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EU energy policies have changed focus in the last few
years with a view to substantially reducing energy
import dependency and greenhouse gas emissions.
The EU Commission has played a leading role in
defining the new orientations. The implementation of
the EU policy objectives approved by the Council of
March 2007 will require a substantial expansion of
energy investments. Howeuver, the degree of uncertainty
affecting investment decisions remains high, notably
in relation to the pricing of CO, and high energy-price
volatility. To make the necessary investment in low-
carbon technologies happen, energy policies need to
establish a credible long-term framework that reduces
uncertainties.
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EU policy objectives and energy
Investment decisions

1. Introduction

This paper analyses the implications of the EU policy objectives on energy investment decisions from
an investor’s angle. Investors are confronted with changing policy objectives, unclear definition of
the objectives, and debates among policy makers on the importance of different objectives and the
ways to achieve them. This introduces substantial uncertainties in a context where the achievement
of policy objectives, like those related to security of supply and climate change, has substantial
implications for investment decisions.

Government policies play a role in all economic activities. In the energy sector this role is very
significant. Energy is traditionally considered a fundamental service because economic activity is
significantly affected if energy services are not of good quality - in terms of both availability and
affordability. Therefore, governments have traditionally intervened in energy matters. In liberalised
markets, government policies influence investment decisions in different ways. The regulatory
framework, the general policy objectives, and investors’ perception of the soundness and stability
of policies are key considerations in energy investment decisions. Outside the energy sector,
government energy policies also play a significant role, particularly with the aim of improving
energy efficiency or favouring or penalising the use of certain energy sources.

Section 2 presents the developments of the EU energy policy and the most recent EU energy
objectives. The latest IEA World Energy Outlook (IEA 2006) confirms that the ‘reference’ world energy
scenario is environmentally unsustainable, as energy related CO, emissions will increase substantially
in coming years (by 55 percent in 2030 compared to 2004). This implies that it is necessary to curb
CO, emissions at world level. The need to substantially decrease greenhouse gas (GHG) emissions
and oil and gas dependency of the EU has triggered a revision of the energy policies in the EU. The
recent energy policy for Europe, which was adopted by the European Council of March 2007, defines
ambitious energy objectives at EU level. Achieving these objectives will require more government
intervention and a coordinated approach at EU level.

Section 3 analyses the energy investment outlook in the EU, taking into account future energy
demand growth and the need to replace or renovate facilities reaching the end of their lifespan.
The objectives adopted by the European Council of March 2007 have substantial implications
for energy investments. The energy efficiency objectives will significantly reduce the needs of
investment in the energy sector, but will imply significant investments in the energy-consuming
sectors. The objectives concerning renewable energy will imply a substantial increase of investment
in renewable energy and less investment in imports and use of fossil fuels.

In the final section of the paper, the different factors that influence the investment decision are
analysed. The key factors that influence the profitability of energy investments are policy and
regulation, as well as energy prices. The current context is very challenging for energy investors
because of significant uncertainties related to the revision of energy policies in Europe and
increased volatility of the energy markets. Most of the issues raised for the energy sector are
relevant to energy-intensive industries too, such as metallurgical industries, petrochemical or
cement factories.
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2. The energy policy objectives of the EU
2.1 The changing focus of EU energy policy objectives

A feature of the development of the energy policy in EU countries and in other countries is that the
importance of the three main objectives (that is, security of supply, limiting environmental impacts,
and competitiveness) has varied over time (Finon 1994).

After the first oil crisis of 1973, security of supply was the main objective. The emphasis was on
reducing energy import dependency, in particular on oil imports. The oil crisis led to a substantial
reinforcement of public intervention in energy matters. Governments led the response to the
crisis, as they, directly or indirectly, controlled the energy sector. Therefore, the response to the
crisis was essentially national. The European Commission developed a role of ‘benchmarking’ and
‘peer review’ process of national energy policies at European level by establishing common energy
objectives.! However, these objectives reflected the sum of the national objectives rather than
common EU objectives.

The results of the policies were spectacular. In just over ten years, the level of energy dependency of
the EU-12 decreased substantially, from 65 percent in 1973 to around 45 percent in 1986; oil import
dependency fell from 62 percent to 33 percent in 1986. This was achieved largely by reducing the
use of oil in power generation, which declined from 42 percent to 16 percent in the same period.
In addition, the energy intensity of the economy decreased by some 22 percent in 1973-86. While
the changes were impressive, their costs were high in many countries. The cost of the nuclear
programmes in some countries turned out to be very high, such as in Spain and in the United
Kingdom.? Substantial over-capacities were created in the electricity and refining sectors as a result
of optimistic assumptions about energy demand growth, which took many years to absorb.

The oil price collapse of 1985 led to a change of priorities of energy policies in Europe and to
less public intervention. The policy objective of lowering energy supply costs (‘competitiveness’)
became the most important one. The main instrument used was the gradual introduction of
competition in the energy sector. The control of the sector by governments decreased and a process
of deregulation was initiated in the electricity and gas sectors.

Since the end of the 1980s, a number of EU countries developed policies aiming at introducing
competition in the electricity and gas markets, a process pioneered by the United Kingdom. This
trend reflected a similar one elsewhere in the world. The Commission supported the liberalisation of
national energy markets with a view to creating an internal EU energy market. Creating this market
became the long-term objective intended to give new impetus to an EU energy policy. After a
long process of negotiation, both Directives aiming at a gradual opening of the electricity market
(Directive 96/92/EC) and the gas market (Directive 98/30/EC) were approved in December 1996
(electricity) and June 1998 (gas). Differences across countries in regulatory frameworks, ‘national
styles’ and the dominance of incumbents have dramatically influenced both the development of
the newly liberalised energy markets and the business strategies of energy companies (Finon and
Midttun 2004). Because of this and the limited interconnection capacity between EU member states,

1 The Treaty of Rome does not include specific provisions for the energy sector, although coal and nuclear are at the origin
of the process of European integration. The different attempts to create a common energy policy have not achieved
substantial results up until now. However, common energy strategies have been developed in certain areas, using the
Treaty provisions.

2 For instance, the last two nuclear power stations commissioned in Spain attained cost levels higher than €3,500/kW
(Alario 2001).
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significant barriers to enter national electricity and gas markets continue to exist in most member
states. This is well documented in the annual reports of the Commission on the implementation of
the gas and electricity internal markets (European Commission 2005).

Since the early 1980s, another trend has been at work: policies to reduce the negative environmental
impacts of energy activities. The energy sector is the main contributor to air pollution. Initially,
policy measures focussed on reducing the ‘traditional’ sources of air pollution such as emissions
of SO,, NOx, and dust. This was reflected in the introduction of tighter emission standards for new
installations, a gradual reduction of emissions from existing installations, and the development
and use of less polluting forms of energy, notably natural gas and renewable energy. Later, fighting
climate change gradually became an important energy policy objective due to the increasing
scientific evidence that human activity, particularly energy production and consumption, leads to
an increase in the concentration of GHG and, thus, global warming. The importance attached to
climate change has increased in the last few years together with policy makers’ acceptance that it is
necessary to substantially reducing GHG emissions (in the past the objective was just stabilising or
slightly decreasing GHG emissions).

Towards the mid-1980s, the decline in EU energy dependency discussed above came to an end
and dependency started to slowly increase again, reviving the debate on security of supply. A key
milestone of this debate was the Commission’s Green Paper on security of energy supply (European
Commission 2000). However, few concrete policy measures followed from this, largely because
energy markets functioned smoothly and oil prices were relatively low. Since 2003, the energy
security debate has gained new momentum due to rapidly increasing oil prices and efforts by the
main energy-exporting countries to strengthen state control over energy resources and to restrict
the entry of foreign energy companies.

Several EU countries, such as the United Kingdom, have started reviewing their energy policies
with the aim of reinforcing their climate change and security of supply objectives. The European
Commission has been very proactive by launching a debate at the EU level on energy policy. The
clear need for a coordinated EU approach to address climate change and security of supply issues
gives the EU institutions an unprecedented opportunity to develop a common energy policy.

Indeed, in recent years, there has been an intensive debate on the goals and instruments of energy Recent years have
policy — a debate that will continue in the future. But what seems to become clear already is that again seen an intensive
the period of limited government intervention in energy matters, which started in the mid-1980s, debate on the goals and
is coming to an end. This is because the objectives of significantly reducing GHG emissions and instruments of energy
improving security of supply requires much more government intervention in energy matters. Indeed, policy.

some have observed that the conditions of the energy market have changed so fundamentally
around the year 2000 to give rise to a new energy paradigm (Helm 2005). Around the turn of the
century, a set of events began to take place in the energy markets that put the conventional wisdom
of the 1980s and 1990s under considerable stress. “These events combined with ‘new’ concerns,
notably the issues of security of supply and of climate change. ...this shift in external circumstances,
combined with new knowledge about climate change, cannot be adequately addressed within the
existing paradigm of privatization, liberalization and competition. Though these policies continue to
contribute both to the context and the outcomes, they are no longer sufficient” (Helm 2005, p 2).

In a way, EU energy policies have come back to the situation of the first and second oil crises.
However, in contrast to the previous period, EU countries’ energy sectors are now open to
competition and not directly controlled by governments. Therefore, there will be new forms of
intervention (market and non-market instruments) to achieve key policy objectives.
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The EU Commission policy is defined in the Green paper “Energy” published in 2006; followed by
the so-called “Energy package” of January 2007, which includes among others, the communication
of the EU Commission “An Energy Policy for Europe”. The latter presents the key energy objectives of
the EU proposed by the Commission. After some hesitations, the Council adopted the key objectives
proposed by the Commission at the European Council of March 2007. Through these different
initiatives (presented in the different papers included in the “Energy Package”), the Commission has
been able to play a leading role in the definition of EU energy policies. The key issues at stake clearly
justify that the EU institutions play such a role to ensure the achievement of the key objectives in the
most effective way.

The climate change objectives are presented in a clear and quantitative way in the Commission'’s
communication. The Commission proposed to commit now to achieve at least a 20 percent reduction
of GHG emissions by 2020 compared to 1990, regardless of the decisions at the international level.
This objective has been adopted at the European Council of March 2007. The Commission sees this
as a concrete contribution to the objective in international negotiations of achieving a 30 percent
reduction in GHG emissions by developed countries by the same date. This means that EU countries
would commit to 30 percent reduction if developed countries adopt this objective. In addition,
to limit adverse effects of climate change, global GHG emissions have to be reduced by up to 50
percent compared with 1990 by 2050, implying reductions in industrialised countries of 60-80
percent by the same year.

Regarding security of energy supply, the focus is on limiting the security threats related to the
increasing dependence on imported oil and gas. The objectives in this area are multidimensional.
The two key objectives are to reduce the dependence on imported oil and gas and to further
diversify imports. On the latter, it is explicitly stated that “it remains important for the EU to promote
diversity with regard to source, suppliers, transport routes and transport methods” (European
Commission 2007a). The growing dependence on imported oil and gas carries political and
economic risk, which the policy aims to mitigate. The Commission does not give quantitative targets
on security of supply, as it does for climate change objectives.

Finally, in the Commission’s communication, the competitiveness objective has different aspects.
Obviously, the aim is to achieve lower energy costs, but other objectives are also pursued, such
as reducing the exposure to “the effects of price volatility and price rises on international energy
markets, as well as dealing with the consequences of the progressive concentration of hydrocarbons
reserves in few hands”(Commission 2007a). This is related to the objective of import diversification
under the security of supply objective. Another related objective is to contribute to growth and
jobs in Europe by leading the rapidly growing market for low-carbon energy technologies, notably
renewable energies.

The objectives related to increasing energy efficiency or renewable energy sources are discussed
in the next sub-section. This is because these objectives are considered instruments or means to
achieve the policy objectives.

2.2 The EU energy mix and its role in achieving energy objectives

The recent papers on the EU energy policy do not analyse clearly enough the energy mix coherent
with the objectives proposed. This is not surprising because the energy mix to achieve the objectives
is less clear than it appeared in the previous crisis.
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With the oil price collapse of 1985, gas became a low-cost and environmentally competitive option
to cover energy demand, particularly for electricity production. Gas resources were considered
abundant and from relatively diversified origins. The gas competitiveness was based on the general
perception that oil and gas prices will remain relatively low in the long run. For all these advantages
and in a context of a liberalised energy market, gas became the fastest growing energy source (only
surpassed by renewable energy) in the EU and in many other parts of the world.

However, the view on gas has changed since early 2000. For one thing, the substantial rise of oil
prices since end-2003 has dramatically reduced the competitiveness of gas in power generation. At
present, without taking into account a price for CO, emissions, electricity from a coal-fired power
station is cheaper than electricity produced in a combined-cycle gas turbine power station (CCGT)
using gas (see Section 4). This explains that at a world level, coal consumption is now increasing
faster than gas, particularly in Asia. For another, for the EU, gas now raises substantial security of
supply concerns, contrary to the previous situation. This is related to the growing EU dependence
on imported gas.

These factors should normally lead to the expansion of coal for power generation in Europe.
However, this is happening to a very limited extent at present due to the climate change policies.
Latest EU forecasts (European Commission 2006c) suggest that in a business-as-usual scenario,
gas demand in the EU is expected to continue to grow relatively fast up to around 2010, stabilise
thereafter, and decline by 2030. An eventual increase of coal consumption would increase CO,
emissions, unless it is combined with carbon capture and storage (CCS), and would thus contradict
climate change objectives. This explains why there is no agreement at the EU level on the role of gas
and coal in the energy mix. Some EU countries are in favour of a revitalising coal, particularly those
with a long tradition in coal mining, such as Poland and other new member states.

At present, nuclear covers about 15 percent of total energy consumption and over 30 percent of
electricity production of the EU. In principle, nuclear power is a good option to achieve key EU
energy policy objectives. In practice, nuclear power faces public opposition in many countries,
reflecting concerns about nuclear safety, notably related to nuclear waste and decommissioning.
Again, there is no consensus at the EU level on the future role of nuclear; with some countries
fiercely against and others in favour.

In this context, energy efficiency and renewable energy are the two key options to achieve the Increasing energy
objectives of security of supply and climate change, where there is agreement at the EU level. efficiency and the
Reflecting this, the European Council of March 2007 endorsed a binding target of 20 percent of share of renewables in
renewable energies in overall EU energy consumption. In light of these new EU energy targets, Europe’s energy mix
national energy plans are to be prepared for endorsement at the EU level, reflecting the burden are the two key options
sharing that still needs to be agreed on by member states. Furthermore, the European Council to achieve security of
stressed the need to increase energy efficiency in the EU, so as to achieve the objective of saving supply and climate

20 percent of energy consumption compared to projections for 2020. change objectives.

In principle, the achievement of these objectives should result in a reduction of 20 percent of CO,
emissions from the energy sector, everything being equal. However, achieving these objectives
will not be easy. In the baseline energy price scenario of the Commission (European Commission
2006c¢), the renewable energy target should lead to a significant increase in the cost of energy (see
Section 3).2 The case for public policies to support the expansion of renewable energies largely rest
on the notion that financial support to R&D activities and to the deployment of these technologies

3 In this scenario, the price of oil rises from $45/bbl in 2010 to $58/bbl in 2030.
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in the early market penetration phase will lower the costs of such technologies in the medium to
long term. Effectively, market expansion of some of these technologies, such as wind, has resulted
in significant cost declines through scale and learning effects - a topic covered in greater detail by
Kolev and Riess (this volume). However, future cost developments, as for any new technology, are
very difficult to forecast. Concerning the energy efficiency target, in principle it can be achieved
without raising the cost of energy under the current energy price scenario. However, as Schleich (this
volume) and Sorrell et al. (2004) argue, there are substantial barriers to boosting energy efficiency
(imperfect information on energy efficiency possibilities, hidden costs, split incentives, and others).
Some of these barriers require a policy intervention, whereas others do not.

Therefore, it seems necessary to have more options to achieve the EU objectives to limit the risk
of relying practically exclusively on energy efficiency and renewable energy. The Commission
proposal to develop carbon capture and storage (CCS) appears as a relatively uncontroversial
alternative to renewable energy sources, particularly in a transitional period until low-carbon
technologies are fully developed. CCS allows using fossil fuels for electricity production without
producing substantial amounts of CO, and it can contribute to opening a potentially economically
viable route to the mass production of hydrogen (coal gasification or gas reforming). However, CCS
technologies are only expected to be commercially available by 2020 and the cost of CO, abatement
with CCS is high at present, but R&D activities might - as it is the case for renewable energy and
energy efficiency — considerably reduce their costs in the medium term. The Commission proposes
(European Commission 2006a) to support the construction and operation of up to 12 demonstration
power generation plants including CCS by 2015 and to provide a clear perspective of when coal-and
gas-fired plants will need to install CO, capture and storage. On the basis of the existing information,
the Commission believes that by 2020 all new coal-fired plants should be fitted with CO, capture
and storage and existing plants should then progressively follow the same approach.

3. Energy investment outlook

The information available on the historical development of EU energy investments is very limited.
During the period 1970-86, EU-7 energy investments followed a cyclical pattern (Alario 1988).*
More specifically, investments increased by over 40 percent after 1973, and by an additional 20
percent after the second oil crisis. A considerable part of this investment occurred in the electricity
sector, mainly as a result of the construction of new power stations — overwhelmingly nuclear - to
replace oil-fired electricity generation. Investment in oil and gas production, notably in the North
Sea, was another important contribution to the investment boom in this period. At the same time,
investments in refineries decreased substantially. Since the mid-1980s, energy investment declined
and since the mid-1990s investments remained relatively constant in real terms (see Table 1). The
energy investment trend since the mid-1980s is explained by the substantial overcapacities in the
power sector, which — in turn — are due to the earlier investment boom and gradually declining
growth of energy demand. Given these overcapacities, there has been a limited need for additional
energy investments in the last 20 years.

For 2006, the level of gross fixed capital formation (GFCF) in the energy sectors of the EU-25 can
be estimated at €80 billion per year (own estimate based on the information presented in Table 1).
But the information available is unreliable.® This figure is equivalent to 6 percent of overall GFCF.

4 The seven countries are: Germany, France, Italy, the Netherlands, Belgium, the United Kingdom and Denmark.
5 In the Eurostat statistics, the countries that report energy sector investment account for 72 percent of EU-25 GDP and 70
percent of gross fixed capital formation.
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