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VULNERABILITY OF EUROPE AND ITS ECONOMY TO ENERGY CRISES
(Preliminary Executive Summary)1

1. INTRODUCTION

The rapid change of the economic environment requires the energy sector to develop new 
concepts and policies to respond better to the security requirements of energy supply.

A discussion about security of supply requires a common understanding of the defi nition 
of this concept.

Energy security is defi ned as an uninterruptible supply of energy, in terms of quantities 
required to meet demand at affordable prices.

As a principal issue the subject of energy security initially arose from concerns about 
the physical security of energy supplies.  However, recent concerns are focused on the 
economic conditions affecting those supplies. Physical risk will remain as long as energy 
has to rely on transportation and related infrastructure. Diversifi cation of energy resources 
reduces the chance of serious disruption to energy access.

There are several risks that could endanger the security of energy supply: e.g. exporting 
countries might use the threat of disruption as political pressure.  Another risk is an energy 
price shock, followed by sustained higher prices and a negative impact on the economy. 
This situation may create a long-term supply/demand imbalance, with the probability of 
serious tensions in national and international markets.  In addition, these threats can have 
environmental implications at local, regional and international level.

Energy security means:

 reduced vulnerability to transient or longer term physical disruptions to import
     supplies
 availability of local and imported resources to meet the growing demand for energy

     over a period of time and at affordable prices  

The European Commission (EC) emphasised that “Energy supply security must be geared 
to ensuring the proper functioning of the economy, the uninterrupted physical availability 
at a price which is affordable, while respecting environment concerns. Security of supply 
does not seek to maximise energy self-suffi ciency or to minimise dependence, but aims to 
reduce the risks linked to such dependence”.

The EC promotes long-term security in Europe because it is associated with long-term 
adequacy of supply, availability and infrastructure for delivering this supply to markets and 
a framework to create strategic security against major risks.

1 “Used by permission of the World Energy Council, London, www.worldenergy.com
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Ensuring a reliable supply of energy to Europe and elsewhere has traditionally been 
considered primarily the responsibility of the governments. Therefore, the governments 
intervened to manage risks to supply interruption and did so with little regard to cost.  
Measures ranged from subsidies to producers and consumers of domestic energy 
resources (e.g. coal and nuclear), stocking imported fuel, to awarding government contracts 
and even military interventions. Many of these approaches are no longer feasible in a free 
market and it is therefore important to establish how security of supply can be achieved 
under conditions of energy market liberalisation and deregulation.  Energy security needs 
must be investigated and taken into consideration both at regional and global levels.

In general, liberalisation enhances the security of supply by increasing the number of market 
participants and improving the fl exibility of energy systems.  However, liberalisation may 
also pose new risks, as the markets make the cost of security of supply more transparent.  
However, the main effect of liberalisation is that it has shifted the prime responsibility from 
the governments to market participants.

In the present study, the key issue is that of vulnerability. 

It is important to defi ne vulnerability and its defi nitions e.g. “something that is not protected 
against attack, therefore exposed to damage” or, “a critical turning point in time of delivery, 
creating a sense of danger or anxiety about the future”.

The vulnerability of an energy system can be measured by its ability to cope with adverse 
events.  This is defi ned in the context of the increasing energy imported to Europe and 
the increase of energy prices over recent years. Reasons include, inter alia, an unstable 
political climate in the countries of the major suppliers and/or the substantial energy 
demand growth in the emerging economies.  This can be coupled with the uncertainty of 
market liberalisation and competition relating to the security of supply and grid reliability.

The ultimate objective of the study is to assess how the European economies could 
respond to a possible energy crisis initiated by reasons such as physical disruption 
of supplies, higher energy prices or lack of reserves capacity. The study also tries to 
elaborate a set of vulnerability indicators.  These can be used to evaluate the level of 
vulnerability, both at national and regional level.  These indicators may well suggest a 
set of recommendations to both policymakers and market players aiming to mitigate the 
impact of a possible energy crisis.

The study tries to enhance the understanding of the conceptual viewpoint of vulnerability 
that the European energy markets might face in an unpredictable future, characterised by 
uncertainty, diffi culties, danger or anxiety.
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2. OVERALL CONCLUSIONS AND RECOMMENDATIONS

2.1. Review of the threats 

The European long-term energy supply is potentially vulnerable due to the following 
predominant threats:

 Growing dependence on energy imports in a future world that could be dominated
    by confl ict and competition between countries for energy procurement;
 Geopolitical instability in the energy producing regions; 
 Lack of investment in the energy/electricity supply chain, which would support the

    balance between energy supply and demand;
 Recent uncertainties in the reliability of electricity grids, owing to low maintenance 

    in the reserve capacity and minimal cross border interconnection.

Europe is one of the largest energy consuming regions in the world; the energy production 
of the European countries is insuffi cient to cover their energy demand. The scarcity of fossil 
fuel resources and lack of capacity to develop other resources defi ne the vulnerability of 
Europe to potential energy crises. As a result, the dependency on energy import is 
constantly growing and forecast at almost 70% in 2030 if no adequate policy measures 
are taken in response.  The vulnerability can be seen in all economic sectors.

Ensuring the security of energy supply to Europe is a critical issue for all European 
states excepting Russia and Norway.  The growing dependence on imports and lack 
of investment in the energy sector are of prime concern to policy making and market 
players, all perceiving the uncertainties and vulnerability linked to future supplies, primarily 
of hydrocarbons.  The bulk of oil and natural gas to Europe comes from countries with 
geopolitical instability.  Environmental challenge, deregulation and market forces have 
introduced new players to the energy security scene.  To face all these challenges, the 
European Commission brought out a new Green Paper in January 2007 recommending 
more pro-active policy measures, to ensure future supplies and reliable function of the 
electricity market while pursuing the objectives of long-term sustainability of the European 
energy market.   

Environmental concerns, focussing on the climate change issue, demand the 
implementation of concrete measures, which could have an unfavourable impact on the 
use of fossil fuels.  Facing this challenge, the fl exible balance of the energy mix will remain 
the backbone of a secure, sustainable and competitive energy market.  Given these 
conditions there will be an undoubted need for the development of new technologies for 
carbon capture and CO2 sequestration, more advanced nuclear technology and related 
waste, as well as on renewable energy.  Technological innovation is a fundamental for 
reducing vulnerability and successfully confronting a potential energy crisis in Europe.

There is still public reluctance or local opposition to the construction of new capacities 
of nuclear generators, wind farms and electricity networks.  This aspect discourages 
investment in these particular areas of the energy sector where development guarantees 
a higher level of security and substantial reduction of GHGs in Europe and provides strong 
motivation for the timely design and implementation of well- balanced energy supply 
structures. 
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Nuclear power is an integral part of the European energy scene, providing more than 30% 
of electricity and emerges as a feasible and already available option to address climate 
change and substantially reduce the future European vulnerability to energy crises.  
Nuclear power competes strongly in the electricity market, costs continue to decline 
owing to operational performance and lower fuel cost.  Advanced Nuclear technology 
(Generation 3) is commercially available and generators are under construction in a 
number of countries.  Further technological progress and the R & D undergoing on the 
closed fuel cycle should make for easier waste management.

Constitutionally, the EU is the only international body with a legal mandate, possessing 
the power to designate energy policy and monitor their implementation in its 27 member 
states. The EU has bilateral agreements with Norway and Switzerland, and both countries 
generally follow the basic directives and objectives of the EU, both in the functioning of the 
energy market and sustainable policies.  The new EU Green Paper should certainly bring 
improvements and advance the culmination of a single European energy market.  However 
the Green Paper should not be considered as a bible; new challenges and circumstances 
should encourage regularly revisions and updates.

2.2. Assessing vulnerability

Energy security could be analysed globally, to ensure adequacy of resources; at regional 
level, to ensure that interconnections and trade can fl ourish; at national level, to ensure 
state security; and fi nally at consumer level, to ensure satisfaction of consumer demand.

Using the term Vulnerability, that is a larger notion, in the context of dependence could 
characterise such analyses.  The vulnerability of an energy system is generally perceived 
as “the degree to which that system is able to cope with selected adverse events”.  The 
degree of vulnerability is a combination of different factors; among which is energy 
intensity, fl exibility in modifying the energy mix, quick response and adaptation to energy 
price increases and the ability to manage disruption of the energy supply. 

The WEC study Group attempted to defi ne the concept of vulnerability (what we understand 
by vulnerability) and establish a set of quantitative indicators, both at macroeconomic and 
microeconomic level, that would help policy makers to determine the level of vulnerability 
of a country or region. 

Vulnerability indicators defi ned at macroeconomic level are: price volatility, exchange rate, 
rate of energy dependency, rate of energy diversity, import concentration index, rate of 
energy bill and level of technology performance.  Those defi ned at microeconomic level 
vary in correlation to the type of energy consumer and of supplier.

It is important to emphasise that while energy vulnerability is linked to energy dependency 
it is quite distinct.  For example, a country could be dependent on imports without being 
vulnerable if the import portfolio is diverse and suppliers reliable.  Vulnerability indicators 
are not independent; the interaction between some depends on particular issues, 
considered in chapter 2.
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2.3. Review of challenges

Important transformations and challenges that currently take place in the European energy 
sector, in term of economy and environment affect energy vulnerability.

The main are:

2.3.1. Electricity market

Ongoing deregulation of energy markets brings more chance to enhance fl exibility of the 
energy supply, transportation and distribution areas.  However, the experience since the 
beginning of liberalisation (1996-2006) showed a lack of interest in investing in power 
generation and transmission.  How could market forces be encouraged to make timely 
investments in new capacities and infrastructure? 

The following key challenges are identifi ed:  
  Lack of an adequate regulatory framework to encourage investors;
  National borders still infl uence electricity prices;
  Current market is not yet well enough designed to work smoothly;
  Administrative procedures for licensing are intensely bureaucratic;
  Lack of follow up to the Emission Trading System (ETS) beyond 2012;

2.3.2. Oil market

Since 2003, due to a number of unfavourable circumstances, serious tensions, disturbance 
and price volatility have occurred.  These are brought to light in chapters 4 and 6. 

The following key challenges are cited:

  Global oil supply/demand imbalance, leading to volatility in price; 
  Lack of suffi cient investment to infrastructure and upstream;
  Lack of suffi cient global refi nery capacities;
  Insuffi cient level of co-operation between producers & consumers at policy level.

2.3.3. Natural gas market

The following key challenges are identifi ed:

  Substantive lack of investment in gas infrastructure and e.g. storage;
  Price volatility is a risk factor on fuel competition in large-scale power generation; 
  LNG becomes an attractive alternative to cover progressive demand;
  Confl icts between Russia and transit countries may temporarily disturb supply 

    (low risk).
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2.3.4. Coal market

Two key challenges, the fi rst is crucial:

  Climate change issue is the prime enemy facing coal use.
  Low effi ciency in coal-fi red power generation, in Central and Eastern Europe.

2.3.5. Nuclear power

The major prevailing challenges are:

  Negative public opinion is still an obstacle to policy action; 
  Technology solutions to waste management and disposal. 
  Need to open up new uranium capacities (low priority)

2.3.6. Renewable energy sources

Two major challenges:

  RES are still not competitive in the market.
  Administrative burden of obtaining licenses in some countries;

Covering the above- mentioned threats and challenges, the Study Group made the 
following recommendations to policy making:

2.4. Recommendations

2.4.1. Enhance the level of policy co-operation in Europe. 

Setting up and implementing a common EU-energy policy, with the emphasis on security 
of supply is highly desirable, as it will undoubtedly be a strong support in reducing the 
European vulnerability to energy crises and sustain long-term development of European 
energy market.  European countries should speak with one voice when maintaining a 
policy dialogue with strategic external suppliers. 

2.4.2. More pragmatism in policy implementation

The policy should ease market integration and enhance its attractiveness to investors, 
(which was not the case to date), by providing a more transparent, stable and predictable 
long-term regulatory framework (legislative & fi scal).  This would inspire confi dence among 
operators & investors and urge long-term commitments.  In addition, but in this context, 
the borders should be opened to cross-investment (upstream for European consumers, 
downstream for suppliers).  With the latter, it is imperative to shift the approach, from 
interdependence to interaction. Furthermore, the present administrative burden (e.g. for 
license procurement) should be simplifi ed and timely delivered.



ENERGY FUTURE IN THE LIGHT OF THE RELATIONS AND INTEGRATION PROCESSES IN EUROPE 

127

2.4.3.  Enhance the promotion of energy effi ciency and market for renewable energies.

Energy effi ciency improvements in all areas of economy should become a priority issue for 
policy making in Europe.

Energy effi ciency regulations and standards should be mandatory in all sectors of national 
economy with enforcement in the Central and Eastern European economies, where the 
potential in making energy savings is still much higher than in Western Europe.  The 
construction norms/standards in households and buildings must be considered and 
upgraded.

A consistent and less dogmatic approach to renewable energy and energy effi ciency is 
needed to attract investors.  The adequacy of issue objectives should be adapted to the 
reality of energy market, rather than considered from political or environmental positions.

2.4.4. Mitigate tensions and vulnerability level in electricity & gas markets

In the case of electricity, the EU member states should be effectively required to develop 
the internal market, thus attracting investment in constructing new generating and 
transmission capacities.  At regional level, there is an urgent need for harmonising (1) 
cross-border tariffs; and (2) developing methods for defi ning a common price formation, 
with the proviso that the price of electricity is the primary signal to investors in a deregulated 
market. In addition, an emission-trading scheme beyond 2012 is a necessary development 
to encourage investment in power generation for the future.

In the case of natural gas, to create a surveillance mechanism at regulatory level, 
with a mandate to control and co-ordinate functions on the construction and access to 
infrastructure facilities (LNG terminals, pipelines, underground storage), with a view to 
easing instead of impeding development.  The Council of European Energy Regulators 
could integrate such a mechanism.  In addition, the EC may consider elaborating a 
security supply standard defi ning the level of gas volumes demanded by non-interruptible 
customers under the conditions of a single gas market.

2.4.5. Encourage further diversifi cation in each national energy mix.

Given the current circumstances of intensity and commitment to Kyoto Protocol targets, the 
re-evaluation of each domestic energy mix is strongly recommended.  The purpose would 
be to reduce the dependence on imports by any country and expand the supply pattern by 
promoting the use of domestic energy resources, including renewables.  It should take into 
account economics, technical fundamentals and local circumstances in promoting each 
energy alternative, supplement policy measures, use additional regulations, especially for 
renewable options and preserve market rules for fair competition. 
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2.4.6. Re-integrate the nuclear option in policy and public debate.  

Nuclear power is a promising alternative for both reducing dependency on imports and 
fulfi lling the commitment of all European countries to the Kyoto Protocol.  The EU and 
neighbouring European countries should seriously consider including the nuclear option in 
their public debate and energy policies.  The European Union should take a fi rm position 
about option of nuclear re-integration, a source that already provides a 1/3 of the electricity 
supply.

2.4.7. Achieve more consistent and targeted R & D policies for new technologies           

Budgets, including that of the EU, allocated for R&D on future technologies should be 
distributed among energy carriers in proportion to their expected share in the future energy 
mix and keep a healthier balance between supporting other forms and technologies of low 
carbon generation (carbon capture, SO2 sequestration, nuclear). 

It is important to develop joint public and private sector R&D programmes with the aim of 
promoting commerce and competition in the market.

2.4.8. Promote a “fact based” debate on energy issues.

A new approach should be established - regular dialogue between all stakeholders involved 
in energy policymaking, including the public.  Municipal acceptance, in Western Europe in 
particular, still remains a key factor in overcoming resistance to the long-term policy vision.  
Civil society should be more informed, consulted and associated with policymaking.  In 
this respect, public co-operation must be embraced when debating key issues, making it 
easier to promote and encourage new investment in the energy sector.

2.4.9. Encourage the European countries to assess their vulnerability level by applying the 
(vulnerability) indicators, as proposed by this study.

The Study Group encourages all the European countries to use the selected vulnerability 
indicators by this Study.  These countries should also attempt to assess their level of 
vulnerability at macroeconomic and microeconomic level, e.g. on energy dependence, 
import concentration, energy intensity, the national energy bill, carbon content of primary 
energy supply, price volatility, exchange rates and on technology.  This would be helpful 
when drawing up a national or regional level energy policy.


