with 57% of global cumulative capacity, since 2010 the market
has taken off in Asia and the US, while in Europe it came under pressure.

The global PV market has shown continuing dynamism and by 2013 had
achieved a record of almost 40 GW installed capacity. The most striking
evolution over the past two years took place in Asia. China was the leading
market in 2013, with 11.8 GW of additional installed capacity. Japan has
18
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also entered the field with 6.9 GW connected to the grid, followed by the
US with 4.8 GW additional capacity. At the same time the European
market has faced a drop in installations and the EU’s share fell from 75%
of the world’s installed capacity in 2011 to 59% in 2013. Europe installed
11 GW during 2013, less than half of its record performance reached in
2011 (22.3 GW installed), driven mainly by Italy and Germany.
According to IRENA (2014), the global solar PV industry employed a
workforce of 1.4 million in 2012, which increased to 2.3 million during
the following year. The distribution by region of this 2.3-million global
workforce in 2013 shows the massive dominance of China and underlines
Europe’s subordinate role:
— 1.6 million jobs in China (up from 0.3-0.5 million in 2011);
— 220,000 in the EU (including 56,000 in Germany, down from
110,000 in 2011);
— 143,000 in the US (up from 119,000 in 2012).
While China created over a million jobs in the solar energy sector in two
years, Europe was losing employment.

These trends show that investment – or its lack – also strongly affects the
competitive position of European low-carbon industries. Europe’s lowcarbon industry – from renewable energy to smart energy solutions and
electro-mobility – is losing ground to Japan and the US, while China is
catching up. European leaders seem to worry about carbon leakage for
‘old’ industry, missing the point that in so doing they open the doors to
‘low-carbon leakage’, as pointed out by former German Environment
Minister Jürgen Trittin (Euractiv 2014). Indeed, business-as-usual
climate and energy policy targets do not provide proper incentives for
innovation and investment and this has its opportunity costs
(Summerton et al. 2014). Europe’s leading market position is, however,
being gradually challenged by Asia and the Americas.

3.

Renewables support in practice: the key role of a
functioning incentive system

In terms of the regulatory framework, support policies for renewable
energy generation also play an important role. There exist three possible
strategies for replacing fossil sources by renewable energy technologies
that are currently not competitive. One is to subsidise the current
Europe’s energy transformation in the austerity trap
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renewables until they become competitive; the second is to make
undesired technologies (fossil or nuclear fuel) uncompetitive either by
taxation or regulation; the third is to grant public support to innovation
in renewable energy technologies.

In pursuit of the main objectives of decarbonisation and import
substitution, a number of different support policies have been
implemented across member states with considerable changes over time.
Differences are often due to different priorities. For example, if the goal
is decarbonisation, then emission pricing might play a more prominent
role; if the concern relates rather to industrial policy, then R&D subsidies
might be preferred; if it is security of supply that is seen as most
important, then deployment may be the focus. In fact, every support
mechanism produces substantial distributional effects that are subject to
intense political debate (Figure 3 refers to these distributional conflicts).
A research paper by Bruegel reviews a broad spectrum of combinations
of support policies across countries. It is pointed out that Germany and
Italy spent on R&D less than 0.5 percent of the budget for public support
for the deployment of renewable energy technologies (Zachmann et al.
2014) and that no country applied an analytical approach for determining
the policy mix best suited to the varying rationales.

The experts at Bruegel used an alternative measure – the so-called
‘revealed comparative advantage (RCA) – to estimate the relative
progress actually achieved by individual countries in making the solar
panels and wind turbines produced in their country competitive on the
global market. Through econometric simulations the authors found that
R&D spending on wind technology seems to encourage patenting in that
area, albeit with rather long and variable time-lags for the effect of R&D
on patenting. The most important finding of the study was that the effect
of R&D spending on wind technologies is substantially augmented when
the deployment of wind turbines on the continent is high. The clearest
result for competitiveness is that deployment is indeed increasing the
competitiveness of the corresponding technology. A sustained increase
in domestic deployment of wind turbines increases the RCA ranking in
wind turbines by about one position in the case of Germany. For solar
panels too there is a clearly positive impact; countries which deploy more
solar panels will also be exporting more of them in the future.
We see, in other words, that it is necessary to move beyond an
uncoordinated support mechanism in order to identify support structures
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that are resilient and efficient. In this respect, given the magnitude of the
spending (about EUR 48 billion spent on deployment and EUR 315
million spent on R&D support in the five largest EU countries in 2012),
investing more in ex-ante and ex-post evaluation of renewable energy
technology support schemes is a necessary precondition for success.

4.

The main dimensions of the apparent conflicts in the
field of climate and energy policy

The investment malaise manifest in Europe’s green economy, as we have
described it, is only partially attributable to the paralysing effect of
austerity policies. Although the tightening of public budgets has certainly
had a direct effect on public investment in the green economy, given that
austerity defines the basic background against which policies are
implemented and their effects unfold, such public investment represents
only a part of the total and, as we have seen, green investment in the
business sector has also suffered huge setbacks due, to some extent, to
the recessionary macroeconomic environment (also a by-product of
austerity policies) but also to the general philosophy of European crisis
management that is so predominantly focussed on cost competitiveness.
Energy costs are seen, alongside labour costs, as a main pillar of
competitiveness for both enterprises and national economies and, in such
an environment, the short-term costs of energy transformation are
increasingly regarded as a factor that will adversely affect
competitiveness. Some other circumstances, meanwhile, have further
contributed to the investment blockade. Most importantly, the
inconsistency and the design failure of the regulatory framework of
climate and energy policies are factors that largely contributed to the
uncertainty that has led to a paralysis of long-term investment.

A conceptual framework indicating the main conflicts in terms of
‘economic’, ‘social’ and ‘environmental’ sustainability is proposed in
Figure 4 below. The dimensions under which we examine the effects and
interplay of these policies are ‘economic – environmental – social’. The
time horizon plays a decisive role in all elements of the framework, in
particular in assessing the cost/benefit effects of individual policies and
measures.

It became clear in 2012 that there exists, in relation to energy
transformation, a whole cluster of conflicts within which issues such as
Europe’s energy transformation in the austerity trap
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sustainability

Figure 4 The main conflicts and the interplay of policy fields in climate and
energy policy
p o l i c y a re a s

i m p l e m e n t at i o n

climate

regulatory framework

industrial policy
competitiveness

employment
social welfare

economic – social
environmental

investments

st
u
a

subsidies

taxes

y
t
i
er

ETS
standards

c o n fli c t s

redistribution

short term

burden
sharing

long term

Source: author's illustration.

austerity policy, public and private investment, energy transformation
(climate) targets, and employment and social issues (e.g. fuel poverty)
have become intertwined in a potentially explosive mix. Current practices
in Italy and Spain (see Chapters 3 and 4 of this publication) – displaying
a sudden reversal of earlier progress towards renewable energy
generation – tend to illustrate ways of reaching the worst outcome in all
three dimensions; yet even the recent experiences of Germany (see
Chapter 2 in this publication) with its ‘Energiewende’ offer a rich
catalogue of possible conflicts that need to be addressed – and not by
Germany alone! Figure 4 thus represents an attempt to illustrate the
complexity of these relationships, the interplay of which leads to a state
of regulatory uncertainty that is reflected by large-scale investment
aversion in the business sector.
The relevant policy areas are climate policy, industrial policy,
employment policy and investment policy. Climate policy targets have a
direct effect on investment (as most climate policy targets also entail
definition of investment targets); yet their effect on national or European
industry will depend on whether or not they are underpinned by relevant
industrial policy initiatives. In cases where climate policy is not
accompanied by an appropriate industrial policy, it may well be the case
that progress in PV installation will not have a positive effect on the
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domestic PV industry insofar as the capacity increase is covered by
imports, as the example of Italy (Chapter 3 of this publication) shows.
How competitiveness relates to other policy areas depends to a major
extent on the time horizon and the way we interpret competitiveness.
Most of the current conflicts between European policymakers and
industrial lobby groups (Voest Alpine 2014) in the energy policy field
reflect these interpretations. For short-term competitiveness, especially
if it is defined as cost competitiveness, a higher energy and carbon price
is seen as detrimental. However, a higher carbon price that would be
essential to provide incentives for a green transformation and clean
energy investment contributes to innovation and would thus make
industry more competitive in the longer run.

Regulatory inconsistencies and design failures in the implementation of
climate and energy policies can be well illustrated by the way the EU
Emission Trading System (EU ETS) affects national energy transformation policies. The German energy transformation has been one of the
most ambitious European efforts to replace fossil- and nuclear-energybased power generation by renewables and to achieve ambitious targets
in reducing ghg emissions. If the results are ambiguous, this is to a large
extent due to the malfunctioning of the EU ETS. Between 2000 and 2013
annual electricity generation by renewable energy had grown by 114
Terawatt hour (TWh) in Germany, while electricity produced by nuclear
power had sunk by 72 TWh, with fossil fuel generation for the domestic
market also reduced (Baake 2014). Yet electricity generation from fossil
fuel remained at the same level and ghg emissions from electricity
generation did not improve (319 million tonnes in 2000 and 317 million
tonnes in 2013).

One essential factor behind this was that Germany became an exporter
of electricity with an export surplus of 34 TWh in 2013 mostly through
the export of fossil-fuel-generated electricity; the malfunctioning of the
EU Emission Trading System was the main reason behind this
unwelcome development. The price of a tonne of CO2 emission allowance
in 2008 was EUR 22 which meant that modern gas-powered electricity
generation was cheaper than coal-fuelled. Due to the crisis and the
abundance of CO2 allowances, the price of a tonne of CO2 emissions had
collapsed to EUR 6 to 7 by the end of 2014. With this low carbon price,
polluting lignite-powered electricity generation outprices less polluting
hard coal and both push the relatively clean gas-powered electricity out
of the market. To counteract these negative effects CO2 allowances need
Europe’s energy transformation in the austerity trap
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to be withdrawn from the market; and yet a Commission initiative to this
end backed by the European Parliament was blocked by a coalition of
member states in the European Council and a reform of the ETS along
the suggested lines is not now to be expected until the next decade.

Since 2009, the EU ETS has experienced a growing surplus of allowances
and international credits compared to emissions, a development that has
significantly weakened the carbon price signal. In January 2013, at the
start of phase 3, the surplus stood at almost two billion allowances,
double its level in early 2012, and by the end of 2013 it had grown further
to over 2.1 billion. The surplus has been caused by several factors,
principally the economic crisis and high imports of international credits.
While the rapid build-up is expected to end as from 2014, it is not
anticipated that the overall surplus will decline significantly before the
end of phase 3 in 2020. It is expected that there will be a structural
surplus of around 2 billion allowances during most of phase 3, a fact
which threatens to undermine the functioning of the carbon market.
If these imbalances are not addressed, they will profoundly affect the
ability of the EU ETS to meet more demanding emission reduction targets
in the future. As a short-term measure, the Commission is postponing
the auctioning of 900 million allowances until 2019-2020 in order to
allow demand to pick up. This ‘back-loading’ of auctions is being
implemented through an amendment to the EU ETS Auctioning
Regulation (European Commission 2015b). Back-loading does not reduce
the overall number of allowances to be auctioned during phase 3,
affecting only the distribution of auctions over the period. In 2014, the
auction volume will be reduced by 400 million allowances, in 2015 by
300 million, and in 2016 by 200 million. At the same time, the
Commission released the list of industries that are granted free emissions
allowances up to 2019 in order to prevent ‘carbon leakage’. These
industries would receive nearly four billion free allowances up to 2019 at
an estimated value of EUR 39 billion (Greenpeace 2014). Greenpeace
claims that the allocation of free emission allowances was calculated at a
carbon price of EUR 30, whereas the Commission’s impact assessment
forecasts an average carbon price of EUR 16.5 for the 2015-2019 period.
The case of the EU ETS thus illustrates that a narrow interpretation of
short-term economic interests prevents the overhaul of the emissions
trading system that would be necessary for its proper functioning.
We have argued here that managing the transformation process towards
a low-carbon economy, and in particular the transformation of energy
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consumption and production away from fossil fuels toward renewable
forms, requires a comprehensive policy framework and a determined but
balanced implementation practice. The past six years of economic crisis
have demonstrated clearly that, in the absence of such a framework and
without a clear long-term commitment, short-term economic interests
will prevail. The combination of austerity policies, adjustment policies
that regard competitiveness in terms of price and cost competitiveness
(to be achieved by low wages and cheap energy) and the lack of a
consistent regulatory framework lead to the situation in which Europe
finds itself today, namely, a lack of progress in all three – ostensibly
conflicting – policy fields: economic, climate (energy) and social. We have
shown that Europe is losing ground in its once highly valued climate
policy leadership, that investment into clean energy, both public and
private, is collapsing; and that other regions of the world are taking over
the leadership in developing low-carbon technologies and benefitting
from the job creation to which this leads. We have referred also to the
potential conflict field in terms of climate, energy, industrial and
employment policies, and have seen that a malfunctioning European
Emissions Trading System and an inappropriately designed public
support scheme also contribute to the investment aversion displayed by
the business sector. A fair and transparent burden-sharing among the
main economic actors, such as state, business sector (employers and
employees) and households is missing in financing the green
transformation; instead this field becomes a playground for short-term
lobby interests.

In the following chapters of this publication further insight will be
provided into the difficulties faced by energy transformation in Europe
during the period of the crisis. Three country studies address the main
conflicts, each of them approaching an exemplary case from a different
angle. Chapter two highlights the ‘model case’ represented by the German
‘Energiewende’ by means of which Europe’s economic powerhouse
struggles to find its way to reach its own ambitious targets while
handicapped by serious setbacks due above all to conflicts over burdensharing. Chapters three and four describe the experiences of two
countries that were early forerunners in renewable energy deployment
but, after being severely hit by the crisis, are today having to cope with
major setbacks. The example of Italy (chapter 3) points to the lack of
policy coherence and, in particular, to the absence of industrial policy
that played a key role in derailing a promising experiment in energy
transformation. The Italian case shows also how several years of recession
Europe’s energy transformation in the austerity trap
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can undermine a formerly existing consensus over burden-sharing. Spain
(chapter 4) provides an explicit case of how austerity and political
lobbying power on the part of major energy companies can undermine
the whole regulatory system for promoting renewable energy generation,
thereby jeopardising years of progress and hundreds of thousands of jobs,
as well as energy security. Chapter five examines the case of energy
efficiency and, in particular, the retrofitting of buildings, pointing to the
lack of progress and describing some of the factors that are preventing it.
Chapter six takes a conceptual look at the employment effects of the green
transformation, while chapter seven draws some conclusions.
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1.

Background and purpose of the study

The European Union has initiated a process aimed at a complete
restructuring of the energy system. In Germany, meanwhile, the intention
is gradually to replace both CO₂-emitting coal-fired power plants and
nuclear power plants with low-carbon and renewable energy sources. The
resulting greener power mix is to be complemented by enhanced energy
efficiency in the building and transport sectors. This fundamental
restructuring of the German energy system – commonly referred to as
the Energiewende – has become a societal consensus. Germany has thus
embarked on what will inevitably be a lengthy process, and yet it is a
process that already appears to be in jeopardy. Debates about the right
way of implementing the Energiewende, as well as possible course
corrections, have only just begun.

In the aftermath of the Fukushima disaster an upbeat tone prevailed
between roughly spring 2011 and spring 2012. Since then, this optimism
has been extinguished by the pessimism of the naysayers. Insofar as
politicians have allowed themselves to be forced into backward steps and
political U-turns, the national Energiewende has become subject to
perverse policy shifts and uncertainty. A forward-looking energy policy
has – according to Kemfert (2013: 8) – turned into a battlefield on which
opposing forces argue vociferously and block further action, while
Rosenkranz (2012: 101) describes the German Energiewende as ‘the
obstructed project of a century’. Politicians, lobbyists and environmentalists wage war, a war that is about power and influence, cash and profits;
stakeholders defend their vested rights and interests. At the centre of the
media debate is the cost of the German Energiewende, specifically the
cost of rolling out renewable energy technologies in the power generation
sector. But in the view of Lovins (2013:1), many of the media
contributions concerning the Energiewende amount to a ‘disinformation
campaign’.
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The aim of this study is to separate facts from fiction in the cost debate
and to figure out whether we really are at a ‘turning point’ in German
energy policy. Are backward steps now being taken in terms of
implementation of the German Energiewende? Are there signs that green
objectives and social concerns are being played off against each other?
Who are the boosters and who are the blockers and what are their
respective arguments?

Development of the chapter will be as follows: first, the author describes
the policy framework of the German Energiewende and explains which
controversial topics arise when energy policy is translated into practice;
the second section deals with the difficulties entailed in any attempt to
assess the costs of the German Energiewende; in the third section the
focus is on the benefits of the German Energiewende: fourthly, the power
price debate is examined in terms of the validity of the arguments often
put forward in politics and the media; fifthly, the citizen- and communitydriven Energiewende is shown to be a democratic and decentralized
complement to the policy goals which entails changing actors and
diverging interests and stakes; the study ends with a summary of the
main points and conclusions.

2.

The German Energiewende – what exactly are we
talking about?

What exactly are we talking about when we use the term Energiewende
in relation to Germany? In 1985, Hennicke, Kohler and Seifried (1985)
wrote a book entitled The German Energiewende is possible. The year of
publication indicates that making the Energiewende happen has been a
long-haul project. Others prefer to say that the Energiewende started in
the years 1999/2000 with the 100,000 solar rooftops power programme,
the Renewable Energy Sources Act (Erneuerbare-Energien-Gesetz, EEG),
and the nuclear consensus on limiting the average service life of the
German nuclear power plants (Ruchser 2012). Basically, the ‘German
can-do attitude’ (Morris and Pehnt 2012: 7) is based on the experience
of the last two decades in which renewables matured more quickly than
expected.

In 2007, the European Union initiated a process aimed at a complete
restructuring of the energy system. The ‘20-20-20 targets’ require the EU
member states as a whole, by 2020, to:
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1.

2.
3.

Reduce greenhouse gas emissions by at least 20% compared to
1990,
Reduce energy demand by around 20% compared to a ‘business-asusual’ development, and
Increase the share of renewable energy in overall energy consumption to 20% (European Commission 2007).

With the introduction of the ‘Energy Concept’ in September 2010, the
German Federal Government set itself ambitious targets for energy and
climate policy (Bundesregierung 2010). The Energy Concept entails plans
to cut greenhouse gas emissions by 40% by 2020, and by at least 80% by
2050. Renewables are to be expanded to form the mainstay of energy
supply, the aim being to increase their share in gross final energy
consumption from roughly 10% in 2010 to 60% in 2050. In electricity
supply, the share of renewables is to grow to as much as 80% by 2050.
At the same time, the government seeks to reduce energy consumption
over the long term. Compared to 2008 levels, the aim is to achieve a 50%
reduction in primary energy consumption by 2050. On average, this is
expected to require a 2.1% annual increase in energy productivity relative
to final energy consumption. Furthermore, the annual rate of energy
retrofits for buildings is to be doubled from current levels, from one to
two percent of existing buildings per year.

Table 1 presents the goals of the Federal Government’s Energy Concept
(2010) as cornerstones of the Energiewende.

Following the Fukushima nuclear power plant disaster, the German
Government decided to speed up the phase-out of nuclear energy.
Accordingly, the last nuclear power plant will be shut down by the end of
2022. The Federal Government laid the foundations for the energy
system to undergo a fundamental transition in 2011 by adopting a
comprehensive legislative package known as the ‘Energy Package’
(Bundesregierung 2011). The following box (Box 1) summarizes the main
targets and regulations of the policy framework.

The German energy transition after Fukushima represents a policydriven, sustainability-oriented restructuring of both the supply and
demand-side components of the entire energy system by 2050. In this
study, we focus on the period since the Fukushima catastrophe. Basically,
the German energy transition, post-Fukushima, has two pillars: the
Energy Concept of the German Federal Government (2010), which sets
Europe’s energy transformation in the austerity trap
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Table 1 Targets of the Energiewende
2011
Greenhouse gas emissions
(compared with 1990)

2050

2020

Greenhouse gas emissions
-26.4%

-40%

-6.0%

-20%

2030

2040

2050

-55%

-70%

-80% to 95%

Eﬃciency
Primary energy consumption
(compared with 2008)
Energy productivity (ﬁnal
energy consumption)
Gross electricity consumption
(compared with 2008)

-50%
2.1% (2008-2050)

2.0% per annum
(2008-2011)
-2.1%

-10%

-25%

15.4% (2010)

25%

—

Heat requirement

No data

-20%

—

Primary energy requirement

No data

—

Around -80%

Share of electricity generation
from combined heat and power
Buildings

Rate of modernisation

Doubling levels to 2% per annum

Approx. 1% per
annum

Transport
Final energy consumption
(compared with 2005)

Approx. -0.5%

-10%

Number of electric vehicles

Approx. 6.600

1 million

6 million

Share in gross electricity
consumption

20.3%

at least
35%

at least
50%

at least
65%

at least
80%

Share in gross ﬁnal energy
consumption

12.1%

18%

30%

45%

60%

-40%
—

Renewable energies

Source: BMWI and BMU 2012: 3.

ambitious targets for energy and climate policy, and the Energy Package,
a comprehensive legislative framework for its implementation including
a timetable for nuclear phase-out (2011).

This new direction in energy policy implies numerous controversial
topics. The following questions encompass the most significant aspects
and challenges of the short- and medium-term energy policy:
—
—
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—

—

—

—

—
—

How to secure power supply while integrating intermittent power
into the power system?
Power is not the only focus of the Energiewende: how are system
transformations of heat and transport sector to be designed?
Redressing the supply-side bias: how to foster energy (and
resource) efficiency on the demand side?
How to find the right balance between decentralized power
generation (e.g. from photovoltaics) and centralized power
generation (e.g. from solar thermal power plants and offshore wind
power plants)?
How to guarantee citizens’ participation and democratization?
How to bring about lifestyle changes to foster sustainable
consumption and production?

Box 1 Main targets and regulations of the ‘energy package’ – six laws and
one ordinance (2011):
1.
2.
3.
4.
5.
6.
7.

Act to restructure the legal framework for the promotion of electricity generation
from renewable energy sources
Act on measures to accelerate the expansion of the electricity grid
Act to restructure provisions of the energy industry act
Act amending the Act to establish a special energy and climate fund
Fourth Ordinance amending the Ordinance on the award of public-sector contracts
13th Act to amend the atomic energy Act
Act to strengthen climate-friendly measures in towns and municipalities

Source: BMWI and BMU 2012: 5.

Generally speaking, all major political parties endorse the Energiewende.
However, aspects including the speed of the Energiewende transition are
hotly debated. In the media, a reductionist approach is often taken to the
whole subject of the Energiewende. Germany’s energy transition is not
only about switching from nuclear and coal to renewables in power
generation. Most public attention has focused on the electricity sector.
Costs and power prices are at the heart of the debate and, in both the
media and politics, social considerations and environmental needs are
played off against each other in order to thwart progress of the German
Energiewende.
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3.

The costs of the Energiewende – ambitious but
feasible

How much will the German energy transition cost? For some time now,
the costs of the German energy transition have been a subject of heated
dispute in politics and the media. At the level of public opinion it is the
short-term costs of the Energiewende that are causing particular outcry
and on which debate focuses almost exclusively. The former Federal
minister of the Environment Peter Altmeier referred to costs of the
Energiewende as amounting to 1000 billion euros, thereby triggering a
tremendous media echo (FAZ 2013).

In monetary terms there can be no precise answer to the ‘cost question’,
because any exact determination of this aspect is hampered by a range of
factors. For instance, future economic and technological developments
cannot be predicted with certainty. However, it is possible to assess the
costs of the energy transition on the basis of some plausible assumptions
about these developments. In any such effort to assess costs, their
components and the calculation methods must be set out precisely.
Figures must be transparent. To this end, it is necessary to define the
terms ‘costs’ and ‘Energiewende’.

A first distinction in speaking of ‘costs’ relates to the question of whether
it is the absolute or the differential costs of the Energiewende that are
being assessed. Differential costs would appear more appropriate in this
respect, for these are costs that are incurred additionally compared to a
business-as-usual development of the energy system. The additional costs
are the decisive aspect, since the remaining costs would be incurred in
any case in meeting the demand for energy.
In a next step, (differential) costs can be separated out into market costs
and external costs. External costs comprise costs induced by
environmental pollution and borne not by the polluter but by society as
a whole. A macroeconomic assessment requires the inclusion of such
external costs (or avoided external costs). Nor must the economic benefits
of the Energiewende be neglected.

Finally, it is important to specify both the period of time which is under
consideration – short-term or long-term – and the discounting rate that
is to be taken as a basis for the assessment.
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Different studies have assessed the differential costs of a forceful energy
transition by 2050, for example:
—

—
—
—

—

Fraunhofer Institute for Wind Energy and Energy System
Technologies (Gerhardt et al. 2014), commissioned by the German
Federal Ministry of the Environment;
German Aerospace Centre; the Fraunhofer Institute for Wind
Energy and Energy System Technologies; Engineering Consultants
for New Energies (DLR et al. 2012) commissioned by the Federal
Ministry for the Environment;
Fraunhofer Institute for Solar Energy Systems on 100% power
supply based on regenerative energy sources (Henning and Palzer
2012);
Prognos and Öko-Institut on behalf of the WWF (Öko-Institut,
Prognos AG and Ziesing 2012);
German Advisory Council on the Environment (SRU 2011).

These studies all present robust assessments of the additional costs that
would be entailed by the Energiewende or by some of its components.

According to the Federal Ministry of the Environment findings, the
additional costs that society would have to bear in the short term in order
to implement the Energiewende could reach their peak at 20 billion euros
per year by the end of this decade. Figure 1 shows, in ten-year stages, the
estimated differential costs of the Energiewende including all sectors –
power, heat and transport – according to the study’s ‘Scenario 2011 A’.
The differential costs of the expansion of renewables, compared to a
fossil-fuel path, are expected to become negative at some point between
2025 and 2035 – depending on the assumptions about future fossil-fuel
price increases. In this study, only market costs have been assessed.

By 2010, the renewables roll-out amounted to 71 billion euro with 44
billion euro accruing to the power supply. If the subsequent 10-year
blocks are added, the result is that by 2020 the cumulated differential
costs will have increased to 210 billion euro. By 2030, these costs are
shown to rise only slightly to 219 billion euros, whereafter the cumulated
differential costs will decrease. By the middle of the century, regenerative
energy supply will have saved some 570 billion euros of potential
additional expenditure that would have been incurred by continuing the
(fictive) business-as-usual fossil-fuel path.
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Figure 1 Cumulated system analytical diﬀerential cost of total regenerative
energy supply in the scenario 2011A (in ten-year blocks)*
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As for the additional yearly cost burden: 12.4 billion euros is what the
Energiewende could have cost in 2010 (DLR et al. 2012). In absolute
numbers this seems to be an enormous amount of money. In relative
terms these yearly additional costs correspond to only 0.8% of the private
consumption in Germany which amounted to 1,435.09 billion euros in
2010 (Destatis 2014). It can be assumed that this is an acceptable price.
The differential costs could reach their maximum level in 2015 with 15.5
billion euros, and in the medium-to-long term these costs are expected
to become negative, i.e. costs will be saved compared to a pathway that
continued to rely on fossil fuels.
Can Germany afford a transitional reduction of private consumption by
0.8%? Is this really a significant welfare loss? Is it really a cost explosion
that might even initiate the deindustrialization of Germany? Is Germany
even on the edge of deindustrialization?

Figure 2 shows that Germany has been realizing very considerable
balance of payment surpluses amounting to 7.1% of its GDP in 2012, and
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Figure 2 Balance of payments surplus of Germany (billion EUR, left scale;
% of GDP, right scale)
10%

138.9

160.4

7.2%

5.8%

80

6.2% 6.1%

6%
5%
4%
3%

59.1

2%
1%

20
0

8%
7%

60
40

9%

7.1%

95.5

100

129.9

132.8

120

156.1

140

155.8

8.0%

157.4

160

154.0

180

177.5

194.3

Billion €

186.7

200

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

0%

Source: Rosenkranz et al. 2013: 6.

faces growing criticism from other member states because such prolonged
trade imbalances are regarded as detrimental to economic stability.

To sum up, the costs of the Energiewende can be assessed only approximately. Even if studies state concrete amounts, it should be stressed that
these rely on a host of uncertain assumptions. The figures themselves are
therefore also uncertain. To decide what are acceptable financial burdens
in the context of transformation of the energy system is a question of
values. Ascertainment of these values within Germany society is the result
of an ongoing political and societal process. The Energiewende will not
come free of charge – not initially at least – but it is economically feasible.

4.

Investments or costs? The benefits of the German
Energiewende

The costs of the energy transition cannot be viewed in isolation from the
(significant) benefits of the Energiewende. It is important to realize that
the non-monetary costs of energy consumption do not appear on
consumers’ electricity, gas and oil bills. Yet avoidance of external costs is
Europe’s energy transformation in the austerity trap
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a central benefit of the Energiewende. In addition to this, the
Energiewende is a long-term investment programme; it contributes to
technological innovation and boosts the ‘green economy’. In this chapter
five types of benefit that result from fostering the massive roll-out of
renewable energies are highlighted: a contribution to greenhouse gas
reductions; savings in fossil fuel imports; energy technology price
decreases; job creation and investments triggered by renewable energy
sources.

The expansion of renewable energy is expected to make a major
contribution to meeting Germany’s climate target of cutting greenhouse
gas emissions by between 80 and 85 percent by 2050 relative to 1990. In
2011 the quantity of greenhouse gases avoided through the use of
renewable energy amounted to 130 million tonnes of CO₂ equivalent
(BMU 2012b: 26). Of this, 86.3 million tonnes were due to renewables in
the electricity sector, including 70 million tonnes attributable to
electricity subject to remuneration under the Renewable Energy Sources
Act (EEG). Emissions avoided due to renewables amounted to
39.1 million tonnes in the heat sector and 4.8 million tonnes CO₂
equivalent in the transport fuel sector (see Figure 3).

Transport
Heat
Electricity
4.8 mill. t 39.1 mill. t 86.3 mill. t

Figure 3 Greenhouse gas emissions avoided by the use of renewable energy
sources in Germany in 2011
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Germany is gradually reducing its above-average dependence on energy
imports. At present the country needs to import 97 percent of its oil and
89 percent of its gas (BMU 2013: 29). Renewable energy sources help
mitigate energy import risks such as quantity and price risks, thereby
contributing to improved energy supply security. Savings in fossil fuel
imports are an indicator of increasing energy security. Table 2 shows that
in 2012 renewables replaced imports to a total value of 10 billion euros.
Table 2 Savings in fossil fuel imports in Germany due to renewable energies
(bn. €)
Electricity

Heat

Transport

Total

2009

2.1

3.1

0.9

6.12

2010

2.5

3.3

0.8

6.62

2011

2.5

3.3

0.8

7.12

2012

3.9

4.9

1.2

10.02

Source: BMU 2013.
Notes: 1Excluding imported lignite for heating purposes. 2 Gross ﬁgures.

The long-term effect of different solar power subsidy schemes in
Germany decreased prices for a typical 3 to 10 kWp photovoltaic rooftopsystem from around 14,000 euros per kilowatt-peak (output power
achieved under Standard Test Conditions) in 1990 to 1,600 euros per
kilowatt-peak by the end of 2012. This is a price reduction of 89% over a
period of 22 years and is equivalent to a compound average annual price
reduction rate of 9.4% (Fraunhofer ISE 2013b: 9). The Experience Curve
– also called Learning Curve – shows that in the last 30 years module
prices decreased by about 20% with each doubling of the cumulative
module production (see Figure 4). Cost reductions result, inter alia, from
economies of scale and progress in research.
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ModulePrice
[Inﬂation adjusted €2013/Wp]

Figure 4 Price learning curve (all bulk PV technologies)
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The energy transition is Germany’s largest post-war infrastructure
project. It serves to strengthen its economy and to create new jobs. With
the energy transition, Germany aims not only to keep its industrial base
but also to make it fit for a greener future.

Figure 5 below shows that the transformation of the energy system
creates and secures jobs and drives sustainable growth. In the renewables
sector, 377,800 new jobs had been created by 2012.
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Figure 5 Development of jobs in the renewable energy sector
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Investments in renewable energy technologies dropped for the second
consecutive year in 2012 to 19.5 billion euros, see Figure 6 (BMU 2013:
30). This downward trend is due, however, to declining prices for
photovoltaic systems and is a step towards a balanced investment
structure. Investments in renewable energy technologies continue to be
an important economic factor. In particular, revenues from plant
operation showed a 9-percent rise on the previous year to 14.8 billion
euros. Revenues accrue continuously over the entire life of an installation,
which is usually around 20 years.
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Figure 6 Investments in construction of renewable energy installations in
Germany, 2012
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Source: BMU 2013: 30.
Note: 1 Large installations and heat pumps.

It is mainly a question of investment in new installations, and, to a small
extent, of an expansion of refurbishment of installations, such as the
reactivitation of old hydropower plants. The figures include not only
investments by energy supply companies, but also investments by
industry, trade, commerce and private households.

5.

The power price debate

The large-scale deployment of renewable energy technologies in the
electricity sector is at the heart of the German energy transition. The
German Renewable Energy Sources Act introduced two key policies in
the year 2000: first, a fixed 20-year power purchase contract (i.e. feedin tariff) offered to most newly built power plants using renewable energy
sources (such plants also enjoy priority grid access), and, second, a
stipulation that this support offered to electricity generation from
renewable energy sources is to be paid not by taxpayers but rather by
electricity consumers. The transmission grid operators are obliged to take
the electricity produced by the renewable energy power plants and sell it
on the electricity exchange. The differential costs are the difference
between the payments made to the operators of the plants and the
revenues received by the transmission grid operators by selling the
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electricity on the exchange. The differential costs are spread over the
(non-privileged) final consumers. Figure 7 shows the development of the
differential costs which have risen to just over 20 billion euros in 2013.
Figure 7 Development of EEG diﬀerential costs from 2001 to 2013
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While renewable power has raised the retail rate of power by 5.28 cents
per kilowatt hour in 2013 in Germany, it has lowered wholesale prices.
The so-called ‘merit-order effect’ plays an essential role when analysing
the effects of the German Renewable Energy Sources Act (EEG) on the
electricity price for final consumers. Merit-order effect means that the
electricity generated by renewable energy sources has a price-curbing
effect on power exchange prices. This is due to the fact that renewables
displace power stations with higher variable costs in line with their
merit order, which is the priority of use on the basis of the short-term
marginal costs (see Figure 8). In this way, renewables reduce electricity
wholesale prices. By way of example, solar power in particular is
generated in the early afternoon at a time of peak consumption.
Normally, even the most expensive generators such as gas-fired power
plants are switched on during such hours (merit-order effect), but less
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expensive solar power largely offsets this costly peak demand power in
Germany (Morris and Pehnt 2012).

Prices

Figure 8 Simpliﬁed description of the Merit-order eﬀect
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To assess whether the energy supply is affordable, the possible burdens
caused by energy costs on individual households and enterprises as well
as the aggregated effect of energy costs on the economy as a whole need
to be taken into account (Löschel et al. 2012). Affordability is often
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debated with regard to the burden-sharing, i.e. the prices paid by
individual end-users. However, this distracts from system cost
developments. The aggregated burden on the economy caused by energy
costs permits a statement of how far there is a high-energy cost burden
to society as a whole.

The Expert Commission for the Assessment of the first monitoring report
on the Energiewende concludes that, seen from an aggregated
perspective, the power price increase is not as dramatic as it is often
publicly depicted to be (Löschel et al. 2012: 101). Figure 9 shows the
development of the power prices as a share of gross national product. In
1991 the aggregated power bill of all private and commercial end-users
in Germany amounted to 2.6% of gross domestic product (GDP). Twenty
years later the share is almost identical at 2.5%.
Figure 9 Share of power costs as measured by gross domestic product (%)
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However, power prices for private households as well as for the
commercial sector and for a large share of medium-sized businesses have
been rising faster than power prices for large-sized and energy-intensive
businesses. The opponents of the Energiewende blame this price rise on
the energy transition and especially on the roll-out of renewable energy
technologies, thus ‘inspiring the absurd election-season fiction that
renewables have made electricity a luxury good and tipped Germany’s
poor into energy penury’ (Lovins 2013: 1). As a matter of fact, power
prices for an average German household, for commercial enterprises and
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manufacturers, as well as for a large share of medium-sized businesses,
have, since the start of the millennium, virtually doubled. It is noteworthy
though, that the rise began long before the roll-out of renewable energy
technologies gained momentum and long before the cost allocation of the
feed-in law could noticeably be reflected in end-users’ power bills (see
Figure 10).
Indicators for energy costs are drawn on especially in discussing the social
aspects of the Energiewende. Recent increases in power costs have placed
low-income households under pressure and, over the next few years,
power prices are expected to increase a little more.

TNS Infratest conducted a survey for the Renewable Energies Agency,
the results of which show that German citizens consider the
Energiewende to be worth its price (Wunderlich and Vohrer 2012).
Power prices are not the biggest issue for German households; rather,
heating costs represent the lion’s share of energy costs. The problem of
some low-income households having trouble in paying their energy bills
is much more of a general poverty problem; it is not the energy prices
that are the cause of the poverty. The German government is sponsoring
energy audits to help people to conserve power and energy for heating.
Some authors point to the fact that the Energiewende is expected to lead
to lower energy prices in the longer term, thus helping to reduce energy
poverty: ‘The energy transition itself is a way of keeping energy poverty
in check’ (Morris & Pehnt 2012: 9).
The renewable energy surcharge is just one of several cost components
that have been on the rise in the last few years. The lion’s share is still the
costs for generation, transportation and distribution of power as Figure
10 also shows. For the record, the increase in the support for renewable
energy accounts for less than half of the total increase in the average
household electricity price over the 2000-2013 period.

The power price index of the energy association of the German industry
(VIK) for medium voltage clients in industry and commerce – which is
deemed to be an important indicator of the general power price
development in the German economy – has been in steady decline since
mid-2011 (VIK 2014).

The general trend of declining industry power prices at the power
exchange can be attributed, in the main, to the following two factors:
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—
—

The low price level of the certificates of the European Union
Emissions Trading System (EU ETS)

The steady increase in electricity generation from renewable energy
sources, which has led to lower prices due to the merit-order effect.
It is estimated that this effect has led to a decline in wholesale
electricity prices of approximately 10 euro/MWh.

Figure 10 Power price development and cost components for private
households (annual consumption of 3.500 kWh)
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Depending on their respective power procurement strategy, energyintensive enterprises can currently achieve prices of 40 euros/MWh and
less at the power exchange (Matthes 2013). Compensating payments for
the CO₂ costs of the EU ETS, which are included in the wholesale power
price, reduce the actual price that energy-intensive companies need to
pay for their electricity by approximately 3 euros/MWh. Thus power
procurement costs fall significantly below 40 euros/MWh. Energyintensive industry is, to a large extent, exempted from having to pay for
its own CO₂ emissions, as emission certificates are allocated to such firms
free of charge.
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Since 2007, the average cost share of all types of energy cost in the
industry sector has remained virtually unchanged, amounting to 2% of
the gross production value. Nearly 90% of the 36,000 industrial
companies in Germany can be assigned to sectors in which the total
energy costs are on average less than 3% of gross production value (BMU
2011). In other words, for a vast majority of manufacturing companies
the power costs are not a decisive factor of economic success or failure.
Even considerable cost increases in a two-digit range are only marginally
reflected in these companies’ balance sheets.

Berlin has always granted privileges in order to protect energy-intensive
industries against actual or perceived competitive disadvantages on the
world market. The development of exemptions from the renewable power
surcharge is shown in Table 3.
Table 3 Increasing exemptions from the renewable energy surcharge

Number of enterprises that made
an application
Exempted amount of power in
GWh
Exemptions in billion euro
Share of exemptions in total
surcharge

2011

2012

2013

2014

650

813

2,055

2,384

75,974

85,402

95,557

registered:
119,539

2.74

2.72

4.0

5.1

0.6

0.63

1.04

1.35

Source: BMU 2013b: 11.

In terms of power price, German industry has traditionally benefited from
generous privileges of various kinds. In 2013, the total electricity-related
privileges granted added up to a record sum of 16.8 billion euros. By
contrast, the sum of the differential costs caused by the Renewable
Energy Sources Act (allocated among end-users) amounted to 20.4
billion euros in 2012. The list of the privileges and exemptions is long and
difficult to analyse. It affects all kinds of cost factors comprising the total
power price. It includes costs of power generation and transport, the
power tax, use-of-system charges/transmission fees (to the network
operator) and concession fees (to the municipality). Another group of
privileges are granted in regard to the Renewable Energy Sources Act
allocation, the so-called co-generation allocation (to support highly
efficient power plants that make use of both the power generated and the
heat that accrues during this process). Additionally, there are exemptions
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from the allocation in accordance with §19, section 2, of the electricity
network charges ordinance and, last but not least, since 2013 from the
offshore liability levy. Under the last government coalition consisting of
the Christian Union (CDU and CSU) and the Liberals (FDP), the total
Figure 11 Total ﬁnancial exemptions with regard to the power price of the
industry sector (Billion €)
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power price exemptions of the industry sector reached their highest level
yet at 16.8 billion euros in 2013 as Figure 11 shows.

Summing up, the renewables surcharge is not a relevant factor for
measuring the costs of the Energiewende. The surcharge has increased
in recent years. One reason for the increase in the surcharge in recent
years is a declining wholesale price at the power exchange. And a key
reason why this wholesale price is declining is that the European Union
emissions trading system remains ineffective. Another reason why the
surcharge has increased in recent years is that the number of exempted
enterprises has been increasing considerably. Critics of renewables try to
inflate the FiT surcharge into a big issue, perhaps because, in reality, there
are no big issues: the consensus supporting Germany’s renewables policy
is broad, deep, and durable (Lovins 2013).
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6.

Changing actors in the German energy market

The debate on the costs of the Energiewende also raises the question of
who is actively promoting this reform and who is benefitting from it?

Over the past two years alone German wholesale power prices have fallen
by about 30% to near eight-year lows, placing big utilities that have
underinvested in renewables under severe profit pressure (The
Economist 2013). Germany’s biggest utility, E.ON, has seen its share price
fall by three-quarters from its peak, while the company’s income from
conventional power generation (fossil fuels and nuclear) has fallen by
more than one third since 2010. At the second-largest utility, RWE,
recurrent net income has also fallen by a third since 2010. Electricity
generation from solar and wind power plants with marginal generation
costs of zero or almost zero is replacing on the power market, in
particular, the expensive electricity generation from gas-fired power
plants. Even the higher revenues for peak load power hardly cover the
plants’ operational costs. Accordingly, under current conditions old hard
coal-fired power plants no longer make any money (Matthes et al. 2012).
Lignite-fired power plants alone are still profitable. The fuel is cheap and
the environmental damage caused by lignite does not need to be fully
taken into account by operators. In the future, the kinds of power plants
needed are those that can quickly ramp up their power generation and
thus complement the fluctuating power generation by wind and solar.
Gas and coal will continue to play a role over the short to medium term;
however, the total fossil generation system will need to downsize.
Representatives of the ‘ancien régime’, i.e. the ologopoly comprising the
big four German power companies as well as the industrial beneficiaries
of the market structure, have little interest in supporting the transition
to a renewables-based energy system because this transition dissolves the
old, centralized market structure (Gawel et al. 2012).

By and large, however, utilities have been slow to invest in renewables,
especially in solar energy. For example, utilities own no more than 7% of
the capacity of renewable energy technologies in Germany. Utilities may
eventually become more serious about renewable energy, but at the
moment they appear to be slow in altering their generating practices.
Instead, they are responding to their woes by shifting away from power
generation and towards ‘downstream activities, such as trading and
offering customers advice on how best to use energy.
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The German energy transition is driven mainly by citizens and
communities. By 2011, more than half of total investments in renewables
have been made by small investors (Trend:research and Leuphana
University 2013). Large corporations, on the other hand, have so far
invested relatively little. The switch to renewables has greatly
strengthened small and medium-sized businesses, and it has empowered
local communities and their citizens to generate their own renewable
energy. Across Germany a rural energy revolution is underway.

7.

Summary of main points and conclusions

Regarded from the standpoint of its goals, the German ‘Energiewende
concept’ appears to represent the only project of its kind in the world.
However, it entails challenges and – in the short to medium term –
additional costs. For this reason, it is increasingly important that the
adjustments to the Energiewende that are continually needed should be
properly designed and implemented. In this way the project’s long-term
advantages will be enabled to take their full effect.

The power price increases of the past years are due not only to the rapid
deployment of renewable energy technologies but also to rising fossil fuel
prices and industry exemptions from the FiT surcharge. The upward trend
of these costs is expected to continue in the coming years. Renewable
energy deployment will cause additional costs over approximately the
next two decades, but will lead subsequently to significant cost savings.

The costs of the Energiewende should not be equated with the FiT
surcharge. In order to obtain a meaningful figure for the support costs of
renewables in the power sector, the extent of the merit-order induced
price decline at the power exchange must be subtracted from the costs of
the surcharge (‘net surcharge’).

Even if the focus on the supposedly too high costs of renewables may be
a ploy used by opponents of the Energiewende, there is need for action
to design the support policy of renewables more efficiently. The German
Renewable Energy Sources Act has already proved adaptive over the past
14 years and will certainly require further reform in the years to come.
However, a fundamental revision would jeopardize the swift transition
to a future electricity and energy system based mainly on renewable
energy sources.
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Regarding the efficiency goals of the Federal Government in the buildings
sector, action taken to date has been insufficient. In connection with the
urgently required tax relief for modernising the insulation of buildings,
a narrow-minded quarrel between Federal Government and the German
Länder has broken out. Energy efficiency is an important pillar of the
Energiewende. To date, Germany has made some progress and has
implemented a broad sweep of programmes across all sectors.
Nonetheless, there remains much to be done if Germany wishes to meet
its 2020 efficiency and greenhouse gas mitigation targets. Pace and
intensity must increase in order to achieve improvements in energy
efficiency in the buildings sector.
The main recommendations are the following:

—

—
—

—
—
—

Correct any apparent but undesired developments – especially the
excessive exemptions for industry and the overloading of the FiT
remuneration with cost components that have nothing to do with
supporting technologies using renewable energy sources

Reform the Renewable Energy Sources Act, preserving a high level
of investment security which has been a key element of the law’s
success in the past

Support for renewables should preferably be provided in a manner
that makes it economically worthwhile for power plant operators to
contribute to a secure supply of electricity and that helps to limit
the required extension of the power grid
End the political blockade with regard to energy efficiency and help
curb the use of energy

Strengthen and foster the idea of ‘citizen energy’ and design the
Energiewende in a way that continues to allow citizens to invest in
and benefit from it
Secure the energy supply in the transition period through
mechanisms and revenues that keep ‘system-relevant’ power plants
on-grid.

The German energy transition is here to stay. Contrary to public
discussion, the primary future challenges do not consist in capping
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electricity prices or abandoning feed-in support schemes, but rather in
coordinating the variety of actors as well as appropriately matching the
different system elements, such as grids, technologies, energy sectors,
demand and supply side. The major challenges relating to the German
energy transition go, in the main, beyond the current policy-driven and
short-term discussion of energy prices. Germany might well indeed
surprise the world by going even further and arriving even faster.
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How austerity put a brake on the energy
transformation in Italy
Tommaso Rondinella and Elena Grimaccia

Introduction
Italy, in the course of the last decade, has sought to diversify its sources
of energy in order to redress its trade deficit in this field as well as to
reduce the supply risk deriving from its dependence on imports. It has
made efforts, at the same time, to green the national economy by
promoting more efficient use of energy. In order to meet the 20/20/20
targets of the EU2020 Strategy on sustainable development, a number
of measures have been put in place in Italy. The most significant of these
has been the provision of very generous incentives for the development
of renewable energy, photovoltaic power in particular. While the results
on this score have been impressive – by 2012 Italy had already reached
its 2017 mid-term target for the share of renewable energy in gross final
energy consumption – they have entailed, for reasons that will be
explained in this chapter, a high price in terms of economics, equity and
efficiency.

The efforts in the energy field were well underway when the financial and
economic crisis erupted. Their continuation coincided with five years of
austerity policies which jeopardized the success of the environmental
policies and achievement of their targets.

This chapter analyses the management of an energy transition in Italy
within a context of crisis, seeking at the same time to assess the role
played by austerity policies and their influence on this process. The
chapter is structured with an initial presentation of the state-of-the-art
of the green economy in Italy and a description of the magnitude and
scope of austerity policies, in particular with respect to the environmental
and energy sectors. A second section describes the policies designed to
foster renewable energy sources and energy efficiency while also
providing subsidies for fossil fuels. The third and final section provides a
critical assessment of the system of incentives for photovoltaic energy
Europe’s energy transformation in the austerity trap
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producers. The system enabled a boost in sustainable energy production,
making Italy one of the world leaders in solar energy and bringing about
a significant reduction in fossil fuel imports. At the same time, it impacted
heavily on households’ and businesses’ electricity bills during the
toughest years of the crisis; it turned out to be not so equitable and not
so efficient; and it failed to usher in the creation of a national green
industry.

1.

Structural analysis of the green economy in Italy
through the crisis

1.1 Green economy trends
Italy is the fourth-largest greenhouse gas (GHG) emitter in the European
Union, responsible for over a tenth of total European emissions. Up until
2004 Italian GHG emissions had been increasing steadily since the early
nineties, due primarily to increases in road transport, electrical power
and heat production, and oil refining. Since 2005 Italy has been getting
greener, gradually reducing its emissions, partially as a result of the
economic crisis.
Figure 1 GDP Greenhouse gas emissions, energy consumption and material
consumption in Italy (indexes 1990=100)
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Source: Elaboration on Eurostat data.
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Figure 2 Production, net imports and consumption of energy in Italy
(Million tonnes of oil equivalent – Mtoe)
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Source: Eurostat.

Energy use patterns were then affected by the economic crisis; gross
consumption, obviously, follows a curve rather similar to that of
emissions. And yet, whereas emissions have dropped by 15% since 2004,
primary energy consumption has dropped by ‘only’ 7.3%. The difference
between these two reduction figures accordingly reflects a moderate
greening of the Italian economy which consumes proportionally less
energy, while the energy consumed generates less pollution. Another hint
of the Italian economy’s success in ‘decoupling’ is provided by the fact
that CO2 emissions, energy consumption and material use started to
decrease in 2005, before the outbreak of crisis.
Of the 163 million tonnes of oil equivalent (Mtoe) consumed in Italy in
2012, primary energy production accounted for only 32 Mtoe (Figure 2).
In order to satisfy domestic demand, Italy is strongly dependent on
imports, which amount to 165 Mtoe, almost the same as the amount
consumed. Energy exports, meanwhile, amount to 31 Mtoe.

This composition of imported, domestically produced, and exported
energy has undergone a small change in recent years in the direction of a
slight improvement in energy security: domestic production has inEurope’s energy transformation in the austerity trap
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creased by 8.6% since 2010 and by 14.4% since 2005, while imports have
fallen significantly below the maximum of 193 Mtoe reached in 2006. In
2012 the ratio of domestic production to consumption reached its best
score since 1990; domestic production was equivalent to 19.5% of
consumption, compared with only 14.3% in 2007.

Absolute values of emissions and consumption are, naturally, strongly
dependent on the size of a country’s population and economy. A better
measure for assessing progress on the path towards decarbonisation of
the economy, or a decoupling of energy consumption and economic
activity, is represented by the energy intensity of the economy. Compared
to other major economies, Italy’s energy intensity has traditionally been
low. However, over the last 30 years it has shown less improvement than
in many other countries, though since 1990 it has decreased by 10%.
Today Italy uses 117 kilograms of oil to produce 1000 euros of GDP. Only
Ireland, Denmark and the UK do better than this, while the average for
the EU28 is 143 (Figure 3).
Figure 3 Energy intensity of the economy (kilogram of oil equivalent [kgoe] per
1000 euros)
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These developments are the result of several different policies conducted
in Italy in recent years. In terms of energy efficiency, Italy has continued
60
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along the path of adopting stronger national measures, working towards
the target of reduction – in comparison with 2005 – of final energy
consumption by means of energy-efficiency policies by 3% in 2010 and
by 9.6% in 2016 (targets set in the Second National Energy Efficiency
Action Plan – NEEAP – of 2010). The intermediate energy-saving target
has been exceeded (-3.6% in 2010), mostly as a result of policies implemented in the building sector. These include the Energy Performance of
Buildings Directive (EPBD) which has been fully adopted, a ‘White
Certificate’ scheme, and a tax rebate granted for renovations carried out
to improve energy performance in residential buildings. By 2012 the
energy saving amounted to 4.7% of the 2005 level, displaying a trend that
will not deliver the 2016 target without a substantially greater effort in
the direction of energy-efficiency policies.
Since 2009, Italy has improved its energy-efficiency policy implementation in almost all sectors but the final results are highly differentiated
according to sector (Figure 4). The building sector had been subject to
particular focus through a process driven by implementation of the
Energy Performance of Buildings Directive (EPBD1). The residential
sector thus shows a consistent improvement throughout the last two
decades with a reduction of energy consumption by nearly 30% per unit
of production. Manufacturing has also shown increased efficiency over
the past six years, while transport displays no significant progress.

Furthermore, transport is the sector with the highest final energy
consumption (33% of total consumption in 2012) so that lack of
improvement here acts as a brake on the system as a whole. The
manufacturing and residential sectors each account for a quarter of total
final consumption, the weight of services being much lower (13%). The
legislator is targeting the sectors with the higher shares in energy
consumption in the expectation that more than two thirds of potential
savings would come from the building and transport sectors.

Heating accounts for 45% of energy consumption and is therefore a major
focus of any energy strategy. As will be shown later, most of the public
efforts in the direction of energy efficiency are indeed concentrated in
this field.

1.

Directive 2002/91/EC
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Figure 4 Development of energy eﬃciency in Italy – ODEX Index 2 (1990=100)
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Transport, accounting for 33% of energy consumption, represents a real
challenge since no substantial results have been achieved so far; nor does
any radical policy or investment seem to be planned in order to alter the
configuration of demand for passenger and freight transport, to
encourage inter-modality, improve vehicle efficiency, and promote more
efficient driving styles. On the contrary, traditional forms of transport
have continued to obtain direct support and subsidies of nearly 5 billion
euros have been made available for road haulage over the last decade.
The composition of infrastructure investments has also largely served to
encourage the use of motor vehicles and private transport. Legambiente
(2013) has calculated that between 2000 and 2012 the framework law for
infrastructure (legge obiettivo) disbursed a total of 84.5 billion euros, 60
bn (71%) of which was for roads and motorways, with only 24.5 bn
allocated to national and local railways and urban underground systems.
This distribution of subsidies reveals a lack of will to gradually move
freight on to rail and maritime transport, and commuters on to public
transport.
2.
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The ODEX index, developed by the ODYSEE project, measures energy intensity net of
structural changes and other factors not related to energy efficiency (more appliances, more
cars, etc.). It is therefore a better proxy for energy efficiency than those traditionally used.

Europe’s energy transformation in the austerity trap

How austerity put a brake on the energy transformation in Italy

As is frequently pointed out, statistical sources still lack a comprehensive
measurement tool for the green economy that would enable distinct
identification of value added and employment for green activity within
individual sectors. Since 2008 we have, nevertheless, estimates of the
investment in environmental protection – which includes machinery,
equipment and special accessories – made by each economic sector.

Between 2008 and 2010 total gross fixed capital investment fell in Italy
by 9% in nominal terms. Investment intended to reduce pollution was
much worse hit, having fallen by an average of 29%, including an 8% drop
in investment for climate and air protection, a 25.5% drop for investment
in water management and a 58% drop in investment for waste
management.

The other highly important change with regard to a greening of the
economy is to be found in the structural change in electricity generation
facilities. Electricity production had displayed an upward trend over
many years until the economic crisis caused a sharp downturn in
consumption. Over the past three years electricity production has
remained stable at around 300 TWh. Figure 5 shows two major phenomena that have developed over the last decade.

The first of these is represented by the gradual substitution of natural gas
for oil. Use of oil for energy production decreased from 31% in 2000 to
7% in 2007, while the share of gas increased from 35 to 55% (in 12 years
the use of coal, meanwhile, increased from 9 to 16%).

The second phenomenon is the growth of renewable energy sources
(RES), particularly wind and photovoltaic power, since 2008. Electricity
from renewable sources increased from 17% in 2007 to 33% in 2012,
pushing oil down to 3% and gas to 43%. Other renewable sources, such
as hydro and geothermal power, showed much lower levels of
development, attributable to the limited availability of suitable sites for
their installation.
Energy production from renewable sources grew therefore in terms both
of capacity installed and production actually generated. By 2012, there
were 47 GW of active RES plants, compared with just 24 in 2008. In 2012
alone, Italy has seen an increase of 3.6 GW of photovoltaic installed
power capacity, 1.2 GW of wind power, 1 GW of biomass and 140 MW of
hydro (GSE 2013).
Europe’s energy transformation in the austerity trap
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Figure 5 Energy mix in Italy: shares of electric energy production by source,
2000-2012 (%)
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Even more important is the contribution in terms of production, which
increased from 83 to 92 TWh in just one year, reaching 27.1% of Italian
gross electricity consumption (it was 24% in 2011). Hydropower has
fallen (from 45.8 to 41.9 TWh) while geothermic power remained stable
(at around 5.5TWh), but all other RES showed a sharp increase in
production: wind power rose by 33% compared to 2011, reaching 13.4
TWh in 2012; bioenergy rose by 16% reaching 12.5 TWh; photovoltaic
power showed a huge increase of 56%, reaching 18.8 TWh (GSE 2013).

The geographical distribution of the generation of electricity from renewable sources is uneven. Although renewable energy plants can now be
found in all the regions of Italy and in 98.5% of municipalities, the varying
distribution of natural resources and the configuration of the territory mean
that some renewable sources are more concentrated in specific regions,
such as Tuscany in the case of geothermal power plants, Puglia and Sicily
which have a high production from wind power, and Lombardy which has
a high incidence of bioenergy. This uneven geographical distribution, together with the inherently intermittent character of some of the renewable
sources, means that it is urgent to create a national smart grid system.
64
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1.2 Energy prices and components
This huge leap forward in production from renewable energy sources has
been made possible by a very generous system of incentives which is,
together with Italy’s high level of dependency on imported energy, the
factor that determines energy price developments. Prices in Italy are
significantly higher than the European average for both households and
industrial consumers, with the difference being more marked in the case
of the latter. Nevertheless, over time Italian energy prices increased in
line with trends in the rest of the EU, with taxes and levies representing
the most rapidly increasing component due to the high dependency on
imports and the high number of incentives which consumers had to
finance through their energy bills. The resulting disadvantage in terms of
competitiveness for small Italian businesses is considerable (Figure 6A).

According to government projections (SEN 2013), the price gap between
Italy and other European countries is expected to be eliminated in 2020
when the 5 billion euros of additional costs for incentives for energy
efficiency, thermal renewables, and the development of the network, will
be offset by more than 13 billion in savings expected from energy price
reductions (9 billion) and a reduction in the volumes of energy consumed.
The total cost of energy – the energy bill – can be split into three components: energy and supply costs, network costs, and taxes and levies. The
energy component of bills has decreased since 2008 for both industrial
and domestic consumers (on average by 7 and 4.2% respectively 3), but
during the same period the taxes and levies increased so much (by
between 57 and 208 percent for different categories of consumers) that
the final result has been an increase in prices for both households and
businesses. In the case of households, in particular, the increase has
ranged between 0.3% for those with lower and 32% for those with higher
consumption (i.e. more than 15 MWh). In the case of industrial
consumers, between 2008 and 2013, the bills increased by 25% for firms
consuming less energy and by 15.3% for energy-intensive businesses (i.e.
between 20 and 70 GWh).

3.

This is the average of the changes for the six different consumption bands. It should be noted
that in the lowest bands (less than 20MWh for industrial consumers; less than 1 MWh for
households) the energy component increased by 1.9% and 4.2% respectively.
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Figure 6 Electricity price components for industrial consumers for selected
European countries and for Italy (€/KWh)
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Note: Values represent simple average with minimum and maximum for consumption bands.

1.3 Progress towards international targets
During recent decades the alarming environmental and climate-change
trends led the international community to define common objectives on
a global level. Italy is subject to two basic sets of targets, those fixed by
the Kyoto Protocol and those proposed as sustainable development
targets in the context of the EU 2020 Strategy.
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In Europe, the Kyoto targets for the period 2008–2012 were subdivided
into two emission budgets with different levels of ambition: Emission
Trading System (ETS – covering power stations and energy-intensive
industrial plant sectors 4) and non-ETS. Italy decided to reduce ETS
emissions by 13% with respect to 2005 levels and non-ETS emissions by
18%. By the end of 2012 it had reached the ETS but not the non-ETS
targets, generating a surplus of 9 Mt CO2 in the former and a deficit of
23 Mt CO2 in the latter.

According to the EEA (2013), one reason why Italy has 'not been on track'
towards its targets is that it had originally placed more emphasis on
emission reductions in the non-ETS sectors. Achieving significant
domestic emission reductions in these sectors may indeed have been
more difficult than in the ETS due to the much broader spread of sources
(e.g. transport, agriculture) and to typically higher marginal abatement
costs than in the ETS sectors (essentially constituted of points sources).
The EU 2020 Strategy sets three major targets which Italy should aim to
reach by 2020:
—

—

4.

Reduction of CO2 emissions by 20% compared to the 1990 level.
Taking 1990 as the baseline for Italian emissions, the index rose
until 2004, reaching a maximum level of 112 and decreasing rapidly
thereafter. By 2012 it had fallen to 89. An important contribution to
this reduction was obviously supplied by the economic crisis which
triggered a 10-point drop between 2008 and 2009. Meanwhile,
however, a number of other more virtuous factors also contributed
to this result.

A 17% overall share of renewable energy sources (RES) in gross final
energy consumption, on the basis of sectorally differentiated targets
(26% for electricity supply, 17% for heating and 10% for transport).
By 2012, Italy had achieved a 13.5% share of renewable energy and
is therefore well on track to reach its target; indeed, it represents
one of the fastest cases of progress in RES contribution to energy
consumption. In particular, Italy reached the electricity sector

Installations covered include power stations and other combustion plants, oil refineries, coke
ovens, iron and steel plants and factories making cement, glass, lime, bricks, ceramics, pulp,
paper and board. In 2012, aviation was incorporated into the scheme. Italy has 1 232
installations that are included in the EU ETS and these were responsible, in 2011, for 39% of
total national emissions.
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—

target as early as 2011 when its renewables coverage was already
22% of consumption. In the other two sectors the level achieved is
still half way to the requisite target, i.e. 9 and 5% respectively.

A 20% increase in energy efficiency as compared with the 1990
level. In particular the EU directive 2006/32/CE lays down for each
member state a national saving target, by 2016, of 9% of the average
consumption for the years 2000-2005; in Italy this was transposed
(by the national action plan for energy efficiency adopted in 2007)
as a reduction target of 9.6% based on the 2005 level. In 2012 final
energy consumption had already fallen by 11.5%.

1.4 The eﬀects of austerity policies on the green economy
Italy, like several other European countries, has during the last five years
experienced a sovereign debt crisis that culminated during the second
semester of 2011. During this period Italian governments adopted a
stance of austerity which gave rise to a number of different laws and
budgetary manoeuvres leading to steady cuts in public spending. The
worst effects, however, are still to come. The Economics Ministry has
grouped together the effects of all recent laws and decrees and the result
indicates that the tougher impact on the Italian budget has in fact only
just begun (Figure 7). The effects of the 6 and 7 billion euro cuts in 2009
and 2011 which started Italy’s cycle of austerity can hardly be compared
with the budgetary cuts of 34, 37 and 45 billion euros announced for the
years 2012 to 2014.

Total expenditure increased nominally until 2009 and stabilized
afterwards, presenting a small increase of 0.5% over the 2009-2012
period. Its share in GDP, which had dropped to 46% at the beginning of
the century, grew again to over 50% during the crisis, fundamentally
because of the fall of the denominator and the increased interest payable
on the national debt.

In real terms, however, state expenditure dropped by 3% between 2009
and 2012, and, while current spending remained virtually stable (net of
interest, expenditure dropped by 2.2%), the capital account components
fell by more than 30%.
Public investment was reduced by one quarter during the crisis.
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Figure 7 Principal measures aﬀecting the state budget since 2008 (million €)
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and ﬁnancial laws (leggi ﬁnanziarie, LF): DL 112/2008; DL 185/2008; LF 2009; DL 5/2009; LF 2010;
DL 78/2010; LS 2011; DL 98/2011; DL 138/2011; LS 2012; DL 201/2011; DL 95/2012; DL 120/2013.

During these years the composition of public expenditure also changed.
Social protection expenditure has increased by 40 billion euros since
2007, the share of pensions and unemployment benefits having risen
from 37.6 to 40.4% of total expenditure. Defence and public law and
order also increased their share, while the other areas lost ground with
economic affairs, cultural activities and education being the hardest hit.

During the crisis expenditure on environmental protection saw a drop of
7.2% (from 9.4 to 8.7 billion euros between 2009 and 2011), entirely
attributable to the drop in investment. Capital account expenditure fell
by over 20% in three years, while current expenditure continued to
increase, apart from a drop of 1.6% between 2010 and 2011.

Expenditure on environmental protection reached its peak in 2008-2009,
not in absolute values alone but also as a percentage of total expenditure,
rising from 0.7 to 1.2%. In 2011 it had again decreased to 1.1% (Figure 8).
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Figure 8 Expenditures on environmental protection (% and million €)
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Austerity policies impacted heavily on the Ministry for Environment
which saw its budget drop between 2008 and 2013 from 1.6 billion to 470
million euros, a cut of over 70 per cent, focused on ‘sustainable
development and environmental protection’ which has been cut by 76 per
cent 5.

When the state budget is broken down into items of expenditure, the
heading ‘Energy and energy sources diversification’ saw a peak in 2008
and 2009 due to already scheduled major investment to the tune of more
than 100 million, which was subsequently reduced to 88 million and then
cut to just 8 million in 2010 and 6 million in 2012. Six million is still the
current expenditure under this heading, since energy direct incentives
are covered by electricity bills and tax incentives are not accounted as
expenditure6.

The European Union estimates at 15% the domestic rate of return on
energy R&D investments from 2010 to 2030 (IEA 2013). Energy R&D
expenditure in OECD countries has been displaying a falling trend during

5.

6.
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Ministry of Economy and Finance – LB Bilancio provisionale delle spese per Amministrazione,
Missione e Programma.
Ibidem.
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recent years, as the financial and economic crisis has hardly encouraged
investment in this direction. And yet Italy’s R&D expenditure actually
grew in several energy sectors between 2007 and 2011 compared to the
previous years, with only non-PV solar and nuclear technologies showing
a negative trend (IEA 2013). The higher expenditure applies to nuclear
power, together with hydrogen and fuel cells, as well as power and storage
technologies. Fossil fuels too show an increasing trend. R&D for renewables showed a drop just after the 2008 crisis but a further increase
subsequently: the overall level remains, however, very low. It is also worth
remarking upon the path of R&D investment channelled towards energy
efficiency: Italy actually possesses a rather efficient energy system, thanks
precisely to the major investments made in this field, especially in the past,
which by 2011 had in fact slightly decreased (MIKE programme 2013).

If we look at public R&D spending aimed at environment, transport and
energy, funds between 2008 and 2013 dropped respectively by 28.5, 90.3
and 72.1 percent. Overall, R&D dropped by 42.2 percent over the same
period.

Moving from the expenditure to the revenue side, we see that total
environmental tax 7 revenue amounted to 43,881 million euros in 2011,
Italy having one of the highest shares of environmental tax revenues in
GDP in the European Union (2.8% as compared with a EU27 average of
2.4%). Yet the percentage of environmental taxes in GDP was decreasing,
almost constantly, from 1995 to 2008 (from 3.6 to 2.5% of GDP); it then
rose again over the last three years.

Energy taxes, accounting for three quarters of total environmental taxes,
decreased – as a percentage of GDP – from 3.1 to 2.1%, while transport
taxes, representing nearly a quarter of total environmental taxes,
increased from 0.5 to 0.7% of GDP. Pollution and resource taxes,
accounting for only 1.1% of the total in 2011, rose from 0.01% of GDP to
0.03%. Both transport and pollution taxes, even though they have
provided increasing revenue over the past 20 years, are quite low
compared with the European average: their weight within GDP is half the
EU average, while the weight of pollution taxes is a quarter.
7.

Environmental taxes comprise energy taxes (taxes on energy products like petrol and diesel,
fuel oils, natural gas, coal and electricity, and CO2 taxes), transport taxes (ownership and use
of motor vehicles), pollution (emissions to air – except CO2 taxes – and water, on the
management of waste and on noise) and resource taxes (extraction of raw materials, with the
exceptions of oil and gas).
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2.

The system of energy transformation incentives

The energy strategy devised by the Italian government (SEN 2013) has a
two-stage time horizon for action (2020 and 2050). Its aims are to
achieve the European 20-20-20 objectives, increase the country’s energy
security, and reduce energy costs in order to overcome the curbs on
competitiveness suffered by Italian businesses, as well as the excessive
burden on households. The focus is on the improvement of energy
efficiency and the development of renewable energy sources, but also the
promotion of a competitive gas market and the interconnection with the
EU electricity market. The refining industry and fuel distribution network
are to be restructured and a national hydrocarbons production promoted.

Actions are grouped into seven areas: energy efficiency, renewable
energy, gas market, electricity market, oil refining and fuel distribution,
national production of hydrocarbons, and energy governance. All this
should be supported, in the longer term, by R&D activities.

Should economic growth be in line with the EC spring 2013 forecast
(which is unfortunately already not the case), the SEN counts on
ambitious results from its adoption:
1.

2.

3.
4.

Reduction of energy costs will lead to around 9 billion a year in
savings on the electricity bill.

Fulfilment of all EU 2020 sustainable development targets which
include: a 21% reduction in greenhouse gasses; a reduction of
primary energy consumption by 24%; and achievement of a share
of 19-20% of renewable sources in gross energy consumption.
Renewables should become the first source for electric energy
production with a share of 35%.

A reduction of energy imports by 14 billion euros (on the current 62
billion) with foreign dependency dropping from 84 to 67% which
would make the trade balance positive.

170-180 billion euros of investment in the whole energy sector
between 2013 and 2020.

National projections indicate that implementation of currently planned (additional) measures could bring emissions in 2020 down below target levels.
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Table 1 Planned policies and measures for CO2 reduction in Italy
(projected annual reduction in Mt CO2)
Mt CO2

Policies
National Action Plan for Renewable Energy 2010 and
National Action Plan for Energy Eﬃciency 2011

10.6

New measure of promoting and supporting RES-E

10.0

National Action Plan for Renewable Energy 2010 — Legislative decree
28/2001 — Kyoto fund

6.3

Legislative decree 28/2011

4.7

Directive 2010/31/EC — New standards of eﬃciency in buildings

4.0

Source: EEA 2013.

The greening of the Italian economy is limited, however, by all the direct
and indirect subsidies that are channeled into fossil sources. Efforts to
identify all these subsidies, for 2011, have been carried out by
Legambiente (2013). The direct subsidies include:
1.

2.

3.
4.

Fossil fuel incentives to fuel plants amounted to 2.34 billion euros
in 2011 (down from 3.4 billion in 2001). In one decade the subsidies
to ‘assimilated sources’ cost about 38 billion. These incentives were
actually paid for directly by consumers within the A3 component of
electricity bills;

Subsidies amounting to 1.6 billion euros will be made available to
energy-consuming industries for use in the event of sudden energy
interruption in case of need or emergency. These industries are
paid 100-150 thousand euros each year for every Megawatt
foreseen by the contract with the energy supplier;

Subsidies to road transport amount to about 500 million every year
including direct transfer, reduced highway tariffs and reduced
insurance premiums;

Incentives for old fuel oil power plants to be activated in case of
emergency need without any environmental constraints. They may
receive in 2013 around 250 million euros, an amount directly
covered by bills.

Indirect subsidies may be represented by the following:
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5.
6.

A total of 3 billion euros were spent on investment in new roads and
highways; and

the very low royalties for oil drilling of only 10% (while in the rest
of the world they vary between 20 and 80%). Had royalties of 50%
been applied, they would have generated revenue amounting to 1.3
billion euros.

2.1 Photovoltaic incentives
The renewable energies sector is generally characterized by still not
having reached so-called grid parity: the full cost of energy production,
inclusive of the returns on invested capital, remains higher than for
conventional sources. This means that the development of the sector
needs some kind of public incentive in order to motivate private action
and make investment profitable.

Incentives can be classified in two major categories: market regimes and
administered regimes. Italy has adopted both types of category during
recent decades.

Market regimes, based on quantities, for which the calculation method
is based on obtaining a so-called 'green certificate' and the guarantee that
the energy produced will be sold either to traditional producers (who are
obliged to include in their production and import a minimum share of
energy from renewable sources) or to the body responsible for the
management of energy services (Table 2).
—

—
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Green certificates were the system foreseen under the Kyoto
Protocol trading system mechanism. They referred to all renewable
energies with the exception of photovoltaic sources and were active
for 15 years for those plants established before 2013. The charges
deriving from Green certificates increased three times between
2008 and 2011, from 600 million to 2.1 billion in 2011 when they
were abolished.

Green certificates have been replaced by the auctioning system for
larger plants, as foreseen by the EU ETS and by an ‘all-inclusive’
tariff for smaller plants. Italy held its first auction in 2012. A
capacity of 1.7GW was up for bid for larger wind, hydro, geothermal
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and biomass projects while 368MW was made available for smaller
projects through a registration system. The auction did not attract
a full quota of bids. Only one offshore wind project (30MW) came
forward when 650MW in contracts was potentially available.
Onshore wind did better with 18 projects securing 442MW out of a
possible 500MW.

Administered regimes are based on guaranteed prices, such as Feed-in
Tariffs, Feed-in Premium (an additional incentive to the selling of
electricity at market prices), capital account incentives and tax incentives.
In particular, in Italy three different tools have been applied for fostering
renewable sources:
—

—

The CIP6 is a resolution approved in 1992 by the Inter-ministerial
Prices Committee (CIP) giving private producers the right to sell
energy produced from both renewable and assimilated sources to a
public company (called GSE) 6-7% over the market price
(assimilated sources are combined-cycle gas, gas recovery from
refineries and waste-to-energy incinerators). CIP6, which
represented one of the major tools active during the 1990s, is now
in its last phase and is applicable to plants activated before 1999 for
a period of 15 years, the first eight of them with additional
incentives. This system was therefore almost extinct by 2013, its
total cost having decreased from nearly 1 billion in 2008 to 430
million in 2012.

The Energy account is a tool rewarding photovoltaic solar power
with a feed-in premium tariff for a period of 20 years. It saw a huge
increase from 100 million euros in 2008 to 6.7 billion euros in 2012
when, in its fifth round, it was practically eliminated. Its very
generous incentives led to huge investments in photovoltaic energy
in recent years, producing positive effects but also important
imbalances which will be broadly addressed in the next section. The
incentives were gradually reduced over the years: by way of
example, during the five Energy accounts (the first in 2006) a small
plant of 3kW could receive a subsidy over 20 years of 445 euros for
each produced MWh if activated in 2006, the amount being
gradually lowered to 126 euros/MWh if activated in 2012. A big
plant of 1000MW received subsidies of between 490 and 44
euros/MWh. Incentives will decrease by 15% every semester. In
2012, on average, each MWh produced was paid 333 euros.
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—

The ‘All-in’ tariff (tariffa onnicomprensiva) is the system of
incentives that in some respects replaced the Green certificates to
finance small plants (less than 1 MW, or 200kW for wind) of all
renewable sources except photovoltaic ones. These too are to be
gradually reduced over time (-15% each semester). They currently
represent a smaller share of the total incentives.

Table 2 Produced energy and costs of the system of incentives for renewable
sources of electric energy in Italy (years 2008-2012)
Cost (mill. €)

Incentive regime
2008

2009

2010

2011

CIP 6 (only renewables)

948

810

780

880

747

Green certiﬁcates

615

1296

1580

2049

1359

Fixed ‘all-in’ tariﬀ

36

112

212

652

1056

Energy account (photovoltaic)

110

303

826

3883

6036

1709

2521

3398

7464

9198

948

1872

2758

6632

9163

Total
Of which in electricity bill (A3 component)

2012

Energy (TWh)
CIP 6 (only renewables)

7.8

6.9

6.3

4.8

4.1

Green certiﬁcates

10.5

17.4

21.2

27.4

16.9

Fixed ‘all-in’ tariﬀ

0.2

0.7

1.2

2.5

4.1

Energy account (photovoltaic)

0.2

0.7

2.0

10.9

18.1

18.7

25.7

30.7

45.6

43.2

Total
Source: Elaborations on GSE and AEEG data and reports.

As Table 2 shows, the total cost of RES incentives (excluding assimilated
incentives and those aimed at fulfilling the other aims of energy efficiency
and emission reductions) totalled 3.4 billion euros in 2010. These
incentives had exceeded 7 billion euros by the end of 2011 and reached
an annual total of 10.1 billion euros in 2012. Ninety percent of the sums
in question is passed on to final consumers, being charged to them in the
so-called A3 component of the energy bill.

This combined system of incentives has been a constant determining
factor of future expenditure for many years. According to the National
Energy Strategy, the trend will mean an increase in the costs charged on
electricity bills from 10.5 billion euros by the end of 2012 to between 11.5
and 12.5 billion in 2020. However, thanks to the gradual exiting of the
first plants set up in the early 2000s (endowed with higher incentives),
the SEN foresees that, as from 2016, it would be possible to support
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further incentives to the tune of 0.5-1.5 billion a year. The National
Strategy hopes for partial coverage of these future incentives through the
introduction of a carbon tax at European level. Moreover, in the event of
an over-performance of national objectives, which is indeed about to
happen, it is possible to consider the hypothesis of selling excess
production through the mechanism of statistical transfer foreseen by EU
directive 2009/28/CE. The economic benefits deriving from such a tool
may lead to some reduction of the electricity tariffs. Overall, the system
of incentives for renewable forms of energy has entailed high costs for
the whole system; these can be estimated at something like 170 billion
over the 15-20 years of incentives (SEN 2013).
The development trend of renewable sources depends essentially on two
factors: the profitability of the incentives with respect to the costs of renewable technologies and the availability of suitable sites (which restricts
the applicability of wind and mini-hydro while presenting no constraint
in the case of solar plants which can be installed almost anywhere).
Figure 9 Expected evolution of the costs for the development of renewable
sources of electricity (billions of €)
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Source: SEN 2013.
Notes: 2012 base does not include auctions assigned between 2012 and 2013.

Under this system of incentives, the Ministry of Economic Development
foresees still some increase of power from renewable sources which could,
by 2020, reach a production level of about 120-130 TWh per year. As
shown in Figure 10, this forecast assumes: a further small increase in
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production under incentives (3 TWh); the installation of 1 GW each year
due to the reaching of grid parity 8 which will produce in 2020 a further
8 TWh; and a substitution effect for other renewable technologies which,
following the exit of old plants from previous mechanisms of incentives,
will increase production by 16 to 19 GWh thanks to more efficient
technologies.
Figure 10 Expected electricity production from renewable sources in 2012 and
2020 (TWh/year) and expected 2012-20 increase by diﬀerent
components (%)
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2.2 Energy eﬃciency incentives
The other relevant set of national incentives are those designed to
promote energy-efficiency initiatives for the purpose of achieving the
other Europe 2020 target of a 20% increase in energy efficiency from the
1990 level. The national strategy aims at saving 20 MTOE of primary
energy and 15 MTOE of final energy every year until 2020. Such a saving
8.
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This happens when technologies are cheap and efficient enough to guarantee profits without
subsidies or incentives, thereby making investment in solar plants competitive with other
traditional sources.
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Box 1 Waiting for the grid parity
Data from the World Energy Council (2011) clearly show the existing differences in prices
for electricity production from different sources in Europe. The price for a kilowatt-hour is
6 euro-cents for carbon and 5.7 cents for gas and between 2.5 and 5.5 for nuclear power.
Among renewables, wind energy is cheaper, costing from 6 to 9 cents per kilowatt-hour,
while the photovoltaic ranges between 11 and 17 cents. Data presented do not include
social and environmental costs deriving from the use of different sources, yet for carbon
and gas the maximum price includes the taxation on CO2 emissions, even though this is
not applied in all European states.
Nevertheless, forecasting the future efficiency of photovoltaic technologies, under the
hypothesis of constant progress of the market and including the composition of the building
costs of photovoltaic parks, it is possible to foresee a reduction in costs within 20 years of
between 56 and 66 percent, without ‘quantum leaps’ due to technological research which
may further improve the effects of cost reductions and further shorten the length of time
required to reach grid parity. Production costs of a Kilowatt-hour may shift to 6-10 eurocents in 2020 and 4-7 cents in 2030. In the best scenario, grid parity might be reached
already in 2013, even if the international economic crisis and its consequent contraction
of consumption and industrial production is leading to deflationary mechanisms which
may slow the path towards grid parity.
Nevertheless, according to different sources (SEN, 2013; PV-Parity project) grid parity is
not only very close but is actually a reality in Italian Southern regions where photovoltaic
plants are convenient even in the absence of incentives in the case of market prices for
self-consumption.
The National Energy Strategy (SEN 2013) identifies a few measures to be put in place to
accompany production under grid parity (a further simplification of administrative
procedures for small plants or the inclusion of photovoltaic technologies among the works
for energy efficiency) but these have not yet been put in place.

would avoid the emission of 55 million tonnes of CO2 every year until
2020 and the import of 8 million euros worth of fossil fuels every year
(SEN 2013).

The Italian industrial system is potentially strongly affected by the
energy-efficiency strategy because of the many important sectors which
are involved in it, such as automotive, electrical appliances, home
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automation, lighting design, boilers, engines, inverters and smart grids
as well as, of course, construction.

In the case of energy-efficiency incentives, results in terms of approaching
targets have been less successful than in the case of renewable energies;
in the absence of a more sustained effort, the targets will, accordingly, be
difficult to achieve. In this case, however, the whole burden does not fall
directly upon consumers since a significant portion of the incentives takes
the form of tax relief on energy-efficiency investments. Since the
measures in question pass through the state budget, they are, at times of
austerity, at constant risk of being axed. Yet they survive, perhaps because
they represent the only support to the building sector which is the worst
affected by the crisis.

Energy-efficiency incentives are organized according to the sectors at
which they are aimed: tax deductions for both residential and service
sectors; incentives in the form of Conto Termico for the public
administration; white certificates for the industrial sector; and standard
regulations for transport. These can be summarized as follows:

—

—

—
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Tax incentives for the achievement of energy efficiency are in force
both for service enterprises and for the building sector. Since 2007,
they have granted a 55% tax rebate, in both the personal income tax
and corporate tax systems, on all energy efficiency measures taken
in relation to buildings. Apart from efficient structures and
materials, incentives are applicable for the adoption of solar panels
for water heating and new generation boilers and heating systems.
During the second semester of 2013 the rebate was raised to 65%,
but will be lowered to 50% in 2015-16 and to 36% subsequently.

The industrial sector is able to take advantage of the so-called
White certificates (Titoli di efficienza energetica, TEE) which in
mid-2012 had covered 14.8 Mtoe saved by (mostly) energy service
enterprises. Furthermore, a fund for subsidized loans (interest rate
at 0.50%) called the ‘Kyoto rotating fund’, has been set up to
finance investments totalling 600 million euros.

Finally, a large number of initiatives have been carried out for
sustainable transport, the largest having been a fund for
sustainable mobility amounting to 239 million euros between 2007
and 2009.
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The combined effect of these measures between 2007 and 2010 enabled
an annual saving of about 4 Mtoe of final energy (and about 6 of primary
energy) meeting the targets set for that period of approximately 3.5 Mtoe
(SEN 2013). These results are net of the reduction in consumption that
is attributable to the effects of economic crisis on the country.

Unlike the incentives for photovoltaic schemes, the system of energyefficiency incentives is based on state budget contributions made either
through direct contributions or through smaller revenues after tax
benefits and energy saving. The total burden between 2010 and 2020 is
estimated by the Government at about 40 billion euros.

The governmental Agenzia per la diffusione delle tecnologie per
l'innovazione has devised a model to assess the overall economic impact
of the incentives for the 2010-2020 period. This is estimated at a 130
billion increase in demand and an approximately 240 billion increase in
production. This increased economic activity entails the creation of 1.6
million FTE 9 jobs, as well as major revenue from income, corporate and
consumption taxes. The value of this revenue, shown in Table 3, leads to
a total negative net impact on the public budget of 15.5 billion. The net
burden is nevertheless broadly offset by the positive economic impacts
on the energy bill and the CO2 costs avoided.

Energy efficiency appears to be a very effective means of achieving the
environmental sustainability objectives, as it lends itself to fulfilment of
many of the Community targets set within the 20-20-20 strategy:
reduction of greenhouse gas emissions, energy safety, and technological
opportunities for a number of industrial sectors. In 2020, through
energy-efficiency policies, Italy will have saved over 200 million tonnes
of CO2 to a value of over 5 billion euros. Even more valuable is the
reduction of energy consumption which will lighten Italians’ bills by 25
billion euros and significantly increase the energy security of a country
which imports more than 80% of the energy it consumes. The simulation
leads to the estimate of an annual contribution to GDP growth of over 0.3
percentage points. Of course all these estimated mid-term effects still
have to be confirmed but they provide a sketch of the effectiveness of
energy-efficiency interventions.

9.

Full-time equivalent.
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Table 3 Overall eﬀects of energy-eﬃciency measures in 2010-2020
(cumulated eﬀects, million euros)
Eﬀects on state budget

Personal taxes due to increased employment
Corporate taxes
VAT due to increased consumption

Economic impact on
energy system

2,312
18,302

Public incentives

-22.817

VAT and duties due to less energy consumption

-17,781

TOTAL

-15,492

Economic value of saved energy*
Economic value of saved CO₂**
TOTAL

25,616
5,190
30,806
15,377

Overall impact
Eﬀects on industrial
development

4,555

Increased demand

130,118

Increased production

238,427

Increased employment (thousands of FTE jobs)

1,635

Source: Agenzia per la diﬀusione delle tecnologie e per l’innovazione 2013.
* considering oil price at USD 0.75 per barrel and USD-euro exchange rate of 1.25
** considering a value of 25 euros per tCO₂

3.

The case of photovoltaic incentives

Incentives have definitely accelerated the development of the
photovoltaic sector as a whole, but the evaluation of their effectiveness
and efficiency is mixed. Such a favourable level of incentives in relation
to the costs of the renewable technologies has fostered strong growth in
photovoltaic power installations, the generating capacity of which has
doubled in four years, while overall expenditure on this form of energy,
both private and public, has increased fourfold. This rapid and expensive
development, which has enabled achievement of European targets ahead
of schedule, has entailed a number of advantages and disadvantages.
The positive effects include:

1.
2.
3.
4.
5.
6.
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Achievement of 20-20-20 targets;
Reduction of CO2 emissions;
Fostering of energy security by reduction in imports of fossil fuels;
A high level of investment and generation of tax revenues;
Occupational effects;
The spreading of a culture of energy sustainability.
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Among the negative effects we found:

1.

2.
3.
4.

An unfair redistributive effect allowing huge profits for foreign
investors;
A significant volume of hidden taxation in times of crisis;
An inefficient strategy for greenhouse gas reduction;
The lack of development of a national industry.

The recent system of photovoltaic incentives was initially accompanied by
very generous tariffs in order to move operators away from CIP6 activities,
a highly controversial system because of the financing of so-called
‘assimilated’ sources, which included incinerators and combined-cycle gas.
It produced extremely positive results over a very short time scale with an
impressive increase in power installations and a significant contribution
to achievement of the 2020 targets concerning the share of energy
consumption deriving from renewable sources. In the electricity sector the
20-20-20 target has been (practically) already reached nearly eight years
ahead of schedule: 93 TWh produced in 2012 from RES when the target
for 2020 is 100 TWh. This leap forward is predominantly due to the 13
GW of photovoltaic power installed since 2010, leading to a current total
of 16.4 GW, the largest amount of photovoltaic power installed anywhere
in the world after Germany.

This progress has contributed greatly to a reduction in CO2 emissions
and to energy security (for example, a 2.5 billion euros a year reduction
in fossil fuel imports and the flattening of the demand curve on energy
wholesale markets to the tune of about 400 million euros a year).

The investment required to install the new photovoltaic panels accounted
for about 1.5 percent of Italian GDP in 2011. Such a high level of investment necessarily gives rise to immediately apparent benefits in terms of
employment and tax revenues. In 2011 73% of the investment can be
associated with the setting up of plants, thus giving rise to immediate
effects, while the remaining 27% is associated with the routine operation
of the plants, and therefore with a longer-term effect (Testa et al. 2013).
The total tax revenue deriving from the activity of photovoltaic plants is
estimated at 1.7 billion euros a year, though this cannot be regarded as
accruing wholly on top of existing revenue flows insofar as the entrance
of the photovoltaic supply to the energy market necessarily eroded the
shares of traditional energy sources.
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Composition of the total turnover of the photovoltaic sector, in its
different components and between national and foreign firms, shows that
national enterprises secured 80% of the distribution of components and
plant installation. With respect to the production of modules and
inverters, national enterprises reaped some 50% of the turnover.
However, for the production of the so-called ‘silicon wafers’, one of the
basic components of solar panels, the national share dropped to 6%. The
value of exports of components in 2011 amounted to 850 million euros
for panels and 400 million for inverters.

According to ANIE (2013), the association of electro-technical and
electronic producers, in 2011, the golden year of photovoltaic energy, the
sector as a whole employed in Italy more than 100,000 people, their
average age being below 35. In 2011 18,000 jobs were created in the sector,
7,000 of them in components production and 11,000 in marketing and
installation. A further 40-45,000 jobs can be attributed to ancillary industries. These are the outcome of nearly 30 billion euros in investment, the
effects of which are concentrated over a very short time span. These estimates should, in any case, be considered together with the probable effects
of the rise of photovoltaic energy on the electricity market as a whole
which may include significant reductions in power generated by the
traditional production plants and hence also in the labour employed by
them. While the net effect is thus not clear, it is undoubtedly positive.
National budget figures do not, unfortunately, allow this result to be
clearly demonstrated.

In 2012, however, because of a 51% reduction in investment, employment
in the sector dropped by 24%, and a further drop of 7% was expected in
2013. This means that in 2012 and 2013 more jobs were lost than were
created during the boom of 2011.

In cultural terms, the spread of solar energy is also regarded as having a
positive impact on current and future generations. According to
qualenergia.it, developments of the last few years mean that about 2
million people are currently living or working in premises where
electricity is produced from solar power.
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3.1 Equity issues
The very generous incentives enabled significant positive returns – much
higher than standard market levels – for all parties involved in the
investment required for the building of photovoltaic parks.

The investors, the agencies that financed the initiative together with a
bank, were, in the good years, able to gain a return on their investments of
as much as 20%, with no significant risk. As confirmed by KPMG (2011)
through the analysis of a sample of large and small energy actors, the level
of incentives permitted major economies of scale which led to very high
levels of profitability, with a marginal return of 20% or more. While this is
indeed a field enjoying virtually unanimous acceptance, it is nonetheless
legitimate to wonder whether the legislator should allow such high profit
margins to any economic actor, in particular where the business activities
in question entail very limited risk. From the redistributive point of view,
the operation has been strongly regressive insofar as it led to a transfer of
resources from energy consumers, that is the population as a whole,
including poor households, towards banks and big investors. While this is
true of investors, it does not seem to apply to the supply chain as a whole.
Testa et al. (2013) attempted to describe the benefits accruing to different
actors along the value chain beginning with the landowners who are
gaining up to 20 thousand euros per hectare over 20 years letting out fields,
the sale price of which would be 5 to 10 thousand euros. Later, during the
boom, permits reached a value of 400 thousand euros per Megawatt so
that those who had bought permits for a few thousand euros for a 10MW
plant were able to resell it for as much as 4 million. The authors went on
to consider the building firms which charged around 20% over their costs,
the latter being represented fundamentally by the cost of the panels since
the installation and the concrete structure are relatively much cheaper.

With the reduction in the value of incentives, however, revenues along the
supply chain shrank. A study from the University of Milan (Politecnico di
Milano 2012) shows highly differentiated margins among and within
sectors. Producers of silicon and wafers showed, in 2012, margins (ebitda)
that varied from negative to over 20%, a gap that broadened over time
between small and large producers. The average ebitda fell from 40% in
2008 to 12% in 2012. Even lower margins are experienced by producers
of cells (6.5%), modules (1.5% but experiencing also negative margins)
and distributors (3%). A better level and trend is found, meanwhile, in the
inverters sector (13.5%).
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One of the reasons for the widespread consensus which allowed such
tremendous use of public money was the idea that it would lead to
benefits for the households and businesses that were enabled to green
their energy consumption. However, looking at the composition of the
different power classes installed, the smaller plants, those up to 20kW
which may refer to a domestic plant, amount to a total of about 2.5 GW
out of the 16.4 GW installed. The remaining 13.9 GW are plants with
higher power which have clearly commercial aims, producing energy only
to sell it and benefit from the incentives.

Looking at the number of plants, by the end of 2012 those below 20kW
numbered about 422,000, compared with 56,000 with higher generating
capacity. This means that 11.7% of producers gained 85% of the
incentives. Taking the bigger producers (over 200kW) alone, 2.4% of
them gained 77% of the incentives. According to AssoSolare, the capital
behind these investments was, in the vast majority of cases, not Italian,
an issue which gave rise to further concerns about the overall
progressivity of the incentives system.
Table 4 Distribution of installed plants in diﬀerent power classes by number,
generated power and incentives gained (2012; %)
Number

Generated power

Incentives gained

1-20 MW

88.3

15.4

14.9

Over 20 MW

11.7

84.6

85.1

100.0

100.0

100.0

97.6

36.6

23.3

2.4

63.4

76.7

100.0

100.0

100.0

478,331

16.4 GW

6.03 bn €

Total (%)
1-200 MW
Over 200 MW
Total (%)
Total (absolute value)
Source: IEA 2014.

Finally, the bill is paid by 29 million Italian consumers. A possible saving
for households was expected to be represented by the flattening of bills
resulting from a reduction of prices during hours of high consumption,
since these are the very hours during which solar energy is produced.
While this did indeed happen, the introduction of incentives served to
move the flattened cost curve upwards. Accordingly, even though the cost
of natural gas has decreased during recent years, the energy bill has
increased because of the steep rise in the component introduced to cover
the cost of the incentives. In 2006, when the first Energy account came
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into force, the incentives cost 2 euro cents for each megawatt-hour
consumed. By 2008 the cost was 32 cents and in 2012 the surcharge had
increased to over 20 euros, thus putting real pressure on bills (the overall
A3 component costs 30 euros for every Megawatt consumed). Households consuming less than 1MWh had seen no increase since 2008 but,
as shown above, 2012 saw an average annual increase in electricity prices
of 14% when consumers started to pay for the incentives to all the plants
installed in in 2011. Assuming general inflation of 3%, the real level of
increase is 10.6%. At the beginning of 2013, after seven consecutive years
of increase, the electricity price index saw a first reduction.

3.2 Eﬃciency issues
The profitability produced by the incentives was of course largely
predictable. Moving backward from the incentives fixed by the law, the
total turnover can easily be calculated since both efficiency of the solar
panels and number of hours of sun in the different zones of the country
are known. The prices of panels, land, permits and bank loans were also
known. Panel efficiency, what is more, is usually guaranteed by the
producer for 20-25 years. All the actors knew the level of incentives and
were therefore able to use their bargaining power to obtain high profit
margins. Even the price of solar panels was kept artificially high by
suppliers. In fact, when incentives began to fall, the cost fell accordingly
until it was half the initial level (Testa et al. 2013) The only real risk
incurred would be the partial or total loss of efficiency of panels bought
from a supplier who went bankrupt after the Italian incentives were
discontinued, an event that actually occurred in the case of a number of
Chinese producers. A lower level of incentives would have motivated
investors anyhow, though possibly in lesser numbers, but it would have
reduced (even halved) the expenditure per KWh produced. Such
predictable profitability highlights errors on the part of policy makers.
The same happened in the case of wind power plants. A simulation
carried out by KPMG (2011) on the level of incentives shows that, in order
to obtain a return on equity of more than 7.5%, the minimum incentive
should be about 70 euro/MWh, more than 20% less than the incentives
actually offered which paid 89.7 euro/MWh.
This is a burden on the system which seems hardly compatible with the
circumstances of a country in deep recession and with stringent austerity
policies already severely affecting households and enterprises.
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The rush provoked by the huge revenues led also to the installation of a
photovoltaic national park that was non-optimized with respect to the
possible technologies and to the relative costs of the capital outlays, which
are foreseen to fall significantly in the coming years. The result is a
disproportionately high level of expenditure per Kilowatt-hour for the
renewable energy produced. Moreover, photovoltaic energy production
is one of the less efficient technologies for achieving the environmental
targets put in place at European level. Considering that today the Italian
energy system emits about 450 grams of CO2 for each Kilowatt hour of
energy produced, Testa et al. (2013) estimate the cost, including the input
in terms of incentives, of the emission of a ton of CO2 using the most
common carbon-free technologies (Photovoltaic, wind and hydropower).

Early photovoltaic incentives were the most expensive ones, costing
between 450 and 800 euros per avoided tonne of CO2, followed by small
wind and hydro plants which benefit from the ‘all-in tariff’. High power
wind and hydro plants foresee costs of about 100-140 euros/tCO2, similar
to what can be obtained with white certificates 10 at least during an initial
phase (as energy efficiency increases, obtaining further savings becomes
increasingly expensive).

3.3 Industrial development and jobs
The energy incentives, insofar as the focus was not on fostering
innovations or industrial production, led to no significant technological
innovation for Italian firms. In Italy there are no firms producing better
or more convenient solar panels than the Chinese or the German ones.
Only in the production of inverters, a component which accounts for
about 10% of the total value of the plant, are a couple of firms gaining
market shares (KPMG, 2012). Here Italian firms do appear competitive,
10. If the 6.5 billion euros earmarked for photovoltaic incentives were to be invested in the
promotion of energy saving through White certificates and ‘titoli di efficienza energetica
(TEE)’, the emission reduction would be potentially huge. TEE currently cost about 92 euros
and are granted after the saving of 1 TOE (tonne oil equivalent) in the energy final use. With
6.5 billion euros it should be possible to finance savings amounting to some 70 million TOE,
representing nearly 40% of Italian annual primary energy demand (185 million TOE/year).
Subject to the hypothesis that the exchange value of TEEs is able to cover one third of the cost
of the intervention which allows for energy savings, a 6.5 billion public intervention would lead
to savings of about 20 million TOE of primary energy (11% of the total primary energy
consumed). Such saving corresponds to about 50 million CO2 tonnes, 5 times the emission
saving due to the photovoltaic plants currently installed. These benefits are purely hypothetical
and would be valid only during an initial phase (Testa et al. 2013).
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with the value of exports having jumped by over 60% between 2009 and
2010 and remaining high thereafter.

As shown in Figure 11, the contribution of national industry to the total
activity is around 50% in the case of photovoltaic plants, a very low share
when compared with other renewable sources (albeit much higher than
natural-gas-related activities).
Figure 11 Contribution of national industry on whole-life cost: investments,
operating costs and fuel (2012 estimates)
80-90
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Source: SEN2013.

According to Istat, there has been a huge shift in the trade balance deficit
for energy products, industrial and immaterial goods for the purchasing
of panels, and royalties on the patents. The trade deficit due to the
photovoltaic boom amounted to 8.4 billion in 2010 (it was only 2 billion
in 2009), mostly concentrated towards Germany and China from which
Italy imports the photovoltaic cells.
Lower but longer-term incentives, together with related R&D, could have
fostered the birth of a national industry in a sector with secure future
development.

Yet without the development of a photovoltaic-related industrial sector,
the jobs created through the system of incentives were most probably
fundamentally limited to the bricklayers who built the concrete structures
(if any) on which to lay panels, the workmen who assembled them, and
the electricians who made the connections. Subsequent maintenance is
limited to cleaning the panels and cutting the grass in the dedicated area.
In the absence of investment in a national industry, incentives of this kind
support only the demand side and not the supply side, thereby never
really creating green jobs.
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The promotion of a national industry could also have stemmed from
public investment for the so-called ‘smart grids’. The increasing production from intermittent sources needs an efficient system of distribution
which passes though the building of such smart grids. These are
particularly urgent in southern regions where the power installed is
already higher than the peak demand (25 GW vs. 21 GW – SEN, 2013).
Moreover, with the progressive achievement of grid parity, these
infrastructures are increasingly needed for the efficient exploitation of
renewable sources.

In 2010 a number of pilot projects for the introduction of innovative
technologies were launched but their implementation today appears
subject to delay (AEEG 2013). They are intended to improve the current
standards developed in 2011 for the promotion of smart grids 11 and to
enhance the returns on capital invested in distribution services. What
actually happened is a rapid increase along traditional lines, with the
national park rising from 45 thousand to 64 thousand kilometres between
2008 and 2009. In other words, even if the grids have not become
smarter, they have been widely extended.

Conclusions
During the last five years, Italy has seen the worst economic recession
since World War II. As in the rest of Europe, the initially financial crisis
turned into an economic crisis, with a loss of trust in Italy’s ability to
repay its debt. In 2013, the social effects of the crisis are at their peak,
and the situation is not yet improving.
It is common knowledge that the response to the crisis in Europe has
been characterized, especially for peripheral countries, by austerity
measures aimed at reducing fiscal deficits and sovereign debt with a view
to correcting the so-called ‘macroeconomic imbalances’. In Italy, the
measures in question have taken a regressive toll on the economy as a
whole with tough effects for production and employment. As a result of
the crisis, Italy lost 25% of its industrial capacity and level of investment,
as well as over one million jobs.

11. D.lgs 3 march 2011, n. 28 and AEEG, Delibera ARG/elt 199/11.
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The principal economic policy measures since 2008 led to major
budgetary cuts in almost all sectors (with the exception of social
protection to cope with unemployment) with a cumulative effect for 2012,
2013 and 2014 of over 2% of GDP.

Green sectors did not prove immune to austerity: from 2008 onwards,
environmental expenditure, as classified by Eurostat, was reduced; in
2011 it fell by 7%. By 2012 the Ministry of Environment had reduced its
total budget by 70%, with support for energy transformation having
dropped from 58 million euros to 6 million euros. Public research and
development for environmental, transport and energy purpose was
reduced by two thirds.
In spite of all this, the overall results of the Italian green economy are not
totally negative, given the reduction in energy consumption and GHG
emissions, as well as the increased energy efficiency in most sectors.

In particular, during all these years Italy saw an impressive boost of
renewable energy sources thanks to a series of very generous incentives.
The incentives were able to remain in existence because they were
financed directly by consumers in the context of their energy bills without
passing through the state budget. This has applied particularly to
photovoltaic power, but all renewable sources incentives have been
financed in the same way. The approach gained political acceptance
because the measures were seen as environmentally necessary, because
the positive effects on energy security and possibly on the aggregated
demand enabled it to be viewed as a sort of green new deal.

However, the growing economic difficulties suffered by households and
businesses served to draw attention to the fact that incentives were being
financed through consumers’ energy bills, the steady increase in which
was a matter of so much concern that the legislator was compelled to put
to an end to the incentives.

At the same time, tax incentives (that impact directly on the deficit) have
been used to encourage energy-efficiency investments made by
households and enterprises. To date these incentives have managed to
resist the austerity axe but they are bound to be radically reduced in 2016.

In this chapter we have tried to offer a general picture of energy
transformation policies in Italy and to assess the pros and cons of a
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strategy which allowed Italy to reach European energy targets on
renewable sources ahead of schedule, while at the same time imposing
an annual hidden tax burden of over 10 billion euros until 2020, set to
fall steadily thereafter.

We focused on the case of photovoltaic incentives which in Italy
represented the biggest and most controversial experiment. In just a few
years the country has become much greener and is today one of the
largest producers of renewable energies, with a photovoltaic park of
19GW, second only to the German one. Thousands of families and
businesses have in this way started to ‘live with’ renewable energy, a
development that is considered to have a significant cultural significance,
over and above its economic impact.

Yet a number of other drawbacks emerged from such a generous system
and we analyzed these under the headings of ‘equity’, ‘efficiency’ and
‘industrial issues’.

From a distributional point of view, returns on investments are
disproportionate. Italian tariffs were twice or three times higher than
French or German ones in the case of photovoltaic power and 50% higher
for wind plants. Moreover, they are concentrated among a limited
number of big investors, in most cases foreign private equity firms.

No attention has been paid to the rapid reduction in the cost of
photovoltaic technologies and to the increasing efficiency of cells. A
longer-term policy should have led to less generous tariffs and would have
offered incentives for more efficient panels. In 2013 in many Italian
southern regions the grid parity is already a reality, but the Government
actually paid out incentives amounting to billions of euros for plants
which, two years later, would have needed no – or at least only minimal
- incentives.

Finally, no mechanism has been devised or put in place for the support
of a national industry. In such a short time it was not possible to achieve
any medium-term effect on industry and employment. Cells have been
bought from abroad creating a balance-of-trade deficit under that single
product heading of around 8 billion euros in 2010 and 2011 (the deficit
from oil being meanwhile around 30 billion). Employment was generated
for setting up the plants, but this job-creation potential is now over and
what remains is limited to the maintenance of the plants. Italy’s presence
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on international markets, meanwhile, was enhanced solely by the
production of inverters.

The system of incentives for energy efficiency, though it may have
produced less impressive results, turned out to be more cost-effective in
both environmental and economic terms. It is important that such a
system should not now be abandoned, indeed that it be expanded to
include also small residential photovoltaic plants.

In general terms, the whole system of energy transformation in Italy
suffered from a lack of clarity and huge volatility. Rules and tariffs have
been changing at least every year, undermining the ability of different
involved parties to plan their investments efficiently. But Italy is today
less dependent on oil imports and has reduced its CO2 emissions – over
and above the reduction attributable to economic recession – with the
associated benefits in terms of avoided CO2 costs.

Though greater improvements could have been achieved, Italy is now on
course to meet the targets set by the European green package 20/20/20
(though not the Kyoto ones).

Energy transformation sectors were able to circumvent austerity by
incorporating the costs of incentives into consumers’ energy bills. This
approach has now run out of steam: households are impecunious after
five years of recession and businesses cannot stand increasing energy
costs. The way forward must be through public spending: by maintaining
incentives for energy efficiency and selected energy sources, by gradually
redirecting incentives for fossil fuels towards the greening of the
economy, and by investing in a national system of smart grids able to
guarantee full use of the energy produced by renewables now that grid
parity is gradually being reached.

References
Agenzia per la diffusione delle tecnologie e per l’innovazione (2013) Energie
rinnovabili ed efficienza energetica: scenari e opportunità, Quaderni
Innovazione 13.
ANIE (2013) Fotovoltaico, allarme occupazione: oltre 6 mila posti a rischio, Press
release, 24 October 2012. http://anie.it/24-ottobre-2012-fotovoltaicoallarme-occupazione-oltre-6-mila-posti-a-rischio/#.VUIjnsqc7aU
Europe’s energy transformation in the austerity trap

93

Tommaso Rondinella and Elena Grimaccia

Autorità per l’Energia Elettrica ed il Gas (2013) Relazione annuale sullo stato dei
servizi e sull’attività svolta. http://www.autorita.energia.it/it/relaz_ann/
13/13.htm
EEA (2013) Annual European Union greenhouse gas inventory 1990–2011 and
inventory report 2013, Copenhague, European Environment Agency.
EEA (2013) Trends and projections in Europe 2013: tracking progress towards
Europe's climate and energy targets until 2020, Copenhague, European
Environment Agency.
Eurostat (2010) Environmental statistics and accounts in Europe, Luxembourg,
Publications Office of the European Union.
GSE (2012) Rapporto statistico 2011: impianti a fonti rinnovabili in Italia.
http://www.gse.it/it/Statistiche/RapportiStatistici/Pagine/default.aspx
GSE (2013) Rapporto statistico 2012: solare fotovoltaico. http://www.gse.it/it/
Statistiche/RapportiStatistici/Pagine/default.aspx
IEA (2013) Tracking Clean Energy Progress 2013, Paris, International Energy
Agency. http://www.iea.org/publications/TCEP_web.pdf
KPMG (2011) Investire nelle rinnovabili: trend, opportunità, prospettive.
http://www.kpmg.com/IT/it/IssuesAndInsights/ArticlesPublications/Docum
ents/KPMG-Investire-nelle-rinnovabili.pdf
Legambiente (2013) Stop sussidi alle fonti fossili. http://www.legambiente.it/
contenuti/dossier/stop-sussidi-alle-fonti-fossili-il-dossier-2013
MIKE programme (2013) Barriers in the Italian energy innovation system for the
development of renewable energies, Alborg University.
Ministry of Economic Development (2011) Piano d’Azione Italiano per l’Efficienza
Energetica 2011. https://www.enel.it/it-IT/doc/reti/efficienza_energetica/
paee2011luglio.pdf
Ministry of Economy and Finance (2013a) Rapporto sulla spesa delle
Amministrazioni centrali dello Stato - 2012.
http://www.rgs.mef.gov.it/_Documenti/VERSIONE-I/Pubblicazioni/
Analisi_e_valutazione_della_Spesa/Rapporto-s/2012/RsSdACdS-2012.pdf
Ministry of Economy and Finance (2013b) Il bilancio in breve. http://www.rgs.
mef.gov.it/VERSIONE-I/Attivit--i/Bilancio_di_previsione/Bilancio_in_breve/
NEEAP (2010) Italy: second National Energy Efficiency Action Plan.
https://ec.europa.eu/energy/en/topics/energy-efficiency/energy-efficiencydirective/national-energy-efficiency-action-plans
Politecnico di Milano (2012) Solar energy report 2012, Milano.
SEN (2013) Strategia Energetica Nazionale: per un’energia più competitiva e
sostenibile, Roma, Ministero dello Sviluppo Economico.
Testa C., Bettanini G. and Feletig P. (2013) Chi ha ucciso le rinnovabili?, attached
to Formiche, 79, March 2013.

94

Europe’s energy transformation in the austerity trap

How austerity put a brake on the energy transformation in Italy

Dedicated website: Qualenergia.it; Il portale web che analizza mercati e scenari
energetici. www.qualenergia.it
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Energy transformation under the pressure of
austerity: the case of Spain
Bruno Estrada López

Introduction
Energy transformation in Spain is facing serious challenges due to a
number of factors. Although in the first decade of the millennium Spain
has made significant progress in transforming its energy generation
system away from fossil fuel based energy dependency towards renewable
energy, this process has lost momentum and turned into its reverse. In
this chapter we examine the background, the most important pressures
and the most likely causes of this reversal. The first section delivers a
diagnosis of the major problems and weaknesses of the current system
of energy generation in Spain, based on the case of the electricity market.
Section two examines distributional measures between different
consumer groups to balance the effects of high electricity prices. Section
three takes a look at the incentive system for renewable energy generation
and its recent changes. In the fourth section we provide an overview of
the effect of austerity policies, regulatory changes and their impact on
clean energy investments. Section five provides an overview of the
evolution of employment in the Spanish renewable energy sector.

Finally the author draws his conclusions on the effect of austerity policies
and the related regulatory changes on the process of energy transformation in Spain.

1.

The regulatory framework applicable to the
electricity system in Spain

The Spanish energy sector is characterized by high vulnerability and
several major weaknesses. The Royal Decree Law of the government
(RDL 13/2012) that aimed to launch measures to balance cost and income
deviations in the electricity and gas sector, identified the four most
important ones, as follows:
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1)
2)
3)
4)

The high costs of the system;
A high level of external dependence;
Uncertain access to resources and exposure to price volatility;
High environmental impacts of the energy cycle.

In the next sections we provide a more detailed analysis about these
vulnerabilities.

1.1 High costs of the system
This section refers to the electricity market alone. The national prices of
fuels are determined by international oil and gas product prices and by
the taxes levied. I shall not refer here either to the renewable energy
generated from biomass, the final use of which will be biofuels or energy
for domestic uses (heating, refrigeration and production of warm water)
and the generation of heat for industrial processes.

The prices of electricity, gas and other fuels increased over the 2002-2012
period by more than 80%, basically on account of the strong increase in
the oil price, whereas the rise in the general Consumer Price Index over
the same period was 30%. The significance of energy costs in the Spanish
economy is evident when we bear in mind that energy production and
imports represented 12.8% of GDP, according to the latest ‘Input/Output
tables’ of the Spanish economy drawn up by the National Statistics
Institute in 2007.

The current regulation of the Spanish Electricity Sector, in force since
1997 (LSE 54/97), has one of its principal supports in the electricity spot
market, the design of which is somewhat peculiar: electricity prices are a
combination of market and regulated prices, with the latter
complementing the former. The electricity generation market is
composed of several forms of electricity supply generated from plants
characterised by very different technologies and costs.

The system does not adequately cover the costs of some necessary forms of
electricity generating plant. For this there are several reasons, the main one
being the limited availability of primary energy resources in Spain and the
different balance between positive and negative externalities presented by
every generation of technology. While in some cases the system fails to cover
the costs of plants, in other cases, as we will see, it more than covers them.
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According to this regulation, electricity consumers in Spain can buy
electricity through either the Regulated Supply (only customers with a
power set-up between zero and 10kW actually have the choice) or the
Liberalized Supply.
Table 1 Electricity prices in Europe (2011; €/kWh without taxes)
Country

Less than 20 MWh

More than 20 MWh

Italy

0.240

0.102

Slovakia

0.196

0.102-0.09

Czech Republic

0.184

0.101-0.096

Ireland

0.165

0.076-0.068

Spain

0.164

0.075-0.05

Belgium

0.163

0.074-0.067

Germany

0.162

0.071-0.072

Sweden

0.160

0.071-0.067

Poland

0.154

0.076-0.078

The Netherlands

0.148

0.07-0.067

Greece

0.134

0.069-0.057

Denmark

0.108

0.079

Portugal

0.106

0.066-0.061

France

0.105

0.064-0.056

Finland

0.088

0.058-0.056

Source: Ministry of Industry, Energy and Tourism 2014.

Spanish electricity prices are in the medium-to-high band within the European Union. When the government recognizes that electricity prices are
high in Spain, it is referring only to small consumers, as can be seen from
Table 1. Most electricity consumers – 95.2% of them (almost 25 million
to be precise) – have recourse to the Regulated Supply. The government
fixes the rate for these consumers, called as Rate of Last Choice (TUR).

Only five companies, which are subsidiaries of the Five Big electricity
companies in Spain (Endesa, Iberdrola, Union FENOSA, Hidrocantabrico
and EON), are allowed by the government to commercialize their
electricity using the Rate of Last Choice (TUR).

The prices for big consumers are lower, and very similar to the rest of
European countries, due to the government concern that electricity
should not be a factor that will adversely affect the competitiveness of
Spanish companies.
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Electricity systems using more than 10kW of power (fundamentally
companies) are obliged to use the Liberalized Supply. These customers
until now amounted to approximately 1,250,000. The government
regulates only a part, approximately 30%, of electricity prices on the
Liberalized Supply, the so-called Rate of Access. At the present time 27
companies have been authorized as suppliers; many of these are
subsidiaries of the Five Big energy groups.

In October 2012 due to the rising prices of domestic electricity in a
context of low wages and increasing unemployment, thousands of small
consumers, approximately 400,000, previously in the TUR, decided to
join together to form a Consumers’ Association to participate in an energy
auction. Should the price offered by the auction be more favourable than
the TUR rate, the consumers will have to change their supplier company.

Two elements determine the price of electricity for the majority of
consumers: the CESUR (Energy Contract for Supplier of Last Choice)
quarterly auctions in the liberalised sector (production and marketing)
and the additional costs of the part regulated by the government.

The most important problem is located in the CESUR auctions. These set
an unrealistic level of electricity cost for certain installations because the
lower-cost generation technologies (hydraulic and nuclear, with their
investments having been written off) receive a ‘shocking’ premium, as
stated by the National Association of Photovoltaic Energy Producers
(ANPIER) (Energy News, 2014).

The price fixed by CESUR is determined by the production costs of the
latest generating technology built into the system in order to be able to
meet demand levels. In other words, if the latest technology meets 1% of
expected demand and the cost of production is 50 euros/MWh, all the
MW used for the rest of demand are paid at the rate of 50 euros/MWh,
whatever the cost of generation may have been.

Most of the nuclear power plants in Spain belong to two electricity
companies: Endesa (Asco I, 85% Asco II, 36% of Almaraz I and II, 72%
Vandellos II, 1% of Trillo) and Iberdrola (Cofrentes, 28% Vandellos II,
53% of Almaraz I and II, 15% Asco II, 49% of Trillo). Gas Natural
FENOSA have minority shareholdings in Trillo (34.5%) and Almaraz I
and II (11%) and HidroCantabrico Energía in Trillo (15.5%).
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The most important hydroelectric power plants belong to Iberdrola and,
to a lesser extent, to Endesa.

This regulated pricing system – with partially liberalised costs and a
premium for some technologies – has given rise to a piece of accounting
nonsense known as “tariff deficit”, in other words, the difference between
the electricity supply cost and the electricity tariff, which is lower in many
cases. This “tariff deficit” has generated a “false” consumer debt with
electricity companies totalling 26 billion euros. As a result of the financing
needs due to the gap between cost and prices, electricity companies have
issued debt. As price-setting is decided by Government, electricity
companies have found a way to get the State to guarantee their debt. With
such a high level of government liability linked to the energy sector, this
sector was of necessity directly affected by the shockwaves of the
Eurozone crisis. Correspondingly, austerity policies had a direct effect on
the entire energy system, in terms of both the incentive and the
redistribution mechanism.

1.2 Great external dependence
Analyzing the evolution of the Spanish current account balance over the
last decade we note that the usual deficit is fundamentally caused by
energy imports. It is the high external energy dependence of industrial
activities and services – mostly in the transport sector – that explains the
external structural imbalance of the Spanish economy, and not wages.

The Spanish balance between imports and exports of goods and services
has usually been negative. The high surpluses linked to the tourist
industry do not compensate for the balance of goods deficit. In any case,
the coverage rate (export/import ratio) remains around 70%-80%; in
other words, export incomes covered around 70-80% of import expenses.
However the coverage rate dropped by almost 60% during the years of
high economic expansion. How can this be explained taking into account
export trends? The problem was not exports but imports. The dynamism
of imports can be explained mostly by the need for energy goods. These
grew at an average annual rate of 8.7% between 2000 and 2011 compared
with 2.7% for non-energy goods.
According to Eurostat methodology, the Spanish external energy
dependence index was 75.6% in 2011.
Europe’s energy transformation in the austerity trap
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Although the trade deficit dropped by 33.6% in 2012, compared with
2011, it reached nearly 31 billion euros (3% of GDP) according to Spanish
Central Bank figures. Nevertheless, energy imports continued to grow
over the same period. Thus in 2012 energy imports increased to reach
18.4% of total imports with a value of 46.6 billion euros (150% of the total
trade deficit). This means that the trade balance (without energy goods)
shows a surplus.
Table 2 Energy imports/ total imports 2009-2012 (billion €)

Total imports
Energy imports
% of total

2009

2010

2011

2012

206.1

240

263.1

253.4

23.6
11.4%

30.5
12.7%

38.9
14.8%

46.6
18.4%

Source: IEA 2014.

Energy imports, accounting for 4.6% of GDP, hinder the current account
balance and, as a result, the ability of Spain to reduce its foreign debt, as
indicated by the ECB in its monthly bulletin of January 2013 (ECB 2013).
According to IMF calculations, stabilizing the level of foreign debt
requires that the deficit in the current account balance should not exceed
2% of GDP. Therefore, a policy aimed at reducing the high energy
dependence would reduce the trade deficit and external funding needs of
the Spanish economy.

The reasons for the predominance of oil and gas in the Spanish energy
supply, and the real causes of the lack of any real impetus for the
transition towards renewable energies, are to be found also in the
collusion of interests between a part of the dominant political class,
regardless of their political orientation, and the energy oligarchies present
in Spain over a period of several decades. It is striking to note the
presence of numerous former government officials, starting with two
former Prime Ministers and two former Ministers of Economy, from the
last days of Franco up to the present, on the boards of directors of the
main Spanish energy companies – companies whose profits, it should be
remembered, depend on public regulations and investments. Ultimately,
these companies depend on decisions that, actively or passively, have
been taken by those politicians now placed on their boards of directors.
See Appendix.
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1.3 Uncertain access to resources and high volatility
in energy prices
The high Spanish energy dependence on imported fossil fuels, and the
limited Spanish ability to influence producing countries (the importers
of petroleum products have a small relative size in the global scene)
means that Spain experiences high uncertainty over energy resources and
price variability resulting from changes in international oil prices.

Gas imports are an exception because since 1975 supply agreements
between Spain (Enagas and then GasNatural) and Algeria (Sonatrach)
have been reached for long periods of time. The 1975 agreement was for
20 years.

Algeria is the leading supplier of natural gas, accounting for 42.5% of
Spanish gas imports in 2011. Figure 1 shows the significant decline of the
weight of Algeria in Spanish gas imports in the early 2000s, from about
65% in 2001 to 35% in 2009, as a result of a policy of supply
diversification to suppliers such as Nigeria, Qatar and Trinidad and
Tobago. The recovery of Algeria’s share of supplies in recent years is
explained by the need to respect the long-term contracts and by
commencement of the Medgaz submarine pipeline operation in 2011.
This means a reduction in spot market purchases at lower prices.
Figure 1 Spanish imports of Algerian gas, 1995-February 2012
(% of total gas imports)
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Source: IEA 2014.
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Long-term contracts for gas supplies, aimed at ensuring security of supply
for important consumers and for our electrical system have resulted in a
rise in prices, i.e. the ‘tariff deficit’, as denounced by the Renewable
Energy Foundation, which attributed these long-term contracts to the
disastrous gas planning adopted in 2002.

1.4 High energy cycle environmental impacts
The high Spanish energy dependence on fossil fuels means that the
carbon footprint of the country’s energy sector is very high. In 2007,
according to the Sustainability Observatory, emissions of greenhouse
gases (GHG) from energy processing accounted for 78.1% of Spain’s total
emissions.

2.

Measures to balance prices between diﬀerent social
groups

The pricing systems we have described result in a transfer of income from
small consumers, who pay more for their electricity, to large consumers.
While Spain is among the countries with a medium-to-high electricity
price for small consumers, this picture changes dramatically when we
look at large energy-intensive companies. For consumers of over 150,000
MWh electricity is cheaper in Spain than in any other country in Europe
with the single exception of Bulgaria. This higher premium paid by small
consumers is due both to the additional costs represented by fees defined
by the government and to the design of a pricing system based on
quarterly auctions that bring excessive rewards to some installations.

Expenditure on domestic energy in Spain is substantially lower than in
the countries of central and northern Europe because, due to the different
climatic conditions, people need to spend less on heating their homes.
On average in the period 2006-2010 such spending represented only 5%
of the annual net income of an average family, but this percentage is
growing quite rapidly; in 2007 it was 4.3% and in 2010 5.8%. With the
aim of protecting the most vulnerable groups among small consumers,
the government, on 1 July 2009, agreed on the introduction of the
Discount Rate (Bono Social) and the Social Tariff (Tarifa Social). In the
case of the Social Tariff, the contracted power is free of charge. In the case
of the Discount Rate the current rate was frozen at the time of commis104
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sioning of the TUR (Last Choice Rate) until 2012. The Discount Rate is
applicable for a period of two years. To continue to benefit from it, the
beneficiary must continue to meet the qualifying conditions and, if this
ceases to be the case, the company must be notified. The government
estimated that about 5 million consumers would benefit from this
arrangement. According to a study entitled ‘Energy Poverty in Spain’,
conducted in the framework of the REPEX project, the number of people
living in households suffering fuel poverty was about four million in 2010
(Herrero et al., 2012). The updated data is expected to show a substantial
increase in this respect. In order to define energy poverty, this study takes
into consideration two criteria: households that spend more than 10% of
their income on energy costs (5.2 million people in 2010); households
that are unable to maintain their home at a suitable temperature (3.2
million people in 2010). Estimates made by consumer organizations
calculate that savings on the electricity bill will be up to 20% as a result
of the Discount Rate and the Social Tariff.
Four groups may qualify for the Discount Rates:

A)

Residential domestic customers with contracted power of less than
3 KW. The Discount Rate is automatically granted for this group.
B) Pensioners with minimum benefit.
C) Large families.
D) Households in which all members are unemployed.

In the case of the last three groups, requests to access the Discount Rate
must be submitted by letter. In all cases, the beneficiary must be covered
under the TUR, must be a private individual, and the contract for which
application for the Discount Rate is being requested must be his habitual
place of residence.

As an effect of the crisis and increasing spread of unemployment and
poverty, more and more households came under the scope of the Social
Tariff, putting the redistribution system under pressure.

The Ministry of Industry decided at the time that the costs resulting from
the freeze of these fees would be borne by the major electricity companies
themselves. These companies decided to take the matter to court because
they also had to pay the cost of the measures in favour of other
companies.
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The Supreme Court has recently decided that the electricity companies
shall not be required to subsidise the Discount Rate. Yet it is not
considered a measure that violates the Constitution and therefore both
the Discount Rate as the Social Tariff will be maintained in existence.
However, since the electricity companies are not required to bear the cost,
the Ministry has already announced that part of the cost of the Discount
Rate and the Social Tariff must be reflected in an increase of electricity
prices. The Government has also stated its intention to restrict access
conditions to the Discount Rate, by making eligibility means-tested at the
level of the family.

3.

Renewable energies in Spain: the incentive system

Renewable energy consumption in Spain in the first half of 2013
amounted, according to the Ministry of Industry, Energy and Tourism,
to 15.6 % of total primary energy consumption.
Table 3 Renewable energy in total primary energy consumption (%)
2008

2009

2010

2011

2012

2013 (ﬁrst half)

renewable energy

7.6

9.3

11.1

11.6

12.4

15.6

hydropower

1.4

1.7

2.6

2

1.4

3.6

without hydropower

6.2

7.6

8.5

9.6

11

11.9

Source: Ministry of Industry, Energy and Tourism 2013.

However, in Spain the amount of primary energy derived from renewable
energy sources is highly variable due to the importance of hydropower
and the huge climate differences in the country from one year to another.
As shown in Table 3, the increase in renewable energy, excluding
hydropower, is significant in recent years but considerably less than with
hydropower. In 2013 it reached 11.9%.

The National Energy Commission (NEC), a public regulatory although
non-governmental body, considers that ‘renewable energies reduce the
market price of electricity in the peninsula’. Renewable energy
associations claim that ‘the wholesale electricity price rises with more
conventional generation and drops when energy from more renewable
sources is consumed. The deviation of the “tariff deficit” is much higher
than the cost of renewable energy’.
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The Renewable Energy Foundation reported that there were sharp
increases in electricity prices, after Royal Decrees RDL 14/2010 and RDL
1/2012, which established the retroactivity of the new renewable energy
prices, took effect. According to the National Energy Commission, these
increases were due to the coal aids, auctions of last resort tariff, low
electricity demand to capacity payments, overcapacity gas and costs
incurred beyond the Spanish mainland.

However, the major electricity-generating companies have blamed ‘tariff
deficit’ on the premiums awarded for renewable energies and have been
pressing the government to modify the compensation for these energies.
As a result of this pressure the government has adopted different reforms
since 2009 which, while having reduced premiums for renewable energy,
have put in question millions of euros in investment and thousands of
jobs, and without having reduced the ‘tariff deficit’. Recent regulatory
changes in the sector are reflected in laws and royal decrees with main
objectives listed below.
—

—
—

—

—
—

Establishing urgent measures to correct the tariff deficit in the
electricity sector (Royal Decree-Law 14/2010).

Measures to regulate the network connection facilities for small
power electricity production (Royal Decree 1699/2011).

The suspension of pre-allocation procedures and the suspension of
economic incentives for new installations of electricity production
from cogeneration sources of renewable energy and waste (Royal
Decree-Law 1/2012).

Measures adopted for correction of the deviation resulting from
imbalances between the costs and income of the electricity and gas
sectors and to transpose Directives on home electricity and gas and
electronic communications markets (Royal Decree-Law 13/2012).

Urgent measures on debt management were taken in the electrical
system and the financial sector (Royal Decree-Law 2/2013).

A corresponding law aimed to provide for urgent action to establish
the financial stability of the electricity system (Royal Decree-Law
9/2013).
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Most of these government interventions aimed at crisis management
under short term pressures and did not reflect a longer term concept or
vision, the latter one however seems to have a longer term negative effect
on renewable energy generation.

4.

Eﬀects of the crisis and austerity on investment:
changes in the regulatory framework

The Royal Decree Law of 9/2013 mentioned above that was aiming to
restore financial stability in the electrical energy generation sector has
radically altered the remuneration system for renewable energy
premium. This measure signifies government endorsement of the
objections submitted by the Five Big energy groups, namely placing the
exclusive blame for the ‘tariff deficit’ on renewable energy. In reality the
‘tariff deficit’ reflects all price effects in the energy sector, including the
(detrimental) effect of long-term gas contracts, the impact of social tariffs,
the discounts provided for big industry, and the incentives for renewable
energy.

According to the NEC report (CNE 2013), the decree introduces a more
stringent compensation model for electricity facilities producing from
renewable energy sources, co-generation and waste, but there is no
evidence of a similar model elsewhere in the EU, or in other countries
with systems of support to these energies.

The RDL 9/2013 aims to reduce profit margins in the industry, setting
its reasonable pre-tax return 3 points above the interest rate of the tenyear State Bonds in secondary markets. In the judgment of the NEC this
brings considerable uncertainty in relation to application to the
approximately 60,000 existing facilities. The Association of Renewable
Energy Producers considers that the retroactivity of these changes
jeopardises the profitability of many already installed projects.

In the changes to the regulations on price increases there are two
categories of subsidy, one relating to the investment and another to the
activity of electricity production. The NEC warns that the return on the
investment is liable to reach negative values, which ‘could be considered
incompatible with the design of a subsidy allegedly aimed at promoting
the production of electricity from renewable sources’.
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It is necessary to keep in mind that the government has recently abolished
the NEC, incorporating some of its functions, albeit with less means, into
a new Competition Commission which includes other regulated sectors,
while other functions have been taken over by the Ministry of Industry,
thereby reducing the powers of the independent regulator.

Regulatory uncertainty, alongside declining public support for renewable
energy in Spain, has caused the biggest European drop in investment in
2012 in this sector. According to New Energy Finance Bloomberg (BNEF
2013), clean energy sector investment declined by 68% (i.e. 2200 million
euros).

The 26 bn EUR ‘tariff deficit’ reflects the combined effects of the crisis
and of an ill-designed price regulation that favours the influential Big Five
energy groups and big industrial energy consumers. At a time when
exploding social effects of the crisis are leading to a huge increase in social
tariff claims and when the Spanish government needs to take up a 100
bn EUR bail-out framework from the European Stability Mechanism, it
is no wonder that the 26 bn EUR state guarantee for the energy sector
has come under pressure. The question that might be asked, however, is
why the subsidy mechanism for renewables has to fall victim to the
government’s consolidation effort.

5.

Evolution of employment in the renewable
energy sector

No official statistics on employment in renewable energy are available,
since the Labour Force Survey contains no renewable energy subsector.
Until 2011, the Institute for Energy Diversification and Saving (IDAE) of
the Ministry of Industry funded studies on employment in different study
and research institutes, such as ISTAS of CCOO, as well as industry
associations. It is not currently possible to know the evolution of
employment in the sector over the last two years, as the regulatory
provisions governing renewable energy have undergone so many
changes.

Data provided by the Association of Renewable Energy Producers (APPA)
(see Table 4) show a loss of 20,000 jobs in 2009 and 2010 and a total of
111,455 workers directly or indirectly employed in 2010.
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Table 4 Total employment in the renewable energy sector (2005-2010)
2005

2006

2007

2008

2009

85,571

90,142

95,111

131,229

116,885

2010
111,455

Source: APPA 2013.

APPA estimates that Spain would reach, by 2020, a volume of power
generation from renewable sources of only between 12.6% and 17.1%, far
below the 20% target set by the Renewable Energy Directive (2009/
28/EC) and approved by the Spanish government in its own Renewable
Energy Plan (PER) 2011-2020. For this reason, the European Commission
has decided to send the Spanish government a reasoned opinion.

6.

Author’s evaluation of the regulatory review
on renewable energy

The crisis and resulting drop in energy demand reduced the large profit
margins enjoyed by the electrical companies whose main facilities are
conventional generation (coal-fired, combined cycle, nuclear and
hydroelectric). The context is thus one of increasing competition in an
environment of declining demand.

Increasing competition in renewable energy prices, despite reductions in
premiums and government commitments to domestic coal-burning to
maintain employment in coal mining, have called into question much of
the potential capacity offered by electrical plants based on a gas-fuelled
combined cycle.

During the first quarter of 2013 combined-cycle plants of major electrical
companies worked to only 10% of capacity. Several facilities have
questioned the viability of this form of generation given the prices they
are obliged to pay to buy natural gas as a result of long-term supply agreements with Algeria. The result of this situation is that Spain has begun to
re-export the Algerian gas since 2011, after liquefying it. In the first quarter
of 2013 gas exports increased by 18% to 260 million cubic metres.
Endesa has already launched several collective redundancies within its
combined-cycle plants. As they do not come into operation due to the
lower price of renewable energy, the goal of this company is to cut by 10%
its workforce of 10,500.
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The pressure exerted on the government by major conventional
companies (Endesa, Gas Natural, Iberdrola) – it is worth remembering
that there are several former heads of government and former finance
ministers on their boards – has led in Spain, since 2009, to the
dismantling of the promotion model of renewable energies. Not only does
this result in greater energy vulnerability, but renewable energy
production has been the only effective tool for reducing energy imports,
the high energy intensity of the Spanish economy and CO2 emissions.

The current lack of government commitment to renewables has reached
such a level that the European Commission has opened a file to
reprimand Spain – and Italy as well – for failing to notify measures
transposing Directive 2009/28/EC on renewable energy which has been
planned to implement the goal of achieving a 20% share of renewables
in final energy consumption in 2020.

The European Commission itself has published a report, commissioned
from the consultancy Ecofys, which concludes that Spain would reach
only between 12.6% and 17.1% of power generation from renewable
sources, far short of the 20% proposed by the Commission and included
in Spain’s own Renewable Energy Plan 2011-2020 (CEER 2013).

The reversal in energy policy driven by the Spanish government has not
only reduced the premiums available for renewables, but has also
generated legal uncertainty in investors, which is calling into question
the millions of euros already invested and thousands of jobs.

There is thus little expectation of any significant reduction in Spain’s
current economic dependence on fossil fuels; CO2 reductions are also far
below original estimates.

Spain also risks losing its position of technological leadership in the
generation of electricity from solar energy that has in the past allowed
major Spanish companies to position themselves in markets such as USA,
Algeria, UAE and South Africa.

The case of Spain shows that the effects of the crisis and austerity policies
combined with a malfunctioning regulatory system can lead to a deconstruction of support for renewables and derail a previously successful
energy transformation process.
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Members of the boards of directors and advisors at Spanish energy
companies linked to political parties
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Company
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former head of the Spanish tobacco state
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Spanish Socialist and Workers’ Party (PSOE)
People’s Party (PP)

- Carlos Perez de Bricios (former
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- Juan Manuel Otero, board member
until 2012, (former minister with UCD)
- Carlos Borbón de las Dos Sicilias,
Infante of Spain

Centre Democratic Union (UCD) in
late Francoism

PNV (Basque Natinalist Party) and CiU
(Convergence and Union)
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Energy-eﬃciency investment with special regard
to the retroﬁtting of buildings in Europe
Marco Torregrossa

Introduction
Addressing the gap between potential and realised energy-efficiency
investment represents a key element of successfully risk-managing the
EU’s transition to a low-carbon economy. It is a core component of the
strategy enabling the EU to meet its binding 2020 and indicative 2050
emission-reduction targets in a cost-effective and timely fashion. Failure
to do this will mean the gap must be filled instead with higher-cost
supply-side solutions.

One of the difficulties in assessing the energy-efficiency gap is that −
unlike building power stations − the opportunities for efficiency
improvement are fragmented and often hidden, and therefore hard to
capture from an investment perspective. A comprehensive and stable
policy framework is needed to establish an enabling environment for
investment by sending the right signals to those who wish to finance
energy efficiency.

This chapter discusses the energy-efficiency retrofit market in Europe
with the final goal of providing guidance on how to increase current
levels. More specifically, it starts by addressing the current investment
reality and the barriers to and solutions for improvement, looking
specifically at the effects of the recession on the retrofit sector. An
overview is given of public and private retrofit investment programmes
conducted in the member states, with a case study from Hungary. The
chapter concludes by highlighting the employment-creation potential
from energy-efficiency retrofitting, before making some final
recommendations.
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State of investment and untapped potential in the
energy-eﬃciency retroﬁtting of buildings
There is no doubt that energy efficiency represents the largest untapped
opportunity for emission reduction in the EU and that it could deliver up
to 33 percent emission reductions across the EU economy by 2020.
Buildings alone account for 40 percent of the EU’s final energy
consumption and have been identified by the European Commission
(2009) as a very real and major opportunity to deliver greenhouse gas
cuts. Analyses conducted by the Wuppertal Institute (EUFORES et al.
2009) indicate that up to 65 billion euros need to be invested in building
retrofits each year to 2020 to meet the 20 percent energy-efficiency
target. Looking beyond 2020, analysis by DG Clima (European
Commission 2011) estimates that 4.25 trillion euros are needed for
energy-efficiency investment across the economy between 2011 and 2050
in order to meet an 80 percent EU greenhouse-gas reduction target. DG
Clima’s analysis states that 759 billion euros need to be invested between
2011 and 2020 − and a steady increase in investment is assumed over the
following decades to peak at 1.38 trillion euros between 2041 and 2050.

Yet despite the undoubted huge potential, energy efficiency continues to
rank at the lower end of the spectrum of realised sustainable energy
investment opportunities. In 2011 "energy smart technologies" – which
include energy efficiency but also smart grid, power storage, and
advanced transport – accounted for only 7 percent ($19.2 billion) of
global clean-technology investment.

The current incremental approach to deploying energy efficiency is not
working. Although commercial investors have woken up to the economic
potential for energy efficiency, tangible project-based large-scale
investment opportunities are limited. In addition, the investment
identified by Bloomberg New Energy Finance’s analysis which was
focused on corporate research and development (R&D), venture capital
and private equity, indicated that investment in retrofit projects in the
real economy was limited. The public sector has done little better: nearly
8 billion euros of EU Cohesion Funds set aside for energy efficiency
remained unspent as of December 2010.

The abundance of the investment potential and − according to the
Marginal Abatement Cost (MAC) Curve by McKinsey & Co − the supposedly modest costs of energy efficiency compared to power generation
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investments indicate the presence of very significant barriers affecting
realisation of the energy-efficiency potential.

Barriers and solutions to increase ﬁnancial investment
for building retroﬁts
Raising the energy efficiency of buildings would reduce global energy
demand by 31 quadrillion thermal units (QBTU) which is 20 percent
more than the global use of energy by shipping and air transport
combined. In Europe, there is the opportunity to reduce energy demand
by more than 5 QBTU by improving the energy efficiency of buildings. Of
that opportunity, nearly 70 percent is from improved building heating
and cooling performance through retrofitting existing buildings. The
remaining opportunity is split fairly evenly between improving the
heating and cooling performance of new buildings and switching to more
efficient lighting, appliances, and electronics. In many cases, there are
very attractive returns from investing in retrofitting existing buildings.
For instance, simply cleaning air-conditioning coils could reduce
electricity consumption by more than 5 percent. More broadly, many
basic retrofits have attractive internal rates of return of more than 10
percent.

However, investment in retrofitting buildings is constrained by a number
of barriers, including the following:

1.
2.

3.
4.
5.
6.
7.

8.
9.

Austerity policies that limit public investments and incentives;
a lack of awareness among financiers of opportunities for energy
savings;
a lack of certainty that promised savings will be achieved;
split incentives between landlords and tenants;
a lack of available capital for investment in such projects;
a lack of technical expertise among financiers;
biased financial perceptions on the part of private investors about
high-level initial investment costs and payback periods;
relatively high transaction costs due to small size of energy-efficient
projects compared to other investments;
a lack of a systemic approach to bundling investments.

In addition, in buildings, a large variety of specifications on anything from
the height of ceilings to staircase areas means that, in a number of
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countries, construction projects are inefficient and expensive—another
barrier to investment.

While the financial crisis has set a downward trend to real estate
valuations, the retrofitting of the existing building stock could be a means
of reversing the tendency. It is however regulatory uncertainty that
appears to be the main barrier to increased energy-efficiency investment.
In addition, improved standards in building codes, government
awareness programmes, innovative financing methods, and support for
the development of specialised energy-service companies are among the
approaches that could overcome these barriers.

The Buildings Performance Institute of Europe (BPIE) has examined this
matter in greater depth and distinguishes the following levels of
renovation coupled with needed investments:

—

—

—
—

Minor renovations: the implementation of 1 or 2 measures (e.g. a
new boiler) resulting in a reduction in energy consumption of
between 0% and 30% (with average investment of 60 euros/m2).

Moderate renovations: involving 3-5 improvements (e.g. insulation
of relevant parts of the dwelling plus a new boiler) resulting in
energy reductions in the range of 30%-60% (with average
investment of 140 euros/m2).

Extensive renovations: in this approach the renovation is viewed as
a package of measures working together leading to an energy
reduction of 60% - 90% (with average investment of 330 euros/m2).

Almost Zero-Energy Building renovations: the replacement or
upgrade of all elements which have a bearing on energy use, as well
as the installation of renewable energy technologies in order to
reduce energy consumption and carbon-emission levels to close to
zero (with average investment of 580 euros/m2).

The BPIE also concludes that little data is available about the number of
renovation projects being undertaken, their extent, costs, effects, or
indeed trends in renovation rates. Renovation rates (other than those
relating to single energy-saving measures) are estimated between 0.5%
and 2.5% of the building stock per year (BPIE 2011).
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BPIE therefore assumes that the current prevailing renovation rate across
Europe is around 1%. To meet the EU’s energy savings target for 2020,
this rate will need to double or even triple. According to BPIE (2011), 85%
of all current renovations could be characterised as minor, 10% as
moderate and 5% as extensive. The number of renovations leading to
nearly zero-energy buildings is considered negligible.

Given the depth of the private investment crisis and its importance for
the resumption of GDP growth in Europe, governments should focus on
removing barriers to investment in sectors where this would have a
measurable impact on GDP growth in the short to medium term. One
such opportunity is indeed the energy-efficiency retrofitting of buildings.

Retroﬁt investment for public and private buildings
The financial crisis has made building owners more cautious about
spending on energy-efficiency improvements. This is particularly the case
with large commercial and public buildings.

Commercial and public buildings make up 25% of the existing building
stock in Europe. While they are in a minority compared to residential
housing, energy-efficiency improvements in commercial and public
buildings pay back faster than in residential houses because the reduction
in electricity bills is more substantial, making the return on the initial
investment visible more rapidly. Hence, experts argue that upfront
investments can be recovered fast and go beyond merely saving energy
and reducing electricity bills. Surely, this should be enough to persuade
public and commercial building owners to make the investment.
However, the financial crisis and EU austerity policies have made them
more cautious about making large up-front investments in energyefficiency refurbishments.
Working on public buildings, for example, can indeed be very costly, since
most have a historical value that makes it harder to carry out traditional
energy efficiency improvements. In addition, public authorities see
expenditure on energy efficiency as public spending that needs to be fit
into the tight fiscal criteria defined by European austerity policy.
One of the reasons for reluctance towards energy-efficiency improvements is the often heavy up-front investment cost and the need to see
Europe’s energy transformation in the austerity trap

119

Marco Torregrossa

immediate results. However, the burden of the initial capital investment
can be spread through specialised energy-services companies (ESCOs),
like Germany's Kreditanstalt für Wiederaufbau (KfW), a governmentowned development bank based in Frankfurt. KfW provides, through
regular banks, long-term loans for residential houses, but also for public
authorities and enterprises that want to refurbish their old buildings or
make their production more energy-efficient. What makes the KfW
scheme attractive for investors is that it also takes part of the investment
risk, making it a leader in the field of energy-efficiency retrofits. For every
euro spent, investors saw a return of 5 euros, calculated on the basis of
the number of jobs created or the benefits brought to society and business.
Even so, the most frequent obstacle for investing in energy efficiency
remains the long investment return period and the inability to secure the
investments on acceptable terms. However, a cost-benefit analysis, after
an initial energy-efficiency audit, can make public customers change their
mind as in some cases the return on investments can be as fast as between
two and five years.

Despite the more cautious attitude towards spending from public
authorities in times of crisis, there are many private businesses and
owners all over Europe currently undergoing energy efficiency improvements in their buildings. Whilst most of their reasons are economic, such
as saving money on their electricity bill, end users opt for lower-energy
buildings also because of the higher property value and comfort.

When economic or social reasons are not enough to convince a business
to make their buildings green, then the pressure of public opinion might
still work. In the corporate sector, reputation plays a central role. When
they make energy-efficiency improvements, companies are able to adapt
their corporate messages and showcase their responsibility in managing
their carbon footprint. At times of crisis, energy efficiency at production
sites is already a prerequisite for reducing costs and is even increasingly
becoming a marketing argument.

Eﬀect of recession on retroﬁtting investment
This is the pattern we are now observing in Europe. Investment has
dropped the most in countries (Greece, Ireland, and Spain) and sectors
(construction and real estate) that have experienced the largest fall in
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economic growth expectations. The bursting of the property bubble in
some European countries, which has left a large amount of spare
residential dwelling capacity, means that little new construction is taking
place (let alone retrofitting) and has coincided with depressed residential
real estate investment. The boom was fuelled by increases in household
debt, which rose significantly as a share of GDP in some countries
between 2002 and 2008; in Ireland it increased from 50 percent to 108
percent and in Spain from 49 percent to 82 percent. Corporate debt in
the construction and real estate sectors also rose; by 2008, it was more
than double its 2003 level.

The demand outlook in the construction and real estate sectors has
weakened considerably since the bubble burst. Fixed investment fell by
18 percent between 2007 and 2011. This accounted for around half of the
total drop in combined fixed investment, well above these sectors’ onethird share of fixed investment. Sharp falls in Greece, Ireland, and Spain
accounted for 30 percent of the total. Outside these countries, the
percentage drop in investment in these sectors was comparable to that
observed in other sectors, reflecting a broad loss of confidence. Sales
volumes fell by 20 percent in residential construction and by 14 percent
in non-residential construction but by only 6 percent in civil engineering.

Conversely and on the bright side, according to the Global Buildings
Performance Network (GBPN), the long recession may sometimes also
increase the attractiveness of energy-saving investments in buildings,
according to a new survey of construction and real estate. “Deep retrofits
will be crucial to achieving lasting value,” the report says. As financial
assets have grown more risky, investors have found that building
renovations cut energy costs, increase rental values and prevent such
assets from depreciating.

The GBPN (2013) report "Investing in energy efficiency in Europe’s
buildings" finds that the risk of asset depreciation on properties is
compounded by a lack of data about the energy consumption and carbon
footprints of buildings. Only half of the EU companies surveyed by the
BPIE audited their energy use, although this figure is higher than in the
US (30%), India (28%) or China (15%). Of those companies which have
begun proactive evaluations, four lessons emerge, the report says:
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—

—
—

—

Deeper retrofits lower the risk of asset depreciation;

Taking a portfolio approach to managing building stock helps large
property owners increase the cost effectiveness of their energy
efficiency efforts;
Retrofitting should be strategic and Europe’s oldest and most
inefficient buildings should be renovated first;
The scale of investment determines the speed of the retrofitting.

The findings suggested that investors were increasingly willing to invest
in refurbishments of their own properties, because they had lost trust in
other forms of investment. The depressing effects of the financial crisis
had been felt most on the commissioning of new buildings. Unlike China
and India which are experiencing a housing construction boom, new
construction in Europe represents only around 1% of the total housing
stock at present.

According to the Energy Efficiency Directive (EED) and the Energy
Performance in Buildings Directive (EPBD), all new buildings in the EU
should be "nearly-zero energy" consumers by 2021 but it is left up to
member states to define what this means. The BPIE report also states
that more definition of what is meant by "nearly zero-energy buildings"
is needed. Member states must ensure that implementation of the
directive is done effectively, and that they put a national renovation
strategy in place that incentivises deep renovation.

In addition, a lack of EU-wide harmonisation of the directive’s energy
performance certificates was causing problems for private sector
companies which operated transnationally. These certificates are
supposed to give property owners and tenants information about the
energy quality of buildings but, in the absence of common rules, it is
difficult to compare the data across borders.

Public revenue beneﬁts from buildings retroﬁtting
The creation of improvements in energy efficiency may offer a new source
of tax revenue for governments. This includes revenue from direct taxes
such as corporation and income taxation but also indirect taxation such
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as value-added tax (VAT) on construction and installation services.
Research by KfW Bankengruppe shows that for every euro of public funds
spent on its Energy Efficient Construction and Refurbishment
programme in Germany in 2010, the Federal Government received 5
euros in tax revenue. In total, the programme produced 5.4 billion euros
in direct tax revenue from companies and employees in 2010.
Additionally, the 340,000 jobs created by the programme in the same
year reduced government spending on unemployment welfare payments,
representing savings of 1.8 billion euros in 2010. The KfW Energy
Efficient Construction and Refurbishment programme offered 8.9 billion
euros in promotional loans, which crowded in further private sector
investments worth 21.5 billion euros in 2010. The programme achieved
returns of 12.5 percent on investment, which enabled KfW to offer 1
percent subsidies on their loan interest rates.

This example illustrates the potential for energy-efficiency programmes
to generate substantial revenue for governments, a particularly attractive
opportunity for economies that are currently operating below capacity
because of the crisis. However, it will be important to consider revenue
losses that may arise elsewhere as a result of structural change to the
economy, an effect that is likely to be more pronounced in economies
running at near optimal capacity.

Energy-efficiency improvements − particularly those requiring retrofits −
are often a "hidden" investment opportunity. Just like carbon emission
reductions, up-front time and effort need to be put into seeking out many
of the opportunities. A complete energy efficiency upgrade of the EU’s
building and wider industrial and utility infrastructure is therefore likely
to happen only if governments start to regard identification and delivery
of energy efficiency as being on the same level with other major
infrastructure delivery, and if they provide fair and equivalent treatment
to supply- and demand-side solutions.

The successful delivery of large and complex retrofit programmes will
require a multi-faceted and sustained focus because, just like other
critical infrastructure programmes and projects, delivery will involve
many major investment decisions and multiple stakeholders. Issues
affecting successful delivery will include those of a systemic nature such
as planning and, in some countries, energy-pricing policy − which will
affect programmes as a whole − and project specific issues, such as the
commercial arrangements between stakeholders. Government action can
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help to pave the way for the necessary investments to be made, whether
projects or programmes are being delivered by the public or the private
sector or by both in partnership.

Retroﬁtting investments programs
from the member states
Programmes investing in the retrofitting of buildings to make them more
energy-efficient can be found in a number of EU countries. These tend to
cover private households, but some countries have chosen to finance this
kind of retrofitting work in public and industrial buildings as well.
Belgium, the Czech Republic, Germany, Estonia, France, Ireland, Italy,
Latvia, Lithuania, Hungary, Austria, Poland, Romania and Slovenia all
have building retrofitting initiatives in place. Although job creation may
not be the primary aim of such initiatives, these programmes are
recognised (BPIE 2011) as having positive employment effects in a sector
which often has been severely affected by the economic crisis
(construction). They may also grant social benefits by improving the
buildings and thereby the living/working conditions of their inhabitants/employees.

In the Czech Republic, for example, the "Green Savings" (Zelena Usporam) programme was launched in late 2009. This large-scale project
operated by the Ministry of Environment focuses on achieving savings in
heating energy through the installation of additional thermal insulation.
The programme has subsidised new insulation for family houses and
apartment buildings, including the replacement of windows and doors,
the replacement of environmentally unfriendly heating devices, as well as
the construction of new houses which meet the passive energy standard
and solar energy technology, primarily in residential housing. Since 2011
the programme has paid out almost CZK 20 billion (EUR 792 million), as
over 250,000 households were able to use the programme support to
insulate their dwellings, and supported 19,000 jobs per year. A second
programme, the "Panel Programme", focused on heat insulation in panel
technology for concrete apartment buildings inherited from the
communist era. The insulation projects supported by the Panel Programme created about 6,000 jobs annually. In addition, it is suggested
that the fiscal multiplier effect of the "Green Savings" programme has been
larger than those of other public expenditures thanks to the requirement
for co-financing of each insulation project from private funds.
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Austria’s programme for the thermal reconstruction of buildings project
was also effective in terms of employment generation, specifically in the
construction sector, where more than 20,000 jobs were secured or
created in 2011 and 2012 alone.

In Belgium, according to estimates from the Construction Federation, the
energy renewal of existing buildings (excluding wall and floor work)
should provide jobs for a total of 13,500 people over the next 10 years
(Plasman et al. 2013). More rigorous criteria will result not only in an
increase in green jobs but also in a greening of existing employment,
given that these regulations have an impact on the working methods and
kinds of activities required by these jobs (technological modifications,
choice of materials, replacing the maintenance of heating systems with
that of a far more substantial ventilation system in passive houses, etc.).

Germany’s building retrofitting programme, which was promoted by the
trade unions and employers’ organisations, is the biggest programme of
its kind worldwide. It mobilised around EUR 100 billion in the past
decade and – besides enhancing energy efficiency – created around
300,000 direct jobs per year. The programme is supported by loans from
the German development bank KfW.

In Romania one of the objectives of the government scheme to improve
the energy efficiency of large multi-storey apartment buildings was to
support the construction industry at a time of crisis. The ongoing "Green
House" initiative in Romania, which started in 2009, aims to promote
energy efficiency among households and business establishments by
providing subsidies for the installation of heating and power plants using
renewable energy sources (RES). The measure encourages the use of RES
while in the meantime supporting employment in a specific sub-sector
of the construction sector and also providing an incentive for training in
green qualifications. The scheme encourages individual and community
initiatives and promotes entrepreneurship. In 2011 some 11,000
households and 170 businesses benefited from the initiative.

An important instrument for the UK government is the "Green Deal",
which came into full effect in autumn 2012. The basic idea is that
consumers can improve the energy performance of their homes by using
the services of the so-called "Green Deal Providers". There are no upfront
costs for installing energy-saving measures; rather, those costs are
covered by the energy savings on their energy bill (the Pay-As-You-Save
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principle). The measures can include loft and cavity wall insulation,
energy-efficient glazing, innovative hot-water systems, condensing
boilers and controls, solid wall insulation, as well as micro-generation
systems. At the heart of the Green Deal Policy is the "Golden Rule", which
determines the amount of money that consumers can borrow. It limits
the amount of Green Deal finance that a provider can attach to the
electricity bill, which is related to the estimated energy bill savings that
are likely to result from the installation of measures in the Green Deal
plan.

The Building Insulation Programme in Slovakia was launched in mid2009 as part of the government’s stimulus package to mitigate the
negative impacts of the economic crisis. The idea was to use revenues
from emissions quota sales to improve energy savings and reduce housing
costs for households by way of subsidising the thermal insulation of
residential buildings built before 1989. Support was provided to
applicants in the form of interest-free loans of up to 100 percent of the
costs provided projects led to heating energy savings of at least 20
percent. A government evaluation report (Government of Slovakia 2011)
confirmed the creation of approximately 8,000 job opportunities and
rated the programme one of the most cost-effective stimulus measures.
Applications significantly exceeded available funds and the government
decided in 2011 to extend the programme.

In France, the "Grenelle Plan-Batiment" required that by 2012 all new
buildings would be low-power and by 2020 they will all be energypositive. The plan includes progressively scaling up capacity to renovate
400,000 units in 2013 and 800,000 houses using the most energy by
2020.

In conclusion, the type of future real-estate investment will differ from
country to country. In some parts of Europe, including Spain and Ireland
where property booms have left large housing extensions, additional
private investment could still occur through efforts to boost energy
efficiency in new buildings and from retrofitting. If Europe were to meet
its 2020 energy targets, retrofitting existing buildings and improving the
energy efficiency of new buildings, including the installation and use of
more energy-efficient materials and equipment, could lead to roughly 37
billion euros a year of additional investment between 2010 and 2030.
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Case study: investments in energy-eﬃciency retroﬁtting
in Hungary
A specific focus on Hungary has been chosen because of the availability
of one expert study that demonstrates the benefits of deep retrofitting
within the context of a less ambitious country-wide energy-efficiency
programme. The results of this study, coupled with the carrying out of
specific retrofit projects suggested by it, may provide useful guidance for
other member states wishing to invest in similar retrofit programmes.

A study (CEU, ECF 2010) on the impacts of a large-scale deep buildingenergy-retrofit programme in Hungary has demonstrated that up to 85%
of Hungarian heating energy use, and the corresponding CO2 emissions,
can be avoided by a consistent and wide-spread deep retrofit programme
in the country. This, in turn, can substantially improve the country’s
energy security: by 2030 a deep renovation scenario could save up to 39%
of annual natural gas imports and up to 59% of natural gas import needs
in the most critical month from the perspective of energy security,
namely, January.
At the same time, the study has also highlighted the major risk associated
with less ambitious retrofitting programmes. If renovations aim at keeping
today’s retrofit depth in the manner of those implemented by existing
programmes (i.e. reducing around 40% of present energy use in existing
buildings on average), this results in a significant lock-in effect. This suboptimal renovation scenario saves only approximately 40% of final heating
energy use, locking in approximately 45% of 2010 building heating-related
emissions at the end of the programme, around 22% of 2010 total national
emissions. This means that it will become extremely difficult, as well as
expensive, to achieve the ambitious mid-term climate targets, such as the
often quoted 75-85% reductions that are needed by 2050.

The realisation of a sub-optimal rather than a deep renovation scenario
results in other compromises too, such as in terms of energy security
enhancements. Instead of saving up to 39% of national natural gas
imports, it saves just over 10%; and the peak consumption (January
import needs) is reduced merely by 18% as opposed to the 59% reduction
in the deep scenarios.
With regard to the employment effects, the results of the study clearly
indicate that adopting a high efficiency retrofitting standard – close to
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‘passive house’ – would result in substantially higher employment
benefits than the business-as-usual and sub-optimal renovation
alternatives.

In particular, the study has demonstrated that a large-scale, deep
renovation programme in Hungary could create, by 2020, up to 130,000
net new jobs, as opposed to 43,000 in the sub-optimal scenario. These
figures include the workforce losses in the energy-supply sector – which
is likely to be hit especially hard in district heating in the deep renovation
scenarios. It is important to highlight that up to 38% of the employment
gains are due to the indirect effects on other sectors that supply the
construction industry and the induced effects from the increased
spending power of higher employment levels.

As highlighted above, the study has demonstrated that from a socioeconomic and environmental perspective it is important that the
government supports a deep renovation programme rather than a suboptimal one.

Strictly from an employment benefit perspective, a first scenario brings
the best results: 131,000 jobs as opposed to the 78,000 of a second and
52,000 of a third scenario – the scenarios aiming at equally ambitious
renovation levels, but with more gradual implementation rates (150,000
and 100,000 dwelling-equivalent per year, as opposed to 250,000 in the
first scenario). However, the corresponding annual investment needs are
also significantly higher (up to 4.5 billion Euro/year for the first scenario
in the initial phase of the programme as opposed to 2 billion for the
second, and 2.8 billion for the third scenario). While it may be possible
to free up and allocate the requisite capital for the purpose, more
significant re-channelling and drastic changes in both material and
labour markets would – as well as representing a major shock to the
labour market – have more negative effects, as described in the study.
Therefore a more gradual, longer-term implementation of a deep
renovation programme is desirable from these perspectives.

The research has also found that redirecting the current energy subsidies
and making wise use of available EU funds would make available around
1 billion Euro per year, an amount that would, by itself, practically cover,
during the first years of the programme, the full annual costs of
renovating Hungarian buildings at a rate of 100,000 units per year.
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Viewed from a total cost perspective, what is more, a more gradual
implementation of a deep renovation programme is considerably more
attractive. Due to the relative inexperience with deep renovation knowhow and technologies, initially these will undoubtedly be more expensive
than after a learning period when experience will have been built up and
more mature markets and competitive supply chains established. As a
result, a more aggressive renovation programme (i.e., 250,000 renovated
per year instead of 150,000 or 100,000) results in higher overall costs of
renovating the Hungarian building stock: 60 billion euros for the first,
50 for the second and 44 for the third scenario. On the other hand, the
implementation of a more aggressive programme would result in a faster
harvesting of energy-saving benefits: by 2050, the total accumulated
undiscounted benefits of the first scenario would amount to 97 billion
euros, whereas the second and third scenarios would have produced 80
and 60 billion euros of energy savings respectively.
On the qualitative aspects of the new jobs created, it is believed that the
length of the programme ensures that the jobs created are long-term, and
the fact that the whole building stock is considered for renovation implies
that the new jobs are likely to be distributed throughout the country, as
renovations are usually carried out by local small and medium enterprises
spread throughout the country.

To create the conditions for a smooth implementation of the programme,
the public administration should be decisively involved in the planning
and the financing of the retrofit programme, to promote initiatives that
would reduce the risks of supply bottlenecks (such as labour, material or
finance supply) and to ensure that the renovations deliver the expected
energy savings, so as to ensure the financial practicability of the intervention.

The example of Hungary shows that viable means exist to unlock the
potential for creating additional jobs while reducing the energy costs of
households and public buildings and making further contributions to
mitigate climate change. Among the scenarios presented in this case
study, the results indicate that deep (i.e., passive house-type) renovations
are recommended as compared to sub-optimal ones. High-efficiency
renovations create more jobs, save more energy, reduce more emissions
and decrease to a larger extent the energy dependency of the nation.
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Employment creation from investment in energyeﬃciency retroﬁtting
Energy-efficiency improvements can be implemented wherever energy is
consumed in the production process. This can include energy-efficiency
improvements to major infrastructure, residential and commercial
buildings, equipment used in residential and corporate buildings, and
transport required for logistical purposes. Installation of energyefficiency improvements tends to be implemented on a localised basis,
by engineering, construction and installation companies. This provides
substantial and diverse job-creation potential.

In some cases jobs related to implementing energy-efficiency
improvements are more labour-intensive − i.e. less productive − than
alternatives and this might reduce whole economy output. However, in
the current demand-deficit environment this is not an issue − and may
actually generate an advantage in terms of job creation and boosting
income. It should be noted also that many jobs in this sector involve the
deployment of innovative technologies − including high-tech industrial
process technology; district heating and combined heat and power
systems; smart meters and smart grid; advanced heat pumps; laser
measurement technologies; and infrared technologies to assess thermal
loss from buildings − that enhance productivity and so should be
encouraged. In parallel to running programmes focused on retrofitting
for energy-efficiency improvement, therefore, EU economies should focus
on driving innovation and growth in higher-productivity sectors to avoid
low-skill and low-growth lock-in.

There is no doubt that member-state-led energy-efficiency retrofitting
programmes will provide localised low-carbon jobs. The labour-intensive
nature of the work also means it has the potential to provide extensive
employment − a critical requirement in European economies that are
operating under capacity. However, over the medium term a stimulus
programme focused on energy-efficiency retrofitting could start to have
an adverse impact on growth because a proportion of it is classed as lowproductivity work. Many of the technologies needed − insulation, variable
speed motors and so on − are mature and well understood. But further
innovations around smart technologies, energy storage and retrofitted
building insulation are needed to improve energy management and
increase productivity. So governments should also have a focus on driving
technological innovation, securing localised manufacturing bases and
130

Europe’s energy transformation in the austerity trap

Energy-eﬃciency investment with special regard to the retroﬁtting of buildings in Europe

ensuring that in the medium-term higher growth levels are secured.
These technologies have a strong potential to contribute to growth both
through the learning effects of developing and diffusing new technology
and through further improved energy management. Switching to energyefficient technologies through directed technical change can lead to
dynamic gains in both carbon savings and welfare gains that continue to
accrue over time. Early action by member states to develop expertise in
the next generation of energy-efficiency technologies could allow them
to capture innovation clusters and high value R&D and manufacturing
jobs. The extent to which this happens locally will depend on the
successful design and implementation of member state and European
industrial policy.
Industrial policy always raises questions of whether and when
governments can effectively sponsor the creation or competitiveness of
new industrial sectors. Thus a green-growth programme focused on
energy efficiency faces the same set of challenges that industrial
development has always faced. More important is effective structuring of
the skills base (education and training provision) and provision of capital
(through grants but also public financing institutions) through the supply
chain to provide durable comparative advantage in competitive world
markets.

There are several estimates of the employment-creation potential of
energy-efficiency investment programmes. The EU Energy Efficiency
Plan states that 2 million jobs will be created in the EU buildings sector
by 2020 if EU targets are achieved. An analysis by the European Trade
Union Confederation (Syndex 2011) estimates that up to 2.59 million jobs
could be created in the EU buildings sector by 2030. These estimates
include the direct employment effects − those blue-collar jobs created
within the buildings retrofit installation sector − as well as the indirect
employment effects − those manufacturing and white-collar jobs created
along the buildings retrofit supply chain.

Another way to approach this issue is to look at the "local economic
multiplier effect" – creating local employment opportunities and retaining investment in the local and regional economy. The "local economic
multiplier effect" encompasses further economic activity (jobs,
expenditure or income) associated with additional local income, local
supplier purchases and longer-term development effects. For example,
in terms of job creation, when four dwellings are refurbished to high
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energy-efficiency standard, this creates the equivalent of one full-time
job per year. Therefore, to this direct effect on employment must be
added the multiplier effects:
—

—

A supply multiplier which comes about due to purchases made as a
result of the project and further purchases associated with linked
firms along the supply chain;
An income multiplier which is associated with local expenditure as
a result of those who derive incomes from the direct and supply
linkage impacts of the project.

As a result, it is estimated that for every ten direct jobs created in the
framework of a retrofitting programme, seven additional jobs are
indirectly created in the community and elsewhere.

Energy-efficiency activities are more labour-intensive than
manufacturing. The leverage of public and private funding is often
between ten and five to one, meaning that one million euros of public
money can lead to investment of between five and ten million euros. This
means the creation of between 85 and 190 jobs for one million euros of
public money spent.

Changes in household income, due to reduced energy bills for
householders as a result of the energy-efficiency measures, will affect
employment in the wider economy, contributing to increases in jobs in
sectors providing consumer goods and services in which consumers will
spend the money saved on their lower energy bills. At the same time, the
reduced energy demand will reduce the level of employment in the
energy-supply industry. The employment effect of an investment of one
billion euros in housing renovation in the European Union is the creation
of 25,900 full time jobs: 15,000 direct jobs and 10,900 indirect jobs.

For instance, the consultancy company ECORYS (2014) estimated that
increasing the annual eco-efficient refurbishment rates to 4%, the
equivalent of 800,000 units in Europe’s social and cooperative housing
stock, would alone create 250,000 jobs annually and make a significant
contribution to reaching the EU’s energy-efficiency targets. The estimated
annual expenditure requirement for this refurbishment boom is 16 billion
euros.
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For maximum impact of the Energy Efficiency Directive there must be a
parallel jobs strategy to ensure a comprehensive approach to
implementation. In the referred study by ECORYS it is stated that in
2009 the European insulation industry had 232,050 full-time jobs
(61,250 in manufacturing and 170,800 in installation) and it is hoped
that the recast of the European Building Performance Directive (EPBD)
would spur investment in public and private buildings. Based on market
studies and the impact assessment for the EPBD, the assumed annual
growth is as follows: 1.2% in a low-growth scenario; 2.2% in a mediumgrowth scenario; and 5% in a high-growth scenario. The turnover of the
industry in 2020 is expected to range between 23.7 billion euros in a lowgrowth scenario and 34.3 billion euros in a high-growth scenario. In
employment terms, the range is from 261,400 jobs in the low-growth
scenario to 378,000 in the high-growth scenario.

The referred studies confirm that changes are occurring in the labour
market as a consequence of climate change. They also find that, in respect
of the energy-efficiency and retrofitting initiatives, skills shortages are
binding constraints and that it will continue to be difficult to source
workers with the right skills to undertake the volume of work required to
meet the emission-reduction targets. These changes are a reflection of
the requirement for the industry to adapt to the new conditions; they
illustrate the scaling up required to undertake the work that will reduce
the energy consumed and the volume of emissions for which the
constructed environment is responsible. ILO research (ILO-EU 2011)
attributes the problem to an underestimation of growth in the small and
medium enterprise sectors, the general lack of scientists and engineers,
national skills structures that do not meet demand, and the low
reputation of some occupations.

Green construction will add occupational profiles and new occupations
that will require new sources of labour to supplement the existing
workforce. The ILO envisions the emergence of additional functions such
as assurance, financing, research, education and policymaking. Gleeson
et al. (2011) assert that construction teams will require competent
emissions assessors, project managers, assessors, appraisers, skilled
labourers and auditors. Austrian research identifies the additional
competences required of a new green plumber or tradesperson as
including customer orientation, the ability to communicate and make
decisions, to consult and sell, planning competencies, a high level of
independence, and global thinking.
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A labour market plan is a key responsibility of EU governments and
industry if the transition to a low-carbon economy is to be smooth and
effective. This involves not merely the single dimension of labour and
skills shortages but also the re-crafting of occupational profiles and the
emergence of new occupations involved in the delivery of a low-carbon
installation.

Conclusions and recommendations
The current focus of much of Europe’s growth strategy is austerity
combined with structural reform. This type of reform alone will not drive
economic recovery in the short term, however important it may be in the
longer term. Demand is also crucial and this requires more expansionary
macroeconomic policies. Without them the European economy faces
stagnation.

As the focus shifts from austerity to how to drive growth and boost
flagging member state economies, the opportunities presented by energyefficiency improvements are compelling. A new stimulus programme –
targeted to boosting demand for energy efficiency through providing
financial incentives to improve the economics of projects and combined
with regulation (including minimum standards on buildings) focused on
ramping up standards – will send a signal to supply chains to gear up and
to business to invest and create jobs. The focus on regulation will be
important to ensure that long-term costs to governments are minimised
by ensuring that there is a long-term tangible financial value for energy
efficiency that can in time be financed solely by the private sector.

Such a programme, set up to complement wider structural reform, could
provide a convincing roadmap to European recovery. A positive signal in
this direction has been given by the European Council and European
Parliament which agreed an ambitious Energy Efficiency Directive that
includes, at the very least, binding economy-wide 2020 targets and
requirements to create national frameworks that drive demand at scale.
The key findings of this chapter include:

—
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estate valuations across much of the EU, has highlighted the need
for refurbishment of existing building stock. This will be needed to
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—

—

—

—

—

maintain and even increase the value of portfolios; deep retrofits
will be crucial to achieving lasting value.

EU companies are relatively active in retrofitting buildings
compared with their counterparts in other regions, but efforts need
to increase twofold if they are to meet EU energy-efficiency goals by
2020. A BPIE 2012 survey revealed that 43% of EU respondents in
the building sector focus on retrofits, more than in the US (37%)
and in China (23%), for example. The majority (57%), however, still
focus on new buildings, with energy-efficient retrofits still
accounting for only a meagre 1 percent of existing stock.

The EU has taken some positive steps to improve regulation, but
ambiguity regarding definitions of what constitutes a deep retrofit
and a "nearly zero-energy building" affects implementation at
national levels. Indeed, regulatory uncertainty is a barrier to
pursuing energy-efficiency investment. Furthermore, implementation of energy-efficiency-related directives varies from one country
to another, limiting the ability of property owners to achieve
economies of scale across the region.

Regulatory uncertainty should not be an excuse as waiting on the
sidelines in anticipation of better laws exposes companies to the
risk of asset depreciation. Large property owners are starting to
audit their portfolios to identify where they can achieve the most
cost-effective energy-efficiency measures.

The deeper the retrofit, the lower the asset depreciation risk.
Attracting large institutional investors in retrofit finance will
require aggregation of energy-efficiency projects. Aggregators can
be public or private and can appear as a result of either regulation
or client demand. To be effective, however, they require clear
energy-performance objectives, standardized contract structures
that allocate responsibility for performance, and data collection
and transparency about results.

Up to 2.59 million jobs could be created in the EU buildings sector
by 2030. These estimates include the indirect as well as the direct
employment effects.
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To reach EU 2020 efficiency targets, retrofits will need to double from
about one percent of existing stock today to between two and three
percent. This will require a combination of regulatory push and market
pull.

The EU has more than one hundred public financing mechanisms to
promote energy efficiency in the building sector. Most of them rightly
focus on existing stock. The financing, however, largely comes through
grants and subsidies which, in a context of cash-strapped governments
still dealing with a public debt crisis, are not the most effective use of
limited public funds. Instead, public money should be used to leverage
more private finance.

Companies can also help attract large investors by aggregating projects.
Large property investors could establish green building funds, for
example. Demand for these funds can be strong. Such was the case for
IVG’s Premium Green Fund, a 500-million-euro fund for new energyefficient buildings in Germany which closed in one day.

Both companies and member states will need more data on the
performance of their energy-efficiency investments if they want to attract
large investors. Another important aspect will be to value the depreciation
effect of neglecting retrofits. The first step, measuring the gains, will be
crucial to attracting large investors. The second, measuring the loss
inherent in depreciation, will be important to motivate shareholders to
invest in order to maintain value today and increase the long-term worth
of their portfolios. Finally, both valuations should go beyond the simple
energy dimension and try to put a monetary value on other co-benefits
to energy efficiency such as increased comfort to occupants, lower
maintenance costs, etc. Once again, aggregating projects is critical to
large-scale financing, as is proving the value-add of energy-efficient
upgrades at the portfolio level. Clear performance objectives, good data
collection, standardized contracts and regular independent audits should
all help in this direction.
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1.

Introduction

Research conducted by Rockström (2009) established, in the famous
limits-of-growth tradition (Meadows et al. 1972), the concept of planetary
boundaries that must not be crossed if ecological disasters are to be
avoided. It has been shown that the boundaries in three out of nine lifesupport systems – namely climate change, nitrogen cycle and losses in
biodiversity – have already been crossed and these authors argued,
accordingly, that urgent action is needed. The so-called Stern Report
(2007) quantifies the costs of climate change as amounting to between 5
and 20% of world GDP, while quantifying the costs of fighting climate
change as equivalent to just 1% of World GDP. From the perspective of
employees’ representatives, it is necessary to mention that the poorest
populations are the worst affected by environmental problems (PEP
2013: 14). In 2010 the United Nations Framework Convention on Climate
Change agreed the aim of keeping climate warming to below 2 degrees
Celsius above pre-industrial levels, but more effort is needed if this target
is to be reached.

Europe is struggling not only with the containment of climate change but
also with high levels of unemployment. That Europe needs more
employment and less greenhouse gas emissions is beyond controversy.
Within the last five years unemployment levels have increased
dramatically in the European Union, and more particularly in the Euro
area. According to Eurostat data, the annual unemployment rate in the
Euro area increased between 2008 and 2013 from 7.6 to 12.1 percent
compared with 7.1 to 10.9 percent in the European Union. In other words,
over the last five years the number of unemployed people in the European
Union has increased by nearly 10 million.

At first sight, the economic crisis and the ecological crisis may appear to
have nothing in common other than the fact that they are taking place at
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the same time. Economic activity and the effects on the environment of
the ways in which we produce and consume goods and services are deeply
interconnected. Yet European governments cannot focus on solving just
one of these two crises while disregarding the other. To prevent unwanted
adverse effects, they need to adopt an approach of tackling both crises
simultaneously. Hence, a European strategy focussed exclusively on
tackling climate change while disregarding the adverse effects of a
deepening economic crisis is neither wise nor worthwhile; the same is
true of a strategy focussing exclusively on the reduction of unemployment
while disregarding the adverse effects of global warming and damage to
the environment in Europe.

The European Union has already recognised the urgency of these two
problems and incorporated them into its ‘Europe 2020 strategy’ for which
funding was allocated in 2010. In this ten-year economic programme,
tackling unemployment and climate change represent two of five central
targets. The Europe 2020 strategy aims to achieve economic growth that
is, among other things, simultaneously sustainable and inclusive, the
sustainability aspect being the effort to convert the European economy
to a low-carbon economy. At the same time, European economic growth
is supposed to become more inclusive, meaning that more jobs will be
created and poverty reduced.

The central question, therefore, is how to create new jobs while at the
same time fighting climate change and moving towards a low-carbon
economy. The aim of this chapter is to contribute to this debate and
identify possible policy solutions that would enable national and
European-level policy makers to address these challenges.

While there exist different strategies designed to achieve these aims, most
of them focus excessively on just one of the three – economic, social, or
ecological – dimensions. And yet to follow any single one of these
unilateral strategies could cause the situation to worsen in one or even
both of the other areas.

This paper argues therefore that, as a minimum expectation, any welldesigned policy should serve to improve the situation in at least one of
the three areas – social, ecological and economic – without worsening it
in either or both of the others; the ambition, however, should be to aim
at improvement in all three areas. The paper accordingly evaluates each
strategy according to its ability to fulfill these success criteria.
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At present, Europe is attempting to solve economic problems through
policies targeted at labour market flexibilisation, competitiveness
enhancement and fiscal consolidation (austerity). Yet, as section two
argues, this is the wrong approach, for both social and economic as well
as for environmental reasons. Section three argues that ‘degrowth’, the
proponents of which are to be found primarily in the environmentalist
camp, could worsen the economic and social situation of the European
Union and is therefore not a wise strategy. While ‘green growth’,
meanwhile, has many advantages, the fact that this concept ignores social
criteria makes it highly unclear whether such growth could really help to
fight unemployment and greenhouse gas emissions in the way that its
proponents believe (section four). Section five describes a green
investment programme that would help fight unemployment while
reducing Europe’s greenhouse gas emissions and improving the social
situation of the European Union. It mentions also some additional
measures which, alongside an investment programme, could help to
fulfill the aims mentioned. Section six concludes.

2.

Austerity as a false solution

The current European strategy, which focuses primarily on fiscal
austerity, competitiveness and flexible labour markets, has worsened the
economic and social situation in the European Union, in particular in
southern Europe and in a number of central-eastern European new
member states. Fiscal austerity is associated, by definition, with spending
cuts for the purpose of reducing budget deficits. A reduction in public
spending means that governments offer less benefits and services to their
citizens. As the effects of spending cuts are obviously felt first by those
who benefit most from the expenditure in question, fiscal austerity serves
to exacerbate inequality in the population (King et al. 2012).
That fiscal austerity entails negative economic and social repercussions
on countries’ populations can be seen through rising inequality, poverty
and lower levels of citizen well-being. According to data from the
Eurostat, the number of unemployed in the European Union has
increased by almost 10 million since the start of the financial crisis.
Simultaneously, standard measures of citizen well-being, such as
‘household income and wealth, jobs and housing conditions’, as well as
life satisfaction, deteriorated in the global economic and financial crisis
(OECD 2013: 71). Even though the OECD (2013) claims that the
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consequences of austerity measures on health indicators are less clear,
newer research shows that the negative influence of austerity on
indicators such as health is indeed extensive. According to a study by
Kentikelenis et al. (2014) the number of Greeks suffering from depression
and the number of those reporting non-availability of necessary medical
care has increased. Their figures indicate also an increase in suicides,
while diseases like malaria – believed to have been eradicated – have
returned. Meanwhile, the numbers of low-weight new-born babies are
rising, as are the numbers of children receiving inadequate nutrition, as
well as infant mortality.

The harmful results of austerity have indeed proved so alarming that even
economists working for the European Commission have begun to criticize
this policy (in t’Veld 2013).

A number of recently published studies highlight the importance of public
spending as a stabilizer in an economic downturn (e.g. Ghilarducci et al.
2012; Pollin 2012; Sawyer 2012; Taylor et al. 2012). Even Olivier
Blanchard and Daniel Leigh (2013), two economists from the IMF – an
organization in the forefront of support for austerity measures in crisishit countries – recently published a paper stating that the multiplier
effects of a public budget consolidation had been underestimated. Since
this underestimation of the multiplier effect means that the public deficit
decreases by far less than the amount of the spending, the likely success
of a fiscal consolidation programme has clearly been overestimated.

When it comes to the impact of fiscal austerity measures on the
environment, the picture is mixed. On the one hand, austerity
substantially weakens the economic performance of the European Union
and the corresponding reduction in GDP leads to a decrease in
greenhouse-gas emissions 1. Yet, even though austerity has the side-effect
of decreasing greenhouse gas emissions, it is essential to realize that this
is by no means an aim of the policy; nor is this reduction in greenhousegas emissions sustainable because the structure of the economy is not
affected. In addition, as previously mentioned, the social and economic
costs of austerity are so dramatic that, in terms of any cost-benefit

1.
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analysis that it is possible to imagine, austerity is clearly the most
ineffective route to climate change mitigation.

What is more, local environmental problems, such as for instance
deforestation, water and air pollution (especially particulate matter), may
be adversely affected by this economic policy because governments which
follow a doctrine of fiscal consolidation tend to cut investment also in
areas of importance for environmental protection. Fiscal consolidation
may endanger investment, such as in waste-water treatment plants or in
staff employed to protect endangered forests.

Furthermore, in Athens it is already a matter of fact that many people
with low household incomes do not have enough money to switch on their
heater or buy fuel. Low-income households overcome this difficulty by
heating their flats or houses with fires on which they burn not only wood
but ‘almost anything that falls into their hands’ (SRF 2013). As a result,
air pollution in larger Greek cities increased dramatically in December
with values in Athens exceeding 100 micrograms of dust particles per
cubic metre (Focus 2013). The situation became so alarming that the
Greek government decided to provide households with a monthly income
of below 1000 euros with free electricity for two days when measuring
such a high level of air pollution.

These empirical results are perfectly in line with theory. The hypothesis
of an environmental Kuznets curve states that if a poor country gets
richer, environmental problems will also increase but that at a certain
level the consequences of GDP growth will reverse and more growth will
help the environment. The intuition behind this hypothesis is that growth
has in the first instance negative consequences on the environment but
that as a society gets richer, the society will care more for the environment
and an increasing amount of GDP will be used to protect it. Newer
research shows that the environmental Kuznets curve hypothesis is
correct for local environmental problems but unfortunately not for global
environmental problems (Vona and Patriarca 2011). Global
environmental problems, such as climate change, will not diminish with
economic development; they need coordinated policy responses.
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3.

Degrowth?

Some economists, and numerous environmentalists, propose a strategy
of degrowth (see for example Jackson 2009) to solve the problem of
climate change. In their view, there is no possibility, by switching to more
environment-friendly technology, of reducing greenhouse-gas emissions
as much as is needed to limit global warming to the level of 2 degrees
Celsius above pre-industrial levels set as the unchallenged aim by the
United Nations Framework Convention on Climate Change. Therefore,
proponents of degrowth wish to reduce the rate of growth even to
negative growth rates so as to decrease greenhouse-gas emissions. Even
though it is undoubtedly the case that lower growth rates are generally
associated with less greenhouse-gas emissions, it is not clear whether this
is necessarily the case. If a high growth rate were to be achieved by a form
of technological progress which made it possible to produce more
products while reducing greenhouse-gas emissions, this conclusion
would no longer apply. There is no reasonable argument why progress of
this kind should be impossible. Additionally, it is also clear that growth
in the consumption of goods and services with a low ecological footprint
– such as massages, education or babysitting – is not problematic for the
environment. Therefore, a high rate of growth concentrated in such areas
could be also favorable for the environment. Furthermore, degrowth
reduces employment, exacerbates conflicts of distribution, and endangers
social security, while also having negative consequences for local
environmental problems (Feigl et al. 2013).

Proponents of degrowth argue that degrowth always decreases
greenhouse-gas emissions (which is historically, but not necessarily
correct) while its negative impacts (as, for example, unemployment) can
be avoided if degrowth is designed properly. Accordingly, they call for
degrowth by design and not by disaster (Victor 2008).
By arguing in this way, the proponents of degrowth make essentially the
same mistake as the growth proponents insofar as they place too much
emphasis on the pure rate of growth without considering what caused it.
Growth can have positive and negative impacts on a society’s economic,
social and ecological prospects; the nature of the impact depends on the
nature of the growth (or degrowth), on whether it is the negative or the
positive impacts that predominate. Proponents of degrowth are therefore
right if they argue that the point at issue is what is causing this degrowth
but they forget that the same is true of growth. ‘Growth is not a goal in
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itself, but it can be a means to achieve progress’ (Feigl et al. 2013: 1).
Policy assessment should therefore never focus on pure rates of growth
but on the policy aims and the nature of the activity underpinning the
growth. The aim could be, for example, to limit climate warming or to
halve unemployment in Europe, without compromising other social,
ecological and economic goals. To assess a policy in this way means to be
interested in the quality of its results and not in the rate of growth, for
growth is just the residual of other policy goals.

4.

Green growth

In the view of many progressive researchers green growth tends to be the
simultaneous solution to environmental as well as to employment
problems but, as this article will argue, green growth is a proper solution
neither for environmental problems, such as for instance climate change,
nor for economic problems, such as the currently high unemployment
rate in Europe.

Before arguing about whether green growth might be a wise strategy, we
need to clarify what green growth actually is, since there exist nowadays
so many different definitions of green growth that almost every employee
can be claimed to have a green job. The ILO, UNEP, OECD and Eurostat
all use different definitions of green growth and green jobs but in Europe
the new Eurostat definition is the most common; it goes under the name
of the ‘Environmental Goods and Services Sector’ (Eurostat 2009). ‘The
basis of the evaluation is the corporate level where a company’s activity
is assessed with regard to its contribution to environmental protection
and where all employees of the company, independent of their jobs and
occupation, are in full or in part (to the extent of the environmental share
of the object of the company) apportioned to Green Jobs’ (AK 2012).

To answer the key question of whether green jobs can really help to
reduce unemployment, it is necessary to focus on the net employment
effects of green jobs instead of the gross employment effects (Hergovich
2013). Gross employment effects are a useful measure in relation to the
importance of a particular sector of the economy but they become barely
meaningful if one wishes to investigate the effects of a transformation of
the economy, such as for instance the greening of the economy, on the
number of unemployed. This is the case because the gross employment
effect calculates only the number of jobs created, without taking into
Europe’s energy transformation in the austerity trap
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account the number of jobs that were lost in connection with the creation
of these new jobs. For this reason, the gross employment effect is always
positive. It is important to realize also that the interpretation of
employment effects is not clear by itself because high employment effects
could be also caused by low productivity 2.

The net employment effect is calculated by considering the substitution
effect and the income effect linked to the gross employment effect. The
substitution effect takes into account the fact that these green goods and
services replace other (conventional) goods and services, whereas the
income effect takes into account the fact that green goods and services
are more expensive than conventional goods and services. If people buy
these goods and services, they have less money to buy other goods.
Naturally, the income effect depends on the source of funding and
disappears if the greening of the economy is to be financed by the
government via new debt because this would mean that the total demand
increases 3. Funding the greening of the economy by the state via higher
debt would result in much better net employment effects and lower
unemployment than funding it via private funding in a situation where
aggregate demand is too low and full employment not reached – which
is clearly the case in Europe at the present time. Of course, the effects of
imports and exports have to be included if the net employment effect of
a particular country is the point at interest.

Why it is so crucial to concentrate on the net employment effect and not
on the gross employment effect can be best understood by using the
example of organic farming. Many people think that organic farming can
help us fight unemployment because it is more labour-intensive than
conventional farming and the transformation towards more organic
farming is therefore good not only for the environment but also for
employment. This is simply not true. The higher time insensitivity is
partly covered by unpaid family members and longer working hours. In
addition, the income effect of organic farming is negative because organic
food is more expensive than conventional food and some jobs in the
fertilizer industry are lost because of organic farming (Hergovich 2013).
Therefore, the net employment effect of organic farming is around zero
2.
3.
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This is easily explained by an example: Compare two investments in factories producing the
same good. One company is able to produce with ten employees 100 pieces of good x whereas
another needs 30 employees to produce 100 pieces of good x. In this case, buying good x from
factory 2 has higher employment effects than buying goods from factory 1.
This is the case until an economy reaches full employment.
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or even negative 4. It is important to realize that this is not an argument
against organic farming since the purpose of this form of farming is not
to fight unemployment but to save the environment. The environmental
impact of organic farming is clearly positive.

Most people tend to think that green jobs are always good for the
environment but this is not the case. For instance, employees in the public
transport sector are not included in green jobs whilst some thousand
workers in the automobile industry are. Hence, choice of a car over public
transport serves to increase the number of green jobs. Within the
Eurostat green jobs definition, increasing the volume of waste would also
lead to a rise in numbers of green jobs!

Therefore, green jobs are not an appropriate indicator for good
environmental policy and the creation of green jobs should not be a policy
aim in itself. Contrary to widely shared beliefs, this problem is not due to
a particular definition of green jobs but to the very concept of green jobs.
The ecological effect of green jobs depends always on the baseline
scenario to which the ecological gain is compared. A boom in green jobs
could be caused for instance by more sales of eco-friendly cars. Ecofriendly cars are more environment-friendly than conventional cars but
less so than use of public transport. Due to the fact that the concept of
green jobs ignores the baseline scenario, a boom in eco-friendly cars
would result in a boom in green jobs in every scenario. This means that
green jobs are not the aim but could be the result of a good policy. Hence,
policy should not concentrate on creating new green jobs but on
improving citizens’ lives. In order to do this, it is necessary to improve
the situation of the environment, meaning that more investment in social
and ecological aims will be needed, resulting in the creation of additional
jobs (Feigl et al. 2013).

When assessing green jobs, aspects concerning the quality of work are
often forgotten. Many people think of green jobs on the model of
environmental engineers working on renewable energies. Taking Austria
as an example, less than six percent of all green jobs actually correspond
to this image, and the situation is probably very similar in other European
countries. In fact, the three biggest green job sectors are farming,
construction and waste and wastewater treatment. The farming sector is
4.

Section five mentions green jobs sectors where it is possible to have positive net employment
effects.
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dominated by a high proportion of unskilled and hard physical labour.
The second largest green job sector, the construction sector, also does not
match the image of green jobs as decent work. In the construction sector
hard physical work is the norm. In addition, the sector is characterized
by a high risk of accidents and unstable forms of employment. The third
largest green job sector is waste and wastewater treatment. The working
conditions in this sector are sometimes hardly satisfactory, particularly
in relation to the health impacts of the manual sorting of waste (AK 2012).

Most green jobs are characterized by hard physical work and the working
conditions might even prove to be a health hazard. If green jobs are to be
the jobs of the future, they should not be allowed to harm people’s health
and must be sufficiently well-paid to ensure that people can live on their
earnings. Hence, green jobs are not automatically good jobs; they have
to be made into good jobs (AK 2012). The evaluation of green jobs
accordingly leads to a result similar to the evaluation of degrowth: green
jobs are neither automatically meaningful nor automatically negative.
Some green jobs can help to fight unemployment and climate change
simultaneously and some cannot. The next section will mention the
sectors where it is possible to create real green jobs with positive net
employment effects and preferably environmental effects.

5.

More employment and less greenhouse-gas
emissions for Europe

Economic theory clearly states that investment increases GDP and
employment in both the short and the long run (Marterbauer 2014).
Research by the IMF additionally emphasizes that the fiscal multiplier is
particularly high in financial crises and especially in the current financial
crisis. More investment is therefore crucial to solving the current
economic crisis.

With a special focus on the environmental and social sector (e.g. health,
education, care), any new European investment programme should aim
to design jobs not only as a measure to reduce mass unemployment (as
already mentioned, the numbers of the unemployed in the EU have
increased by nearly 10 million since the start of the financial crisis) but
also to solve urgent environmental and social problems. Unlike existing
green job programmes, these new jobs must be characterized by good
working conditions.
150
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The debate tends usually to focus on creating new jobs through
environmental investment, even though some forms of environmental
investment fail to show positive employment effects. There are,
nonetheless, some areas where investment in preservation of the
environment can indeed contribute also to reducing the numbers of
unemployed. Most green jobs result from just five major areas of work:
organic farming, waste collection and wastewater treatment, renewable
energy and energy efficiency, public transport and thermal insulation
(Hergovich 2013) 5. It is crucial to point out that this does not mean that
most green jobbers work in these sectors because many green jobs
resulting from these five major activities are in other economic sectors.
For example, many green jobbers are employed in the construction sector
even though the purpose of the construction work performed may be
thermal insulation or wastewater treatment (construction of a wastewater
treatment plant, for example).

Companies which produce garbage collection trucks count as green
companies and their employees as green jobbers. These jobs are green
jobs in the sector of automobile manufacturing rather than in that of
waste collection, even though their existence is attributable to the waste
collection sector. For this reason, it is more straightforward to provide a
breakdown based on the sectors which create the green jobs and not those
in which the jobs are actually found.

5.1 Public transport sector
One positive but often neglected area is the public transport sector.
Calculations carried out by the Verkehrsclub Österreich, the Austrian
branch of transport and environment (VCÖ 2013), show that the
employment effect of investment in public transport systems or bicycle
paths is generally higher than the employment effect of investment in
roads or highways. One billion euros invested in the Austrian public
transport system or bicycle paths would create 16 600 to 18 100 new jobs,
whereas investment in roads would create just 10 700 to 12 700 new jobs.
The net employment effect of public transport is positive. Accordingly,
by investing in public transport, it is possible to create a lot of additional
employment while simultaneously saving the environment.
5.

The following chapter about the net employment effects of green investments is mainly based
on Hergovich (2013).
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5.2 Renewable energy sector
Many very optimistic forecasts in relation to the employment implications of renewable energies (hydro power, wind power, photovoltaic,
biomass and biogas) are based on the confusion between gross and net
employment effects. Typically, in these studies (Wei et al. 2010; Kammen
et al. 2004) the employment effect per megawatt of power generated is
calculated for different energy sources. It is clear that this methodology
will always lead to favorable employment effects of renewable energy
because the income effect is omitted. Hence, it makes more sense to
compute the employment effect per euro spent and not the employment
effect per megawatt (Bowen 2012). The net employment effect of
renewable energy is small but positive. While the net employment effect
of small hydro power, wind power and photovoltaic is always positive,
the net employment effect of biomass and biogas, depending on the
domestic share of biomass, can be negative in some cases. The intuition
behind these results is that the domestic share is generally higher for
renewable energy than for conventional energy because of the imports of
fossil energy thereby saved.

5.3 Energy eﬃciency and thermal insulation
Another means of creating new jobs by protecting the environment is
through energy efficiency measures. The reason for this result is the
positive income effect of most energy efficiency measures. Thermal
insulation is one sector where it is particularly possible to combine good
environmental results with positive net employment effects. Generally
speaking, energy efficiency measures have positive employment effects
because their income effect is positive which means that people have
more money to buy other goods and services, which creates jobs.

Thermal insulation is more widespread in Austria than in any other
European country. This is the reason why most studies which compute
the employment effects of thermal insulation look at the Austrian case.
When adopting the measured gross employment effects for other
countries, it is necessary to take into account that the employment effects
of investment in thermal insulation differ between different countries,
mainly, because of different productivity and wage levels for construction
workers. Hence, countries with higher wage levels have lower
employment effects and countries with lower wage levels have higher
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employment effects. The variously estimated gross employment effects
for investments in thermal insulation in Austria are all very similar.
Kletzan-Slamanig, Köppl, Artner and Pfeffer (2008) as well as Schleicher
and Karner (2010) reached the conclusion that every million euros
invested in thermal insulation created 14 new jobs. Likewise, Czerny und
Weingärtler (2007) estimated that every million invested in thermal
insulation created 12 new jobs.

In order to determine the net employment effect, an alternative
investment scenario may also be considered. Since the employment effect
of all realistic alternative scenarios is worse than the employment effect
of thermal insulation, the net employment effect of thermal insulation is
positive in every case.

Thermal insulation is the best green job sector with regard to the aim of
saving the environment while making appreciable net employment gains.

5.4 Waste collection and wastewater treatment sector
The net employment effect of waste collection and wastewater treatment
depends on the baseline scenario and the alternative scenario. The most
environment-friendly alternative to waste collection and wastewater
treatment would be to reduce the amount of waste, for example by a
longer service life. It is usually argued that this would lead to more jobs
because it would mean a shift from the secondary to the tertiary sector.
This would mean that energy will be substituted by manpower. This result
depends on the assumption that the secondary sector is more energyintensive than the tertiary sector but this is not always the case, for
research shows that the tertiary sector is – at least in Denmark and
Germany – as energy-intensive as the secondary sector. The reason for
this is that the tertiary sector needs more transport which is also very
energy-intensive. For this reason, it is unclear whether a shift to the
tertiary sector will actually lead to an increase in job numbers 6.

6.

Of course an alternative explanation for the hypothesis of positive employment effects of a
shift from the secondary towards the tertiary sector would be that wages are lower in the
tertiary sector. This argument is not included in this analysis, because a strategy for a fair
society should never focus on low-paid jobs.
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All in all, an investment programme to fight unemployment and climate
change should focus on three pillars: public transport, partly renewable
energy, and measures to improve energy efficiency with special regard to
thermal insulation.

5.5 Eco-friendly working time reduction
Another option is to rely on policies that, while not strictly associated
with either environmental protection or the fight against unemployment,
nevertheless draw positive effects in both policy fields. Working time
reductions are particularly noteworthy here since such reductions can
not only help to reduce unemployment significantly but are associated
also with lower resource consumption and lower greenhouse-gas
emissions. Working time reductions are in fact so crucial for the
environment that it is strange that this aspect is so little discussed. The
mere adjustment of US working times to the European level would reduce
the US energy consumption by 20 percent (Hayden and Shandra 2009).
The first effect of working time reductions on the environment is known
as the size effect. This means that on the (quite realistic) assumption that
the gains in productivity caused by working time reductions are lower
than the effects of the working time reduction, greenhouse-gas emissions
decrease. Hence, working time reductions lead to less resource
consumption and less greenhouses gases. A frequently heard misconception is that such an eco-friendly working time reduction is not compatible
with full wage adjustment. This misconception would mean that even
low-paid workers have to give up some of their consumption which is not
the case. Shorter working hours mean (under our assumption), of course,
less production but this gap could be also filled by less consumption on
the side of capital. Eco-friendly working time reductions with full wage
adjustment would simply mean that profit shares would decrease.
Another option would be to redistribute the losses in production between
high-paid and low-paid workers.
To design eco-friendly working time reductions is therefore not the
problem. The difficult task is to decide which class of society has to pay
for it.

Some will also argue that reduction in working time could result in an
increase in consumption styles which are not very eco-friendly. One
example would be that people could use their additional amount of spare
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time to book more holiday flights which could offset or even exceed the
size effect. Certainly, while this is quite possible in theory, in actual fact
a new study by Knight, Rosa and Schor (2012) shows that precisely the
opposite tends to be the case. More leisure proves to be an incentive to
switch to a more eco-friendly lifestyle because people can replace energyintensive activities by time-intensive activities (e.g. time to walk instead
of driving a car, time to use the train instead of an airplane, time to stay
longer instead of flying more often.) The positive environmental impact
of working time reductions is even stronger than expected in the study
by Hayden and Shandra (2009) due to the fact that the additive effect
(energy intensity is replaced by time intensity) is not taken into account
in most studies.

Orthodox economists would argue that every individual is free to choose
his optimal allocation of leisure and consumption (and therefore the
correspondingly necessary working time) which means that interventions
by the government to change this allocation would reduce the utility of
its citizens. However, it should be noted that inefficient equilibria are
likely in the case of working time allocations. On the one hand, there is a
problem of coordination because people tend to want to spend their spare
time together with other people. If many people work longer hours, the
consumption of leisure is less attractive for all. In addition, we have to
consider that preferences are influenced by a country’s culture (Stiglitz
2008). But none of these effects is more relevant than the effect of income
inequality. People in very unequal societies try to increase their working
time to increase their social status, but the rich are also increasing their
working time to maintain their social status. This leads to a situation in
which all are working longer but no one is better off than before (Bowles
and Park 2005).

Hence, redistribution of working time is one precondition for working
time reductions, which is why it can also help the environment.
Redistribution has also a second positive effect on the environment
because many eco-friendly lifestyles are ultimately a form of altruism,
since the benefits of an eco-friendly lifestyle (such as less greenhouse-gas
emissions) are often not noticeable on a personal level. More egalitarian
societies are seen as fairer, and altruistic behavior (such as an eco-friendly
lifestyle) is more common in societies which are perceived as fairer
(Wilkinson and Picket 2010).
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5.6 Investment in social services
Last but not least, opportunities to create new jobs in sectors of the
economy which are neutral from an ecological standpoint should be
considered. This means that investments can be chosen such that new
jobs are generated without having appreciable negative consequences on
the environment. From an ecological point of view, these investments are
preferable to other investments which have a noticeably negative impact
on the environment.

Forms of investment that fall into this category are often referred to as
investment in social services. Examples of such investment in social
services are investment in education (kindergartens, schools and
universities), housing, child care and nursing facilities. One example of
such investment may consist of extensions in the supply of (child) care
by offering comprehensive, affordable and demand-oriented care.

Investment in social services is preferable to most other forms of
investment because it has a higher impact on employment. According to
the Austrian Arbeiterkammer atmosphere index 7, one billion euros
invested in social services generate 12 000 to 20 000 new jobs compared
to 5 000 to 9 000 new jobs for real investments (Bock-Schappelwein et
al. 2009).

A similar study has been conducted by the Austrian economists Buxbaum
and Pirklbauer (2013). They conclude that investments of 800 million
euros in more and better kindergartens would lead to the creation of 16
300 new and decent jobs.

Most especially, investment in social services such as child care and
nursing facilities is needed to deal with rising life expectancies.
Investment in these sectors does not only create new jobs but also enables
women to (re-)enter the labour market by making it possible for them to
reconcile work and family, increase their household income and reduce
their risk of poverty.
These investments in social services have a multiplier effect because they
do not only generate new jobs but also help solve social problems without
compromising the environment. Such investments in social services are
7.
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essential for achieving the sociopolitical, employment and educational
goals of the Europe 2020 strategy.

6.

Paradigm shift to a new model of sustainable
prosperity

Concluding the above, while austerity exacerbates economic,
environmental and social problems, neither green growth nor degrowth
can help solve economic, social and environmental problems
simultaneously. Instead, we need a sustainable model of prosperity which
concentrates on forms of investment by means of which it is possible to
solve social or economic problems at the same time without exceeding
ecological limits, in combination with working time reductions and
redistribution.

There are indeed several measures whereby it is possible to solve
economic or social or ecological problems without affecting one of the
other categories negatively. The goal of all proposed measures is to
substantially reduce unemployment – both in the short and in the long
term – and simultaneously to protect the environment. Such a socioecological transformation towards a more sustainable model of prosperity
should focus mainly on three complementary policy areas: investment in
decent green jobs which have the potential to reduce greenhouse gas
emissions dramatically and to combat unemployment at the same time.
Such investment should focus on the extension of public transport, on a
cost-effective development of renewable energy, and on energy efficiency
with special regard to the thermal insulation of buildings. The second
core area of a sustainable investment programme should be social
investment; this would help to solve social problems and reduce
unemployment as this form of investment does not have noticeable
negative impacts on the environment. The focus of such investments
would be the provision of childcare facilities, housing and investment in
education and in health care and care. The third core area is working time
reduction and more redistribution: both have in common the potential
to reduce unemployment and environmental pollution. Not only would
a European policy reversal of this kind mean a Europe with significantly
reduced unemployment; it would also result in a fairer, greener and more
social Europe.
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Conclusions
Béla Galgóczi

We have focussed in this publication on the fate of energy transformation,
one of the key processes in greening the economy. Yet this process of
transformation – which now, to a considerable extent, bears the stamp
of the crisis and the ensuing austerity policies – extends far beyond the
confines of energy policy alone. Examination of the numerous factors
that, in their complex interrelationships, have culminated in an
‘investment blockade’ delivers lessons that are of relevance also to one of
European policymakers’ current central concerns: how is the Investment
Plan to be made to work and what steps can be taken to mobilise private
capital? Our main conclusion will be that progress in this direction will
be possible only if the major factors of the aforementioned blockade are
addressed simultaneously.

As described in the introductory overview to this book, investment in
clean renewable energy generation in Europe has virtually collapsed since
2011, with China having taken over Europe’s formerly leading position.
Concerns about allegedly high and unaffordable energy prices are
mounting in the context of Europe’s predominant adjustment philosophy
that places price and cost factors at the centre of competitiveness. Not
only does this short-sighted policy result in an energy policy reversal,
thereby jeopardizing mid- and long-term climate policy targets; at the
same time, by paralysing public and private investment, it cancels out
millions of potential jobs and undermines the future of European lowcarbon technologies.

The backlash of the poor performance of key European countries in terms
of energy transformation demonstrates the detrimental effects of
austerity policies and of the broader adjustment policy that sees future
investment in this sphere as exclusively a cost factor. This publication set
out to describe and explain the most important aspects of this policy
failure and to draw some conclusions as to how they can be overcome.
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At the same time, lessons drawn from the country chapters show that
collapsing investment in Europe’s green economy can be attributed only
in part to the paralysing effect of austerity policies. Tight public budgets
certainly do have a directly negative effect on public investment in the
green economy, and the recessionary macro-economic environment does
not help either; yet the collapse of private sector investment points also
to design failures and inconsistencies within the regulatory framework
of climate and energy policies at both the European and the national level.
The resulting uncertainty leads to a paralysis of long-term investment.

We have argued that managing the transformation process towards a lowcarbon economy, and in particular the transformation of energy production and consumption away from fossil fuels towards renewable energy,
requires a comprehensive policy framework and a determined but
balanced implementation practice. The past six years of economic crisis
have demonstrated clearly that, in the absence of such a framework and
without a clear long-term commitment, short-term economic interests
will prevail.

The three chapters that focussed on recent experiences with energy
transformation in major European countries all referred to a critical
situation and identified a number of key factors behind these countries’
underperformance. Current practices in Italy (chapter 3) and Spain
(chapter 4), with a sudden reversal of earlier progress in renewable
energy generation, showed how it is possible to arrive simultaneously at
the worst result in the three dimensions of economic, social and
environmental goals. Germany’s recent experiences (chapter 2) with the
‘Energiewende’ also offer a rich catalogue of possible conflicts that need
to be addressed – and not by Germany alone.

On the basis of the country chapters and of Chapter 5 devoted to energy
efficiency, we identified four factors of blockage on the road to a lowcarbon and resilient Energy Union. The blocks are constituted by the
following: austerity policies; controversial energy pricing; lack of
transparency and consistency in the incentive system; the absence of
industrial policy and long-term strategy.
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Austerity is setting the scene
It is common knowledge that response to the crisis in Europe has been
characterized, especially in peripheral countries, by austerity measures
aimed at reducing fiscal deficits and sovereign debt with a view to
correcting the so-called ‘macroeconomic imbalances’. In Italy such
measures have taken a regressive toll on the economy as a whole with
tough effects for production and employment. As a result of the crisis,
Italy lost 25% of its industrial capacity and level of investment, as well as
over one million jobs. Chapter 3 of this publication showed that green
sectors did not prove immune to the effects of the crisis and austerity:
from 2008 onwards, environmental expenditure, as classified by
Eurostat, was cut, and in 2011 alone it fell by 7%. By 2012 the Italian
Ministry of the Environment had reduced its total budget by 70%, with
support for energy transformation having dropped from 58 million to 6
million euros. Public research and development for environmental,
transport and energy purposes was reduced by two thirds.

In Italy all of this happened in the wake of a dynamic development of the
green economy in the pre-crisis period, boosted by a series of generous
incentives for investment in renewable energy sources. These incentives
were able to survive initially, to a large extent because they were financed
directly by consumers through their energy bills without burdening the
state budget. This co-financing model was applied predominantly to
photovoltaic power, but incentives for other renewable sources were
financed in the same way. This redistributive approach gained political
acceptance because the measures were seen as environmentally necessary
and their positive effects on energy security and the trade balance were
seen as a sort of a ‘green new deal’.

However, in a secondary effect of the austerity policies, due to growing
economic difficulties suffered by households and businesses alike, the
population’s tolerance of burden-sharing had been exhausted. The whole
system whereby the incentives for renewables had been financed through
consumers’ energy bills came up against fundamental opposition and the
legislator was compelled to put to an end to the incentives. Meanwhile,
tax incentives to encourage energy-efficiency investments (with a direct
impact on the public deficit) have managed to resist the austerity axe for
a few more years, but these too are bound to suffer a radical reduction in
2016. The ambitious strategy that had enabled Italy to reach European
energy targets on renewable sources ahead of schedule, while at the same
Europe’s energy transformation in the austerity trap
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time imposing an annual hidden tax burden of over 10 billion euros until
2020, came under tremendous pressure and is to be deconstructed. The
original consensus of regarding the green transformation investments as
a win-win game for the future has turned into a zero-game perspective
with the single priority of short-term interests.

For Spain – as we saw in Chapter 4 – the effect on energy of the crisis
and austerity policies first appeared in the context of increasing
competition and declining demand. The resulting drop in energy demand
reduced the large profit margins previously enjoyed by the electrical
companies whose main facilities were based on conventional energy
generation (coal-fired, combined cycle, nuclear and hydroelectric).
Increasing competition was driven by lowering renewable energy prices
while at the same time providing subsidies for domestic coal-burning (in
order to maintain employment in coal mining). As a result of these
policies, much of the potential capacity offered by electrical plants based
on a gas-fuelled combined-cycle power generation remained unused. By
the first half of 2013 combined-cycle plants of major electrical companies
were working at only 10% of their capacity. The viability of this form of
energy generation had been questioned further because of the high prices
companies were obliged to pay to buy natural gas in the context of longterm supply agreements with Algeria; the result of this situation is that
since 2011 Spain has begun to re-export the Algerian gas, after liquefying
it (in 2013 Spanish gas exports increased by 18%). One of the major
energy companies, Endesa, has already launched several collective
redundancies within its combined-cycle plants with the goal of cutting its
workforce by 10%.

A particular feature of the context in Spain – alongside the increasing
tensions on the energy market and flaring up of redistributional conflict
in the wake of the crisis – is the lobbying power of its energy giants due
to the fact that former top politicians sit on their boards. These
conventional energy producers (Endesa, Gas Natural, Iberdrola) exerted
tremendous pressure on the government to grant a state guarantee for
their calculated ‘tariff-deficit’ that amounted to a notional consumer debt
in the context of an energy market with liberalised costs, regulated pricing
system and political lobbying power. The state guarantee granted to the
energy sector, amount to 26 billion euros, came under pressure during
the eurozone crisis and led to the dismantling of the previous incentive
system for renewable energy.
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In conjunction with these distortions allowed by the fact that several
former heads of government and former finance ministers sit on the
boards of the energy companies, the Spanish case shows how the effects
of austerity and the crisis, with the resulting redistributional conflicts,
can lead to particularly adverse consequences. Not only does such a
situation result in greater energy vulnerability, as renewable energy
production has been the only effective tool for reducing energy imports;
it also perpetuates the high energy intensity and CO2 emission levels of
the Spanish economy.

Although Germany (chapter 2) was not directly affected by austerity
policy, public investment and in particular investment related to the
energy transformation, also suffered a serious setback.

Chapter 5 described how, in terms of energy-efficiency investment and
in the presence of downward pressure on property values, the financial
crisis has highlighted the need for refurbishment of existing building
stock. The chapter emphasized that the majority of builders continue to
focus on new buildings, with energy-efficient retrofits still accounting for
only a meagre one per cent of existing stock. Retrofitting efforts need to
be doubled if they are to meet EU energy-efficiency goals by 2020.

Energy price and burden-sharing
Price and cost sensitivity in both the business sector and household
sphere is high in all the countries examined; the previous acceptance of
and commitment to the green transformation are thus quickly eroding.

Burden-sharing is obviously a central issue in financing the short-term
costs of the energy transformation. Beside their positive effect on the
climate and environment, renewables also possess an unquestionable
economic rationale. The future returns are manifold: renewable energy
has a ‘zero marginal cost’ as there is no direct fuel cost in generating the
power; energy dependence would be reduced greatly while the trade
balance of fossil fuel importers – such as the EU – improves. There is,
however, a front-loaded financing need for the investment required to
this end and these costs need to be shared among the major income
holders in society, i.e. households, enterprises and state. In assessing in
what proportion, and which groups should be entitled to special
treatment and exemptions, a range of distributional issues emerge and,
Europe’s energy transformation in the austerity trap
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with the darkening of the economic environment, conflicts are escalating
in some cases to the extent of derailing the entire transformation process.
These conflicts are aggravated by a lack of transparency in pricing and
by the lobbying power of certain actors, as the experiences of the various
countries examined have shown.

In Germany too, as shown in Chapter 2, one of the major conflicts in the
ambitious energy transformation process is linked to the price of power.
The general perception is that the power price increases of past years are
due to the rapid deployment of renewable energy technologies and to the
feed-in tariff (FiT) surcharge. The author of the chapter shows that the
share of power costs in German GDP had remained remarkably stable over
the last fifteen years at around 3%, due also to increasing energy efficiency.
Price increases, on the other hand, were due to a range of factors, with the
FiT surcharge playing a partial role only. The lack of transparency in price
formation has greatly contributed to the perception that the energy
transformation is the main cause of the recent price increase. Although
an upward trend of these costs seems henceforth unavoidable, the conflict
has two major roots: burden-sharing and lack of transparency.

The author of the chapter concludes that, even if the supposedly excessive
costs of renewables may be a ploy used by opponents of the
Energiewende, there is need for action to bring in a more efficient design
of the support policy for renewables. In the interest of fairer burdensharing, the excessive exemptions enjoyed by industry require correction;
in the interest of greater transparency, the overloading of the FiT
remuneration with cost components that have nothing to do with
supporting technologies using renewable energy sources should be
abandoned. Support for renewables should preferably be provided in a
manner that makes it economically worthwhile for power plant operators
to contribute to a secure supply of electricity and that helps to limit the
need for extension of the power grid. The EU ETS needs to give a proper
carbon price signal in order to avoid the current anomalies whereby
polluting hard coal-fuelled power stations appear to be more profitable
than cleaner gas-powered ones.

In the case of Italy – as described in Chapter 3 – the price of energy had
also become a controversial and highly disputed issue. Italian tariffs were
twice or three times higher than French or German ones in the case of
photovoltaic power and 50% higher for wind plants. The incentives for
renewables were financed through consumers’ energy bills without
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burdening the state budget. This redistributive approach gained political
acceptance for several years, as the measures were seen as environmentally necessary and as entailing future economic returns in terms of a
green new deal. With the mounting effects of the crisis on energy
consumers, the initial consensus about the financing system was
fundamentally challenged, compelling the legislator to put to an end to
the incentives. The main conflict in Italy was less about the burdensharing mechanism to finance renewables than about the incentive
system itself that granted over-generous subsidies to particular forms of
renewable energy in an inflexible way.

In Spain – as Chapter 4 showed – the regulated pricing system led to
particularly adverse consequences. Regulated prices exist in this country
by type of consumer category in a manner that largely benefits industrial
energy consumers, with a social tariff also in application. Costs for the
energy providers are partially liberalised, although a premium exists for
specific forms of technology. The outcome of regulated prices, on the one
hand, and liberalised costs for power generators on the other, has been a
so-called ‘tariff deficit’ that appeared in the books of the main energy
companies in the form of consumer debt. This difference between the
electricity supply cost and the electricity tariff amounted to 26 billion
euros over the years, for which the government granted a state guarantee.
As the austerity axe fell and the central budget came under pressure, the
complete incentive system was dismantled. Moreover, in spite of the
social tariffs currently in place, five million people in Spain live in fuel
poverty, as the chapter explained.

Incentive system, lack of transparency
Policy inconsistency became a serious factor of blockage in progress of
the energy transformation. In the narrow field of climate and energy
policy the controversial role of the EU Emission Trading System (EU
ETS) needs to be mentioned at the outset. Regulatory inconsistencies and
design failures in the implementation of climate and energy policies can
be well illustrated by the way in which national energy transformation
policies have been affected by the EU ETS.

The controversial interim results of the otherwise ambitious German
energy transformation are partially due to the malfunctioning of the EU
ETS. Between 2000 and 2013, while Germany made tremendous
Europe’s energy transformation in the austerity trap
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progress in increasing renewable energy generation and considerably
downscaled its nuclear capacity, energy generation from fossil fuel
nonetheless remained at the same level, and one essential factor
underlying this state of affairs was that Germany became an exporter of
fossil-fuel-generated electricity due to the malfunctioning of the EU ETS.

The price of a tonne of CO2 emission allowance in 2008 was 22 euros
which meant that modern gas-powered electricity generation was cheaper
than the coal-fuelled equivalent. Due to the crisis and the abundance of
CO2 allowances, the price of a tonne of CO2 emissions had collapsed to
6 to 7 euros by the end of 2014. With this low carbon price, polluting
lignite-powered electricity generation outprices less polluting hard coal
and both push the relatively clean gas-powered electricity out of the
market. To counteract these negative effects, CO2 allowances need to be
withdrawn from the market; and yet a Commission initiative to this end
backed by the European Parliament was blocked by a coalition of member
states in the European Council; a reform of the ETS along the lines
suggested cannot now be expected until the next decade.

In Italy the incentive system for renewable energy generation was overgenerous and did not react to market changes. From a distributional point
of view, the guaranteed returns on investment in renewables were
disproportionate. Moreover, these subsidies happened to be concentrated
among a limited number of big investors, in most cases foreign private
equity firms. No attention was paid to the rapid reduction in the cost of
photovoltaic technologies and to the increasing efficiency of cells. A longerterm policy should have led to less generous tariffs and targeted incentives
for more efficient panels. Although by 2013 in many Italian southern
regions the grid parity had been reached, the Government continued to
grant incentives amounting to billions of euros for plants which were about
to reach profitability and were in need of no – or lower – incentives.

The Italian case was focused on the photovoltaic incentives which
represented the biggest and most controversial experiment, even if the
country became one of the largest producers of renewable energies, with
a photovoltaic park of 19GW, second only to that in Germany. In general
terms, the whole system of energy transformation in Italy suffered from
a lack of clarity and huge volatility. Rules and tariffs were changed at least
once a year, undermining the ability of the different parties involved to
plan their investments efficiently. Rigidity in incentives for photovoltaic
deployment played a role in Germany too where the inflexibility of these
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public subsidies with long-term commitments failed to take account of
technological changes that made photovoltaic panels much cheaper.

In Spain the combination of a regulated pricing system with partially
liberalised costs and the state guarantee provided for the main suppliers
made the incentive system costly, counterproductive and vulnerable to
the shocks of the crisis; as a result, the whole system collapsed. As we
showed earlier, the long-term gas contracts and the coal subsidies have
further contributed to the lack of transparency and to the malfunctioning
of the incentives system.

The current lack of government commitment to renewables has reached
such proportions that the European Commission has opened a file to
reprimand Spain – and Italy as well – for failing to notify measures
transposing Directive 2009/28/EC on renewable energy which was
planned to implement the goal of achieving a 20% share of renewables
in final energy consumption in 2020. The energy policy reversal driven
by the Spanish government has not only reduced the premiums available
for renewables but has also generated legal uncertainty in investors,
simultaneously calling into question the millions of euros already
invested and thousands of jobs.

The incentives system for energy efficiency investment also suffers from
a lack of transparency, as emphasized in Chapter 5 of this publication.
Ambiguity regarding definitions of what constitutes a deep retrofit and a
‘nearly zero-energy building’ affects implementation at national level.
Indeed, regulatory uncertainty is a major barrier to pursuing energyefficiency investment. Furthermore, implementation of energy-efficiencyrelated directives varies from one country to another, limiting the ability
of property-owners to achieve economies of scale across the region.

In order to reach EU 2020 efficiency targets, retrofits will need to double
from about one per cent of existing stock today to between two and three
per cent; this will require a combination of regulatory push and market
pull. The EU has more than one hundred public financing mechanisms
to promote energy efficiency in the building sector. Most of them rightly
focus on existing stock. The financing, however, largely comes through
grants and subsidies which, in a context of cash-strapped governments
still dealing with a public debt crisis, are not the most effective use of
limited public funds. Instead, public money should be used to leverage
more private finance.
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In the interest of greater transparency, measuring the loss inherent in
depreciation represents an important means of motivating
shareholders to invest in order to increase the long-term value of their
portfolios. Clear performance objectives, good data collection,
standardized contracts and regular independent audits should all help
in this direction.

Industrial policy
Industrial policy could play a key role in matching climate policy and
energy transformation objectives with employment creation and the
strengthening of low-carbon technology development.

In Italy, as Chapter 3 showed, no mechanism has been devised or put in
place for the support of a national industry in line with the ambitious
photovoltaic deployment programme in operation in the country prior to
the crisis. No positive effect on domestic industry and employment was
visible. Cells have been bought from abroad creating a balance-of-trade
deficit under that single product heading of around 8 billion euros in
2010 and 2011. Although employment was generated while the plants
were being setting up, this job-creation potential is now finished and what
remains is limited to the maintenance of the plants. The fruit in terms of
large-scale employment creation was harvested by China, from where
Italy imported most of the photovoltaic equipment. Italy’s presence on
international markets, meanwhile, was enhanced solely by the production
of inverters.

The way forward must be through public spending: by maintaining
incentives for energy efficiency and selected energy sources; by gradually
redirecting incentives for fossil fuels towards the greening of the
economy; and by investing in a national system of smart grids able to
guarantee full use of the energy produced by renewables now that grid
parity is gradually being reached. With the sudden reversal in this sphere,
Spain also risks losing its position of technological leadership in the
generation of electricity from solar energy that has in the past allowed
major Spanish companies to position themselves in markets such as the
USA, Algeria, UAE and South Africa.
This publication has delivered evidence that the combination of austerity
policies, adjustment policies that see competitiveness exclusively in terms
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of costs and prices, and a lack of a consistent regulatory framework, leads
to the situation in which Europe finds itself today, namely, a lack of
progress in the three apparently conflicting fields of economic, climate
(energy) and social policy.

We have also shown that the regulatory framework for climate and energy
policy is inconsistent; that energy prices and incentives systems for
renewable energy suffer from a lack of transparency; that national
subsidies to fossil fuel and even coal continue to exist. The EU Emission
Trading System is sending false price signals for CO2 emissions, as a
result of which market players do not have the right incentives to move
ahead with renewable energy generation. What we are seeing instead is
a new renaissance of coal in a number of European countries.

On top of the economic climate that is defined by austerity policy, the
lack of stability and inconsistency of the regulatory system is a primary
contributor to the investment-averse stance of the business sector. A
transparent and fair burden-sharing arrangement for financing the green
transformation among the main economic actors – state, business sector
(employers and employees) and households is missing; instead we find
here a playground of short-term lobbying interests.

The result is that short-term interests take the lead and long-term goals
are pushed out of the agenda, a situation that acts as poison to long-term
investment. Europe can come up with the very best of all Investment
Plans; but if there is a serious intention to get private investors involved,
a stable and transparent regulatory environment is equally badly needed.
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