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FOREWORD

In the United Kingdom, polls regularly suggest that a majority of
people support a renationalisation of the energy companies. This
is despite the huge success of the programme of privatisation and
liberalisation that saw prices falling rapidly as competition was
promoted. Not only did prices fall but, between 1990 and 2010,
greenhouse gas emissions per unit of GDP fell by 45 per cent.

In recent years, though, there have been problems; but those
problems can hardly be blamed on privatisation. Competition
has been restricted as a matter of deliberate policy. Furthermore,
measures to reduce carbon emissions have been introduced that
are incredibly inefficient in the sense that they are designed to
achieve their goal in a very expensive way. The way in which
‘green’ energy sources have been promoted has led to much
greater regulation of the industry and a return to the policy of
the government ‘picking winners’ - that is, deciding how much to
subsidise electricity produced using different technologies. The
intermittency of many renewable energy sources then leads to
efforts by regulators to ensure that there is spare capacity in the
system.

At one time, the UK was a leading light in Europe when it
came to energy liberalisation. To some extent, the European
Union wished to follow the UK’s lead. However, EU regulation has
made liberalisation and competition much more difficult. There
has been some increase in competition: dominant nationalised
firms have faced challenges from electricity producers in other
countries. But the attempts by the EU to promote competition
and liberalisation have been only an intermittent success.
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This is partly because the EU lacks the power to promote a
pro-liberalisation and pro-privatisation agenda. It is also be-
cause the EU has less enthusiasm for the project than the British
government had in the 1980s. Moreover, the EU is implementing
forms of regulation designed to promote renewables that are in-
compatible with genuine competition. Indeed, some aspects of
the re-regulation of the UK market have happened as a result of
EU directives.

EU and UK energy policies lead to much higher levels of car-
bon emissions for a given cost than is necessary, less security of
supply, higher prices and less competition. The unsatisfactory
results of regulation lead to yet more regulation.

Energy expert Carlo Stagnaro demonstrates the folly of EU
and UK policy in relation to electricity markets in this impor-
tant book. He also shows that there is an alternative. Even if
the government wishes to put a price on carbon emissions and
promote the objective of reducing emissions, this could be done
using much better policies than the ones currently directed to
that end. It is possible to have a liberalised, competitive energy
market in which energy is delivered at lower cost. Furthermore,
for those who believe that the reduction in carbon dioxide emis-
sions is an absolute priority, such a liberalised market would
reduce emissions at a much lower cost or, alternatively, produce
much lower emissions for a given cost. By favouring central
planning over a competitive market, policymakers are actually
undermining the achievement of a major objective at the heart
of policy.

Carlo Stagnaro sets out a policy agenda for the EU that also
has importantlessons for the UK. It deserves to be taken seriously
by all who have an interest in a well-functioning energy market.

The views expressed in this monograph are, as in all IEA
publications, those of the authors and not those of the Institute
(which has no corporate view), its managing trustees, Aca-
demic Advisory Council members or senior staff. With some

Xi
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exceptions, such as with the publication of lectures, all IEA

monographs are blind peer-reviewed by at least two academics
or researchers who are experts in the field.

PHILIP BOOTH

Editorial and Programme Director

Institute of Economic Affairs

Professor of Finance, Public Policy and Ethics

St Mary’s University, Twickenham

October 2015
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SUMMARY

e Technical features of the electricity industry, together with
the ideological climate that prevailed after World War II,
led to nationalisation. Over time, it became clear that the
arguments for nationalisation were unconvincing. Firstly,
changes in technology led to the ability to produce electricity
on a smaller scale. Secondly, it became clear that, even if
some parts of the process of electricity production and
distribution had ‘natural monopoly’ aspects, other parts did
not. Moreover, it became increasingly understood that state
electricity suppliers were very inefficient.

e The UK led the way when it came to reform. Markets were
deregulated, competition was promoted and the industry
was privatised. There was then price-cap regulation of the
natural monopoly element. From 1990 to 1999, electricity
charges for domestic consumers fell by 26 per cent, with a
larger fall for industrial users. Electricity companies were
able to use cheaper fuels, free from political constraints.

It was not only energy prices that fell in the UK after
liberalisation; energy-related greenhouse gas emissions fell
by 12 per cent between 1990 and 2010, and emissions per unit
of GDP fell by 45 per cent.

¢ There have been a number of attempts, through EU directives
that followed the British model to some extent, to liberalise
electricity markets in the EU more generally. By 2007, all EU
member states had third-party access (TPA) to electricity
networks, and most had transparent wholesale markets
and a degree of consumer choice. As a result, the average



SUMMARY

Xvi

market share of incumbent dominant firms in the EU fell
from 64.9 per cent in 1999 to 55.9 per cent in 2010. Several
private and foreign companies also entered markets that had
previously been state monopolies. However, these steps were
also accompanied by harmonisation and centralisation of
regulation at the EU level.

e Around ten years ago, there began a major policy U-turn in

the UK. Steps that have reduced competition and the degree
of liberalisation include limiting the number of offers and
tariffs that suppliers can make to residential consumers,
measures that direct electricity generating companies
towards particular technologies and long-term agreements
to fix prices in markets (such as the agreement with the
Chinese government in relation to nuclear energy that
guarantees a price about twice the current wholesale price
of electricity). These measures will crowd out non-subsidised
investments in which the taxpayer does not bear the risk.
The British U-turn was paralleled by a push from the EU

as well as member states towards interventionist climate
policies. For example, there are often capital subsidies or
tax breaks to install renewable capacity, direct subsidies for
renewable energy and feed-in tariffs, which treat renewable
generation very favourably. In addition, member states

have to grant either priority access or guaranteed access

to the grid for ‘green’ electricity. These policies have many
detrimental effects. For example, when the demand for
electricity falls - as it did post-2008 — renewable energy
producers are immune to the consequences. Also, subsidies
vary hugely across different technologies and different
countries. Photovoltaics received an average subsidy of €496/
MWh in the Czech Republic and slightly lower subsidies in
Belgium, France, Italy and Luxembourg, whereas biogas
and waste received an average subsidy of only €2.76/MWh
in Finland. This causes enormous market distortion. To put
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it simply, for a given cost, the reduction in carbon emissions
has been much smaller than if more economically rational
mechanisms had been used.

The cost of reducing CO, outputs has been huge under EU
policies. Even in Finland - the country that has been able

to reduce CO, emissions most cheaply — the cost per tonne
of reduced carbon emissions has been around three to five
times the value of permits under the EU emissions trading
scheme, which provides a proxy for the cost of achieving the
decarbonisation goals efficiently. In France, the marginal
cost could be around 50 times higher than in Finland. This
arises because the compulsory use of national renewables
targets means that countries such as Sweden and France are
replacing generating capacity that emits very little carbon
with renewables. This is hugely wasteful. A carbon tax or
cap-and-trade system alone would lead to a much more
efficient outcome.

Further problems caused by climate change policies include
the genuinely competitive part of the market being reduced
in size and significant supply-and-demand imbalances. Also,
the intermittency inherent in many renewable sources of
energy leads to price spikes and the potential for either huge
increases in consumer prices or blackouts.

Intermittency has led to pressure for regulated capacity
support mechanisms - yet another intervention in the
market. These reduce competition further by remunerating
electricity producers in a highly regulated environment.
Producers are rewarded not for actually producing and
distributing power, but for simply having the capacity to

do so. Regulatory intervention in this area is not necessary.
Where there is the potential for intermittency, market
processes are needed to discover whether consumers prefer
energy markets to be subject to price spikes and intermittent
supply, or whether they prefer a higher average price and

xvii



SUMMARY

xviii

more reliable supply and price patterns. Different consumers
may have different preferences that can be provided by
different companies or tariffs.

e Whilst the latest EU climate change policy may prove to

be less expensive than its predecessor, we are a long way
from liberalised and efficient energy markets in which CO,
emissions are reduced in the cheapest possible way.

e The UK needs to return to, and the EU to develop, a

fully liberalised and competitive energy market. Even if
policymakers believe they cannot rely on free markets to
correctly price negative externalities from carbon emissions,
they should devise policies that supplement markets in
internalising the environmental costs of energy production
and consumption patterns. This should be combined

with liberalisation and the promotion of competition and
innovation, both at the wholesale and retail level. The UK
experience between 1990 and 2005 showed how successful
such policies can be.
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1 INTRODUCTION

Electricity is a defining mark - possibly the defining mark — of
modern societies. Try a little thought experiment. Imagine that
you travel into the past with a time machine. As you step out of
it, you do not know into which era you have moved; you are just
in the middle of nowhere. You look around. It may be very hard
to tell whether you are, for example, in Roman times, or in the
Middle Ages. But if you see electric lights everywhere around you,
there can be no doubt: you are in the twentieth century or later.
The revolution of electricity has been so deep, wide and pervasive
that, as economic historian Vaclav Smil (2005: 13) argues:

[TThis was the first advance in nearly 4.5 billion years of the
planet’s evolution that led to the generation of cosmically de-
tectable signals of intelligent life on Earth: a new civilisation
was born, one based on synergy of scientific advances, technical
innovation, aggressive commercialization, and intensifying,

and increasingly efficient, conversions of energy.

Electricity is ubiquitous in our societies. And, of course, elec-
tricity is the fundamental input of our digital societies: without
electricity, there would be no smartphones, computers, internet
and so on.

To put it in the most straightforward way, electricity is so sim-
ple to use and so widespread - at least in the developed world,
but to a growing extent in the developing world too — that we
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take it for granted. We can survive one or more days if natural
gas is cut off, or if it is not possible to find petrol for our cars;
perhaps we can even deal with water being cut off for some time.
But if electricity were unavailable for a prolonged period of time,
we would be nearly paralysed. In fact, the notion that one billion
or more people worldwide lack reliable access to electricity is
perceived as a serious problem. Energy poverty is one of the main
challenges our world must face. Access to reliable, cheap energy
is the key to prosperity (Goklany 2007).

The production and delivery of electrical power is, however,
complex - and it is especially complex for the consumer to un-
derstand its production and delivery. The best definition for it
was possibly provided by a non-scientist, singer Ray Charles:

Soul [music] is when you take a song and make it a part of you -
apart that’s so true, so real, people think it must have happened
toyou ... It’s like electricity - we don’t really know what it is, do
we? But it’s a force that can light a room. Soul is like electricity,

like a spirit, a drive, a power.

In a way, this quotation can be reversed: electricity is like soul.
A relevant feature of electricity is that it is not a thing - a good
that you may or may not own. Electricity is a physical phenom-
enon, which is due to the flow of electrons (actually, a wave of
electrons) through a conductor. Every material is, to some extent,
a conductor, but some materials are better than others. In fact,
some materials are such bad conductors that we use them for the
opposite task - that is, to isolate things from electricity.

Most people, however, are not interested in the physics of
electricity. They have never heard of Gustav R. Kirchhoff or Georg
Ohm, after whom are named the fundamental laws that govern
electricity flow through circuits. People simply want the current
to flow when they push a button. And, of course, people want
cheap energy that is easily accessible.
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Complex supply chains and state monopolies

In order to have cheap, reliable electricity, there has to be a com-
plex supply chain. Each segment of the supply chain requires

large investments and very specific know-how. Firstly, electricity
must be generated. Primary sources of energy such as coal, oil,
natural gas, solar radiation, wind, etc., must be found, and tech-
nologies need to be deployed that can transform them into elec-
tricity. Then electricity needs to be moved from the place where

it is generated to the place where it is to be consumed. Electricity
moves through networks, and, given the present state of technol-
ogy, it cannot be economically stored on a large scale. Transmis-
sion networks operate over long distances; distribution networks

are designed to deliver electricity to end consumers. There is no

difference, in principle, between transmission and distribution

infrastructure, except that the former is high voltage and the lat-
ter is low voltage. Finally, electricity must be measured (metered)

and consumed.

The electricity industry is heavily regulated. In most countries,
and for most of the ‘age of electricity’, there has been no market
at all for electricity. It has been provided by vertically integrated,
state monopolies, only subject to political control rather than to
economic incentives - though there are important exceptions to
this general rule.

Tackling environmental concerns

Even when and where the monopoly is broken up, regulations
still dictate a number of details related to how electricity should
be produced, dispatched, consumed and priced. The EU, for ex-
ample, has promoted a number of environmental policies aimed
at reducing carbon emissions. The most relevant of such policies
is hugely subsidising renewable energy sources, particularly
solar and wind power. The technical and economic problems



POWER CUT?

created by renewables (especially their intermittency) are being
addressed in a way that further reduces the scope of competi-
tion in power markets. The central thesis of this book is that EU
climate policies have jeopardised competitive energy markets. It
is also argued that, from a purely environmental point of view,
green subsidies are both ineffective and inefficient. Finally, it is
argued that the environmental goal of cutting carbon emissions
may well be achieved (and to some extent has been achieved) by
relying on competitive markets, which may be complemented
by technology-neutral environmental policies. Regulations are
often badly designed, and, while aiming at a specific target (for
example, low prices or high reliability), they result in a number
of undesirable consequences, such as scarcity or lower levels of
technological innovation (Van den Bergh and Pacces 2010).

Environmental regulations (particularly those relating to de-
carbonisation) have a major impact on how electricity is generated,
exchanged and consumed. Below we examine whether the EU has
the most effective and efficient carbon-reduction policies, assum-
ing that such policies are appropriate. We also consider how the
EU’s climate policies interact with the (mostly) liberalised frame-
work that has been developed for the electricity industry.

Summary

This book is divided into five parts. The first part considers the
theoretical framework that is adopted to analyse the regulation
of electricity markets, the impact of regulation on the industry’s
organisation and the relevant externalities that regulation is
often developed to address. The most important of such exter-
nalities is climate change, and the most relevant policies in the
EU are those aimed at reducing carbon emissions and promoting
renewables and other carbon-free sources of energy.

The second part details the EU legal framework that is related
to electricity and climate regulation. It shows that the former has
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by and large followed the example set by the UK with its policy
of privatisation and liberalisation, even though some defining
features of that model are missing in the EU directives. As far
as climate regulation is concerned, however, the EU has taken
a much more interventionist stance, though its aims are not al-
ways clear, and environmental goals and policy tools are mixed
with old-style ‘industrial policies’.

The third partlooks at the interaction of liberalisation policies
with climate policies, and argues that they inevitably come to
contradict one another. This endangers European liberalisation
and explains the anti-liberalisation backlash in Great Britain. In
other words, if electricity liberalisation is pursued consistently,
it will make it harder for the EU to meet its environmental goals
through the policy instruments it has adopted. More specifically,
EU climate policies have introduced a number of distortions in
electricity markets that need to be tackled.

The fourth part looks at those distortions and envisages two
possible approaches, which are developed in the fifth part. One
approach sets as a priority the maintenance of current environ-
mental policies and implies more government intervention and
centralisation of electricity markets. The other, which is market
oriented, requires the EU’s environmental policies to be funda-
mentally revised - even if its goals are not revised. Policies would
have to change at the national level too, as many nation states

- including the UK - operate policies that are more distortionary
than EU climate policies ought to be.

At the time of writing, there are confusing messages both at
the EU and national level. On the one hand, there are signs of
a shift towards a more market-friendly approach; on the other
hand, there are also signs of a governmental backlash. This
may be the most crucial time for the future of Europe’s energy
policies since the 1980s. Choices that are being made now may
be irreversible in the short-to-medium run. If market-oriented
policies are implemented, the EU has a chance to develop
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well-functioning markets that also make it possible to achieve
environmental goals. If, on the contrary, the push back to state
control prevails, the ghost of the past — when electricity systems
were plagued with inefficiencies and risks were socialised — may
be back haunting Europe.



PART 1

THE THEORETICAL FRAMEWORK

The curious task of economics is to demonstrate to men how
little they really know about what they imagine they can de-
sign. To the naive mind that can conceive of order only as the
product of deliberate arrangement, it may seem absurd that in
complex conditions order, and adaptation to the unknown, can
be achieved more effectively by decentralizing decisions and
that a division of authority will actually extend the possibility
of overall order. Yet that decentralization actually leads to more
information being taken into account.

Friedrich Hayek (1988: 76)






2 THE CLIMATE-ENERGY NEXUS

Carbon emissions and energy

Most of the energy we consume comes from fossil fuels, such as
coal, oil and natural gas. For example, the EU’s gross inland con-
sumption was as much as 1,665 Mtoe (million tonnes of oil equiv-
alent) in 2013. Of this, 73 per cent came from fossil fuels (Figure 1).

Fossil fuels are used because they are either cheaper or more
efficient (or both) compared with alternatives (Epstein 2014; Smil
2010, 2014). Unfortunately, the process of burning fossil fuels
generates a number of by-products. Some of these are pollutants,
though energy-producing and energy-consuming technologies
are regulated in order to maintain such pollutants below the

Figure 1 EU28’s gross inland consumption of energy by source
(2013, left panel) and gross electricity generation by source
(2013, right panel)

Waste

Renewables Petroleum Waste
Solid
Petroleum fuels
Nuclear
Solid Nuclear
fuels

Gases

Source: developed from EC (2015c).
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thresholds that are believed to be safe for human health and the
environment. Not only regulation, but also — and possibly fore-
most — market forces promote the adoption of cleaner technolo-
gies as they become available (Anderson and Leal 2001).

‘Traditional’ pollutants, such as particulates, NOy and SO,
cause rapid and localised harm: for example, particulates are
correlated with serious illnesses, such as lung cancer and an
increase in cardiopulmonary mortality. Other by-products act
in a more subtle way. This is the case with carbon dioxide (CO,)
and other so-called greenhouse gases (GHGs), such as methane
(CH,), ozone (03) and water vapour (H,0). GHGs are suspected of
contributing to a potentially dangerous increase in the planet’s
average temperature (IPCC 2007, 2013).

The physics and economics of climate change are both very
complex issues, and a broad debate among experts is ongoing
(Bradley 2004; Helm 2012; Nordhaus 2008; Robinson 2008). Ac-
cording to the Intergovernmental Panel on Climate Change
(IPCC) - an intergovernmental body in charge of collecting cli-
mate science and making it available for governments in order to
improve their ability to make sound policy decisions - if warming
exceeds 2 °C above pre-industrial levels, adverse impacts may be
severe. If warming exceeds 4 °C, the consequences may even be
catastrophic. Therefore, the IPCC has called on the internation-
al community to take action and reduce GHGs to a level such
that their concentration in the atmosphere is stabilised, and the
human contribution to climate change becomes acceptable. It is
not the purpose of this book to dispute these claims, which are
outside the author’s area of expertise.

Once the risk of man-made global warming is accepted, how-
ever, the policy implications are far from obvious. And, it should
be said, understanding policy trade-offs is something outside the
area of expertise of most climate scientists.

Some argue that economic development will bring about
technological innovation, and that technology will solve the
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problem. After all, climate change does not happen overnight: it
is a slow process, and it is both impossible and wrong to try and
solve it in the short run. Humanity does have time, and it may be
better to delay making expensive decisions. Economic freedom
also increases wealth and makes available the resources needed
to cope with the effects of climate change. If this is correct, pro-
moting economic freedom worldwide may be the best way to deal
with this issue (Goklany 2007; Montgomery and Tuladhar 2006;
Simon 1996).

Others believe that economic freedom, and perhaps even
economic development, is not enough, or that it does not help
at all. They suggest that policies are implemented in order to
internalise the ‘social’ or ‘external’ costs arising from burn-
ing fossil fuels. Several alternative policies may be adopted in
order to achieve the result, but there are significant underlying
uncertainties. Since global warming is a global phenomenon,
a first-best solution might be to implement these policies at a
global level. For several reasons, it has not been possible so far

- and it will hardly be possible in the future (Helm 2012) - to
meet this goal. The Kyoto Protocol, which is the closest thing to
a global treaty that we have had, only committed a limited set
of countries to cut their own GHG emissions by a small amount
(5.2 per cent).

Within such a framework, the EU took unilateral action. In
2007, a commitment was made to cut emissions by 20 per cent
below 1990 levels by 2020, and to cover 20 per cent of final energy
consumption with renewable energy sources (RES) by the same
deadline. This package of policies is known as 20-20-20. Further
commitments are being made in the longer run, including set-
ting a very ambitious (and, in the author’s view, quite unrealistic)
goal of achieving an almost full decarbonisation of the economy
by 2050. An intermediate goal - cutting European emissions by
40 per cent by 2030 - was proposed by the European Council dur-
ing its meeting of 23-24 October 2014.

11
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An obvious criticism of EU policies is that global warming is
a global phenomenon, and it is emissions at a global level that
matter. If you only cut emissions within a region, it may make
little difference. In fact, an unintended result may be achieved:
if the effort to cut emissions drives energy prices to such a
level that energy-intensive industries move to lower cost juris-
dictions where more carbon-intensive technologies are used,
global emissions might actually increase. This phenomenon is
known as ‘carbon leakage’, and the EU is trying to deal with it
by regulating it.

Though global attempts to reduce carbon emissions have not
been successful, reducing them is not an entirely EU effort. Other
countries, such as New Zealand, and several US states are im-
plementing policies to control emissions. Even developing coun-
tries have declared that they share a similar objective. China in
particular made a joint commitment with the US to set a carbon
target for 2030, although this commitment may require just a
small deviation from their baseline carbon emissions, unlike the
significant cuts proposed by the EU (Bronson and Levy 2014). So
far, however, global, coordinated action is still missing.

The EU’s commitment to cutting emissions led to the adoption
of several directives and regulations that affect the way energy is
produced and consumed. Electricity accounts for about 22 per
cent of the entire amount of energy consumed annually in the
EU (EC 2014a). For this reason alone, it is a target for those who
wish to impose environmental policies such as those described
above. Low- or zero-carbon electricity generation processes al-
ready exist and, in some cases, are economically viable. For ex-
ample, natural gas-fuelled plants emit on average half as much
carbon as coal-fuelled plants, and renewable and nuclear energy
do not emit carbon at all. It also happens to be the case that the
enforcement of environmental regulations is easier in relation to
electricity generation because its production tends to be concen-
trated and large scale.
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In most of this book, the issue of whether climate policies are
needed will not be discussed. We will also not discuss whether it
is better to set a short- or medium-run, quantitative target - as
the EU did - than to focus on more long-term trends. It will be
taken as given that carbon emissions will be reduced and that
regulations will be introduced to achieve this objective. The
focus of the discussion below will be on the kind of regulations
that have been introduced in the EU, with particular regard to
renewables subsidies and mandates, and their impact on elec-
tricity market design, structure and competition.

Are climate change policies inconsistent with
broadly free markets?

There is no reason, in principle, for climate policies to be incon-
sistent with competitive electricity markets. In practice, however,
the way in which climate policies are implemented is damaging
to electricity markets. Indeed, it is argued in this book that the
EU is doing much harm both to markets and the climate by
implementing policies that are scarcely coordinated with each
other, that very often counteract each other and, to alarge extent,
that are driven by rent-seeking interests.

In particular, two broad approaches to climate policy may be
identified. One approach is market based, and the other relies
more on discretionary political decision-making. Carbon taxes
and cap-and-trade schemes (see Box 1) that are designed to be
technology neutral belong to the former category. They place a
competitive advantage on ‘clean(er)” sources, which is propor-
tional to the alleged environmental benefit they produce (i.e. to
the avoided emissions).

Other policies to reduce carbon emissions are much more dis-
tortionary. This is the case with mandates and subsidies. These
policies also tend to reduce competition in energy markets for
three reasons.

13
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Box 1 Carbon taxes versus cap-and-trade schemes

Carbon taxes and cap-and-trade schemes are both mar-
ket-based tools to reduce emissions. They differ from com-
mand-and-control and other, more interventionist policies
insofar as the ultimate decisions are left to market partici-
pants. Of course, political decision makers determine by how
much carbon output should be reduced - there is planning at
that level - but not how it should be reduced.

The difference between taxes and cap-and-trade schemes

lies in the fact that a carbon tax puts a price on the emissions
and leaves it up to market participants to adjust the quan-
tities; hence, a carbon tax incorporates a ‘marginal social cost’
into the market price of the production of electricity. Under
a cap-and-trade scheme, scarcity is artificially created in
the production of the emissions, and market agents will dis-
cover the price of creating an externality by trading the right
to emit. While a carbon tax and a cap-and-trade scheme are
equivalent in principle, they differ from the point of view of
the underlying uncertainties. In a world free of transaction
costs, carbon taxes and cap-and-trade schemes are equiva-
lent; i.e. the optimal carbon tax would reduce emissions down
to a level that is equal to the cap of the optimal cap-and-trade
scheme, and vice versa.

(a)

(b)

14

A given market share is ‘segregated’ from the usual sup-
ply-and-demand interactions because producing technol-
ogies are picked by virtue of regulatory decisions, even
though they may not be the most efficient ones.

As far as that ‘segregated’ or non-contestable’ part of the
market is concerned, the price mechanism is to some
extent shut off. Prices are set by regulators in a way that
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The choice between a carbon tax and a cap-and-trade
scheme depends on a number of considerations, which range
from their political feasibility via the nature of the underlying
uncertainties to the kind of transaction costs that are involved
(Nordhaus 2008; Weitzman 1974; Hepburn 2006). Either policy
can (and does) have several shortcomings, yet they have only
an indirect effect on electricity markets. They change the mar-
ket agents’ choices by changing the relative prices of different
technologies and ensuring that the output of carbon emis-
sions under the various technologies is seen as a cost. How-
ever, they do not determine such choices. Producers can use
the cheapest technology, given the cost in terms of carbon
emissions that the technologies generate. In short, carbon
taxes and cap-and-trade are consistent with a framework in
which the fundamental choices regarding energy production
and consumption are decentralised and left to market agents.

does not necessarily reflect either the opportunity cost
of specific technologies or the marginal social benefit de-
rived from lower emissions.
(c) For technical reasons, some of the most heavily subsi-
dised sources of energy in the EU (such as solar panels
and wind turbines) result in intermittent generation; i.e.
their production profile cannot be programmed insofar
as it depends on an external, unknown (or little known)
input (sun or wind). This generates large costs in the sys-
tem and further distorts the way competition works, as
will be discussed in later chapters.
The presence of a large amount of subsidised generating
capacity producing intermittent supply also raises a number
of technical problems, which tend to be addressed through

15
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regulatory provisions. One such example is capacity support
schemes, which are designed to ensure that enough spare cap-
acity is available to back up intermittent energy sources when
they are not sufficient to meet demand.

16



3 ELECTRICITY - FROM POWER
STATION TO HOUSEHOLD

Some of the economic problems within electricity markets arise
because of the engineering and physical practicalities of elec-
tricity generation. It is therefore worth considering these issues
briefly.
Electrical systems are made of three main components:
generation facilities, transmission and distribution networks.
Generators transform some form of primary energy - typically,
the chemical energy incorporated in fossil fuels, or the potential
energy provided by the height gap between the generator and a
water basin, the kinetic energy of the wind or the sun’s radiation
- into electricity. With the notable exception of solar power, the
basic technology is the same for most generators: a turbine is made
to rotate by a force acting upon it. The force may arise from steam
from the combustion of fossil fuels, or from the flow of water or
wind. The turbine’s shaft will rotate, together with a coil of copper
wire that is attached to it (the armature). On either side of the ar-
mature are placed magnets. A law of physics - known as Faraday’s
law of induction - states that, if a wire conductor rotates within
a magpnetic field, an electric current is generated that may be re-
trieved and shipped outside the generator. The basic technology,
despite all the improvements that have been made over time, is
still the same as it was in the late nineteenth century (Smil 2005).
The electricity industry as we know it is the result of a com-
plex story (Bodanis 2005), in which physical, technical, economic,
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regulatory and commercial challenges have been addressed over
time. At any point in time, however, the industry has been subject
to a number of technical constraints. Two are most relevant to
this book. Firstly, the electricity system as a whole must always
be kept in real-time equilibrium: imbalances between demand
and supply may result in a failure of the system itself (a black-
out). Secondly, given the present state of technology, electricity
cannot be stored in a cost-effective way. Significant progress has
been made in the development of ever-more efficient batteries
and other storage technologies, but, at present, there seems to be
no silver bullet (Hadjipaschalis et al. 2009).

The ability to prevent blackouts and other systemic shocks
depends on a number of variables, including the available tech-
nology, the degree of coordination within the system, the sup-
ply- and demand-side responses and the underlying institutional
arrangements (Giberson and Kiesling 2004).

Power systems

From a technical point of view, an electrical system is like a
transmission chain. At one end, a generator produces electricity,
which is moved first through high-voltage transmission lines
and then through low-voltage distribution wires. It is eventually
consumed at the opposite end of the system by the final user. Fig-
ure 2 shows a typical electricity system.

A greater penetration of renewable energy sources arising
from either subsidies or genuine improvements in efficiency
may change the transmission and distribution mechanisms sig-
nificantly. Traditional energy sources, such as coal and nuclear
power, tend to show significant economies of scale. Therefore,
electricity systems tend to grow around a small number of large
generating plants. Most renewables, however, tend to be deployed
on asmall scale and permit more decentralised generation. Some
of them tend also to be non-programmable: the output of a wind
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Figure 2 Transmission and distribution grids within the power industry

[ GENERATION

| Electricity is generated at
various kinds of power plants
by utilities and independent
power p’OdU(EfS.

TRANSMISSION -
Electric transmission

is the vital link between
power production and
power usage. Transmission h
lines carry electricity at high

voltages over long distances

from power plants to communities.

E 1o -
<B S Y
S W

DISTRIBUTION
9 Electricity from transmission
| lines is reduced to lower
voltages at substations, and
distribution companies then
bring the power to your home
and workplace.

Source: DOE (2006).

or solar plant depends on an exogenous input (wind or sun) that
cannot be controlled, albeit it can be approximately forecasted.
This makes the development of storage technologies much more
important.

The use of non-programmable renewables has a significant
influence on how systems are organised. Overproduction can
happen when demand is low (for example, if wind blows at night).
Production can also suddenly skyrocket or collapse (for example,
as clouds come and go). As electrical intermittency - the load
produced by intermittent generators - increases, the challenge
of keeping the entire network in real-time equilibrium becomes
more difficult and costly. The challenge is both technical and eco-
nomic. How do we deal with intermittency? And how do we find
the cheapest way to achieve this goal? When choosing between
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renewables and choosing between renewable and non-renewable
sources of electricity, intermittency and the cost of dealing with
it has to be factored in to the decision-making process.

Another way of asking the same question leads to the central
issues that we cover below: what kind of institutional arrange-
ments (see Box 2) may fit best with the need to provide consumers
with cheap, reliable and sustainable electricity? How, where and
under what conditions can competition be brought into play?
Such goals require a high degree of coordination among differ-
ent ‘pieces’ of the system: how can this best be achieved? What is
the appropriate role (if any) for government? What is meant by a
‘market’ for electricity?

Box 2 Institutions matter

The behaviour of economic actors is strongly dependent on
the incentives they face. Such behaviour, in turn, leads to
outcomes that each of us may deem as more or less desirable.
The role of institutions has been underestimated for a long
time; thereafter, it has been often misunderstood. According
to Sala-i-Martin (2002: 18), the term ‘institutions’ may be used
to refer to ‘various aspects of law enforcement ... the func-
tioning of markets ... inequality and social conflicts ... politi-
calinstitutions ... the health system ... financial institutions ...
as well as government institutions.” North (1991: 97) explained
that ‘institutions are the humanly devised constraints that
structure political, economic, and social interactions. They
consist of both informal constraints (sanctions, taboos, cus-
toms, traditions and codes of conduct), and formal rules (con-
stitutions, laws, property rights).’
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To be effective, institutions need to display two charac-
teristics. Firstly, they should make it possible to achieve the
goals that are regarded as socially desirable. Secondly, they
should be able to deal with changing conditions. The more
able institutions are to adapt to changes, the more they tend
to be resilient over time.

Transactions between economic agents must occur, and
such transactions have a cost. The costs can involve the need
to look for information (which may not be readily or easily
available) about the goods being traded and/or the people
who may want to sell or buy them, the costs of contracting,
the incomplete nature of virtually any contract and so on.
Without transaction costs, institutions are almost irrelevant,
as is the initial distribution of property rights. This is a major
finding of Coase (1960) (see also Forte 2007). However, trans-
action costs are ubiquitous. If they are too high, transactions
may not happen. Good (or bad) institutions may drive trans-
action costs downwards (or upwards). This is why institutional
design - as well as institutional experimentation and evolu-
tion - is so important. It requires a great deal of attention to
the unintended consequences of institutional choices. Such
consequences can include, but are not limited to, induced
rigidities, lost opportunities, inefficient behaviours and an
impact on the organisation and the size of firms.
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4 THE NATURAL MONOPOLY
PROBLEM IN ELECTRICITY

In the beginning, the electricity industry was unregulated. As
time passed, however, it became heavily regulated, partly be-
cause the ideological pendulum swung towards state interven-
tion, partly because of technological constraints (Zorzoli 2011)
and partly because incumbents viewed regulation as a tool to
protect their profits from competitors (Kiesling 2008; Smil 2005,
2010). Economic historians may well find in this story a powerful
example of what Krueger (1974) called rent-seeking society’.

The entire industry became regulated at an early stage under
the belief that it was a natural monopoly (see Box 3). Even if it is
questionable that regulation delivered more benefits than costs,
there was a rationale for regulation. Some parts of the industry
really were natural monopolies. It is absurd even to think about
competing transmission or distribution networks, at least in
the most densely populated areas of Europe and North America
where the power industry developed first, given the then-existing
state of technology. The cost of duplication from having several
sets of cables connecting producers with consumers would be
immense. In addition, especially several decades ago, a small
number of plants - if not just one — were enough to serve an
entire city. There were significant economies of scale. Therefore,
generation was also considered a natural monopoly. There were
also significant economies of scale in metering and billing. At
the same time, the intellectual case against utility regulation
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still had to be developed (Demsetz 1968). All of these factors led
to regulation, and this was followed by state ownership.

Coordination between the different parts of the production
chain was also a major problem. A vertically integrated industry,
where information could easily move up or down the chain (thus
reducing transactions costs), seemed like a rational approach.
Once the idea was accepted that electricity would inherently
become a vertically integrated monopoly, the step towards state
ownership was very small in most jurisdictions.

It is difficult to know - even in retrospect — whether a monop-
oly was the most efficient corporate structure for the electricity
industry, or whether this structure arose as a result of lobbying
activities from incumbents as well as government intervention
and nationalisation. We do not have the counterfactual. Certain-
ly, it was attuned to the intellectual climate of the time to treat
the industry as a natural monopoly. In these circumstances, it is
no surprise that almost everywhere in the world, and everywhere
in Europe, the industry eventually fell into the hands of the state.

Has technological progress killed the ‘natural
monopoly’ argument?

Several things happened over time that had a bearing on the
natural monopoly argument for regulating electricity (Kiesling
2008). As transmission (and voltage transformation) technologies
improved, it became possible and economical to move electricity
over longer distances. The alleged ‘natural monopoly” nature of
generation, which meant that it was believed that you needed a
single generator close to a population centre, became less and
less credible. It became efficient for many generators to fuel
many cities at the same time. In this way, each power plant could
be used in the most efficient way, and — more relevant to our ana-
lysis — plants became able to compete against each other. Such
an efficiency gain was critically dependent on an interconnected
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Box 3 The natural monopoly problem

A natural monopoly will tend to arise when the production
costs of a single firm supplying the entire market are lower
than those of two or more firms competing with each other.
This is characterised by the marginal cost of additional output
steeply declining as output increases, both in the short run
and in the long run. A natural monopoly is also defined by the
mathematical property of the subadditivity of costs. Typically,
natural monopolies arise when fixed costs are very large com-
pared with variable costs.

A natural monopoly poses a major problem. Mainstream
economic theory calls for government to prevent the monop-
olist from using its market power to restrict output and raise
prices. The nature of government intervention may vary
depending on the characteristics of the industry. Intervention
may take the form of command and control, state ownership,
price regulation or a combination of these things.

It is not always efficient to regulate a natural monopoly.
Sometimes, the costs of regulation can be higher than the
social cost of the monopolist operating to maximise profits.
This may happen, for example, when the cost of enforcement

transmission network being available to transmit the electricity
produced by different generators. There may still have been a nat-
ural monopoly within the market, but it existed — if at all - in a
more narrowly defined area of the industry.

The recording and storing of information then became easier,
as did metering consumption. Individual billing also became
more economic. Eventually, the development of information and
communications technology made it increasingly possible to
treat different pieces of the system as separate industries, rather
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is high or, more subtly, when regulation (especially price regu-
lation) prevents investment and technological developments
that might, in the long run, turn a supposedly natural mon-
opoly into a competitive industry. This may be true in the case
of electricity. A seminal paper by Posner (1969) showed that,
because a natural monopoly’s very existence can be due to
technological barriers, progress may dismantle them. As such,
governments should be very careful in deciding how to regu-
late, and whether they should regulate, an industry.

Identifying natural monopolies is far more complexin prac-
tice than in theory, and successive intellectual waves change
the situation faced by a potential regulator. Joskow (2007)
summarises as follows: ‘[t]he pendulum of policy toward real
and imagined natural monopoly problems has swung from
limited regulation, to a dramatic expansion of regulation, to
a gradual return to a more limited scope for price and entry
regulation.” The crucial point is whether costs of regulation
are higher or lower than the costs of the monopoly itself - a
question that, more often than not, seems to find an answer
that is very critical of government intervention (Carlton and
Peltzman 2010).

than one vertically integrated industry. Coordination among
different stages of the value chain became possible. There was a
change in the intellectual climate too. Visionaries imagined that
competition might deliver benefits that decades of state mon-
opoly had neglected. As the first institutional experiments were
made, a growing number of scholars agreed that the natural mon-
opoly issue was, by and large, no longer an absolute constraint. In
particular, it became clear that generation could be liberalised,
and wholesale and retail markets could be introduced.
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The fact that it became technologically feasible and possibly
cost-effective to move away from the old state-controlled monop-
oly systems was a necessary condition for change, but it was not
a sufficient condition. In the absence of an intellectual and polit-
ical consensus, institutional changes would not have happened.
However, this consensus developed for various reasons. Firstly,
decades of state ownership had led to overinvestment in capital
assets as well as to the kind of inefficiencies that are very often
associated with public monopolies (Considine and Kleit 2007).
There were cost overruns and poor service, and little attention
was given to the consumer. Power companies employed an exces-
sive number of strongly unionised workers and often made losses.
The power system, instead of growing along a sustainable path,
soon became plagued by a disproportionate amount of fixed,
sunk costs. The pricing mechanism - which, in most places, was
designed as a sort of ‘cost-plus’ scheme whereby costs are entirely
passed down to consumers — was very inefficient. It discouraged
innovation because companies could not capture the benefits of
innovation and did not perceive the cost of inefficient structures,
whose burden was passed down to end users in a monopolised
system with entirely captive consumers.

Technological progress, institutional evolution and a growing
understanding of the underlying economics drove a dramatic
change of the intellectual and policy climate.



5 MARKET CLEARING AND THE
PROBLEM OF RENEWABLES

Regulation can be justified for the part of the electricity indus-
try that could be described as a natural monopoly. However, the

rest of the industry can operate in the same market institutional
framework as other businesses: in other words, it can be fully
liberalised. This includes generation, power-trading and retail
markets. In principle, electricity is a bundle of different services,
some of which may be entirely deregulated, while others are sub-
ject to forms of regulation. Following Stoft (2002), such services
can be divided in five groups.
e Ancillary services that are needed to ensure the system

is kept in balance at any time: these have public good
characteristics and are also subject to externalities. Such
systems are usually fully regulated on the demand side so
that the likelihood of power ‘outages’ is low, but they may
be deregulated on the supply side so that providers can
compete against each other.

Unit commitment and congestion management:'
traditionally, a ‘system operator’ would be in charge of these
issues. As time passes, it becomes increasingly possible to
leave it up to the market to perform at least part of these

1

For any given level of demand a decision must be made about which generating
units will produce the required energy. Potential congestion must also be managed,
whether due to insufficient network capacity or to unforeseen faults.
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tasks, but the system operator may still need to have a last
word on many aspects.

e Risk management and forward markets: both generators and
consumers are risk averse. The creation of forward markets
may provide the tools to manage both upside and downside
risks in the most efficient way.

e Transmission and distribution: this is the quintessential
natural monopoly within the power sector, but even
here there is room to grow for market transactions and
competition. However, by and large, if any part of the system
needs to be regulated, it is the transmission and distribution
function.

e Retail competition: there is a great deal of resistance to
full liberalisation at the retail level as a result of concerns
that weak customers - especially households and small
businesses — would not be able to make the most efficient
choices. Nevertheless, competition is possible and beneficial
(Kiesling 2007; Rassenti et al. 2002; Riezner and Testa 2003).
In terms of market design, the most crucial parts are the

wholesale markets and balancing tools that ensure that supply
and demand are in equilibrium, together with retail markets.
Many renewables have an impact on prices for the end consumer
and they may distort risk distribution. However, subsidised in-
termittent power, such as wind, has a much larger impact on the
market actors’ behaviour.

How the electricity market clears

Generally speaking, the electricity market is organised accord-
ing to different time horizons. The most important market is the
‘day-ahead market’. It is usually closed one day in advance of the
physical delivery of power, and it provides guidance to genera-
tors and the system operator as to how much power should be
produced and from where it will be obtained.
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Day-ahead markets define the wholesale price of electricity.
They are usually organised as ‘double auctions’, though this may
vary. Generally speaking, ‘asks’ (prices at which generators are
willing to sell) and ‘bids’ (prices at which consumers are willing
to buy) are made with regard to one-hour intervals. Generators
submit their ask prices, and these are put in ascending order to
build a supply curve. Bids are put in descending order to build
a demand curve. The supply and demand curves will meet at
a point that corresponds to the price that clears the market.
In most power markets, a ‘system marginal price rule’ holds,
under which each generator who asks for a lower price than
the clearing one is awarded the market-clearing price. This
means that the market-clearing price is equal to the marginal
cost of generation, i.e. the cost of the last unit of energy that is
produced. The last generator will earn zero profits, while other
generators will earn profits that are equal to the difference be-
tween the market-clearing price and their own marginal costs.
These profits (often called inframarginal rents) should be high
enough in normal circumstances to not only ensure that fixed,
sunk costs can be recovered but also provide an incentive to
invest in new capacity when the expected future demand is
higher than the theoretical generation capacity. The list of gen-
erators, from the lowest to the highest asked prices, is called the
‘merit order curve’.

Figure 3 shows a typical supply-and-demand curve in a power
market. In this case, a large number of generators ask for a price
equal to zero. This may be because producers are using renew-
ables with zero marginal cost of production, or because they
manage baseload’ plants with very low marginal costs. This can
be the case with nuclear power, for which shut-on-shut-off cycles
take a very long time, during which the plant keeps producing
power. Once a threshold level is reached, more, higher priced gen-
erators come into play, and the asked price rises very sharply. As
far as the demand curve is concerned, the first piece of it is very
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Figure 3 Supply and demand curves in the Italian Power Exchange (IPEX)
on 10 December 2014 at 12 a.m.
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rigid. Everything from hospitals and industrial plants to refrig-
erators and other appliances need to run at virtually any cost.
Thereafter, agents on the demand side become more responsive
to price signals. Eventually, a price of around 61 euro/MWh
clears the market in this case. Figure 3 refers to a typical working
day (10 December 2014) between 12 p.m. and 1 p.m. in Italy.

For several reasons, however, the demanded quantities may
be different from those expected. For example, if a day is warmer
(or colder) than expected, power demand may fall (or rise). Or an
industrial facility may find itself with more or less production to
perform at a given time on a given day. In this case, both sellers
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and buyers have a chance to adjust their positions as well as the
opportunity to do so in one or more further market session(s).

But even this may not be enough to maintain the system in
equilibrium. Sudden, unforeseen changes may occur either on
the demand or on the supply side. On the supply side, this may
happen because of intermittent facilities in the case of wind and
solar energy, or because of a production fault in a conventional
plant. On the demand side, it may happen for reasons as mun-
dane as intervals in extremely popular televised events leading
to surges in demand when people make tea. For example, the
UK’s National Grid predicted a pick-up of around 3,000 MW,
equivalent to 1.2 million kettles being turned on at once, if Eng-
land made it into the later stages of the 2010 FIFA World Cup. The
system operator must be able to balance supply and demand,
which it does by buying ancillary services in a real-time market.

All of the above can be achieved by relying solely on the
market functioning. In fact, the shift from top-down regulatory
choices to a decentralised process based on demand and supply
interactions shaped the energy revolution that has occurred in
the EU - starting in the UK - over the past 30 years. Markets for
electricity can and do work, as long as they are not jeopardised
by other policies.
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PART 2

LIBERALISATION IN ADVANCE AND RETREAT

It seems to me that this is theoretically right, for whatever the
question under discussion — whether religious, philosophical,
political, or economic; whether it concerns prosperity, morality,
equality, right, justice, progress, responsibility, cooperation,
property, labor, trade, capital, wages, taxes, population, finance,
or government — at whatever point on the scientific horizon I
begin my researches, I invariably reach this one conclusion: The
solution to the problems of human relationships is to be found
in liberty.

Frédéric Bastiat (1998: 73)






6  THE EU BEFORE THE ‘LIBERALISATION’
OF ELECTRICITY

Therise of the European regulatory state

In the late 1980s, a vertically integrated, state-owned monopoly
was the normal way of providing electricity throughout Europe.
With the exception of Great Britain and Norway (which is not
an EU member state) (Jamasb and Pollitt 2005; Amundsen et al.
2006), there was also little debate about who should be in charge
of running the power system, making forecasts of future demand,
setting prices and planning investments. The idea of a ‘market’
for electricity was deeply unfashionable.

At the same time, the European unification process included
an important energy component. Since the inception of the EU,
energy was a major part of the international treaties that laid the
foundations of what was then known as the European Economic
Community. The first proposal for integration came from the
French Foreign Minister Robert Schuman (1950), who, on 9 May
1950, suggested establishing a supranational community with
the aim of [making] war not only unthinkable but materially
impossible’. From an economic standpoint, something can be
made impossible by making it too costly. The most obvious way
to make war between nations too costly is to increase the com-
mercial ties between them. The six member countries created the
European Coal and Steel Community (ECSC), which was formal-
ly established with the Treaty of Paris in 1951. The Treaty laid the
conditions for a common market for coal and steel.
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A few years later, the Euratom Treaty and the Treaty of Rome
itself were signed on 25 March 1957. The former followed in the
ECSC’s footsteps by covering nuclear power, which was then seen
as the energy source that would meet virtually all of humanity’s
needs in the future.! The latter established the European Eco-
nomic Community, an organisation that was specifically devoted
to developing the institutions of a common market in order to
achieve a deeper integration. A political goal — peace — was to be
pursued trough economic means: economic integration and free
trade (Harris 2001). A few years later, in 1965, the three commu-
nities would be subsumed under the Merger Treaty, also called
the Brussels Treaty, and the modern history of the European
Community began. The EU was intended to be about integrating
markets no less than about creating political superstructures
and a new bureaucracy.

In a way, both energy and market integration are at the heart
of the EU. However, a truly integrated market for energy has not
yet been developed. There are good reasons for this. Firstly, no
country among the original six - let alone those that would join
over time - even had a domestic market for energy (particularly
electricity). All of them relied on state monopolies. Secondly, en-
ergy was regarded as a highly sensitive national security matter.
Nation states (rather than Europe as a whole) tried to become as
energy-independent as possible (France would pursue this policy
in the most extreme way, forging an electricity system that was

1 The common wisdom about nuclear power since the end of World War II is well
captured by a famous quote from Lewis Strauss, chairman of the US Atomic Energy
Commission, who said: ‘Our children will enjoy in their homes electrical energy
too cheap to meter ... It is not too much to expect that our children will know of
great periodic regional famines in the world only as matters of history, will travel
effortlessly over the seas and under them and through the air with a minimum of
danger and at great speeds, and will experience a lifespan far longer than ours, as
disease yields and man comes to understand what causes him to age’. It should
be underlined, though, that Strauss had in mind the developments of fusion, not
fission, technologies. See Pfau (1985).
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largely supplied by domestic nuclear power). Furthermore, there
was an obvious link between the civilian use of nuclear power
and its potential military use.” The absence of markets in energy
was also justified by the fact that the natural monopoly issue
was regarded as insurmountable. In addition, the intellectual
climate at the time was inherently hostile to the idea of deregu-
lating energy.

How did Europe move from widespread state monopolies to
liberalisation and privatisation? It relied on four drivers:

e budget constraints meant that the shortcomings of the
public monopolies became evident;

e technological developments created favourable conditions
for liberalisation;

e the intellectual and political pendulum was swinging
towards a belief in a free economy pushed by the end of the
Cold War and Britain’s success story;

¢ the interest of the EU’s own bureaucracies.

The European Commission’s role in ‘promoting’
a ‘free market’ in energy

It would be naive to believe that the EU bureaucracy has a philo-
sophical commitment to a free market. It does, of course, like any
other bureaucracy, have a strong incentive to maximise its own
power and influence. But, as far as energy is concerned, the trea-
ties did not leave much room for direct intervention from Brus-
sels. Moreover, the EU budget could not be invested in energy
projects with some relatively modest exceptions for research and
development and for ‘strategic’ infrastructures. As paradoxical
as it may seem, the UK’s experiment with electricity deregulation
provided a new perspective. In Britain, electricity restructuring

2 On the fallacies of energy independence, see Bryce (2009); on energy security as a
good that can be efficiently priced by the market, see Robinson (2006).
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led to a major change in the role of the state from provider to reg-
ulator (on the British case, see the next chapter). After all, some

regulation was still deemed necessary, at least for the natural

monopoly aspect of electricity provision.

Although no new powers were given to the European Com-
mission and the EU Parliament until 2009,* they did have powers
to regulate competition and the environment. Thus, the British
model, if copied, could provide a regulatory route into energy
markets for the Commission. As Moran (2003: 17) explains:

At the level of the EU, conversely, the rise of regulation is due
to the very lack of modes of command. The Union has neither
the budget-raising capacity nor the bureaucratic muscle to im-
pose policies on either national members or sectional interests.
Promulgating regulations potentially solves this problem.

The power-maximising attitude of any bureaucracy explains
much of what has been done in the energy sector at the EU level.
This includes outcomes that have raised costs (such as climate
policies) and outcomes that have promoted efficiency, such as the
liberalisation of energy markets outside Britain.

There is, though, a major difference between the EU and the
UK experience. In Britain, liberalisations would have been un-
thinkable without the political willpower of Margaret Thatcher,
her ministers and leading academic and other intellectual fig-
ures. Of course, powerful vested interests were contesting the lib-
eralisation process, but the political leadership had a clear vision.

At the EU level, things were very different. Firstly, there was
no open political push behind energy liberalisations. Market

3 This remained true until 2009, when the Treaty of Lisbon came into effect. Art-
icle 194(1) of the Treaty of Lisbon defines the new powers of the Commission with
regard to energy policy in reference to (a) ensuring the functioning of the energy
market, (b) ensuring security of supply, (c) promoting sustainability and (d) pro-
moting interconnections of energy networks. See Braun (2011).
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opening was never seen as a political shift that was grounded on
a different view of how the economy should work. It was, rather,
a technocratic option to achieve a more efficient management of
the power system (as well as a tool to increase Brussels’s regu-
latory powers). Secondly, it was not just private vested interests
that were involved: national governments had their own vested
interests, and they acted accordingly. Most EU member states
had state-owned incumbents. Accepting competition inside
their borders would have weakened those incumbents, reduced
the government’s ability to interfere with the economy and, in
some countries, reduced a range of patronage opportunities.

Nevertheless, it was in this climate that some liberalisation
measures took place. Three waves of directives were passed after
very long debates on what should be included and what latitude
could be granted to national governments in implementing the
directives (see Chapter 8). The three liberalisation packages came
together with a number of other regulations that had to do with
the promotion of renewable energy, emissions reductions, secur-
ity of supply, research and development, etc. Figure 4 shows the
timetable for the EU regulatory framework’s development. We
will only deal with electricity liberalisation and the promotion
of green energy sources, but the reader should always remember
that these measures came together with many others, and that
the interaction of different measures can cause perverse effects
(Abrell and Weigt 2008; Braathen 2011).

The intellectual and political foundation of the EU path to-
wards liberalisation may be defined with regard to three main
topics (Serrales 2006): third-party access (TPA), consumer choice
and network unbundling,

Third-party access has to do with the non-discriminatory
management of, and open access to, essential facilities (those
parts of the system that are possibly natural monopolies). Con-
sumer choice involves the ability of consumers to freely choose
their supplier, and it presupposes the existence of an unregulated

39



POWER CUT?

‘J14329]94Nn37 824N0S

050Z 014N™" 00 OLdN™QEOZ 01dN™"0ZOZ O14N™ STOZ ¥10Z €10Z ZT10Z 110T 010Z 600 800Z Z00Z 900Z S00Z Y00Z £00Z ZOOZ 100Z 000 6661 8661 L661 9661

3AILI3¥10 SOS SYD

NOLLVIN93¥ SOS SV

FAILIINI0 SOS ALDINLOII

D0%d NHOMIWYYS S

‘DO¥E NIOMIWVYS il ‘D0%4 NHOMIWYYS .9

0ZOZ NOZIEOH

(A9H3INI TAOW "LLYWI1D) 0SOZ dVWAVOH Ni

ADILVHIS

0Z0Z AD1LVHIS A9¥INI N3

FOVHIVA FUNLONVISVHINI

JALLD3YI0 33 NVId NOLLDV 33 ol NY1d NOLLOY 33 451

0207 A8 %0Z-
SNOISSIWG

39VNIVd NOLLYSIIVHIEN i1

ok 39VXDOVd NOLYSNVHIEI anl

FOVNIVA NOLLVSIIVYIEN

ST0Z 710 £10Z Z10Z 110Z 010Z 600Z 800Z £00Z 900Z S00T ¥00Z £00Z Z0OZ 100Z 000Z 6661 8661 L661 9661

050Z 01dN™"0Y0Z OLdN™"0E0Z OLdN""0ZOZ OL1dN™
AYOMIWVEE 3AILYISIOAT N3

A313us 10j yaomawely anne|si8d) N3  24n814

40



THE EU BEFORE THE ‘LIBERALISATION’ OF ELECTRICITY

price system. To achieve this, the interests of the incumbent need
to be separated from those of the system operator. The first EU lib-
eralisation package focused on TPA; the second wave dealt with
consumer choice, and the third was about network unbundling.

Before the content of the relevant EU directives is described,
we will discuss in more detail the British experience. What hap-
pened in the UK between the late 1980s and mid-1990s is of huge
importance. It provided much of the institutional experimenta-
tion that helped to show the rest of Europe that there are alterna-
tive ways to a state monopoly to organise electricity systems. The
British model also proved to be more successful than the state
monopoly in several respects.

It is worth noting that, after the initial period of exciting in-
stitutional experimentation in Britain, there was a slow down
and then a reversal, with the market tending back towards more
state control. The EU also adopted a number of measures that,
while having little direct impact on competition, significantly
changed the way operators behave. In both cases, at the heart of
the regulatory attack that has reversed the process of liberalisa-
tion there was a misguided idea of how to deal with the problem
of climate change.
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7 LIBERALISING ELECTRICITY
MARKETS THE BRITISH WAY

It would be impossible to understand the switch from vertically
integrated, state-owned monopolies to liberalised markets with-
out taking into consideration a major political shift that took
place in the 1980s. That shift had a substantial effect on how sev-
eral industries were regulated as well as on the role of the state in
the economy in a broader sense. The place where the pendulum
swung the furthest was Great Britain.

The main character behind this change was, of course, Prime
Minister Thatcher. When Margaret Thatcher assumed office, she
may not have had a clear vision of how to deal with energy policy.
She wanted to address energy security after the oil shocks, and
she also wanted to reduce the power of unions, especially in the
coal industry. Moreover, a general distrust of state-owned com-
panies led to an investigation of important state-owned energy
businesses, which, in turn, led to a conclusion that, in retrospect,
was not surprising at all. The formal investigation from the Mon-
opolies and Mergers Commission showed (Helm 2003: 51):

excess output, keeping [coal] pits open and building too many
stations; financial laxity in planning and project execution;
prices set at artificially low levels relative to costs; and labour
bias and overstaffing. Add these to the familiar problem of
shorter-term political interference (usually done in private, ra-
ther than in terms of any direction through published guidance)
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and it is remarkable that their Morrisonian structure had lasted
so long. By the early 1980s, the nationalised industries had built
up sufficient inefficiencies to warrant more radical surgery.

Even this would not have been enough to precipitate major
reform in the absence of a clear political will. The paradigm shift
happened under Lord (Nigel) Lawson, who was Secretary of State
for Energy from 1981-83 (and later Chancellor of the Exchequer
from 1983-89). He anticipated the change in a seminal speech
(Lawson 1982) that laid down the foundations of a major shift in
the way energy policy in general, and within the electricity indus-
try in particular, had to be pursued:

I do not see the government’s task as being to try to plan the fu-
ture shape of energy production and consumption. It is not even
primarily to try to balance UK demand and supply for energy.
Our task is rather to set a framework which will ensure that the
market operates in the energy sector with a minimum of distor-
tion and that energy is produced and consumed efficiently.

... The government’s role is neither to induce the individual to
take decisions against his better judgement, nor to waste pub-
lic money in subsidising investment that is already worthwhile.
The way to bring the two sides together and to ensure that they
act consistently is to give them the same information and the

same realistic signals.

... Most of the supply industries in the UK are state-owned. In
part, state-ownership came about as a means of regulating
natural monopoly. But this has not always been the case; and
it is time to question both the extent of the natural monopoly
and, when it can be shown to exist, the most effective means of
regulation. State-ownership is neither a vital necessity nor the
only means of regulation.
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This set in motion a long process that would lead to the liber-
alisation of the electricity market and the privatisation of former
monopolies. The view about how to proceed was clear from the
beginning, as emerges from the so-called Littlechild Report of
1983. This set the stage for the price-cap regulation formula under
which all the British utilities were privatised (see Littlechild 1983;
Bartle 2003).

Britain provided a case study for the combination of liberali-
sation and privatisation that might be successfully employed to
achieve a restructuring of the power sector. The process helped
to increase the economic efficiency of energy production and
consumption, reduce the burden on taxpayers and power con-
sumers, set appropriate incentives and create the conditions for
technological improvements and innovation.

It is no surprise that the EU, though in a very cautious way
and while mediating between different interests and intellectual
or political pressures from member states, followed the British
model of restructuring to some extent.

The core of the British model

The British model of liberalisation relied on three pillars: own-
ership unbundling and price-cap regulation of the natural
monopoly, deregulated wholesale and retail markets, and pri-
vatisation. One reason why the EU-led liberalisation fell short of
expectations is that Brussels immediately gave up privatisation
(Stagnaro 2014a) and has traditionally been weak in requesting
member states to implement meaningful liberalisation at the re-
tail level (Benedettini and Stagnaro 2015). Interestingly enough,
the most recent documents on the so-called Energy Union place
more emphasis on this latter point (EC 2015a,b).

Ownership unbundling is a direct consequence of a better
understanding of how the industry works. It was made possible
also by technological developments that reduced the costs of
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coordination between those operating at different stages of the
industry. An important step forward was the acknowledgment
that, while networks tend to show some characteristics of a
natural monopoly, other activities within the industry - such as
generation, retail and marketing — can gain from a competitive
environment. This led to the separation of such activities.

In this way, two goals were met simultaneously. Competition
was made possible, and the need for regulation was then reduced
as a consequence. While there is still a lot of discussion about the
costs and benefits of vertical separation, the British experience
(as well as that of a few other countries) provides evidence that
the benefits outweigh the costs (Pollitt 2008a). The successful
separation of networks from the former monopolists, as well as
the provision that no market agent can own transmission and
distribution networks, is a key component of the British model. It
made it possible for the market to develop as well as for newcom-
ers to confidently enter this market.

Ownership unbundling would have little effect if it were not
complemented by wholesale and retail market deregulation

- that is, by free entry and the ability of consumers to switch
suppliers. The very raison d’étre of ownership unbundling lies in
making competition possible both at the generation and whole-
sale level and at the retail level.

There is much discussion among economists and policy-
makers about the effectiveness of retail competition, even
though a growing amount of evidence suggests that it can de-
liver relevant benefits both price-wise and by promoting inno-
vation (Kiesling 2015). There is more agreement on the desirable
consequences of a competitive environment at the generation
and wholesale market levels. However, it is harder than one
might believe to draw a line between wholesale and retail mar-
kets. One lesson from the British experience in the 1990s and
early 2000s is precisely that a reform is more successful if it is
conceived as a consistent set of measures aimed at changing
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the functioning of an entire industry. Keeping elements of lib-
eralisation together with elements of state control, as many EU
member states did, undermines the credibility of reform.

The liberalisation of retail and wholesale markets resulted
in the expected consequences. There was lively competition; it
created a plurality of commercial offers aimed at meeting the
consumers’ different needs; product differentiation was pro-
moted (which is quite remarkable, given that electricity has been
traditionally treated as an undifferentiated commodity); and
there was downward pressure on prices. Every statistic about
prices, industry concentration and consumer switching between
suppliers tells a story of success (Acer 2014). From 1990 to 1999,
electricity charges for domestic consumers fell by 26 per cent
in real terms (Littlechild 2000), with a larger fall for industrial
users. It cannot be argued that this was only due to a fall in world
energy prices. The whole point is that, until privatisation, elec-
tricity companies had to use expensive domestic fuels and were
not subject to pressure towards greater efficiency.

The initial success of the British experience relied on taking
regulatory powers away from the government and giving them
to an independent regulatory body. The architects of liberali-
sation believed that the price control powers of the regulator
(now called Ofgem, but originally called OFFER) should be a
temporary tool that was necessary to enable the transition from
the state-owned, vertically integrated monopoly to free-market
competition within a vertically unbundled industry.

The third pillar of the British experience, which has never
really entered into European policy, was privatisation. Part of
the motivation for privatisation was that it was believed that,
despite all the measures that were put in place to avoid regu-
latory capture, a state-owned utility was much more likely to
be successful in capturing the regulator than a private one. If a
state-owned utility were to be favoured by the regulator, effec-
tive competition would be much more difficult to achieve. Even
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if actual competition were not constrained by state ownership,
potential competition is limited, because new entrants would
fear that they would not be treated fairly (Beesley and Littlechild
1983, 1989; Myddelton 2014).

The central role of privatisation is a unique feature of the Brit-
ish experience with liberalisation, and perhaps it is the feature
that allowed the UK to get as far as it did, not least because it was
effective in promoting competition.

The British retreat from the British model

Re-regulation of the UK electricity market

In recent years, a number of policy changes have happened in
Britain, such that it can now hardly be described as a model for
electricity liberalisation (even though it is still the most liberalised
country in Europe - see Benedettini 2014a, 2015). Every feature of
the British model has come under attack, and it has been oris being
‘reformed’ in a way that consistently drives the decision-making
process towards greater centralisation and politicisation. Regu-
lation was originally conceived as a necessary bridge towards a
progressively deregulated environment. However, regulation in-
creasingly aims at higher political goals, justified on the grounds
of following industrial, environmental, energy security and con-
sumer protection policies. The strongest alibi for this movement
towards re-regulation was provided by climate change.
Regulation is now used in the UK to pursue politically driven
targets rather than to ensure that markets serve consumers.
This involves a considerable degree of discretionary power. Even
if there are goals that the consumers may wish to see achieved
but that the market may not in general deliver (such as a reduc-
tion in carbon emissions), these can be achieved by relying on
technology-neutral policies, which have little or no impact on
the competitive dynamics of the market. Unfortunately, British
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policymakers — in common with those in other parts of the EU -
have pursued policies that promote the goal of reducing carbon
emissions in ways that are inconsistent with the principles of a
free market. The functioning of the market has therefore been
undermined. In response, there has been a vicious circle of inter-
vention to address distortions, followed by further interventions.
There remains policy incoherence in the market design, and con-
flicting targets are being assigned to market operators.

Liberalisation is under attack from several fronts. The most
important ones are the price-formation mechanism and the
requirement of the market to deliver investments in clean
technologies.

Price controls and interference in industrial
structure

As far as prices are concerned, in 2015 the Labour Party proposed
aprice freeze as well as an obligation for companies to ring-fence
their generation businesses from their supply businesses (Flint
2014), though they were not elected. The newly elected Labour
leader, Jeremy Corbyn, has gone as far as to propose the renation-
alisation of the energy industry (Pickard 2015). In fact, prices are
already subject to severe regulations. Ofgem, the UK’s energy reg-
ulator, has imposed obligations regarding the nature and num-
ber of offers and tariffs that suppliers can make to consumers,
as well as in relation to the underlying pricing policy (Littlechild
2014). These regulatory interventions have reduced the market’s
ability to satisfy consumers’ needs, prevented certain forms of
price undercutting by energy firms and stopped them develop-
ing special niche, good-value tariffs. Ofgem (and, potentially, the
government) is making choices on behalf of consumers because,
in effect, it is believed that consumers are unable to discern the
best-value tariff. Ironically, the British Competition and Markets
Authority (CMA) has recently issued a report on the electricity
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market, which showed how such regulations harm rather than
benefit consumers (CMA 2015a).

The proposal to separate generation and supply businesses -
which has a lot of support - is also inconsistent with a liberalised
framework. While a strong case can be made for unbundling
network operation (the natural monopoly) from generation and
supply (the competitive part of the market), within the rest of
the system there is no optimal degree of integration that can
be predetermined by government. Competition - as can be in-
ferred from price dynamics and switching rates (Benedettini
and Stagnaro 2015) - is the result of choices by consumers and
businesses, including a choice between firms that have different
forms of industrial organisation.! If firms are prevented from
differentiating themselves from each other, the market will be
denied the opportunity to discover the most efficient form of
corporate organisation. Ultimately, companies will ask the same
price for an undifferentiated service, and the consumer will have
no interest in switching. The process of competition involves
allowing firms to do things differently, as each firm strives for
efficiency. The above-mentioned CMA report found that vertical
integration was not, in fact, a problem in the market.”

Electricity market reform - back to central planning

Liberalisation is not only under pressure on the retail side. A more
fundamental attack came with the approval of UK Electricity

1 On the theory of industrial organisation, see Coase (1937) and Williamson (1975,
1985).

2 The same report argues that consumer inertia is a problem insofar as it allows
suppliers to exercise market power. In order to protect disengaged consumers, the
CMA proposes the introduction of a ‘transitional safeguard regulated tariff’ (CMA
2015b) for those consumers who do not catch the opportunities from switching sup-
plier. It goes beyond the scope of this monograph to deal with such a complex issue.
A critical discussion of the CMA proposal can be found in Littlechild et al. (2015)
and Stagnaro and Booth (2015).
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Market Reform (ERM) (DECC 2012; Verde 2012; Allen and Overy
2012). This dramatically changes the drivers of investment deci-
sions. Not surprisingly, the official aim of the reform is the pro-
tection of the environment, with particular reference to climate
policy. The government’s commitment to promote the economy’s
decarbonisation through top-down regulations and a funda-
mental revision of electricity market design, which was begun
under the previous coalition government, is unlikely to change
after the Conservative victory in May 2015 (Tindale 2015), despite
a growing concern for the potential cost of renewable incentives.
According to the Department of Energy and Climate Change
(DECC), the core of the Reform lies in the following provisions:*

¢ Contracts for difference (CFD), which are long-term
contracts that provide stable and predictable incentives for
companies to invest in low-carbon generation.

e A capacity market to ensure the security of electricity supply,
including provisions to allow electricity demand reduction
to be delivered.

e Conflicts of interest and contingency arrangements to
ensure the institution that will deliver these schemes is fit for
purpose.

e Investment contracts, which are long-term contracts that
enabled early investment in advance of the CFD regime that
came into force in 2014.

e Access to markets, which includes ‘power purchase
agreements’ (PPAs), to ensure the availability of long-term
contracts for independent renewable generators, and
liquidity measures to enable the government to take action
to improve the liquidity of the electricity market, should it
prove necessary.

3 See www.gov.uk/government/collections/energy-act. For a broader description,
see also the EMR webpage: https://www.gov.uk/government/publications/
2010-to0-2015-government-policy-uk-energy-security/2010-to-2015-government

-policy-uk-energy-security#appendix-5-electricity-market-reform-emr
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e Renewables transitional arrangements for investments under
the ‘renewables obligation scheme’.

¢ An emissions performance standard (EPS) to limit CO,
emissions from new fossil fuel power stations.

A broader discussion of EMR can be found in Robinson (2013),
who summarised its effects as follows: ‘government is once more
deeplyinvolved in major energyinvestment decisions about which
it lacks relevant knowledge’. Beyond the effect in relation to each
specific provision, what matters is that the reform changes the
landscape in two ways. On the one hand the government - not
market operators — will effectively make technological decisions
by setting up discretionary subsidies and/or mandates for dif-
ferent technologies. In doing so, the British government is effec-
tively socialising at least some portion of the investment risk and
artificially changing the prices and risks involved in investing
in different technologies. Ultimately, the government is setting
the long-term composition of UK energy generating capacity just
as it did from the 1970s to the 1980s, when the government en-
couraged coal and nuclear energy generation. The government is
also changing the operators’ incentives, as well as their very way
of doing business, by remunerating the capacity they provide in
addition to the energy they sell (see also Chapter 16).

A good example of the underlying risks can be found in the de-
cision to subsidise a new nuclear plant at Hinkley Point C (Beck-
man 2014; van Renssen 2014a). A strike price* has been awarded
for a 30-year period, effectively guaranteeing that electricity
can be sold by the investors at a price about twice the current
wholesale price of electricity in the UK. The new investment will
not just displace investments in other technologies, it will crowd
out non-subsidised investments in which the taxpayer does not

4 The strike price has been set at 92.50 £/MWh. A strike price acts as a fixed price for
nuclear energy: if wholesale prices are above the strike price, the utility will return
the difference to the consumers; if, instead, they fall below it, the generator will
receive a top-up payment.
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bear the risk. Ironically, the new cycle of British energy policy
intervention begins where the old one left off - subsidising large,
costly nuclear plants (Henderson 2013).

Paradoxically, such decisions come after (and despite) the
failure of earlier renewable policies in the UK (Gross 2010), the
rethinking of renewable policies in several EU member states
(including Germany, Spain and Italy, which used to be the most
enthusiastic supporters of green subsidies)® and after a signifi-
cant recalibration of EU climate policy with regard to the 2030
targets (Glachant 2014).

The U-turn on electricity liberalisation in the UK is likely to
have consequences not just for Britain but for the whole of the
EU. Ironically, the liberalisation framework that was set up in the
1990s did not fail in delivering to consumers what they sought;
neither did it fail in allowing producers to take risks or make
profits. In fact, the liberalisation failed to make consumers and
producers make the choices that policymakers believed were
best for them. In other words, the UK’s electricity liberalisation
failed to work like a centralised, state-run system: it failed politi-
cally because it succeeded economically.

5 On Germany, see The Economist (2014); on Spain, see The Economist (2013); on Italy,
see Stagnaro (2014b).



PART 3

THE EU, ELECTRICITY DEREGULATION
AND CLIMATE-DRIVEN REGULATION

Two main alternative views of the regulation of industry are
widely held. The first is that regulation is instituted primarily
for the protection and benefit of the public at large or some
large subclass of the public. In this view, the regulations which
injure the public - as when the oil import quotas increase the
cost of petroleum products to America by $5 billion or more a
year - are costs of some social goal (here, national defense) or,
occasionally, perversions of the regulatory philosophy. The sec-
ond view is essentially that the political process defies rational
explanation: ‘politics’ is an imponderable, a constantly and un-
predictably shifting mixture of forces of the most diverse nature,
comprehending acts of great moral virtue (the emancipation of
slaves) and of the most vulgar venality (the congressman feath-
ering his own nest).

GeorgeJ. Stigler (1971: 3)
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The first liberalisation package

The EU implemented three packages of directives and regulations
aimed at progressively opening national electricity markets and
promoting their integration (see Figure 4 on page 40). These
packages have been relatively successful in meeting their stated
objectives, but they have not created a full paradigm shift. The
reversal of the trend towards liberalisation in Britain makes it
more unlikely than ever that policy will change in the EU.

The first package of liberalisation directives was passed in
1996 (Directive 1996/92/EC), with an obligation for the member
states to translate it into national legislation by 1998. The aim of
the Directive was to create the basic conditions for competition
to develop, rather than to introduce competition directly.

The Directive introduced three concepts that were revolutionary
at the time, although they proved insufficient. Vertical integration
was challenged by introducing a requirement for functional unbun-
dling, whereby the essential facilities operator was to be managed
in a transparent way and targeted by ad hoc regulations, although
it could still be controlled by the vertically integrated monopolist.
In addition, access to the essential facilities was required to be free
for all competitors on a non-discriminatory basis. Finally, genera-
tors were supposed to be free to compete with each other, and new-
comers were allowed to invest in new generation capacity.

The Commission itself (EC 2007a: §331) describes the aims of
the Directive as follows:

55



POWER CUT?

56

The Directive removed legal monopolies by requiring Member
States gradually to allow large electricity customers to choose
their suppliers (concept of ‘eligibility’). It also obliged vertically
integrated companies to grant third parties access to their
transmission and distribution networks (‘third party access’).
Furthermore, for vertically integrated companies active in
generation, transmission and supply it finally mandated a mini-
mum level of separation of the network business from the other
activities (‘unbundling’). In a nutshell the Directive introduced
the distinction between a regulated part of the market (network)
and competitive parts of the market (generation and supply).

The Directive did not achieve the expected results. This was
probably due to the latitude allowed to member states in im-
plementing its provisions. For example, by allowing accounting
separation rather than requiring the incorporation of system op-
erators as fully-fledged companies, the Directive left much space
for opportunistic behaviours. Moreover, most incumbents were
still state owned, and there was no pressure towards privatisa-
tion. Finally, regulatory functions were left to governments that
had too much of a conflict of interest, given that they owned and
controlled the incumbent companies.

However, some good did come from the Directive. It affirmed
an important principle that gradually came to be accepted:
namely that, in the long run, vertically integrated monopolies
should be broken up, and regulation should be pursued by inde-
pendent regulatory bodies.

The second liberalisation package

Over time, a consensus emerged that the partial failure of the first
liberalisation package stemmed from the ambiguities embodied in
the Directive’s language. While the EU markets had been formally
opened, it was the former monopolies that were still dominant.
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It is under these conditions that the second liberalisation
package was devised. This time, the impulse was stronger. The
second Directive (2003/54/EC) was adopted in 2003 and was to be
transposed in national legislation by 2004. This package focused
on fixing the most ineffective provisions of the first Directive,
implementing clearer rules with regard to essential facilities and
unbundling, ensuring the pursuit of regulation by independent
bodies and opening up competition at the retail level for any
group of consumers.

EC (2007a: §§ 333-39) summarises the intentions of the Direc-
tive as follows:

The Second Electricity Directive aimed at complete market
opening. It required that all non-household electricity custom-
ers became eligible by 1 July 2004. This will be followed by the
opening of the electricity markets for all household customers
by 1 July 2007. This approach will remove the discrepancies in
the level of market opening between Member States.

'The Second Electricity Directive obliges Member States to intro-
duce a “regulated third party access” regime under which third
parties have a right to access the network in a non-discrimina-
tory manner based on published tariffs. The Directive removes
the possibility of negotiated third party access regimes, which
were considered not to sufficiently mitigate the market power
of networks owners, vis a vis the alternative of regulated third
party access regimes.

In order to ensure efficient and constant supervision of fair
network access, the Second Electricity Directive mandates
the appointment of a national regulator that is independent
from the electricity industry (but not necessarily independent
from governments). The regulators must monitor the overall
activities of the network companies, deal with complaints, and
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control network tariffs, a key element in creating competitive
conditions.

In order to limit further the risks of discrimination and cross
subsidies associated with the existence of vertically integrated
companies the Directive requires legal unbundling - in addition
to accounting and management unbundling — between network
activities (transmission and distribution) and all other activi-
ties. In practice this means that transmission and distribution
System Operators must be independent in their legal form,
organisation and decision making. However a holding company
is still entitled to approve the annual financial plan and to set
global limits on the level of indebtedness.

The Directive permits the postponement of legal unbundling
of distribution companies until 1 July 2007 and allows Member
States to exempt them from the legal unbundling obligation
altogether if the distribution companies serve less than 100,000
connected customers.

Despite the usual resistance from national governments and
state-owned incumbents, the outcome was more encouraging
than that of the first package. By 2007, all EU member states had
implemented regulated — rather than negotiated - TPA to net-
works; most of them had set up transparent wholesale markets,
created the conditions for every consumer to be free to choose
their supplier and moved from vertical integration to legal un-
bundling (though ownership unbundling was adopted in a few
countries).

Yet, reforms in many countries again fell short of expectations,
particularly with regard to the separation of transmission and
distribution networks from vertically integrated monopolies.
Many member states left the networks in the hands of incum-
bents, merely trying to mitigate the potential anti-competitive
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outcomes through regulation. This led to a great deal of reg-
ulation and, in some cases, a very opaque background for the
industry. For this reason, the Commission proceeded to the third
liberalisation package.

The third liberalisation package

The main problems with the first and second liberalisation
packages were the ambiguous treatment of networks and the in-
sufficient pressure on retail liberalisation. The third liberalisation
package tried to address the former issue. However, the resist-
ance from national governments and former monopolists was so
strong that Brussels fell short one more time. Directive 2009/72/
CE was largely a compromise between the theoretical goal of
eventually breaking up monopolies and the inconvenient truth
of the powerful lobbying of those monopolies.

Some results were, in fact, achieved. Ownership unbundling
is clearly defined in Article 1(11) of the Directive as ‘the most ef-
fective tool by which to promote investments in infrastructure
in a non-discriminatory way, fair access to the network for new
entrants and transparency in the market’. Unfortunately, despite
the clear preference for ownership unbundling, a loophole was
left to member states, allowing them to set up an independent
system operator (ISO) or an independent transmission operator
(ITO) as an alternative to ownership unbundling (OU). Both ISOs
and ITOs require a very burdensome regulatory apparatus, in
order to make sure that the essential facility, although owned
or controlled by a vertically integrated company, acts as a truly
independent entity.

When it came to retail liberalisation, the implementation
was even more loose. However, despite its limits, even the third
liberalisation package was useful for promoting market open-
ing across Europe as well as for creating the conditions to have
more energy trading between member states. The need to pursue
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greater market integration, with specific regard to retail markets,
has made a comeback in the most recent European Commission
communications on the so-called Energy Union (EC 2015a,b).

The average market share of incumbent dominant firms in the
EU fell from 64.9 per cent in 1999 to 55.9 per cent in 2010. In the
meantime, several private and foreign companies entered mar-
kets that, until then, had been treated as inherently monopolistic
and had been left in the hands of state-owned companies. Table 1
summarises the progress and the political choices underlying
the liberalisation process.

Overall, the results of reform were not trivial. Indirect evi-
dence of increasing market integration comes from the gradual
market coupling that is happening as cross-border trade (and
physical power flows) grow and prices tend to converge between
different markets (EC 2012). Whilst, in the past, member states
had tended to not properly implement the electricity directives,
which led to the opening of infringement procedures, such pro-
cedures are being progressively closed, a sign that EU markets
are in the process of gradually being opened to competition.
ERGEG (2010) recognises that there have been ‘some positive
developments, especially on wholesale markets and at power
exchanges’, even though many more opportunities remain to be
captured. The functioning of wholesale markets is progressively
being harmonised in order to increase the market’s physical as
well as financial scope.

The progress made so far is reflected in the Organisation for
Economic Co-operation and Development (OECD) Product Mar-
ket Regulation report. This measures the intensity of competi-
tion in a number of markets, including electricity (Conway and
Nicoletti 2006; Koske et al. 2015). The report includes several indi-
cators, most of which are of a qualitative nature. It examines how
the market is designed, and how decisions are made. It does not
look at the outcomes in terms of pricing and the number of com-
petitors (although concentration indexes may be used in relevant
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Table 1 Achievements of EU electricity directives

Most
common
form
pre-1996 1996 Directive 2003 Directive 2009 Directive

Authorisation

Generation Monopoly - Authorisation Authorisation

tendering

Transmission Regulated TPA
and Monopoly Negotiated TPA  Regulated TPA Regulated TPA
distribution Single buyer

Ownership
separation from
transmission

. and distribution
. Legal separation -
Accounting - Legal separation
Supply Monopoly - from transmission
separation S from
and distribution .
transmission
and distribution
under ISO/ITO
arrangements
All non-household
Choice for consumers have
. L choice (2004) All consumers
Customers No choice eligible .
All consumers have choice
customers -
have choice
(2007)

Ueunainger
and None Accounts Legal Legal under ISO/
distribution ITo

Cross-border .
trade Monopoly Negotiated Regulated Regulated

- Government - Independent Independent

Regulation department Not specified regulatory body  regulatory body

Source: Vasconcelos (2004) with author’s additions.

discussion in the document and/or as a proxy for the existence of
legal barriers to competition). In most European countries, the
degree of competition increased steadily over time, as is shown
by Figure 5 (where lower scores are associated with more com-
petitive environments).
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Figure 5 Regulatory conditions in the electricity sector (1975-2013) in
Europe
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Source: adaptation of OECD data. Note: a complete series is available for 21 of the EU
member states; the EU-wide indicator has been estimated as the unweighted average
of these 21 countries.

Under the Product Market Regulation methodology, a market
scores better if entry is unrestricted, there is no state ownership,
market concentration indices are low enough and switching
rates are high enough to prevent any supplier (or consumer)
from exercising market power. Of course, the steps in the right
direction that have been taken are not just due to the EU market
opening, and the fact that the UK started to open up its market
in the 1980s certainly cannot be credited to the EU; but the kind
of progress that can be observed would have been unthinkable
without EU pressure upon most national governments in Europe.

These steps did not come without a cost. To achieve liberali-
sation, there has been a degree of harmonisation that is probably
higher than necessary, together with a shift of regulatory powers
from the national level to the EU and a subsequent over-regu-
lation of many areas. Although this shift of powers was needed
to some extent, it reduces the scope for institutional evolution
and experimentation. It has also resulted in too much regulation
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with regard to consumer protection and the industrial models of
network development.

However, the more serious issue, where regulation has been
more aggressive and distortionary, isin the area of environmental
regulation, especially with regard to climate-related regulations
and the promotion of renewable energy. While the liberalisation
effort has resulted in more decentralisation and less government
control, the promotion of renewable energies through subsidies
and mandates has pushed in the opposite direction.
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9  ENVIRONMENTAL REGULATION:
THE EMPIRE STRIKES BACK

Renewable energy: environmental policy or
industrial policy?

The EU made a distinctive mark in its willingness to decarbon-
ise its economy unilaterally, pursuing the Kyoto Protocol goals
(Kyoto being the international treaty signed back in 1997 that
was designed to unite all industrialised economies in a common
effort to cut emissions jointly to 5.2 per cent below 1990 levels by
2012). After several moves back and forth, a comprehensive set
of climate policies was adopted by the EU. In particular, there
was the so-called 20-20-20 package (EC 2007b). This package sets
three targets to be reached by 2020: cutting emissions by 20 per
cent below 1990 levels, increasing the share of renewable energy
up to 20 per cent of total consumption and increasing energy effi-
ciency by 20 per cent. This latter goal was non-binding and will
not be discussed in detail.

To achieve the target, a cap-and-trade scheme called the
Emissions Trading Scheme (ETS) was created, which became
operational in 2005. The market price of allowances reflected the
marginal cost of CO, abatement: in theory, if transaction costs
are low enough, the system will allow those who have high mar-
ginal abatement costs to buy allowances from those who have
low marginal abatement costs, and emissions cuts will be made
where it is cheaper. The ETS as designed has many shortcomings,
but they are not relevant at this stage of the argument.
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The other pillar of EU environmental policy (or energy policy)
is the promotion of renewable energy sources. Pro-renewables
policies started in the 1990s, but it was only after the 20-20-20
package that they became the core of a broad policy that ranges
from the promotion of biofuels to renewable sources of electrical
supply. Electricity is particularly prone to renewable penetration,
because technologies already exist — albeit often inefficient ones
only made viable through generous subsidies — that may, in prin-
ciple, be easily integrated into the power system.

The Commission intervened directly on renewables with two
directives. The following sections will examine those directives.

The first renewable energy sources directive

The first Directive on Electricity Production from Renewable
Energy Sources (2001/77/EC) set national targets for EU member
states that aimed at reaching a 21 per cent target for electricity
generated from green sources. According to the EU’s Summary
of Legislation:

The Member States must adopt and publish, initially every five
years, a report setting the indicative Member State targets for
future RES-E [Renewable Energy Sources for Electricity] con-
sumption for the following ten years and showing what measures
have or are to be taken to meet those targets. The Member State
targets must take account of the reference values set out in the
Annex to the Directive for Member States’ indicative targets con-
cerning the share of electricity produced from renewable energy
sources in gross electricity consumption in 2010. They must also
be compatible with all the national commitments entered into as
part of the commitments accepted by the Community in Kyoto.!

1 http://europa.eu/legislation summaries/energy/renewable ener
127035 en.htm.
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Member states were left free to choose the policy tools they
deemed the most appropriate to meet the goal, provided that
they were consistent with more general EU regulations regarding
the internal market for energy and the principle of freedom of
movement and establishment for EU companies. National gov-
ernments were, in fact, supposed to adopt different schemes that
levelled the playing field for different renewables over time. In
truth, at the time the Directive came into force, most green ener-
gies were so far from being competitive that they were awarded
significant subsidies and incentives.

Three major tools emerged for promoting renewables.

o Capital subsidies (or tax breaks) to install renewable
capacity.

o Green certificate schemes, under which, for every unit of
green energy, a green certificate is released. Power producers
are assigned a minimum amount of green energy that
corresponds to a given number of green certificates they
have to surrender by the end of the year. In order to do so,
they can either produce green energy by themselves or buy
certificates from others. As in the case of cap-and-trade, the
theory suggests that green energy will actually be produced
by the most efficient generators.

¢ Feed-in tariffs or feed-in premiums, whereby a given source
of energy - say, solar power - is awarded a monetary
incentive for every kWh that is produced.”

Generally speaking, these subsidy schemes were accompa-
nied by another crucial provision: member states have to grant

2 Feed-in tariffs are long-term contracts with an investor, who is granted a given
price for the energy it produces for a given period of time. Feed-in premiums differ
from feed-in tariffs insofar as they do not set a purchase price but rather a premium
that the generator obtains on top of the market price for energy. The difference be-
tween the two schemes, therefore, is that the investor who subscribes to a feed-in
tariff is not exposed to variations in the value of energy as a commodity, while the
investor who subscribes to a feed-in premium is. See Couture (2010).
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either priority access or guaranteed access to the grid for ‘green’
electricity.

In this way, green energy was liberated from any risk on the
demand side: whatever the amount of green energy to be gener-
ated, it would be dispatched to the end user, and the remunera-
tion for green energy would be set by regulatory fiat.

In the years following the adoption of the directive, large sub-
sidies were paid for renewables. Given the cost, however, renew-
able energy still remained marginal despite the subsidy, though
growth in output was rapid. The most cost-effective sources (such
as hydropower), which had traditionally played a significant role
in some energy markets, did not grow much for other reasons.®

The efforts to promote renewables were not as successful as
the Commission hoped. According to the 2009 Progress Report
(EC 2009), the results were uneven among member states and
several infringement procedures were opened, even though it
was noted that progress had accelerated in more recent years.

By 2009, however, the intellectual and political climate in
Europe had changed. In the early days, the promotion of renew-
ables had been perceived as something of a luxury. But, after the
2007 launch of the 20-20-20 package, the promotion of renewables
became a defining hallmark of the EU’s very identity. In a sense,
many in the EU believed that it defined the difference between
the EU and the rest of the world. It should be noted that — at the
time — Europe was experiencing relatively high rates of econom-
ic growth (which made it willing to pay more for the luxury of
renewables, which can be seen as an income elastic good). The
EU was also suffering from increasing oil prices that made the
argument for moving away from hydrocarbons appear stronger.
Coal was widely regarded as a dirty fuel, and natural gas - the

3 Inparticular, large hydroelectric power did not grow much because a large share of its
potential had already been exploited, and because local communities tend to oppose
the construction of new, large dams.
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cleaner alternative — had the stigma of exposing Europe to ex-
cessive dependency from foreign sources, most notably Russia.
The implications of the shale gas and liquefied natural gas (LNG)
revolutions were still to be understood. Another relevant feature
of the time was that many (if not most) renewable technology
producers were headquartered in Europe, in countries such as
Germany, Denmark and Spain.

A wave of rhetorical warnings about Europe’s ‘energy secur-
ity’ contributed to making green energy subsidies welcome. By
then, subsidised renewables accounted for a small share of total
power generation, so they were not really perceived as a burden
by consumers. For example, according to Eurobarometer (2008),
74 per cent of Europeans said they believed that protecting the
environment should be a priority for their country, even if it
affected economic growth.

The political conditions for a more radical policy approach
were all there, and they were fulfilled.

The second renewable energy sources directive

It was under such favourable conditions that the second Directive
(2009/28/EC) was adopted in 2009. According to the European
Renewable Energy Council (an umbrella lobby group for renew-
able energies in Brussels, that went into voluntary liquidation in
2014):

In terms of access to the grid, the RES Directive stipulates that
Member States should develop transmission and distribution
grid infrastructure, intelligent networks, storage facilities and
the electricity system generally, so as to accommodate the
further development of electricity production from renewable
energy sources, which includes interconnection between Mem-
ber States and between Member States and third countries. The
RES Directive also encourages Member States to accelerate
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authorisation procedures for grid infrastructure and to coor-
dinate approval of grid infrastructure with administrative and
planning procedures (article 16). Furthermore, Member States
are required to grant either priority access or guaranteed access
to the grid-system of electricity produced from RES, and also en-
sure that Transmission System Operators (TSOs) give priority to
generating installations using RES when dispatching electricity.
Finally, Member States may also, where relevant, consider ex-
tending existing gas network infrastructure to facilitate the
integration of gas from RES.

As far as quantitative targets are concerned, the Directive sets
an EU-wide target for renewables of 20 per cent of total consump-
tion by end users and chooses 2020 as the date by which this is
to be achieved. The Directive, coupled with changing conditions
largely due to the recession, has undoubtedly been effective. The
recession caused energy demand to collapse. Prices fell accord-
ingly in most member states. But renewables — most notably solar
power, which is often subsidised through feed-in tariffs — were
not subject to price signals because of the mechanism of subsidy.
Because of guaranteed access and priority in dispatch, they also
did not perceive any reduction in demand. Investment in renew-
ables continued and capacity grew, despite general economic
contraction, to the point that several EU member states overshot
their interim targets in 2010 (EC 2013a,b). They continued to
overshoot in the following years, as Figure 6 shows.

Overall, the EU is on track to meet, or exceed, its 2020 targets.
In 2012, renewable power production at the EU level was as high
as 62.5 MToe, just 2.8 per cent below the interim target. However,
if one looks at this in retrospect, what the Commission laments is
that — in a time of generation overcapacity - too little additional
renewable generation had been injected into the system. Con-
necting renewable sources to the grid may have a huge cost, be-
cause, for example, the most windy or sunny locations can be far
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away from the main network, or from the places where energy is
consumed (a case in point being offshore wind power). Moreover,
intermittent production is also associated with other grid costs.

Figure 6 Renewable energy as a share of electricity generation compared
with 2010 plans (‘target’)
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Source: EC (2013b). NREAP stands for National Renewable Energy Action Plans.




10 ENVIRONMENTAL REGULATION - ACHIEVING
CARBON REDUCTION AT A HIGH COST

A number of renewable support schemes have been introduced
across the EU (see Figure 7). These schemes were, on balance, ef-
fective at meeting their own interim goals (and the 2020 targets
are very likely to be met). However, there is little evidence that
they were efficient. In other words, it is likely that greenhouse gas
output has been reduced at too high a cost. To put it another way,
for a given cost, greenhouse gas output could have been reduced
by more.

The EU does not provide a harmonised account of the aggregate
amount of subsidies that are awarded annually by member states.
However, a prima facie look at the difference between the levels
of subsidies in different countries suggests that national lobbies
have been more successful in grabbing rents than in achieving en-
vironmental benefits. This confirms the prediction of Helm (2009)
that ‘climate change ... is likely to be one of the largest sources
of economic rents from policy interventions. There is a large and
growing climate change “pork-barrel”. It is highly unlikely that the
policy costs will be zero. Indeed, there are good reasons to suppose
otherwise — at every level of climate change policy’.

The cost of renewable support schemes

The introduction of widespread and often very generous support
schemes for renewables has also caused significant costs to
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Figure 7 Main renewable energy supportinstruments in the EU27

Main RES-E support instruments in the EU-27
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Source: Ecofys (2011).

be imposed on consumers, who often fund such schemes. The
Council of European Energy Regulators (CEER 2013) submitted
a questionnaire to the EU member states; it was only completed
by 17 of them. In 2010, the latest year for which data are available,
around 277 TWh (which is equivalent to 9.3 per cent of gross
energy production, or 10.7 per cent of final consumption) were
awarded subsidies worth over €25 billion. The average level of
support was €6.4/MWh with reference to end consumers (with a
weighted average of €8.5/MWh).

The distribution of financial support is uneven both across
countries and between technologies. On average, Spanish
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electricity consumers were most heavily hit. They paid €17.7 per
consumed MWh in order to subsidise green energies (in turn,
green generators took an average of as much as €88 per MWh
that they produced). At the other end of the spectrum stands Fin-
land, with an average levy of just €0.2 per MWh on consumers,
corresponding to an average subsidy for the recipients of €6.1 per
MWh.

The most subsidised technology was photovoltaics. They
received €496/MWh in the Czech Republic and slightly lower
subsidies in Belgium, France, Italy and Luxembourg. The least
subsidised technologies were biogas and waste. In Finland, for
example, they received a subsidy of €2.76/MWh.

It is virtually impossible to evaluate the effectiveness and effi-
ciency of the renewable support schemes due to a lack of data.
It is, nevertheless, possible to infer some qualitative judgements
from these observations and from official reports by several
European regulators.

The most striking case is that of solar power. Traditionally,
this has been one of the less competitive renewable sources, but
it enjoyed favourable conditions after 2010 due to a combination
of factors. Eastern producers (most notably China) came into the
market and offered low-cost panels. A few European countries
(most notably Germany, Spain and Italy) awarded generous solar
subsidies. The most attractive markets (i.e. those in which the
highest incentives relative to cost were provided) were flooded
by solar investment and installed capacity boomed. Even after
the most recent cuts in subsidy, photovoltaics enjoyed by far the
most generous incentives (Ecofys 2014).

The result was not only a massive flow of subsidies that con-
tributed to increasing the cost of energy, but also a number of
technical and economic problems related to network imbalances.
These problems had and have a major impact on competition
and power-market design, as costs are not always allocated in
an efficient way, and economic agents behave (rationally) in
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perverse or opportunistic ways. Overall, the approach of subsi-
dising different technologies to a different extent and providing
different levels of subsidy in different countries has led to serious
problems in electricity markets. Put simply, the cheapest ways of
cutting carbon emissions have not been chosen.

A new framework has been introduced for 2030 which, whilst
being more pragmatic than the previous 2020 package, mixes
environmental and industrial policy goals.

Directives pulling in opposite directions

In summary, the EU passed two comprehensive sets of directives
and other regulatory measures. One was aimed at opening na-
tional electricity markets and promoting market integration at
the EU level. The other was aimed at reducing carbon emissions
and promoting the deployment of a significant share of renewable
generating capacity. These two sets of measures worked against
each other. The liberalisation package was supposed to decen-
tralise investment risk and decision-making so that the technol-
ogies chosen to generate power would reflect costs, demand and
supply. Under such a framework, regulation should be focused
on dealing with the transition from vertically integrated monop-
olies to competitive markets, and on the management of the es-
sential facilities. However, in reality, obligations and regulations
were introduced that significantly constrained the market’s free-
dom to make investment decisions. Renewables obligations also
distorted the pricing system and created a number of negative
externalities, additional costs that were largely socialised. In a
nutshell, what the liberalisation package was supposed to deliver
was endangered by the obligations under the climate package.
The climate change package was consistent with an approach
guided by a ‘government knows best’ philosophy, rather than an
approach whereby the government sets the rules but the actual
decisions are made by firms and households.



PART 4

ELECTRICITY LIBERALISATION VERSUS
CLIMATE INTERVENTIONISM

The problem created by dispersed information consists not in
the circumstance that those who possess some relevant items
of information are ignorant of the complementary items of in-
formation, but that they are ignorant of their ignorance ... This
kind of unknown ignorance, when confronted by central plan-
ners, cannot be systematically or deliberately tackled. Planners
simply do not know what to look for: they do not know where
or of what kind the knowledge gaps are. And it is precisely this
knowledge problem that the decentralized market economy ad-
dresses ... It turns out, then, that individual liberty is not merely
one element in the definition of a market economy. It turns out
that individual liberty is that ingredient in that definition upon
which the success of the market process depends. Individual
liberty is not a circumstance in spite of which markets work; it
is the crucial circumstance which permits the market process

to work.
Israel M. Kirzner (1992: 52-53)






11 DISTORTIONS FROM SUBSIDIES FOR RENEWABLES

The interaction of the EU’s liberalisation and climate change
policies is complex to say the least — the implementation of one
policy has made it more difficult to reach the goals implied by
the other. This is not about the purpose or goals of the policy -
there is no contradiction in principle between achieving more
competitive power markets and reducing carbon emissions.
The problem lies entirely with the instruments that have been
chosen to achieve the end of reducing carbon emissions. Cli-
mate policies and renewable subsidies risk jeopardising elec-
tricity markets by creating price distortions (different ways of
reducing carbon emissions are mispriced), quantity distortions
(investments in new generating capacity are no longer driven
by expectations about demand and price patterns) and quality
distortions (overinvestment in the favoured technologies occurs
while investments in other technologies are crowded out). These
distortions are discussed below and in the following chapters.

These distortions have been largely ignored. This was partly
because they were small to begin with. In addition, increasing oil
prices created the perception that decarbonisation had become
relatively cheaper. On top of all this, demand was growing at
such a fast pace that many thought it would absorb any addition-
al capacity with little or no trouble.

This changed with the economic crisis and the subsequent
collapse of electricity demand. Price distortions became greater
because the same aggregate cost of subsidy was spread across

77



POWER CUT?

78

areduced level of consumption. The quantity distortion became
more harmful as the share of the highly regulated renewable
sector increased. The quality distortion was also made worse
due to the imbalances between demand and supply for energy,
which might have been more easily absorbed by a larger market,
becoming problematic, as electricity production and intermit-
tent sources of energy grew in absolute and relative terms. This
meant that the relative burden of reserve capacity that had to be
preserved to ensure the continual security of supply increased
disproportionately.

Price distortions

Each EU member state has adopted its own schemes to promote
renewables. The outturn in each country depends on the com-
parative advantage of each country in producing energy in dif-
ferent ways, often determined by natural characteristics (such as
exposure to the sun, wind patterns, geothermal resources, etc.)
and on the policy environment. The latter is heavily influenced by
industry lobbying.

Industry capture

Institutional experimentation is usually a good thing, although
in this case it was generally driven by common objectives, which
relied both on binding targets set at the EU level and the very
strong political pressures from environmentalist movements
and governments captured by industry. The idea that average
incomes would grow indefinitely (and energy demand increase
accordingly), and that oil prices would also rise, driving natural
gas prices up, contributed to the creation of a favourable invest-
ment and political climate for subsidised renewables.

Table 2 summarises the variety of instruments that have been
adopted. It also shows that different tools have been employed
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Table 2 Overview of RES electricity support instruments by country
and technology

Biomass
Member and

state Hydro Wind waste Biogas  Photovoltaic Geothermal
Austria IGs, FiT FiT FiT FiT IGs, FiT FiT
Belgium GCswith GCswith GCswith GCswith GCs with GCs with

g GMP GMP GMP GMP GMP GMP
Czech birHp  RT,FP RT,FP  FIT,FP  FT,FiP FiT, FiP

Republic
Estonia FiP FiP FiP FiP
Finland ETR ETR ETR ETR
France FiT FiT, CfT FiT, CfT FiT FiT, CfT FiT
FiT,DM, FiT,DM, FiT, DM, . . . .
Germany Fip Fip Fip FiT,DM, FiP  FiT, DM, FiP
Hungary FiT FiT FiT FiT FiT FiT
Italy GCs, FiTs GCs, FiTs GCs, FiTs GCs, FiTs FiT, FiP GCs, FiTs
Lithuania FiT FiT FiT FiT FiT
Luxembourg FiT, FiP FiT, FiP FiT, FiP FiT, FiP
Netherlands FiP FiP FiP FiP
FiT, FiT,
Portugal FiT Tendering Tendering FiT FiT
process  process

Romania GCs GCs GCs GCs GCs
Slovenia FiT FiT FiT FiT FiT

. FiTorFiP FiTorFiP FiTorFiP FiTorFip 11 (PV)and
Spain . X . . FiT or FiP

(optional) (optional) (optional) (optional)
(CSP)

UK GC,FiT  GC,FiT  GCs GCs, FiT

CfT, call for tenders; DM, direct marketing; ETR, Excise tax return; FiP, feed-in premium; FiT, feed-in
tariff; GC, green certificate; GMP, guaranteed minimum price; IG, investment grant.
Source: CEER (2013).

to support different technologies. The simultaneous adoption of

so many policy tools is inconsistent with the nature of the single

objective of reducing carbon emissions. Instead, this approach

to policy reflects industrial policy objectives that have little to do

with achieving environmental goals in the most cost-effective way.
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Figure 8 Average support to renewable energy production in
the EU [€/MWh] by country
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*The average involves only the countries that are listed in this figure.
Source: CEER (2013) with additional details from the author.

There have been many different approaches to supporting
renewables, and the extent to which they were used varied be-
tween countries and energy types as well as over time. This has
led to significant variation both in the cost of the renewable pro-
grammes and in the cost of CO, abatement policies.

There is no clear economic case for providing different subsi-
dies for different technologies. With the partial exception of con-
centrated solar power (CSP), no major renewable technology can
be defined as an ‘infant’ technology, and thus, even if one accepts
the infant industry argument for subsidies, it is not generally
valid in the case of renewable technologies. Since the environ-
mental benefit of one extra unit of renewable, carbon-free energy
is the same regardless of the technology employed, there is no ra-
tionale from an environmental perspective for granting different
subsidies to different technologies. Doing so simply reduces the
extent of carbon abatement for a given cost.

Figure 8 shows how subsidies vary across states, and Figure 9
shows how they vary across technologies averaged across states.
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Figure 9 Average support to renewable energy production in
the EU(€/MWHh) by technology
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*The average involves only the countries that are listed in Figure 8.
Source: CEER (2013) with additional details from the author.

The heterogeneity in the support given to renewable energy
sources suggests that the incentives were set with little or no
regard for their environmental benefit; otherwise, one would
expect no difference between technologies (because the environ
mental benefit of each carbon-free MWh is the same).

Costs of renewable energy production in different
countries

One useful exercise is to estimate the CO, abatement costs re
lated to renewable energy production in different countries.
Eurelectric (2012) provides data for the level of emissions from
power generation in each country. This allows us to estimate the
average per unit emissions from conventional power generation.
By dividing total expenditure on green subsidies by the reduc-
tion in emissions caused by renewables displacing conventional
technologies, we have a first-order estimate of the average cost
of abatement per tonne of CO, (see Figure 11). This varies hugely
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Figure 10 Average CO, abatement cost in some EU member states
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*The European average involves only the countries that are listed in this figure.
Source: CEER (2013) and Eurelectric (2012) with details added by the author.

across countries. These figures are calculated by assuming that
the conventional plants displaced by renewable generation emit
at the average for all plants, and, thus, they do not perfectly cap-
ture the cost of carbon abatement at the margin. In fact, the mar-
ginal abatement cost is likely to be underestimated in most cases.

Figure 10 shows the results of the analysis.

The cost of abating CO, emissions by means of renewables is
very high. Even in Finland - the EU member state that invests
the least in green subsidies - €27 has been paid, on average, per
tonne of CO, abated, well above the market value of emission
allowances in the European Emissions Trading Scheme (which
oscillates between €5-10/tonne CO, at the time of writing). It
should be noted that the marginal cost of abating CO, is very high
in France and Sweden, because these countries rely on low-emit-
ting generation fleets (based on nuclear power in the former
country, and nuclear and hydropower in the latter). Therefore, at
the margin, the amount of avoided emissions is very low because
renewables displace low-carbon technologies. This provides
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a clear example of how the juxtaposition of competing targets
- such as those related to emissions reductions and renewables
promotion - may lead to contradictory outcomes. It would be far
better for renewables to be used to a greater degree in countries
other than France and Sweden, as well as less in France and Swe-
den themselves, but EU directives prevent that.

The irrational outcome of renewables policies

Something is clearly very wrong with the policy of promoting
renewables. A carbon emissions target has been set by the EU,
which has an emission trading scheme designed for the purpose
of meeting the target. Under that scheme, firms are willing to ac-
cept around €5-10 to reduce CO, output by one tonne. However,
on average EU governments are willing to pay as much as €362
per tonne of CO, abated. This is an extremely large discrepancy
and suggests that EU energy policy is encouraging the reduction
in carbon output through methods that are far more expensive
than necessary.

The other outcome of large subsidies relates to the price
formation mechanism. The electricity price is the sum of three
components: an unregulated component (that reflects the mar-
ket price of electricity as a commodity),' a regulated component
(that includes network costs, renewable subsidies and so on), and
taxes. The market price of electricity as a commodity has recent-
ly been pushed down by a reduction in natural gas prices, the re-
cession-driven collapse in demand and European liberalisation,
which all created the conditions for more competition.

Indeed, the subsidy grew dramatically as the amount of
deployed, green capacity increased. Therefore, a larger amount
of money has been taken from consumers through an increase

1 Generallyspeaking, at any given point in time, and for any given level of demand, the
wholesale price of electricity reflects the marginal cost of the marginal generator.
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in the regulated part of the electricity price. This phenomenon
was magnified by the demand reduction, which corresponding-
ly increased the burden of subsidies per unit of consumption
so that prices increased disproportionately. As a consequence,
variations in wholesale prices became smoothed as they were
passed on to end consumers, who barely perceived changes in
wholesale prices because of the corresponding increase in the
regulated part of the price designed to subsidise renewables. As
a result, the end consumer did not perceive any benefit from
liberalisation. The fact that prices would have been lower if lib-
eralisation had been pursued without the renewables policies
adding to the bills is a complex argument for consumers to
follow. The political-economy case for liberalisation was under-
mined as a result of the benefits being masked by the renew-
ables policies.

This interference in the price mechanism led, from a compe-
tition standpoint, to two major consequences. Firstly, the con-
sumer was less able to perceive price variations over time and,
hence, less able to adjust their behaviour to market signals. Sec-
ondly, the consumer was also less able to perceive the difference
between commercial offers from competing producers, so mar-
ket behaviour became more sticky and the propensity to switch
to an alternative supplier was reduced.

Both effects made competition less effective by discouraging
more active demand-side behaviour.

Quantity distortions

As well as renewables being given monetary support, European
directives mandate that they are given guaranteed access to the
grid or priority dispatch. A consequence of the combination of
these features is that green generators are highly insensitive to
market signals. As long as green generation is lower than total
demand, there is virtually no volume risk, because the system
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operator is required to accept any extra unit of green energy as
it is produced (or to compensate generators if it is not possible
to deliver the energy). As far as prices are concerned, regulated
tariffs or other mechanisms (such as those based on green cer-
tificates or tax breaks) are designed in such a way that it is ad-
vantageous for the generator to sell its energy, even if its market
value is close to or below zero. So, price risk is almost absent for
any practical purpose. The state has, in effect, guaranteed prices
for renewable energy, regardless of what happens to the price of
other forms of energy.

In the absence of demand and price risks, supplyis onlylimited
by physical factors such as the development time for new facili-
ties and the availability of physical connections to the power grid.
It is therefore not surprising that there has been a huge increase
in green energy. Whilst total demand for energy was growing, the
crowding out of conventional supply was limited. Indeed, in most
European countries there was a feeling that either total capacity
was scarce relative to potential demand, or that it would become
scarce over a short period of time. Power plants were running
at high loads and margins were high, even though there was a
growing perception of political risk due to the continual interfer-
ence by government (HSBC 2012).

Then the economic crisis came, and the scenario abruptly
changed. To put it in very simple terms, until 2009, there was
room for everybody in the power market. After 2009, with the fall
of GDP across Europe and the subsequent reduction in electricity
demand, especially from large, industrial consumers, generators
found themselves in a much more competitive situation, and it
was more difficult to recover fixed costs. However, it was not the
most expensive generation capacity that was retired, as this was
subsidised. Furthermore, the contestable part of the market - i.e.
the part of the demand that generators compete with each other
to supply - shrank, leaving a much bigger renewable sector that
is not open to competition.

85



POWER CUT?

86

Figure 11 Share of renewable and non-renewable electricity production

in EU28
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Figure 11 shows the extent of the contraction of the contest-
able part of the market over time.

Renewable production increased steadily over time, while
non-renewable generation first grew moderately and then de-
creased by entirely absorbing the reduction in total demand.
Between 2008 (when the crisis exploded) and 2012, the amount
of electricity consumption covered by renewable sources grew
from 487 TWh to 657 TWh, while conventional generation
shrunk from 2,378 TWh to 2,139 TWh.

The reduction in size of the contestable part of the market
is even more significant than this. The non-contestable portion
of the market is not limited to green, subsidised generation: if
network constraints, reserve margins and the production time
profile are taken into account, the situation is worse.
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The costs of reserve capacity

Network constraints relate to limits on the ability of power grids
to convey energy as would happen if it could move freely from
any generating point to any consumer. At the national level -
and even more so at the EU level - many inefficient plants are
employed and much pollution is produced because the capacity
of the electricity lines is not sufficient for the available power.
In many cases, network investments are either in progress or
planned, but these constraints are still relevant. These problems
have little to do with renewables as such, but, in practice, renew-
ables create an additional problem.

Reserve capacity is designed to deal with intermittent genera-
tion. As we saw in Chapter 3, the power system needs to be kept in
constant, real-time equilibrium. Conventional energy sources, as
well as programmable renewables (the production of which does
not depend on the sun or wind), do not usually create problems.
On average, they produce the required amount of energy (which
is set, for example, on the day-ahead market) at the planned time.
But with sources such as solar and wind power, things are very
different. There can be long periods of cloud or periods without
wind, often at a time when power demand will be great.? Some
approximate forecasting is possible, but production can change
rapidly and without notice. If such deviations from forecasts are
not to disrupt the system, some reserve capacity must be kept in
operation.

For reserve capacity to be available, power plants providing the
reserve must be producing at least at their technical minimum
capacity - that is, some power is being injected into the system.
This is necessary, because in order for power from a generator to
be increased, the generating capacity must be running at a given
minimum level. This energy must have priority on the grid too.

2 Inthe UK, for example, cold winters are often very still.
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The amount of reserve capacity has been estimated at around
20-25 per cent of the amount of intermittent capacity that is
available at any given point in time. For a thermal unit to pro-
vide quick reserve when needed, it should be operated at around
40 per cent of its nominal capacity (for further discussion of the
issue and an empirical analysis of the consequences of intermit-
tent generation, see, for example, Korchinski (2013)). This is fur-
ther power that is not subject to the normal functioning of the
market but is subject to regulatory command.

Because intermittent capacity has grown rapidly in the
past few years, there may be times of the day when the entire
demanded load is covered either by intermittent capacity or
reserve capacity. That may be the case for night-time demand
in Nordic countries, when offshore wind power is producing at
close to full capacity, or it may be the case in summer in southern
European countries, when solar power is at full capacity. At these
times, the idle reserve capacity has to be remunerated, and the
cost of capital certainly has to be borne. This adds hidden costs
to the visible cost of green subsidies.

Quality distortions

Demand and supply imbalances with intermittent
generation

Intermittent generators create an imbalance problem when-
ever the divergence between actual and forecasted generation
becomes too wide. Adequate incentives should be set in order
to minimise such deviations. The goal of balancing demand
and supply can be reached, by and large, through ad hoc regu-
lation that charges intermittent generators for the cost of the
imbalances they cause. Several EU member states have adopted
such provisions. Yet, the cost of imbalances may grow more than
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proportionately to the amount of intermittent generation.®* When
the intermittent capacity is small, the cost of imbalances is small
and can be easily absorbed by the system. When intermittent
capacity grows beyond a given level, however, it may become
unsustainable.

Yet, one consequence of renewable subsidies is that they partly
or totally shield intermittent generators from paying for the neg-
ative externalities they impose on the system. Indeed, the cost of
such externalities is mostly passed onto conventional, unsubsi-
dised generators and, eventually, consumers. As a consequence,
in the absence of specific corrections (that may or may not be
consistent with the broader liberalisation framework) problems
grow larger and larger, with more and more subsidised capacity
being added to the system, and conventional generators being
crowded out. This is what can be called the ‘quality distortion’.

There are several reasons for this. One is the above-discussed
issue of reserve capacity, which creates an artificial need for
the fixed, sunk costs of such capacity to be borne by consumers.
Another is that network congestion can become pathological
and may require the availability of additional spinning reserve.
Finally, intermittent generation also has a major effect on the
way prices are formed in the wholesale markets, as well as on the
margins of conventional generators that, in turn, may adapt their
lobbying activity.

As we saw in Chapter 5, most wholesale markets are based
upon a ‘system marginal price’ rule: each generator bids in a power
exchange at its marginal cost of generation, and bids are ordered
in ascending order, while offer prices are ordered the other way
around. Supply and demand curves will match at the equilibrium.

3 It may be possible to keep the costs lower if renewable generators are very well
distributed across a country, and if the power grid is so robust and well intercon-
nected that each site’s deviation from the expected generation profile can be offset
by pooling it with other sites’ deviations in the opposite direction.
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The equilibrium price is equivalent to the marginal generation
cost of the marginal generator for any given couple of demand
and supply curves; so, any other generator gains a margin that
is equal to the difference between its own marginal cost and the
market-clearing price (the so-called inframarginal rent). Infra-
marginal rents are supposed to be high enough for generating
companies to recover their fixed costs as well as make an accept-
able return on invested capital.

What happens when subsidised capacity comes into play, and
what is the subsidised generators’ bidding strategy? The answer
is straightforward: the marginal generation cost for wind and
solar stations is zero (or below zero), while for other renewables
it is relatively low or negative. Even if marginal costs are higher
than zero, they have priority on the grid. This means that they

‘enter’ the market by displacing - or shifting rightwards in the

merit order curve - conventional production. Subsequently the
market-clearing price falls.

This effect is known as ‘peak shaving’ from green sources:
power prices at peak time are significantly cut because of green
generation. The peak-shaving effect can be very great under ap-
propriate conditions, especially if prices are left free to fall below
zero when renewable generation is very large relative to the quan-
tities demanded, and if there are also conventional plants that for
some reason cannot be shut off (Benedettini and Stagnaro 2014).

This may sound like it is good for consumers, but in fact there
are unpleasant consequences.

The first consequence is that the usual peak price does not
disappear, nor is it lowered as much as one would expect. Rather,
it is shifted in time. Solar panels, in particular, produce a huge
amount of energy in the middle of the day, when solar radiation
is at its maximum. But, as the sun goes down, solar production
falls quickly. The system needs to stay in equilibrium. Demand
also peaks in the middle of the day but falls slowly. Baseload
plants - those power plants that are designed to work virtually
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without interruption - are then not sufficient to match demand.
Conventional power plants, therefore, must ramp up their pro-
duction very fast, starting from their technical minimum. As a
conventional power plant is put into motion, or when its output
is required to grow quickly, its marginal generation cost tends to
be higher. The opposite problem occurs earlier in the morning,
when solar production rapidly increases and conventional gener-
ation is supposed to abruptly reduce output.

The result of this is that the usual pattern of power prices —
with a peak around noon when demand is at its highest — changes
shape, turning into a two-peaked pattern with a mid-morning
peak, another in the late afternoon and a minimum around the
middle of the day. Figure 12 shows an example.

The difference between the two patterns is self-evident. Both
panels in Figure 12 show the hourly price of electricity for the
Sicily market zone in Italy on a Wednesday in mid-May but in
two different years, 2010 and 2014. There was a major difference
between the two years in the amount of subsidised, intermittent
energy sources, particularly solar power.

Wind power has similar results, though they are less predictable.

Renewables, priority access and competition distortions

This also creates room for opportunistic, albeit not necessarily
illegal, market behaviours, and it results in the possibility of
anticompetitive outcomes. These surges in prices can also be
magnified because of tacit collusion (Ivaldi et al. 2003) among
market actors. While anti-competition authorities are supposed
to prevent or punish such behaviours, they are very difficult to
spot. They are, of course, the result of regulatory choices, such as
subsidies, guaranteed grid access and priority dispatch.

All producers know that in the late afternoon solar production
will fall and conventional production will have to ramp up (al-
though nobody knows the precise time and quantities involved).

91



POWER CUT?

92

Figure 12 Hourly prices of power in the day-ahead market in Italy for
the Sicily market zone on Wednesday, 12 May 2010 (left) and

14 May 2014 (right)
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Conventional generators have a common interest in pushing up
the marginal price during the transition hours, in order to earn
higher margins and increase the probability of recovering their
own fixed costs. So, there may be an incentive to shut off the least
costly power plants (those usually employed in baseload gener-
ation) in order to reduce supply and raise the prices that will be
received as the more costly plants are brought into production.
Since there is a common interest in doing so, tacit collusion may
occur. This is hard to expose as illegitimate behaviour, because
it may well be a rational response to the conditions, given the
small number of generators that will be supplying the market in
this situation, and given that the size of the contestable market
has been reduced by the subsidisation of renewables that have
priority access to the grid.

Furthermore, when solar production is at its peak, even
though demand is also at its maximum, the size of the contest-
able market is very small. If renewable generation (which has a
delivery priority) and the bulk of baseload generation (which it
would be uneconomical to shut off) are added together, there is
very little room for marginal generators to compete with each
other. This does not merely result in the kind of opportunistic
behaviours that have been described above, but also reduces the
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incentive to, and expected payoff from, entry. So, the scope for
potential, as well as actual, competition is narrowed.

The net effect on the consumer’s welfare may be ambiguous.
On the one hand, prices at peak times (when the demanded vol-
umes are the highest) are lower than without renewables; on the
other hand, off-peak prices are higher, and additional costs (such
as the cost of imbalances, the cost of additional reserve capacity
and the cost of subsidies) are embedded in the power bill.

The quality of the electricity production process is damaged
by these problems. It is not so much that the consumer notices a
substantial difference but that the generation process becomes
inefficient as it becomes less and less cost- and demand-reflective.
The paradox of subsidies is that they result in lower prices when
demand peaks, and higher prices when demand falls; of course,
this affects demand itself, creating an incentive for consumers
to demand more at peak times and less and less thereafter. In-
vestors as well as grid operators are sent the wrong signals and
act accordingly, making the situation even worse and crowding
out ‘market-based’ investments while rewarding rent-seekers.
Subsidy-oriented investments are privileged over those invest-
ments that are genuinely exposed to market risks. This is exactly
the opposite of a market failure: it is the consequence of rational
market behaviours under dysfunctional rules.

As we shall see, a further reason why subsidised generation in-
creases costs and reduces competition is that it makes politically
stronger the case for introducing capacity remuneration mech-
anisms that reward generators for the development of capacity
rather than for generation itself. The movement from energy-only
markets to markets that remunerate energy and capacity, in turn,
was accelerated in the EU by the recession-driven collapse of
power demand in a time of growing subsidised installed capacity.
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The tensions and problems in the market described above re-
mained latent whilst demand was growing. Then, the recession
came, and all the problems were suddenly exacerbated. The cost
of renewables fell more rapidly than the subsidies, so investment
in subsidised capacity boomed instead of slowing down. By the
time generous subsidies were cut down to more reasonable levels,
the ‘perfect storm’ created by subsidies, low-cost technologies
and falling demand had already hit the EU.

As a consequence, the fall in demand for electricity has been
completely absorbed by conventional power generators, as
shown by Figure 13.

Until 2008, installed capacity as well as total demand grew.
But, after the economic crisis, the trends of demand and installed
capacity became decoupled: demand decreased sharply, whilst
supply kept growing, mostly driven by subsidised, renewable
capacity. Between 2008 and 2011, total demand in the EU28 de-
creased by 2.6 per cent, while non-renewable installed capacity
increased by 3.7 per cent (mostly because of previously planned
investments); renewable capacity, excluding hydropower, more
than doubled (with solar photovoltaic rising by 349 per cent).

The average utilisation factor of conventional power plants

- i.e. the ratio between their potential output and their actual
production - decreased accordingly. Since renewable energy has
grid priority over non-renewables in most member states, the
load reduction fell entirely upon conventional capacity, which
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Figure 13 Installed generating capacity by source (bars, left axis) versus
final electricity consumption (line, right axis) in the EU28
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also absorbed the partial reduction of prices connected with the
‘peak shaving’ effect (Pepermans et al. 2005; Toledo et al. 2010). In
other words, conventional generators — which were accustomed
to a relatively comfortable rate of return on their own invest-
ments - entered the world of overcapacity.

In most industries, overcapacity leads to plant closures. This
may (and sometimes does) happen in the power sector too, but
there are at least two complicating factors. The first is the need for
spare capacity to be maintained in order to build up the reserve
margin that is necessary to balance the system in the presence of
large intermittent production. The higher the intermittent gener-
ation, the higher the required reserve margin, all else being equal.
Paradoxically, the growth of subsidised intermittent generation
leads to a requirement for conventional generators to remain
in use to provide back-up capacity. However, the fact that their
use will only be necessary under certain circumstances makes
it more difficult for them to cover their fixed costs: the lower the
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need for conventional plants under normal circumstances, the
harder it is to meet the fixed costs of providing this additional
generating capacity when it is essential.

The second complicating factor is that, in most EU member
states, the incumbents and several smaller companies are owned
(or controlled) by the state or local governments. As always,
government ownership makes adjustments more difficult and
politically costly (McKenzie 1984; OECD 2010; Scarpa et al. 2010;
Bortolotti et al. 2011).

The expected future growth in renewables will result in a
further major growth of capacity that cannot be brought into
action simply to meet demand (for example, because the wind is
not blowing). Such capacity in the EU is forecast to increase from
about 250 GW in 2013 to almost 600 GW in 2030. The power in-
dustry is likely to suffer both from overcapacity as well as politi-
calinterference in the restructuring process. This is not a healthy
combination in a market where long-term decisions have to be
made and the fixed costs of production are high.

In the absence of political interference, even with the subsi-
disation of intermittent technology, balancing markets (or other
mechanisms) should provide adequate incentives for maintain-
ing otherwise uneconomical plants. Even when a facility is used
at a very low level compared with its potential capacity, if the
price paid for the flexibility it provides is high enough, it may be
able to cover its variable as well as fixed costs. Given the exist-
ence of subsidised renewables, the only question is the price that
is necessary to bring into play further capacity, including cover-
ing fixed costs, when demand is greater than supply.

Well-developed markets provide robust instruments to as-
sess the real need for a plant to be kept operating, for example,
through price signals from futures markets (Kiesling 2008) or via

‘scarcity rents’ (i.e. higher and higher prices, as supply is not likely

to keep the real-time pace of demand growth). If bringing into
play additional supply is not economical given the fixed costs,
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mechanisms for passing through prices that reflect scarcity at
different times of day to consumers and reducing demand can
be developed (such as smart metering). Well-functioning retail
markets can be very helpful in this, but they presuppose that
prices reflect costs: subsidies may and do result in the decoupling
of marginal generation costs from actual prices, so consumers
may not perceive what is going on and may react in ways that,
albeit rational to them, exacerbate the supply-side problems al-
ready discussed.

With regard to political interference, closing unprofitable
power plants, especially when unemployment is high, may lead
to difficulties.

A dangerous, but increasingly invoked, solution to these
problems is the introduction of so-called capacity remunera-
tion mechanisms (CRMs). These are financial schemes that pay
power companies for the capacity that they provide, rather than
for the energy they produce. These schemes can allow politicians
to avoid the difficult decisions necessary when plants have to be
closed, because such plants can be used to provide spare capacity
to deal with imbalances between supply and demand caused
by the use of renewables. However, these capacity mechanisms
come at a cost.
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13 CAPACITY SUPPORT SCHEMES:
THE WRONG ANSWER

Do markets under-supply reliability?

Proposals for state-regulated or subsidised support schemes
undermine the fundamental functions of the market. The basic
question is this: for any given level of system reliability, who is
best informed to make a meaningful decision about how much
available capacity is needed? Furthermore, what is the opti-
mum level of reliability? Reliability has a cost, and the greater
the reliability, the greater the cost in terms of keeping capacity
in reserve. In other words, there is a trade-off between reliabil-
ity and cost.

The information about cost and benefits is dispersed among
market actors, and we need competitive markets so that the
price system can drive investment decisions. As in other markets,
different suppliers will provide products with different levels
of quality, with one dimension of quality in this case being re-
liability of supply. Alternatively, it could be argued that regula-
tors have the best available information and, hence, should be
made responsible for setting long-term targets for investment in
spare capacity that might overcome the problems of the alleged
‘short-sightedness’ of market agents. This is essentially the view
that is taken in many EU countries, including (but not limited
to) the UK, France, Germany, Italy, Spain and Poland, where cap-
acity remuneration schemes (i.e. CRMs) are either operational or
under consideration.
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A variety of policy tools can be used for financing the spare
capacity (see IEFE 2013 for a classification of them; see also Bat-
lle and Rodilla 2010 and Cramton and Ockenfelds 2011). The tools
range from those that set regulated target quantities and prices
for electricity to those that are designed in more market-friendly
ways (such as ‘capacity markets’, where the required capacity is
auctioned).

All such schemes, though, have a distinctive factor in com-
mon: the assumption that pure market signals would lead to the
underprovision of capacity, down to a level that makes the sys-
tem unreliable. Therefore, it is argued that a regulator has to set
a given level of capacity that must be made available and main-
tained in thelongrunin case of shortages caused by intermittent
forms of generation. This is done even though it appears that con-
sumers are not freely willing to pay for the cost of maintaining
the systems in order to maintain the spare capacity, because they
do not value the additional reliability as being worth the cost.

The main argument for establishing a capacity support
scheme is the so-called missing money problem (see, for example,
Ausubel and Cramton 2010; Meunier 2010; Rious et al. 2012). In
practice, market design or the industrial structure may cause
the generators’ revenues to be insufficient to finance the optimal
level of investments. If investments are suboptimal, spare cap-
acity will be insufficient to guarantee the desired level of system
reliability. The increase of intermittent generation has made the
problem much bigger.

The problem is not with the market as such. Under particu-
lar legal or regulatory arrangements, the price system may not
be able to deliver the incentives to finance the optimal level of
investment. Yet, such deficiencies are most likely to arise from
regulation. The basic problem is that politicians believe that,
in times of temporary shortages of supply, the resulting prices
would be ‘too high” and politically unacceptable, and, therefore,
that they should not be permitted (see Stagnaro and Testa 2013
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for an example from Italy). Hence, beyond a certain level, the de-
mand side would not receive the correct price signal to adjust to
the scarcity, and the supply side would not be able to rely on price
signals generating the revenue to finance investment. Those
generators that provide spare capacity would not be sufficiently
rewarded for doing so. As Cramton et al. (2013) argue:

During rolling blackouts, essentially every generator is running,
so all are paid the same high scarcity price. Typically, the price
is capped too low. That means there is ‘missing money, which
implies too low a level of investment in capacity. One key ob-
servation about missing money is that, since it is missing from
scarcity hours, every generator is missing essentially the same
amount of money per MW of capacity. There are two basic ways
to restore the missing money in proportion to MW of capacity
(so that this results in incentives for building the correct mix
of generation technologies): (1) raise scarcity prices paid during
blackouts (price-based approach), and (2) pay every supplier of
capacity the same amount per MW of capacity (quantity-based
approach).

While theoretically needed to solve a policy-induced problem,
capacity support schemes offer a convenient and sometimes not
very transparent tool for policymakers to subsidise traditional
utilities, in order to help them escape the curse of overcapacity
in the presence of high fixed costs. Among other possible crit-
icisms, this neglects the evidence that consumers understand
and accept that prices may occasionally spike (Moran and
Skinner 2008). If they are confronted with the trade-off between
lower average prices, which would result from less investment in
generally idle capacity, and higher peak prices, versus the alter-
native of a higher average and lower peak prices, they are likely
to prefer the former. This is a similar question to whether airline
passengers would prefer higher average prices (with airlines
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having greater total capacity) or lower average prices with the
possibility that at some peak times it may be impossible to get a
flight, or flights may be extremely expensive. Of course, the pref-
erences for smoothed electricity prices and reliability of supply
may be different from those in the air-passenger market, but the
principle is the same. And, in both cases, different suppliers can
offer a different combination of reliability, price smoothness and
average cost.

Instead of responding to the regulatory failure with further
interventions in the market, the initial failure should be removed.
Indeed, there is a two-stage government failure. The government
has, in the first place, encouraged the use of intermittent sources
of supply. It has then compounded this failure by preventing
price signals from balancing the consequent fluctuating supply
and demand in the market.

Second-best interventions

Assuming that the problem does in fact exist and that it cannot
be removed in the short run (either for practical or for political
reasons), there is a wide range of market-based arrangements
that can address the issue of long-term generation adequacy,
so that capacity mechanisms have only a residual role, if any
(Roques 2008).

As noted above, the growth of intermittent generation, and
the underlying systemic problems it produces, are not examples
of what economists describe as ‘market failures” these problems
result from political choices. Renewable subsidies are a policy
instrument that is predicated upon the need to reduce negative
externalities from burning fossil fuels. Yet, they themselves gen-
erate negative externalities - intermittency. Therefore, by the
same logic that requires fossil fuel externalities to become part
of the cost of carbon-based sources, it seems logical that the cost
of intermittency-related externalities is paid for by intermittent
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producers. If this is done, intermittency will not be ‘overpro-
duced’. Generators would then be able to choose between differ-
ent renewable technologies, with the problem of intermittency
being reflected in the cost base.

How can such a situation be brought about? One common
solution, which is being adopted or considered in several coun-
tries, is to charge intermittent generators the cost of the imbal-
ances they cause. Although imperfect, this kind of mechanism
sets the right incentives by inducing renewable operators to
expend resources on forecasting their production profile in the
most accurate way possible. An even better solution might be
to develop balancing markets in such a way that the pricing of
imbalances is not ultimately left to administrative decisions, but
instead relies on a competitive assessment of the marginal cost
of intermittency. However, even the best-functioning balancing
market will hardly be able to fully internalise the external cost of
intermittent renewables (Borenstein 2011).

Demand-side adjustments may well become more efficient
than the provision of spare capacity as technology changes. This
may happen through improved storage facilities (Acer 2014) or
mechanisms that allow demand to adjust to fluctuating supply.
Subsidising capacity schemes will undermine the development
of alternative ways of addressing this problem.

Defects of capacity remuneration mechanisms

Capacity remuneration mechanisms suffer from various defects.
The first is the potential for design imperfections. Those who de-
sign a CRM can only have a limited knowledge of the nature of
the problem. The most comprehensive cost-benefit analysis can-
not anticipate all possible costs and benefits, including dynamic
effects, nor will it accurately reflect the cost of all externalities. In
particular, it is very hard to take into account the long-term con-
sequences of capacity support mechanisms. Firms may behave
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in an opportunistic or even perverse way because they receive
the wrong incentives from the regulatory environment. For ex-
ample, firms may be induced to over- or under-invest, conditions
may be created for tacit collusion or a firm’s market power could
be increased by the combination of regulatory restraints on the
behaviour of competitors and network congestion. Regulation
always brings about offsetting behaviours (Peltzman 1975, 2010),
which can even lead to an outcome that is the opposite of that
intended. Whenever circumstances require more regulation, it
is advisable to carefully heed the dynamic, rather than just the
static, consequences.

The second problem pervades all regulatory interventions
designed to improve on the workings of a market. As indicated
above, the regulator — or whoever is in charge of solving the
problem - simply does not know the ‘optimum’ outcome from
the market that would have been achieved in the absence of the
so-called failures in that market. The necessary information is
always incomplete, both because it is costly to accumulate and
because much of it is subjectively held by consumers. It is sim-
ply not possible for regulators to know consumers’ preferences
or the amount they would be willing to pay for a service that
avoids intermittency and price spikes. In terms of the supply side,
in order to determine the optimum amount of spare capacity,
regulators would also need to know the following: the short- and
long-run amount of capacity that is needed to balance the sys-
tem; the required rate of return on investments (or other, equiva-
lent regulatory measures) needed to meet that goal; the site- and
time-specific conditions under which the operating reserve will
be needed; the long-term, marginal social cost of pollution com-
pared with the long-term marginal cost of pollution abatement
arising from the combination of green generation and CRMs; the
idiosyncratic and systematic risks of different investment plans;
a perfect knowledge of looming technological advancements; fu-
ture demand patterns; etc.
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In short, markets are needed to discover relevant informa-
tion relating to the costs and benefits of different levels of supply
reliability and price smoothness as well as the different ways of
providing it.

Finally, there is the problem of politics. In their seminal
papers, Stigler (1971, 1974) and Peltzman (1976) showed that reg-
ulation cannot be safely assumed to maximise general welfare.
Regulation is strongly influenced by the way the political pro-
cess works, and there is a kind of path dependency in regulation.
Even under the most favourable assumptions, regulation tends
to increase the utility of some powerful vested interests, espe-
cially in a market such as electricity, which has a relatively small
number of big companies involved. In this case, there are clearly
two beneficiaries: renewable generators (who socialise, to some
extent, the costs they impose on the system but also receive very
generous subsidies) and conventional generators (which, as they
are challenged by green generators, seek to offset this cost by ob-
taining payments for the capacity they provide, in addition to the
energy they sell).

Capacity schemes in practice

A capacity scheme is in place, or is about to be introduced, in
most EU member states. In most cases, the scheme that has
been adopted is a capacity payment, i.e. a regulated payment
that is provided to those generators that make available a given
amount of capacity with specific characteristics. Most recently,
some member states — notably France, Italy and the UK - have
either introduced or reformed their capacity schemes by adopt-
ing a capacity market. This involves a reverse auction, whereby
the regulator and/or the system operator sets a capacity target.
Utilities are asked to bid a price to make the desired capacity
available. The lowest bidders would be awarded the requested
payment.
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The cost of the CRM is a function of how much capacity is re-

quired as well as the mechanism design. The money to fund it,
though, would eventually come from end users, who would be
charged through an increase (all else being equal) in the regu-
lated component of the electricity price. From a competition
point of view, this would result in three major changes in the way
electricity markets work.

o All else being equal, the regulated component of the price
would grow relative to the unregulated component, thus
shifting the balance of market influence away from supply-
and-demand conditions to political considerations.

On the supply side, the nature of the business would no
longer be that of selling power to consumers based on

their preferences but would involve selling capacity to a
centralised buyer based on political decisions.

On the demand side, the lower relevance of the unregulated
component of the price would smooth the difference
between alternative commercial offers, undermining the
functioning of retail markets.

The experience of the first auction under the new British

capacity market (which was held on 16 December 2014)' seemed
to suggest that power systems may well survive even without

capacity support schemes. The British scheme is particularly
interesting because it fully complied with EU state-aid rules on
non-discrimination and technology neutrality; it was a well-de-
signed scheme, as far as capacity support mechanisms go, but
it radically changed the nature of the market that was once the
most successful model (although a capacity support scheme had

been in place until 2000).

In the auction, the market cleared at a price very close to the

government’s estimate of the fixed operating and maintenance

www.gov.uk/government/uploads/system/uploads/attachment data/file/389832
Provisional Results Report-Ammendment.pdf.

105


http://www.gov.uk/government/uploads/system/uploads/attachment_data/file/389832/Provisional_Results_Report-Ammendment.pdf
http://www.gov.uk/government/uploads/system/uploads/attachment_data/file/389832/Provisional_Results_Report-Ammendment.pdf

POWER CUT?

106

costs of a typical combined cycle gas turbine. Unsurprisingly,
45 per cent of the auctioned capacity will be provided by such
plants, while 68 per cent will be provided by existing plants - ra-
ther than plants that are being built for the purpose of providing
spare capacity. As Benedettini (2014b) pointed out, this situation
is still far from ideal. It means that such plants are using capacity
remuneration as a tool to recover their fixed costs that cannot
be covered by selling electricity in a distorted market. This leads
to production levels that are too low during normal times. In
addition, despite the emphasis on not favouring particular tech-
nologies, intermittent renewables are still far from competitive
compared with conventional generators, especially when the
need for capacity support is taken into account. In effect, con-
ventional generation is being subsidised through the capacity
support mechanism helping to cover fixed costs, a situation that
only arises because of the intermittency of subsidised renewables.
This is a vicious circle of policy intervention. De Meulemeester
(2014) has summarised the problem of capacity support schemes
as being an ‘expensive solution for a non-existing problem’.

Even from an environmental point of view, the British cap-
acity scheme may fail to deliver. Some have argued that the
UK’s capacity market works as a hidden subsidy to conventional
(fossil and nuclear) generators (van Renssen 2014c), while others
believe it is not a market at all (Parr 2015). The cost of the scheme
is estimated to be around £1 billion per year, so concerns are well
founded. On top of that, the British energy regulator opened an
investigation into the behaviour of several companies, who may
have misstated the terms in the bid. This latter argument is not,
per se, an argument against the CRM in principle, but it suggests
that such schemes require very close and strict monitoring.

The case fora CRM in the UK is even weaker, as the government
has understood that most problems in the electricity market are
not a result of market failures: rather, they are a consequence of
subsidy-driven uneconomic investment. In fact, UK Energy and
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Climate Secretary, Amber Rudd, announced that green subsidies
would be cut because they are growing too costly to consumers
and distort competition (Reed 2015).

Summing up, rather than being a technical mechanism de-
signed to make markets work properly, CRMs appear to be policy
tools that result in the recentralising of decision-making. They
are not a solution for a problem, they are a further problem.

Providing capacity in the market

Conventional generators are being displaced by falling demand
and the growing competitiveness of green technologies. To an
extent, green technologies are becoming more competitive as a
result of innovation and scientific progress: this is not a process
simply driven by subsidy. Even if EU countries had technolo-
gy-neutral approaches to reducing carbon emissions, it is likely
that more intermittent generating capacity would be developed.
In these circumstances, one might think of capacity support
schemes as some sort of ‘necessary evil’ either to offset some of
the distortions induced by interventionist environmental pol-
icies or as a natural result of the changing nature of electricity
generation. But this is not the case. The market can deliver
security. In a competitive market, generators using intermittent
sources might have to rely on demand-side mechanisms to bal-
ance supply and demand, with their customers facing more vola-
tile prices. Alternatively, they could invest in balancing capacity,
or purchase it from the market if necessary. At the same time,
energy companies should be allowed to cooperate in order to
develop capacity back up and determine how it is financed and
supplied to the market when necessary.

For these things to happen, a freer energy market and, at
the very least, technology-neutral carbon reduction policies are
needed.
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PART 5

FROM PLANNING TO MARKET

How is it that these great men have, in their economic writings,
been led to make statements about lighthouses that are mis-
leading as to the facts, whose meaning, if thought about in a
concrete fashion, is quite unclear, and which, to the extent that
they imply a policy conclusion, are very likely wrong?

Ronald H. Coase (1974: 374-75)






14 THE EU 2030 CLIMATE AND ENERGY
POLICY FRAMEWORK: ONE STEP
FORWARD, ONE STEP BACK

The EU 2030 Framework for Climate and Energy Policy, released
in October 2014, seems to partly acknowledge past mistakes, but
it fails to make European climate policies consistent with the lib-
eralisation framework that is proposed by electricity directives.
However, at least the 2030 framework is more pragmatic and is
concerned with containing the monetary costs of environmental
targets. This is probably a consequence of the new composition
of the European Commission, which - correctly — unifies climate
and energy portfolios and emphasises the need to achieve a
meaningful ‘energy union’.

This energy union is also the subject of a series of commu-
nications from the Commission (see, in particular, EC 2015a),
which emphasise the need to achieve a greater integration of EU
markets. The Energy Union Package recognises that, in order to
get to a meaningful single market for energy, national markets
should be fully opened. This not only requires the removal of di-
rect interventions in the market, but also necessitates preventing
national governments from interfering with markets via other
instruments, such as environmental policies and subsidies. Para-
doxically, though, the root of such interventionist and distortion-
ary policies is to be found in EU climate directives: Brussels finds
itselfin a sort of Catch 22. The only way out of this conundrum is
to make a clear choice for market liberalisation (Stagnaro 2015).
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The new climate framework — which still has to be translated
into binding directives by the Commission, after which it will
be voted upon by the EU Parliament and eventually introduced
by member states in their national legislation - confirms the
expected targets, but it seems much more concerned with imple-
mentation problems than the previous 2020 package. Moreover,
it seems to reflect the awareness that climate policies should be
coordinated with, and not at odds with, efforts to open markets.

In particular, the framework sets the following targets (EU
Council 2014).

e Carbon emissions will be reduced by 40 per cent below 1990
levels: the target will be binding both at the EU level and at
the member-state level.

e The EU emissions trading scheme will still be the main
policy tool to achieve the decarbonisation target, but several
exceptions will be introduced or maintained (including the
free allocation of quotas).

* Renewables shall cover at least 27 per cent of total energy
consumption at the EU level, but there would be no national
targets.

* An ‘indicative target’ of at least 27 per cent higher energy
efficiency will be introduced at the EU level.

o Afully functioning and interconnected internal energy
market shall be achieved.

Such targets are the consequence of a compromise between
political pressures and vested interests that pushed for the adop-
tion of much more ambitious targets, and forces that called for
more realism.

In comparison with the 2020 targets (initially set in 2007), two
major differences in the context may explain the different degree
of ambition. Firstly, in the past decade the EU has promoted a
huge decarbonisation effort, which resulted in the large mone-
tary as well as non-monetary costs discussed above. Secondly,
the economic crisis that hit the EU falsified the assumption that
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electricity demand would keep growing indefinitely, and made
stronger the argument for cost benefit analysis of carbon reduc-
tion policies. Even the most enthusiastic supporters of green
subsidies now admit that past incentives were too high (see, for
example, Re Rebaudengo 2014).

Good news and bad news from the 2030 package

This package has been defined as ‘a great compromise’ (van Rens-
sen 2014): it contains both good news and bad news, though the
final outcome will depend on the next steps to be taken by the
Commission and the EU Parliament.

The good news is that the new plan, even though it confirms
the EU’s commitment to act unilaterally on carbon emissions,
is more pragmatic than the 2020 package. It seems to be con-
cerned with containing the costs, and it puts more emphasis on
the environmental goal of cutting emissions than on the indus-
trial goal of promoting renewables as a particular mechanism
of cutting emissions. This is at least partly consistent with the
criteria of technological neutrality and market integration, and
it should lead to reductions in emissions in the most efficient
way possible.

The bad news is that the carbon-reduction goal still seems too
ambitious. Or, alternatively, it seems as if the carbon-reduction
goal will only be met if there are very low economic growth rates.
Moreover, even though an EU-wide renewable energy target is less
problematic than 28 national targets, it still suggests that Brussels
is pursuing an industrial policy as well as an environmental policy.
In other words, Brussels not only cares about the extent of carbon
emissions, but also cares about the promotion of renewables as an
independent goal. This is at odds with a liberalised market.

Why did the emissions trading system ‘fail’?

Much will depend on another legislative move that is going to be
a significant part of the deal: the reform of the EU’s Emissions
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Trading Scheme (ETS) (Buchan et al. 2014). There is little doubt
that the ETS underperformed and that it can be much improved
(Cl6 and Vendramin 2012). There is also little doubt that the most
recent interventions exacerbated, rather than solved, the short-
comings of the ETS (Stagnaro 2013).

EU leaders and green pressure groups criticised the ETS
for pricing carbon emissions at a level that was too low, there-
fore providing too little incentive for new investments in clean
technologies. However, there are two flaws in this reasoning.
Firstly, the ETS priced carbon emissions at a low level because
EU emissions were already declining despite the scheme. Given
the expected emission trends and the emissions cap, the price of
allowances was, in fact, the right’ price insofar as it reflected the
marginal cost of carbon abatement given the total cap that was
implemented. Secondly, the outcome of a cap-and-trade scheme
is not necessarily the promotion of clean fuels: it is the efficient
pricing of carbon emissions. Once carbon is priced, businesses
and consumers will make their own choices from a wide spec-
trum of ways to reduce carbon emissions. This will include, but
not be limited to, the following: investing in clean technologies
(such as solar or wind power), switching from less clean fuels
(such as coal) to cleaner ones (such as natural gas), investing in
energy efficiency or paying more for ‘dirty’ energy if the price of
cleaner alternatives is still uncompetitive, even after the social
cost of carbon (as reflected by ETS allowances) has been included.
An ETS will also help ensure that those who can cut carbon emis-
sions most cheaply will do so first.

Challenges for emissions trading system reform

If the ETS reform is aimed at streamlining the system while re-
moving the existing distortions (for example, the discretionary
distribution of free allowances), then the system will work well.
If, instead, the aim of reform is to manipulate the cap-and-trade
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scheme in order to price carbon in an arbitrary way, then the ETS
would lose its potential benefit as an efficient market mechanism
for reducing carbon emissions.

If political manipulation of the ETS is not reduced, renewable
targets remain binding and capacity support schemes become
even more pervasive, then the liberalisation agenda would not
be sustainable. Market integration and the so-called energy
union would fall apart too. This can be seen quite clearly from
the European Commission’s own evaluations. The most recent
communication on progress towards completing the internal
energy market (EC 2014b and EC 2014c), while acknowledging
some progress, mentions several concerns.

In particular, the Commission recognises that major chal-
lenges lie ahead with regard to ‘ensuring the integration of re-
newables in a secure and reliable manner. As the Commission
itself puts it:

As renewable penetration increases, it also raises challenges.
The variability and limited predictability of solar and wind
power make it more demanding to stabilise the grid. Well in-
tegrated markets are without any doubt best suited to address
that challenge. They make it possible to connect areas with com-
plementary energy mixes and hence make the energy system
more resilient to swings in demand or supply.

Unfortunately, as has been detailed, several member states
are responding to the instability problems as well as to the
financial difficulties of conventional generators by introducing
capacity mechanisms. The Commission argues that:

Whereas well designed measures can offer a proportionate and
effective solution to real generation adequacy shortcomings,
badly designed schemes will unnecessarily burden consumer
bills and may undermine investments in energy efficiency and
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new interconnectors and [have an] impact [on] our decarbon-

isation policy.

But it also warns that ‘a regional capacity mechanism within
a single price zone would distort market functioning’.

The only way to achieve the energy union is by adopting pol-
icies that limit the discretionary powers of national governments
as well as those of the European Commission. For example, mem-
ber states must be prevented from introducing policy tools that
jeopardise competition. The Commission seems to have under-
stood this, but it does not seem willing to follow such aline. As a
result, the 2030 framework, as it has been devised so far, appears
to be ‘too little, too late’, both from the point of view of climate
interventionists and from the perspective of those who are more
concerned with the internal consistency of competition and en-
vironmental policy. In the next chapter, we propose an alterna-
tive way forward.
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Cutting carbon emissions the expensive way

If the proposal to reduce carbon emissions is accepted, this can
be done in ways that distort markets much less than the current
approach. In other words, carbon emissions can be reduced to
the same extent as current targets but at less cost. Alternatively,
for the same cost carbon emissions can be reduced by more than
we otherwise could. How can this be done? As has been implied
in much of the discussion above, technology-neutral mechanisms
such as carbon taxes or emissions trading schemes are likely to
achieve the greatest level of carbon reduction for a given cost.

In terms of the objective of promoting carbon reduction for
the least cost, the inappropriateness of current policy can easily
be described. If a carbon tax had been imposed (or if the only
intervention had been a cap-and-trade system), a consumer, see-
ing the estimate of the social cost of consuming electricity and
emitting carbon as indicated by the carbon tax, would choose
the most efficient way to reduce carbon emissions. This might
be done by using heating more economically, or by insulating
their home to a greater degree. If the tax were imposed uniformly
across other activities that involve the emission of carbon (e.g.
driving), other possibilities would be available (such as taking
fewer car journeys or relying on apps such as Uber rather than
using a private car).

If the EU adopts a cap-and-trade policy, the total level of car-
bon emissions from electricity production and other relevant
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activities will, in effect, be capped. Carbon-intensive electricity
will become more expensive, as permits to emit carbon will have
to be bought. This would have the same effect as a tax. If the EU
then subsidises the production of renewables as well, the effect of
this will simply be to reduce the price of permits to emit carbon.
The price will fall until all the permits to emit carbon have been
bought and the capped level of carbon emitted. Even if there were
cheaper ways to reduce carbon emissions than producing elec-
tricity using renewables, it is simply impossible for such ways to
be found and followed. Every extra MWh of electricity produced
using renewables might be thought to reduce carbon-intensive
production. However, it just leads to a lower price for permits
to emit carbon. These permits will be bought and the capped
amount of carbon will be released anyway. As has already been
discussed, a further cost of cutting carbon emissions in this way
is that it injects a large amount of intermittent generation into
power systems — a negative externality in itself.

The tension between the decentralised decisions made in a
broadly liberalised market and centralised decisions made in
the name of environmental policy surfaced when the economic
crisis hit Europe. Because of other regulations giving green pro-
ducers priority access to the market, the fall in demand dispro-
portionately hit conventional generators that were displaced by
the subsidised green producers. The challenges of intermittency
and the rent-seeking activities of conventional generators led to
the widespread adoption of capacity support schemes, which
further moved the pendulum towards greater centralisation.

By taking this approach, European policymakers neglected
several lessons from economic theory, particularly those related
to government failures. Typical examples of government failures
are regulatory capture (Stigler 1971; Laffont and Tirole 1991), the
crowding out of private investments (Blanchard 2008) and the
failure to promote economic growth (Krueger 1990). All of these
problems have blighted the EU.
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Thus, the first step towards a liberalised electricity market is
to move to a technology neutral and economically efficient way
of reducing carbon emissions.

Cutting greenhouse gases efficiently

When looking at negative externalities — such as man-made cli-
mate change — one should resist the temptation to focus on the
shortrun. In the past 20 years, several environmental economists
have found examples of the so-called environmental Kuznets
curve: i.e. they have observed that pollutant emissions quite
often follow an inverted U-shape curve, whereby they initially in-
crease over time (or with per capita income) but then, as they ap-
proach a given level, they tend to turn downwards. There is much
discussion about the extent to which the environmental Kuznets
curve may be generalised, and whether it is a ‘natural phenome-
non’ or depends on exogenous inputs that may themselves vary
with income (see Simon 1996; Grossman and Krueger 1995, 1996;
Schmalensee et al. 1998; Goklany 2007; Carson 2010). This may
include environmental policies. For example, it may be the case
that policy interventions in richer countries lead to a reduction
in emissions and, therefore, the Kuznets curve should not itself
be used as the only argument against government intervention.
Nevertheless, in the long run, we may well observe two phe-
nomena that will affect the environmental impact of electricity
generation, especially in relation to carbon emissions. Cleaner
generating technologies will become cheaper. In addition, elec-
tricity as a share of total energy consumption will probably grow.
Electricity, on average, is both cleaner and easier to control than
other forms of energy. So, there may be a natural dynamic to-
wards a more environmentally friendly energy sector. If this is
true, we must be very careful that the environmental policies we
adopt do not slow down or stifle this natural process by distort-
ing decision-making and preventing the adoption of the most
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promising and cost-effective innovations. Such innovations may
be at the producer level (the production of green energy) or at the
consumer level (for example, new methods of reducing energy
consumption).

Unfortunately, the EU directives on renewables do seem to
have the effect of impeding innovation, though the limited lib-
eralisation of the market that has happened might help counter
this. It is crucial that the dynamic efficiency of the market is
maximised. This means maximising the effectiveness of the
market in gathering dispersed information about the costs
and benefits of different approaches to generation and green
energy production. In this respect, it is not true - to para-
phrase Klein (2015) - that climate change ‘changes everything’.
While it may be true that climate change poses a serious policy
challenge, there are tools to address it, and the tools that will
address it most effectively involve using market mechanisms.
It is non-market mechanisms that will compromise the extra-
ordinary progress and efficiency gains that have been made
possible by well-functioning markets. Indeed, it was national-
isation in the twentieth century that led entire power systems
(such as the British one) to be overdependent on domestic coal.
This dependence on coal has been unwound in the UK because
of privatisation. In the twenty-first century, it may be liberali-
sation that reconciles the benefits of the electrification of socie-
ties with environmental protection.

Lack of competition and the presence of regulatory obstacles
stifle the market, crowd out investment, create moral hazard,
induce perverse behaviours and provide firms with the ability to
exercise market power that they would not have in the absence of
environmental regulation.

However, there are major drivers of sustainability built in to
market forces in a truly liberalised power market where entry is
free and the market is contestable. It is crucial that these positive
forces are preserved.
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Innovation

The first of these forces is innovation. When it comes to electricity
markets, innovation should be embraced in its broadest sense: in
generation technologies, network engineering, the development
of more efficient energy-consuming devices, the market behav-
iour of both suppliers and consumers, commercial innovation,
marketing and institutional innovation.

A competitive environment creates the conditions in which
innovation is maximised. Innovation is more likely to happen
within a competitive environment, because suppliers must dis-
cover new ways to encourage customers to buy their services and
provide these services at a lower cost. Firms also have to find
ways to differentiate their products from those of other produ-
cers. This challenge is particularly important in the power sector,
which has been characterised by a relatively low level of inno-
vation in the past few decades, during which state monopolies
dominated the industry.

Lester and Hart (2012) emphasise the importance of ‘[e]
xpanding the domain of market competition, promoting an open
industry architecture, and encouraging the entry of new compet-
itors into newly-opened segments of the electric power industry’.
Innovation can be very much associated with the achievement
of environmental goals. If incentives exist as a result of carbon
taxes or cap-and-trade schemes, or simply because consumers
value green energy, an open, competitive market will promote
innovation to reduce carbon emissions. Indeed, in the past few
decades carbon intensity (the ratio of carbon emissions to GDP)
has been steadily declining, both at the global and the EU level.
There were many drivers underpinning this trend, of course, but
increased competition in the energy sector and technological
improvements are definitely among the most important ones, es-
pecially in transition countries (Cornillie and Fankhauser 2002;
Zhang 2013).
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To the extent that renewable subsidies undermine open and
competitive markets, they can stifle innovation. A report from
the International Energy Agency (IEA 2013), which outlines the
most promising technological and policy paths for decreasing
carbon emissions in the long run, pays relatively little attention
to green sources of energy. Instead, it emphasises the role of en-
ergy efficiency (this presupposes an active demand side as far as
the power markets are concerned), limiting the construction of
the least efficient coal-fired plants (but not limiting coal per se),
minimising methane emissions from the oil and gas upstream
sector and accelerating the phasing out of subsidies to fossil-fuel
combustion. The latter measure is, of course, the most consist-
ent with a liberalisation framework, as subsidies distort capital
allocation and investment as well as production and consump-
tion patterns. But, more generally, renewable subsidies prevent
the market from developing innovations that help to reduce
carbon emissions as efficiently as possible - whether they be de-
mand-side or supply-side innovations.

In brief, competition spurs innovation and monopoly and reg-
ulation usually do not. To the extent that we believe that inno-
vation is important in reducing carbon emissions, we should be
very careful before we forfeit the potential benefits of increased
competition.

Efficiency

A second way for liberalisation to reduce environmental impacts
is through increased efficiency in production. Even in a market
dominated by fossil fuels, such increased efficiency can sub-
stantially reduce carbon emissions, as more energy is produced
from given inputs. Because inputs are costly to power generators,
they have an interest in minimising the level of inputs per unit
of energy they produce. But such incentives are absent without
functioning markets. Liberalisation is associated with greater
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efficiency not only in plant use but also in choosing which plant
should be employed.

Efficiency increases as the market expands. Investments in
the power grid are crucial both in terms of increasing competi-
tion and ensuring the efficient usage of existing plants (as well
as efficient investment in future capacity). But, insofar as mar-
kets are balkanised, there will be insufficient interconnection
between different centres of production. Keeping the European
market segmented is inefficient in that it prevents the efficiencies
that can arise from returns to scale, yet it allows national govern-
ments to prevent the entry of competitors who might endanger
their ‘national champions’.

There has been some progress here. National champions still
exist, but they have often diversified into other countries so that
there is more competition. As a result, there has been growing
concentration in the market at the EU level, whilst at the same
time more competition at the national level (Jamasb and Pollitt
2005). Nevertheless, there is still much work to do before a truly
integrated EU market for electricity is operational. Overall, the
integration and liberalisation of European power networks could
be an effective environmental policy.

Liberalisation

Electricity liberalisation led to much more careful selection of
technologies and investments. Before competition was intro-
duced, the paramount concern of vertically integrated monop-
olies was to reconcile demand and consumption patterns with
their own forecasts, which led to rigid generation fleets charac-
terised by high fixed costs that could be recovered by passing the
costs onto consumers through regulated tariffs. After liberali-
sation, utilities had a strong incentive not only to build efficient
units, but also to create efficient fleets. In practice, this meant
that the share of high-emissions sources, such as coal, decreased,
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while large investments were made in cleaner technologies, such
as the combined cycle gas turbine (CCGT).

Interestingly enough, the greatest reduction in carbon emis-
sions per unit of power generated in European history did not
come from subsidised sources of energy or as a result of regu-
lation, but from businesses following the profit motive in the
face of the risk-return profile of different methods of generation.
The ‘dash for gas’ in the UK exemplifies this phenomenon. The
new environment created by privatisation and liberalisation of
both the electricity and the natural gas industries spurred new
investment in upstream natural gas as well as in new electricity
generating capacity. Under the new regime, British utilities
switched from technologies characterised by high sunk costs -
such as nuclear and coal - to natural-gas-fuelled plants (Helm
2003; Pearson and Watson 2012). As a result, UK energy-relat-
ed greenhouse gas emissions fell from 601.8 million tonnes of
CO, ' in 1990 to 560.3 million tonnes of CO, . in 2000 (a fall of
nearly 7 per cent), and then to 528.9 million tonnes of CO, , in
2010 (a total fall of 12 per cent). While the most recent reduc-
tions may be due to the economic downturn, that was not the
case in the 1990s. In fact, over the last decade of the twentieth
century, real GDP in Britain grew by 37 per cent. Overall, the
economy’s carbon intensity - i.e. the amount of emissions per
unit of GDP - dropped from 0.395 tonnes of CO, ., per US$1,000
in 1990 to 0.283 tonnes of CO, , per US$1,000 in 2000 (a fall of
nearly 30 per cent) to 0.227 tonnes of CO,, per US$1,000 in 2010
(a total fall of 45 per cent).?

The potential role of natural gas in reducing emissions by
displacing coal from power production is confirmed by the shale

1 Equivalent CO, (CO, ) is the amount of CO, that would cause the same level of radi-
ative forcing as a given amount of greenhouse gases, such as methane, nitrous oxide,
etc.

2 The source for this data is the US Energy Information Administration.
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Figure 14 Energy-related CO, emissions per capita and CO; intensity in
selected regions
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gas revolution in the US. Shale gas has allowed the US to reduce
emissions faster than the EU, despite the better economic perfor-
mance of the former (see Figure 14).

Both the US and the EU have had a significant reduction in
both carbon intensity and per capita carbon emissions. In both
cases, the recession played a role, although that was more im-
portant in the case of Europe, as did the reduction in energy-
intensive industries as manufacturing migrated to other coun-
tries. But there are also key differences.

The EU spent a huge amount of money promoting renewables.
The US instead relied relatively more on market-driven moves
to natural gas. Ironically, the more abundant supply of natural
gas in the US unlocked huge amounts of coal that were no longer
required in the North American market. The EU has a much less
open natural gas market (Beccarello and Piron 2008), which is
still strongly influenced by national champions, vertically inte-
grated suppliers and politically driven long-term, take-or-pay
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contracts with foreign suppliers, such as Russia and Algeria
(Furfari 2012). As a result, natural gas prices did not experience
the same reduction they did in the US, and the cheap US coal
actually displaced natural gas to some extent. For example, in
2014 the price of natural gas in the US was about half the level
of that in Europe (BP 2015). Coal prices in Europe declined by 32
per cent in 2011-13, leading to higher utilisation rates of existing
coal-fuelled power stations. Coal use still declined, under pres-
sure from demand reduction and increasing green generation,
but it did not suffer to the extent that natural gas did from such
tendencies (Cornot-Gandolphe 2014).

This lesson should be understood by the EU as they design
policies that are intended to reduce carbon emissions. Even if
policymakers believe they cannot rely on free markets to correct-
ly price negative externalities, including climate change, they
should devise policies that supplement markets in internalising
the environmental costs of energy production and consumption
patterns. But this should be combined with liberalisation and
the promotion of competition and innovation.

To give one example, if we ignore geological difficulties, frack-
ing is much harder to exploit in the EU (including the UK) than
it is in the US. This is because of a hostile policy environment
towards non-renewables, as well as other factors such as popu-
lation density. More generally, the EU needs to ensure that com-
panies can innovate in order to increase the efficiency of their
energy production and move to less carbon-intensive sources of
energy.

This is often made more difficult by regulation and the dis-
crimination against all sources of energy that emit carbon (such
as natural gas), even if they are relatively cleaner than existing
technologies. The US approach — which has delivered cheaper
energy and better environmental outcomes - is radically differ-
ent to the EU approach of picking winners.
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Summary

Aliberalised energy market and efficient ways of reducing carbon
emissions are not objectives that should be in conflict. Indeed, it
is impossible to have liberalised energy markets unless carbon
reduction policies work with, rather than against, the grain of
the market. If carbon reduction policies work against market
forces, then the other advantages of a liberalised market are lost
too.

The first prerequisite of policy change is to opt for a technol-
ogy-neutral approach to reducing carbon emissions. Innovation
in efficient ways to reduce carbon emissions will naturally follow
from that. The second is that competition needs to be promoted.
This should include promoting cross-border competition whilst
also removing government controls that prevent new and more
localised approaches to generating electricity from develop-
ing. Finally, there should be a general climate of liberalisation
around all aspects of the industry. Experience has shown in both
the UK and the US that liberalisation can lead to huge benefits
from unexpected sources. For example, the move to gas in the UK
in the 1990s and in the US in recent years was facilitated by the
liberalisation of the electricity, coal and gas industries in the UK
and by the liberal environment surrounding fracked natural gas
in the US. In both cases, there were huge benefits, both in terms
of reducing the cost of energy and in terms of reducing carbon
emissions. These achievements have not been replicated in less
liberal environments.
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From state control to liberalisation in the UK

In the post-war period, the electricity industry has been charac-
terised by a significant degree of state control. In some countries,
this involved the complete control of every aspect of generation
and distribution. This was partly because of the way technology
developed. The main technologies created the possibility of nat-
ural monopolies, though such natural monopolies did not neces-
sarily pervade all parts of the electricity production process.
Furthermore, the intellectual climate in the post-war period fa-
voured using nationalisation and state control to deal with these
problems. There were few exceptions to this approach.

However, in the 1980s, things began to change. The UK energy
market liberalisation process was the first of its kind in the EU.!
The process involved defining the natural monopoly more pre-
cisely and regulating that part of the system whilst encouraging
competition in other aspects of the generation and distribution
system. In the UK, that liberalisation came under fire after 2008,
partly as a result of the adoption of the particular carbon emis-
sion reduction policies that were chosen and which were not
compatible with a liberalised market. These policies involved
the rejection of an institutional arrangement whereby compet-
itive markets would determine the most efficient way to reduce

1 Norway also pioneered electricity liberalisation: see Von der Fehr and Hansen
(2010).
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carbon emissions. Various regulatory actions were taken in the
post-2008 period that reduced competition. In addition, prices
started to rise because of the commodity price boom, and this
put a very sharp focus on the industry in public debate.

In fact, the period of liberalisation before 2008 worked. In par-
ticular, it was effectiveinimproving efficiency and reducing prices
as well as promoting product differentiation, which were favour-
able to consumers. Liberalisation also decreased investment and
operating costs in the industry and spurred an impressive wave
of investment in new generating capacity. Finally, liberalisation
contributed (together with other, exogenous factors) to changing
the technological paradigm by promoting the gas turbine plants
that are now crucial in every power system in Europe. In the UK,
from 1990 to 1999, electricity charges for domestic consumers fell
by 26 per cent in real terms, with a larger fall for industrial users.
It cannot be argued that this was only due to the falling prices of
energy commodities in world markets. The whole point is that,
until privatisation, electricity companies had to use expensive
domestic fuels.

Attempts at liberalisation in the EU

The EU has also tried to promote liberalisation. It has imple-
mented three packages of directives and regulations aimed at
progressively opening national electricity markets and promot-
ing their integration. These packages have been relatively suc-
cessful in meeting their own stated objectives. For example, there
is more energy trading between states and more cross border
penetration. The average market share of incumbent dominant
firms in the EU fell from 64.9 per cent in 1999 to 55.9 per cent in
2010. Private and foreign companies have entered markets that
had previously been treated as inherently monopolistic, and that
had been dominated by state-owned companies. However, over-
all, these reforms have not created the paradigm shift in the EU
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that happened in the UK in the 1990s and early 2000s. The rever-
sal of the trend towards liberalisation in Britain makes it more
unlikely than ever that policy will change in the EU.

Misconceived climate policies

The real threat to the liberalisation of the EU electricity industry
has come from climate change policy. It is this, together with
concerns about energy security, that also led to a reversal of lib-
eralisation in the UK. However, energy security can be entrusted
to the market. There tends to be a natural diversity of supply
when energy is provided through a decentralised market and
suppliers have an incentive to maintain supply. Certainly in the
UK, the experience of the state controlling energy was one of se-
rious insecurity over supply problems with an over-reliance on
domestically produced coal.

Climate change policies also do not justify an intervention-
ist approach in energy markets. Such policies can be pursued in
ways that are technology neutral and preserve the role of mar-
kets in making decisions as to how to reduce carbon emissions.
Unfortunately, the UK government as well as the EU have moved
in the other direction. As Pollitt (2008b) puts it, ‘with regard to
the balance of liberalisation and regulation in electricity systems,
climate change is a potential vehicle for the return of old-style
intervention in electricity generation and in retail competition’.

The EU is relying on two major approaches to achieve carbon
reduction. The first is an emissions trading system (ETS). Under
such a scheme, emission cuts come as a result of independent
economic actions that are coordinated by the price system. The
cheapest ways of reducing carbon emissions will then tend to be
found, which might involve people making decisions to reduce
emissions outside the electricity market, or taking action to re-
duce their consumption. The ETS is not a perfect solution, and
better alternatives may exist (for example, a carbon tax). Yet, the
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ETS, for all its flaws, is a policy instrument that is consistent with
its goal.

The second tool is direct subsidies to renewable energy, with
the implementation of this being left to the member states. Re-
newable subsidies have several inherent faults. Firstly, such
subsidies are ultimately discretionary. Secondly, they do not
constitute a policy directly aimed at cutting emissions (i.e. at
achieving an environmental goal); they are a policy aimed at in-
creasing the production of renewables — other policies are then
needed to try to cut emissions. Thirdly, they aim to pick winners,
both in relation to trying to select the ‘best’ form of renewable
energy and also in relation to explicitly choosing the increased
production of renewables as a mechanism for attempting to re-
duce carbon emissions. Indeed, given the existence of the ETS, re-
newables subsidies cannot cut carbon emissions - they can only
reduce the price of carbon emissions by reducing the demand for
carbon-intensive energy, so that more carbon emissions will be
produced elsewhere. The carbon credits that are issued will be
bought by somebody.

There are several harmful effects of this policy tool. The costs
are substantial — expensive ways of reducing emissions are cho-
sen as a matter of policy. They substantially reduce the quality of
electricity provision by creating intermittency. They also under-
mine competition by narrowing down the part of the market that
is truly open to competition. This effect was magnified by the
fall in power demand after the financial crisis and subsequent
recession.

This leads to further, negative consequences. For a start, the
public’s support for liberalisation is reduced: if there are no vis-
ible benefits, why should the public vote for pro-liberalisation
policies? Also, there are several interest groups that have a stake
in public policy, and they have an incentive to lobby for favour-
able treatment. This includes energy-intensive consumers who
have asked for (and often obtained) discounted prices paid for
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by politically weaker residential consumers or SMEs; renewables
generators who wish to lobby for subsidies and other special
treatments; and conventional generators, who lobby to be paid
for providing stand-by spare capacity. Thus, the consequence of
the EU and UK approach to emission reductions is that decisions
are determined within the political sphere, rather than within
the market. One effect of this is more expensive energy with a re-
duced security of supply. Another effect is that, for any given cost,
there will be a smaller reduction in carbon emissions. A further
effect is the redistribution of costs onto dispersed consumers
and benefits towards more powerful lobby groups.

To sum up, subsidies and regulation create distortions in
the market that change behaviour and result in opportunistic
actions and a more inherently oligopolistic market structure.
These distortions beget more regulation, in part because there
is a need to regulate the provision of subsidies, but also because
the competitive part of the market is reduced. The very design of
the market may be radically changed. The UK’s Electricity Mar-
ket Reform, which stifles competition both in the wholesale and
retail electricity markets, provides a good example of this. This
book has been much more concerned with market design than
market structure, but subsidies, by altering that design, also
change the structure.

Fundamental misunderstandings

The whole problem, beyond its rent-seeking and ideological
dimensions, derives from a deep misunderstanding of Hayek’s
lesson about competition and markets. Both the use of green
subsidies and the subsequent regulatory adjustments, such as
capacity mechanisms, rely on the idea that the regulators know
what they, in fact, do not know. This ‘knowledge problem’ relates
to issues such as the optimum level of CO, emissions, the most
efficient ways to reduce emissions and the level of spare capacity
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it is necessary for the market to hold. The answers to these ques-
tions can only be discovered in a liberalised and decentralised
competitive market. Despite the public emphasis on competition,
the environmental takeover of European energy policies is effec-
tively recentralising the decision-making process that had been
decentralised to some extent.

The ‘knowledge problem’ should be taken seriously, especially
by environmentalists, given the importance they attach to their
goals. An environmental goal can be achieved by setting the goal
itself and relying on human and entrepreneurial ingenuity to find
ways to get the hoped-for result. Thus, liberalisation can provide
answers to environmental problems, and environmental policies
can be devised that are consistent with a liberalised framework.
Alternatively, we can centrally plan our way to reducing emis-
sions, an approach that will not succeed without huge costs.

The EU has released a new decarbonisation plan that, in part,
seems to acknowledge past mistakes, but it does too little to
reverse the trend. The regulatory measures taken in several EU
member states, either driven by or on top of EU directives, show
that the temptation to command and control is much stronger
than the belief in competition for most policymakers. It is ironic
that the UK, which onceled the way in terms of promoting market
opening reforms, is now at the forefront of the counter-reformers.
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POWER

CUT?

How the EU is pulling the
plug on electricity markets

By any measure, the privatisation and liberalisation of the UK energy
industry was an enormous success. And yet the public are not
convinced.

As energy expert Carlo Stagnaro shows in this important book, the re-
regulation of the market in the UK, together with policies developed
at the EU level, has undermined all the important developments of
the 1990s and early 2000s.

The result has not only been poorer outcomes in the energy market
but a very inefficient approach to reducing carbon dioxide emissions.

The EU has also only been partially successful in promoting
liberalisation and competition in electricity markets and the time is
ripe for change.

The author shows how the EU must learn the lessons from the UK's
successful recent past — and the UK must re-learn them.

Therein lies the route to a competitive energy market that serves
the ends of consumers rather than the ends of politicians and other
interest groups.
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