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European Energy Security

Challenges and Green Opportunities

Almas Heshmati and Shahrouz Abolhosseini

15.1 INTRODUCTION

Energy security can be considered as both an international and a national
security issue that may lead to cross-national tensions. Europe is facing some
challenges and also has possible opportunities to avoid or to overcome these
challenges. The crisis in Ukraine, with its importance as an energy corridor for
Europe, is a threat to energy security at a time when political tensions have
increased between Ukraine and Russia. Iran could be considered as an alter-
native source of energy for the European market, but there is a longstanding
dispute between Iran and the West involving economic sanctions. Iran is not
only the holder of the largest natural gas reserves and the fourth largest crude
oil reserves in the world (BP 2014), but it is also located in a geopolitical area.

The European Union (EU) is determined to diversify its energy supply in
order to reduce its dependency on Russian supplies. In this regard, renewable
energy technologies are an alternative for power generation and subsequent
dependency reduction. A sizable investment has been made in the EU for
developing renewable energies. The advanced technologies of Europe enable
these countries to produce renewable energy more cost-effectively and the
power generated by these sources continues to increase. However, profitability
of renewable energies depends on the prices in the depletable energies market.
Thus, developing the renewable energy market is very sensitive to price
fluctuations in primary energy sources. In this regard, integrating distributed
renewable energy sources and smart grids within local marketplaces for
trading renewable energy in small units can be a promising combination for
enhancing renewable energy deployment. Considering Europe’s intention to
organize a single harmonized system, the member countries are required to
apply suitable mechanisms to support renewable energy enhancement.



In this research, we review the relevant literature on the current state and
effectiveness of developing renewable energy on energy security. The review
uses primary energy import sources, possible alternatives, and considers how
energy security in Europe is affected by the sources. For this purpose, the
Herfindahl-Hirschman Index (HHI) is calculated to measure the level of
energy security for selected countries. We also examine EU energy policy,
try to analyse the reasons why Europe should adopt a new energy policy
direction, and we suggest alternative solutions for enhanced energy supply
security. The aim is to suggest suitable solutions for energy security in Europe
through energy supply diversification, including alternative energy corridors,
to reduce dependency on Russian supplies and enhance the power generated
by renewable energy sources in order to meet energy targets based on the EU
2020 strategy including greenhouse gas (GHG) emission reduction,1 renew-
able energy deployment, and energy efficiency enhancement. The information
used for the chapter is derived mainly from official reports and is based on
secondary data sources.
The rest of this chapter is organized as follows: Section 15.2 discusses the

effects of renewable energy development on energy security. Section 15.3 deals
with the challenges in the Middle East and the balance of energy demand and
supply in Europe. This is followed by a discussion of import sources and
possible alternatives for Europe in Section 15.4. Section 15.5 presents a policy
framework aimed at enhancing energy security in Europe. Section 15.6 provides
a conclusion.

15 .2 THE EFFECTS OF RENEWABLE ENERGY
DEVELOPMENT ON ENERGY SECURITY

Ongoing concerns about energy security have been raised since the Arab oil
embargo in 1973 when oil importing countries in Europe and elsewhere were
faced with the effects of high oil prices and limited energy supplies. Although
concerns about energy security started waning with low oil prices in the 1980s,
oil prices increased again over the next decades. Considering the importance
of energy for economic development and growth, industrialized countries
focused on alternative policies to enhance alternative energy sources such as
nuclear power and renewable energy. Over recent years, climate change and
environmental protection have been at the core of energy policies together
with energy security. Nuclear power and renewable energy sources have been

1 Europe 2020 is a ten-year strategy proposed by the European Commission in March 2010
for advancement of the economy of the EU. It aims for smart, sustainable, inclusive growth with
greater coordination of national and European policy (European Commission 2010).
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suggested as alternative sources since the 1970s. However, since the Fukushima
Daiichi nuclear disaster in Japan in 2011, energy policies in relation to nuclear
power plants have been reshaped around the world.

Deese (1979) discusses the economic, political, and security aspects of
energy. Energy security is achieved when stable sources of energy are available
at affordable prices. It is possible to attain high energy security through
internal (domestic) or external (imported) energy supplies. Russia has been
the main source, providing 41 per cent of total European imports of energy in
2014 (BP 2015a). Germany has been importing 45 per cent of its natural gas
demand from Russia. Considering the disputes that have occurred between
Russia, Ukraine, and Western powers over recent years regarding gas trans-
mission and political interventions, European countries are looking for sus-
tainable sources of energy to diversify their energy supply sources. Policy
makers have therefore been trying to enhance the deployment of renewable
energy sources through different incentive policies such as feed-in-tariffs and
renewable portfolio standard carbon tax.

15.2.1 Natural Gas and the Interplay with
Renewables and the Environment

The literature about natural gas and the interplay with renewables, particularly
related to temporal transitions, energy/environmental policies, and energy
security, has been developing rapidly. Creutzig et al. (2014) view the energy
transition in Europe as catching two European birds (mitigating climate
change and energy security crisis) with one renewable stone. The governance
of natural gas transit in Europe is investigated by Bouzarovski, Bradshaw, and
Wochnik (2015). They develop a theoretical framework to explore the regu-
latory practices and spatial features of this unexplored infrastructural realm.
This chapter reveals emerging new socio-technical assemblage and institu-
tional orders other than the traditional organizational arrangements.

The interaction of risks associated with natural gas and renewable resources
for electricity is analysed by Esposito, Krupp, and Carley (2015). They identify
risks relating to development, construction of power plants and transmission
systems, planning, costs, and policies decisions, and show how the risks can
potentially be offset. Lee et al. (2012), in the case of the United States (US), find
natural gas and renewable energy technologies enjoy many complementarities
arising from their similarities, but find that their dissimilarities provide the
biggest opportunities for mutually beneficial collaboration. Mediavilla et al.
(2013) refer to the physical limits and temporal conditions in the transition
from an oil economy towards renewable energies. The temporal dynamics of
energy transitions is studied by Sovacool (2016). The focus is on the speed at
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which transition can take place and causal complexity underlying the concep-
tions and definitions of energy transitions.
Fischhendler and Nathan (2014), in their study of energy security in

Israel, find the concept of energy security open to manipulation and various
interpretations by inter-ministerial committees. The security concept differs
from environmental acceptability and interdependency, supply reliability,
and geopolitical benefits. Verdeil et al. (2015) also discuss the challenge of the
transition to development of urban natural gas in the Mediterranean Metrop-
olis. The issue of accurately forecasting the availability of natural gas to ensure
sustainable energy policy is emphasized by Darda, Guseo, and Mortarino
(2015). The use of alternative reserve estimates for South Asian natural gas
shows where in the region the reserves allow for building a sustainable power
reserve system for natural gas tomeet increasing energy demand in themedium
term. Ghezelbash et al. (2015) emphasize the use of high net present values of
selected systems in the assessment of performance of natural gas expansion.
Kahrl et al. (2013) analyse the changes necessary to increase the share of natural
gas in China’s electricity mix.

15.2.2 Renewable Energy Development

As mentioned in Section 15.2.1, renewable energy sources have been devel-
oped to enhance energy security and emission reduction. European countries
are at the forefront when it comes to improving efficiencies and using renew-
able energy. Also, tax policies have been applied by these countries in order to
reduce liquid fossil fuel consumption. It is expected that liquid fuel consump-
tion in the Organisation of Economic Co-operation and Development
(OECD) countries will be 14.0 million b/d (barrels per day) in 2040 which is
0.8 million b/d lower than the 2010 level (EIA 2014). The importance of
developing renewable energy has been highlighted by climate change and
energy security issues through the excessive consumption of fossil fuels,
political instabilities in the Middle East, and uncertainty around supply
disruptions due to political disputes in Ukraine. Germany is considered to
be the forerunner when it comes to generating renewable energy, because it
was able to raise the share of renewable energy sources in its fuel-mix to more
than 10 per cent in 2014.
Renewable energy has been developing rapidly in recent years. Reductions

in costs due to economies of scale and use of advanced technologies have made
it possible for countries to generate renewable energy more efficiently and
cost-effectively. Table 15.1 compares power generation costs and cost outlooks
based on different sources of energy over the period 2000–15 and 2015–50,
respectively.
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As can be seen in Table 15.1, Solar PV accounted for the largest reductions
in costs during the last decade. Renewable technologies may not be compatible
with conventional fuels due to unit costs, but they could be feasible if we were
to consider associated externalities such as carbon emissions and social effect.

Table 15.1. Power generation costs (2000–15) and cost outlook (2015–50) based on
sources of energy, US$ per megawatt hour

2000 2010 2014 2015 2000–15 (%)

Power generation costs: 62 58 52 47 −24
Gas (CCGT) US
Hydro 52 70 67 66 25
Geothermal 48 84 77 72 50
Gas (CCGT) Europe 47 80 80 76 62
Coal US 57 81 80 80 40
Wind onshore 76 116 82 86 14
Gas (OCGT) US 117 110 96 91 −23
Coal (Europe) 77 109 92 92 19
Nuclear 74 96 100 102 37
Gas (OCGT) Europe 94 142 139 134 42
Solar PV 509 333 145 135 −74
Biomass 109 144 140 139 28
Coal w/CCS US 84 135 146 156 86
Coal w/CCS Europe 107 152 154 164 53
Wind offshore NA 205 180 184 NA
Solar CSP 207 238 226 200 −4
Wave-tidal NA 280 296 302 NA

2015 2020 2030 2050 2015–50 (%)

Power generation cost outlook: 135 117 89 51 −62
Solar PV
Geothermal 72 71 69 66 −8
Hydro 66 66 66 66 1
Wind onshore 86 83 79 70 −18
Solar CSP 200 178 141 88 −56
Gas (CCGT) US 47 61 70 92 94
Nuclear 102 101 98 92 −9
Gas (CCGT) Europe 76 85 92 102 34
Coal US 80 92 101 114 43
Wind offshore 184 172 151 116 −37
Coal Europe 92 112 122 130 42
Biomass 139 138 137 133 −5
Coal w/CCS US 156 157 150 137 −13
Coal w/CCS Europe 164 175 167 149 −9
Wave-tidal 302 274 226 154 −49
Gas (OCGT) US 91 111 124 159 76
Gas (OCGT) Europe 134 147 157 174 31

Notes: CCGT=combined cycle gas turbine; OCGT=open-cycle gas turbine; CCS=carbon capture and storage;
CSP=concentrated solar power; PV=photovoltaic; NA=not available; US=United States.

Source: Adapted from EI (2015).
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Also, economies of scale are crucial for reducing unit costs. Bohi and Toman
(1993) studied energy security by looking at externalities and policies.
Table 15.1 shows that Solar PV is expected to be the least expensive power-
generation technology by 2050. The unit cost for this technology reduced by
74 per cent during 2000–15 and it is forecast that this will reduce further by
another 62 per cent over 2015–50. Therefore, Solar PV could be considered
as an alternative source of energy in decent sunlight conditions, for example,
in Central Europe.
Currently, nuclear power is being considered as an alternative to fossil fuels

in European countries, but these countries are also coming under pressure to
stop the operation of existing nuclear power plants. There has been a de facto
moratorium on the construction of new nuclear power plants, with phase-outs
announced by Sweden, Germany, Switzerland, Spain, Belgium, and the
Netherlands (Asif and Muneer 2007). Additionally, high primary energy
prices combined with energy support policies have been the main driver in
enhancing renewable energy sources. Many OECD countries have enacted
national policies to support sustainable development through clean technolo-
gies. These policies deal with a wide range of objectives such as energy security,
market competition, and environmental protection. Economic feasibility is at
the core of renewable energy development. Without this essential parameter,
renewable energy technologies will not be able to compete with conventional
fossil fuels. Table 15.2 shows the growth rates of wind and solar energy
consumption as the main renewable energy sources, based on region, over
the period 2010–14.
Based on the figures presented in Table 15.2, we see a rapidly increasing

trend (as high as a 3–4 digit growth rate) during 2010–14 for wind and solar
energy consumption. In parallel with non-oil and gas producing countries,
even countries located in the Middle East are determined to develop solar
energy for environmental reasons. Among individual countries, the US had

Table 15.2. Wind and solar energy consumption in 2010–14, in terawatt hour (TWh)

Wind power Solar power

2010 2014 Change, % 2010 2014 Change, %

North America 105.5 202.1 91.6 1.3 19.3 1384.6
South and Central America 3.5 17.7 405.7 a 1.1 >2000.0
Europe & Eurasia 152.6 261.6 71.4 23.2 99.7 329.7
Middle East 0.2 0.3 50.0 0.1 1.1 1000.0
Africa 2.2 6.1 177.3 0.3 2.1 600.0
Asia-Pacific 79.4 218.3 174.9 6.4 62.6 878.1
World 343.4 706.2 105.6 31.4 185.9 492.0

Note: ‘a’ indicates less than 0.05 level of significance.

Source: Authors’ calculations based on BP Statistical Review of World Energy (BP 2015a).
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the highest consumption of wind energy (183.6 TWh), which was more than
the total consumption in the top five consumer countries in Europe (171.1
TWh); the US also accounted for 26 per cent of the total global consumption of
wind power (BP 2015a). Europe had a lower growth rate than North America,
but it ranked first in relation to total wind and solar energy consumption.
In other words, developing renewable energy sources has already reached a
high level in Europe.

15 .3 MIDDLE EAST CHALLENGES AND
ENERGY BALANCE IN EUROPE

The Middle East is considered to be the main source of crude oil supply in the
world. Almost 35 per cent of the total crude oil traded on the world market is
supplied by Middle Eastern exporters. Russia and the Middle East are major
exporters of natural gas and crude oil to Europe. Considering the potential
for terrorist attacks and political instability in these regions, Europe requires
alternative sources of energy supply. Other factors such as climate change
and crude oil prices make it even more important to switch from fossil fuels
to renewable energy sources. The Yom Kippur War (1973), the Iranian
Revolution (1979), the Iran–Iraq War (1980), the First Persian Gulf War
(1991), the Second Persian Gulf War (2003), the Arab Spring in Egypt, the
Libyan and Syrian Civil Wars (2011), and the Yemen Civil War (2014),
together with the Saudi Arabian invasion of Yemen (2015) have all contrib-
uted to continued political instability in the Middle East. Owen (2004)
discusses oil supply insecurity: control versus damage costs. Sen and Babali
(2006) focus on problems of and solutions to security concerns for oil supply
in the Middle East.

In the future, natural gas will play a critical role in the global energy market
due to its advantages relating to prices, availability, cleanness, and security.
Currently, European countries greatly depend on Russia as a supplier of
natural gas. After the Fukushima disaster, nuclear power has lost its priority
in the energy portfolio of EU-28 countries and alternative clean energy
resources are being seriously considered. However, the generation capacity
of renewable energy sources is not enough to cover the gap created by shutting
down nuclear power plants completely. If this trend aggregates with climbing
demand in the natural gas sector, Europe will depend more on foreign energy
resources and major producers.

In the past, the EU built an integrated single energy market to be used as an
asset in relations with neighbouring supplying countries. Therefore, when we
talk about supply diversification, not only different sources of energy but also
different exporters and transit routes should be taken into account for the
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EU. Europe therefore needs to design an energy policy based on regional
integration in order to use it as leverage for making long-term and stable
partnerships with major suppliers. This new policy should create an ability to
develop concrete mechanisms to deal with emergency situations arising from
changing attitudes on the supply side. Vivoda (2009) asks whether diversifi-
cation of oil import sources and energy security is a key strategy or an elusive
objective. Nuttall and Manz (2008) discuss a new energy security paradigm for
the twenty-first century.
Considering this perspective, Europe needs to try and have a close relation-

ship with the Caucasus region to improve supply security and to establish an
international partnership. The Caucasus has started an ongoing trend of
capturing larger shares of the EU energy market, while export capacity is
affected by increasing domestic demand. Furthermore, there are some con-
straints on exports because of limited investments, lack of transport infra-
structure, lack of technology, and only a few available transit routes. Europe
depends on Russian energy sources, and Qatar’s exports cannot decrease
Europe’s energy vulnerability. Russia’s position as a dominant supplier in
the European energy market along with the EU’s limited internal resources
is forcing the EU to consider other suppliers in the Persian Gulf region. In this
regard, Iran could serve as a candidate for changing the EU’s energy portfolio.

15.3.1 Energy Policy in Europe

The location of existing oil reserves does not align with population concentra-
tion and energy use structures around the world. As an example, consumption
in Asia-Pacific, Europe, and North America accounts for almost 77 per cent of
the total world consumption, while they control only 19 per cent of the global oil
reserves (BP 2015a). At the same time, the former Soviet Union, Middle East,
South America, and Africa consume 26 per cent while they control 81 per cent
of the world’s oil reserves.
A majority of energy suppliers are located in politically unstable regions,

such as the Middle East, Latin America, and Africa, which poses high potential
risks due to political instability (in Iraq, Syria, Venezuela, and Nigeria). There
was a longstanding dispute between Iran as a key supplier in the Middle East
and Western powers, but this has been resolved recently. The changed rela-
tions could offer great potential for an alternative solution for the EU’s supply
diversification plans. Therefore, EU countries need to use a specific energy
policy framework or energy diplomacy in order to take advantage of compe-
tition among suppliers including Iran.
Energy security can also be improved by replacing more vulnerable supplies

with stable sources of supplies. More than 40 per cent of Europe’s imported
natural gas through pipelines comes from Russia (BP 2015a). The gas supply
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dependency of Ukraine and Belarus on Russia is 74 per cent and 100 per cent
respectively. Considering that Ukraine is the main transit route for Russia to
export natural gas to Europe, the EU, as a third party, could suffer because of
any supply disruptions caused by a Ukraine–Russia dispute (gas pricing,
transit fee, or other political issues affecting the two countries’ relations).

‘Optimal policy can be achieved by pricing both energy security and
greenhouse gas abatement and pursuing each technology to the point
where its additional cost is equal to the marginal benefits achieved in both
dimensions’ (Brown and Huntington 2008). There are three key targets
under the EU 2020 growth strategy that are supposed to be met by the
year 2020. First, a 20 per cent cut in greenhouse gas emissions from the
1990 level. Second, 20 per cent of energy to come from renewable energy
sources. Third, a 20 per cent improvement in energy efficiency. The effects of
renewable energy technologies, energy efficiencies, and market regulation on
carbon emission reduction are very important for this purpose. Different
energy policies may interact with each other. These interactive effects should
be accounted for in policy-making.

Indicators that are considered for supply diversification and energy security
include import dependency, fuel-mix, and stocks of critical fuels
(Bhattacharyya 2011). The percentage of dependency on fuel imports shows
the potential of the risk. This dependency may not be the same for all fuel
types. Some countries are self-sufficient in producing one fuel type but they
have to import another one. A ratio of the fuel-mix can be used by countries in
order to diversify sources of energy supply. The EU has developed renewable
energy sources in recent years and the region has also changed the major
source of motor fuels from gasoline to diesel.

15.3.2 The Monopolized Energy Market and the Necessity
of Including New Suppliers

Undoubtedly, Russia is the largest supplier of natural gas for EU countries.
Russia has the second largest natural gas proven reserves in the world and
enjoys a monopoly in the European energy market, but we cannot ignore the
other players in the market. Some countries such as Azerbaijan, Algeria,
Nigeria, and Qatar have specific shares in gas supply to Europe. But in the
future we must observe some variations in these supplies which may cause
certain problems for EU countries. A similar situation may apply in the case of
crude oil. Natural gas reserves have not been concentrated as much as crude
oil, but Russia together with the Caspian Sea and the Middle Eastern regions is
the owner of about half of the total natural gas reserves in the world.

Major consumers, including the EU, will be more dependent on the same
regions for importing oil and gas. We should keep in mind that there is rapid
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growth in energy consumption in developing countries such as China and
India; they are looking for sources of energy in these regions too. So finding a
new source of energy and a sustainable supplier is very important not only for
Europe, but also for major emerging economies like China and India. In other
words, the Middle East is a kind of battlefield between Western and Eastern
powers to win a greater share of oil and gas resources to obtain long-term
influence over the sector. Therefore, the security of oil and gas supply to the
EU in the long term depends on having access to producing areas.

15 .4 IMPORT SOURCES AND POSSIBLE
ALTERNATIVES FOR EUROPE

Comprising more than 40 per cent of the world’s crude oil and natural gas
proven reserves, the Middle East is the key region for energy supply. The free
flow of oil to world markets from the Persian Gulf region forms a vital part of
major security issues. Cooperation between Iran–Europe, Iran–US, and Iran–
Persian Gulf states could show the Middle East to be a stable region that could
be important for both Europe and the US. DeRosa and Hufbauer (2008)
investigate the consequences of the normalization of economic relations for
Iran’s economy and the US. Katzman (2012) discusses US concerns about and
policy responses in relation to Iran. Europe would have access to an alternative
source of energy and the US would save a large amount of military expenses if
this happened. Political stability in the Middle East would allow for the US’s
estimated military expenses in the Persian Gulf to be reduced (Delucchi and
Murphy 2008).
Table 15.3 presents a security index for some countries over 1980–2012 in

the EU, including Germany, Spain, France, Italy, the Netherlands, Sweden,
and the UK. Net energy imports have been used as an energy security index in
this table. Net energy imports are calculated as a percentage of energy use
(production is excluded).
The HHI can be used to measure the level of energy security. However, this

index has a disadvantage as it does not take political risks into consideration.
The UK, Germany, Italy, and Spain had HHI above 2000, indicating that these
countries were highly concentrated for power generation (Bhattacharyya 2011).
We calculated the HHI of fuel-mix concentration for the selected countries
for the period 2000–14. Figure 15.1 shows the index values. Consistent with
Bhattacharyya’s study, our calculations show clearly that these countries rely
heavily on fossil fuels for power generation.
With the exception of France, we see a declining trend in the fuel-mix

concentration since 2009. This shows the effect of the 2008–9 crisis on energy
consumption. Policy makers tried to support alternative energy sources and
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enhance energy efficiency which led to decreasing levels of concentration.
We find that Germany’s energy policy was more stable than that of other
sample countries. Also, Germany had the lowest HHI among the five selected
countries, while Italy and Spain showed significant improvements in HHI
measurements after 2009. However, the level of concentration in the countries
chosen indicates that supportive policies should be the focus of policy makers
for diversifying energy sources. The diversity in the fuel-mix of primary
energy consumption in some European countries is shown in Table 15.4,
which gives the level of fuel-mix concentration of energy consumption in
seven European countries for 2010 and 2014.

Unlike Scandinavian countries, which rely mainly on hydropower, EU-28
will be relying on natural gas resources rather than on clean energy in the

Table 15.3. Energy security index for some countries in the European Union

1980 1990 2000 2010 2012

Germany 48.03 46.98 59.79 59.78 59.88
Denmark 95.02 41.03 −48.84 −20.68 −16.94
Spain 76.70 61.60 74.10 73.15 74.19
France 72.57 50.06 48.12 48.17 47.11
Italy 84.79 82.73 83.58 82.52 79.40
The Netherlands −11.58 7.83 21.38 16.31 17.26
Sweden 60.16 37.11 35.82 34.72 28.53
Europe Union 44.88 42.21 43.90 51.25

Source : World Bank (2015).
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future. This implies that these countries need to develop relations with the
main suppliers and transit countries. Although part of Europe’s energy
demand could be covered by domestic suppliers in the east and north of the
continent, the EU imported around 78 per cent of crude oil consumption for
2014 (BP 2015a). Despite Europe being at the forefront of renewable energy
deployment in recent years, the table shows that fossil fuels still remain the
main source of primary energy consumption in the region.

15.4.1 Import Sources for Europe

Currently, Russia is considered to be the main source of energy for Europe.
Pipelines are not only a means of transportation for natural gas and crude oil
transmission, they also play a critical role related to geopolitics and energy
security. The Russia–Ukraine dispute in 2009 over pricing, when Russia cut off
gas supply to Ukraine and allowed increased flows to South Eastern Europe
and to some parts of Central and Western Europe, is the best example of
pipeline politics leading to an energy crisis in Europe. The importance of
pipeline transmissions is also relevant in Central Asia and the Caucasus.
Europe is looking for supplies for reducing its dependency on Russia.
In 2014, more than 30 per cent of energy trade movement through pipelines

in Europe was supplied by Russia. Europe imported 365.70 bcm (billion cubic
metres) of natural gas (320.8 pipeline, 44.9 Liquefied Natural Gas, LNG) in
2014 (BP 2015a). A major part of the LNG import demand in Belgium, France,

Table 15.4. Fuel-mix of primary energy consumption in seven European countries (%)

Year Oil Natural gas Coal Nuclear Hydro Renewable

France 2010 33.04 16.72 4.79 38.39 5.67 1.35
2014 32.38 13.60 3.79 41.52 5.98 2.74

Germany 2010 36.03 22.91 23.94 9.95 1.35 5.82
2014 35.85 20.51 24.89 7.07 1.48 10.19

Italy 2010 42.50 39.71 7.97 – 6.51 3.26
2014 38.01 34.32 9.07 – 8.66 9.94

The Netherlands 2010 49.75 39.16 7.89 0.09 – 2.20
2014 48.83 35.64 11.10 1.11 – 3.21

Poland 2010 27.45 13.47 56.37 – 0.84 1.98
2014 24.87 15.36 55.28 – 0.52 4.08

Spain 2010 49.77 20.71 5.54 9.29 6.41 8.28
2014 44.74 17.82 9.02 9.77 6.69 12.03

UK 2010 35.25 40.41 14.92 6.74 0.38 2.34
2014 36.88 31.93 15.70 7.66 0.69 7.03

Source: Authors’ calculations, based on BP Statistical Review of World Energy (BP 2015a).
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Italy, Spain, and UK is supplied by Qatar and Algeria. The other suppliers
(outside Europe) are Nigeria and Trinidad and Tobago. About 3 per cent of
European LNG consumption is covered by other European suppliers.

Given current tensions between Russia, Ukraine, and Turkey, there is
increasing concern about potential disruptions to the security of energy supply
to EU consumers in the long term; pipeline connections running from the East
to the West should be given special priority in order to mitigate these (Lise,
Hobbs, and Van Oostvoorn 2008). Iran could be considered as a potential
source in this regard. Security and the diversification required for EU energy
supply highlight the significance of an energy corridor bridging the large
natural gas reserves of the Caspian region, including those in Iran, with the
EU market (Mavrakis, Thomaidis, and Ntroukas 2006). The EU has failed to
create coherent energy security and energy foreign policy since the Russian–
Ukrainian gas conflict in January 2006. Supply diversification through the
aforementioned countries and implementing an energy policy of decreasing
their overall gas demand will enable EU countries to reduce Russia’s gas
exports (Umbach 2010).

15.4.2 Renewable Energy Technologies as Alternative Sources

At individual country level, Germany has the highest rate of economic growth
together with the highest level of installed capacity of renewable energy
sources (Moutinho, Moreira, and Silva 2015). Natural gas is able to bridge
the transition period required for renewable energy technologies to facilitate
larger energy deployment in order to make it feasible from an economic point
of view. It is forecast that natural gas consumption in Europe will be 650
billion cubic metres of natural gas (bcma) in 2020 and 780 bcma in 2030, while
conventional gas production will decline to 230 bcma in 2020 and 140 bcma in
2030 (Weijermars et al. 2011).

Some scholars believe that transition progress for renewable energy sources
such as wind and solar will happen after 2020; even the growth rate of
consumption will increase rapidly during the next decade. Also, renewable
energy markets are not formed easily due to cost disadvantages and subsidized
fossil fuels (Jacobsson and Bergek 2004). Some countries such as Indonesia
took advantage of falling oil prices during 2014–15 to reduce subsidies paid for
fossil fuels, but still a large amount of subsidies are paid by oil-rich countries.
Because of the negative and irreversible externalities associated with conven-
tional energy production, what is required is enhancing renewable energy
supply technologies.

Economic policies can be used as incentives for enhancing production and
use of renewable energy sources. Also, charging taxes on emission generation
or fossil fuel consumption can be used as a supportive policy to promote

304 Actors and Interests



the deployment of renewable energy. There are three types of supportive
mechanisms that are widely used by states to promote renewable energy
technologies: feed-in-tariffs (FIT), tax incentives, and renewable portfolio
standard (RPS). Both FIT and RPS mechanisms have been applied by the
EU to develop renewable energy technologies and it therefore has experience
with both of these mechanisms. FIT policy has led to the rapid expansion of
power generated by renewable energy sources and it has been employed more
than the RPS mechanism (Rickerson and Grace 2007).
A comparison of these policies indicates that FIT is an appropriate policy

for developing renewable energy sources when a low level of risk for investors
is required. However, the RPS mechanism works well when the government
wants to use a market view policy. Europe intends to organize a single
harmonized FIT system though this is impossible because of different policies
across the countries in the EU. The RPS system has not been implemented in
Europe because the FIT system has been used by most EU countries. Hence,
FIT policies are suitable for encouraging development of renewable energy
sources, while the RPS mechanism should be applied to renewable energy
sources promoted to a certain level (Abolhosseini and Heshmati 2014).
Considering the outlook for the renewable energy market, what is required is

a marketplace where small volumes of power generated can be traded. If such a
marketplace does not exist then enhancing renewable energy will be limited
to individual households to cover their own demands. Power generation by
renewable energy sources can also benefit from integration of technologies.
Integrating distributing and renewable energy sources and smart grids within
local marketplaces for trading renewable energy in small units can be a prom-
ising combination for developing renewable energy sources across the EU
(Heshmati and Abolhosseini 2014).
The 2020 strategy sets three critical targets for renewable energy enhance-

ment to meet by 2020. This includes GHGs reduction, renewable energy
deployment, and energy efficiency improvement. These targets could be
achieved by developing renewable energy sources, technological change, and
market regulation on carbon emissions. An estimated model (Heshmati,
Abolhosseini, and Altmann 2015) shows that the role of governmental
policy-making is more important than economic growth.

15 .5 A NEW EUROPEAN POLICY FRAMEWORK

Energy security has moved up the EU’s priority list. A high import depend-
ency is not considered a problem in itself but it becomes an issue when supply
is interrupted. In spite of Europe’s struggle for energy saving and improving
the share of renewable energy in its energy basket, the region remains highly

European Energy Security 305



dependent on imports, especially of natural gas. The EU’s collaboration has to
extend to the Persian Gulf, East Mediterranean, and the Caucasus area because
Europe plays a critical role in the supply side of energy markets. Limited
natural gas resources in North Africa may lead to an increased focus on
Azerbaijan, Turkmenistan, Iraq, Qatar, and Iran as substitute sources. Due
to existing infrastructure problems, limited investments in gas fields, and
underdeveloped transit routes in these countries, Europe has to share the
costs and benefits with the owners of energy resources.

A common energy policy applied by EU member countries enables them to
have a well-interconnected market in order to avoid possible supply disrup-
tions. These countries can create a competitive market for suppliers through
international collaborations with all market players. There are also economies
of scale in building necessary infrastructures. Considering certain targets for
reducing carbon emissions which have been defined by different scenarios, it is
crucial for the EU to choose an optimal and proper direction for enhancing
energy efficiency. The share prices of major manufacturers of solar panels in
China and wind turbines in Denmark have decreased due to a sharp decrease
in crude oil prices. This suggests that clean energy policies are influenced more
by economic conditions than by environmental concerns.

In this research we aimed to define a policy framework for the EU’s energy
security. Considering the small share of power currently generated by renew-
able energy sources, it is necessary for EU countries to design an applicable
green pathway in order to achieve energy supply security (Heshmati 2014).
In order to improve energy efficiency and power generation by renewable
energy sources, high-level commitment, investment resources, and efficient
management are required for the development and implementation of policies
and programmes (Gellings 2009). There are some barriers that should be
removed in order to facilitate the market creation process.

The Middle East and the Caucasus are two main strategic regions for the
supply of natural gas to Europe. For renewable energy to be enhanced, a
marketplace for green energy needs to be designed in order to promote
market liquidity. Developing renewable energy has relied on public support
and economic incentive programmes, but this has been affected by the
economic crisis. A proper marketplace for trading the power generated by
distributing renewable energy sources installed by households, combined
with support policies for enhancing energy efficiency will lead to promoting
market liquidity (see Heshmati and Abolhosseini 2014; Heshmati, Abolhosseini,
and Altmann 2015).

A multidimensional policy approach is required for achieving sustainable
energy security in Europe. Important dimensions of this policy include
improved security, lowered dependency, increased share of clean and renew-
able energy, diversified energy sources, and common energy policies. As such,
it is necessary to create a balanced security situation incorporating all potential
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market partners through international cooperation. For this to happen, a
proper policy design, effective policy-making for internal efficiency, and
diplomacy in external energy are required so as to be able to take advantage
of international cooperation.

15 .6 SUMMARY AND CONCLUSION

The free flow of oil to world markets from the primary energy sources is a vital
part of energy safety issues. Energy security can be considered as both inter-
national and national security issues that may lead to cross-national tensions.
Europe is faced with some challenges and also has possible opportunities to
overcome these challenges. The Ukrainian crisis and its importance as an energy
corridor for Europe is a threat to energy security when political tensions increase
between Ukraine and Russia. Iran could have been considered as an alternative
source of energy supply for Europe, but there has been a longstanding disagree-
ment between Iran and the West involving economic sanctions.
The nuclear deal between Iran and Western powers in July 2015 (effective

on 16 January 2016) may facilitate possible changes that could build a bridge
between Iran’s natural gas sources and major consumers in Europe. Iran is not
only the holder of the largest natural gas reserves and the fourth largest crude
oil reserves in the world, but it is also located in a geopolitical area. The EU is
diversifying its energy supply in order to reduce its dependency on Russia.
In this regard, renewable energy technologies are an alternative means of power
generation. The EU has made sizable investments and the use of advanced
technologies enables the countries to produce renewable energy more cost-
effectively. The power generated by these sources also continues to increase.
This is consistent with sustainable development goals.

REFERENCES

Abolhosseini, S. and A. Heshmati (2014). ‘The Main Support Mechanisms to Finance
Renewable Energy Development’. Renewable and Sustainable Energy Reviews,
40(December): 876–85.

Abolhosseini, S., A. Heshmati, and J. Altmann (2015). ‘A Review of Renewable Energy
Supply and Energy Efficiency Technologies’. IZA Discussion Paper, Institute for the
Study of Labor, Bonn.

Asif, M. and T. Muneer (2007). ‘Energy Supply, Its Demand and Security Issues for
Developed and Emerging Economies’. Renewable and Sustainable Energy Reviews,
11(7): 1388–413.

European Energy Security 307



Bhattacharyya, S. C. (2011). Energy Economics: Concepts, Issues, Markets and Governance.
London Springer-Verlag.

Bohi, D. R. and M. A. Toman (1993). ‘Energy Security: Externalities and Policies’.
Energy Policy, 21(11): 1093–109.

Bouzarovski, S., M. Bradshaw, and A. Wochnik (2015). ‘Making Territory through
Infrastructure: The Governance of Natural Gas Transit in Europe’. Geoforum,
64(August): 217–28.

BP (Bristish Petroleum) (2014). ‘BP Statistical Review of World Energy, June 2014’.
Available at: <http://www.bp.com/content/dam/bp-country/de_de/PDFs/
brochures/BP-statistical-review-of-world-energy-2014-full-report.pdf>(accessed
8 April 2015).

BP (2015a). ‘BP Statistical Review of World Energy, June 2015’. Available at:
<https://www.bp.com/content/dam/bp/pdf/energy-economics/statistical-review-2015
/bp-statistical-review-of-world-energy-2015-full-report.pdf> (accessed 9 July 2015).

Brown, S. and H. G. Huntington (2008). ‘Energy Security and Climate Change
Protection: Complementarity or Tradeoff?’ Energy Policy, 36(9): 3510–13.

Creutzig, F., J. C. Goldschmidt, P. Lehmann, E. Schmid, F. von Blucher, C. Breyer,
B. Fernandez, M. Jakob, B. Knopf, S. Lohrey, T. Susca, and K. Wiegandt (2014).
‘Catching Two European Birds with One Renewable Stone: Mitigating Climate
Change and Eurozone Crisis by Energy Transition’. Renewable and Sustainable
Energy Review, 38 (October): 1015–28.

Darda, M. A., R. Guseo, and C. Mortarino (2015). ‘Nonlinear Production Path and
an Alternative Reserves Estimate for South Asian Natural Gas’. Renewable and
Sustainable Energy Review, 47(July): 654–64.

Deese, D. A. (1979). ‘Energy: Economics, Politics, and Security’. International Security,
4(3): 140–53.

Delucchi, M. A. and J. J. Murphy (2008). ‘US Military Expenditures to Protect the Use
of Persian Gulf Oil for Motor Vehicles’. Energy Policy, 36(6): 2253–64.

DeRosa, D. A. and G. C. Hufbauer (2008). ‘Normalization of Economic Relations:
Consequences for Iran’s Economy and the United States’. Report prepared for the
NFTC, National Foreign Trade Council, Washington, DC.

EIA (Energy Information Administration) (2014). ‘International Energy Outlook
2014’. US Energy Information Administration, Washington, DC.

EI (Energy Intelligence) (2015). ‘The Energy Cost Report’. EI New Energy, IV(26)
(Accessed through Personal Communication, 21 July 2015).

Esposito, D., J. Krupp, and S. Carley (2015). ‘Interaction of Risks Associated with
Natural Gas- and Renewable-Based Electricity’. Electricity Journal, 28(8): 69–84.

European Commission (2010). ‘Europe 2020: A European Strategy for Smart, Sustain-
able and Inclusive Growth’. European Commission, Brussels.

Fischhendler, I. and D. Nathan (2014). ‘In the Name of Energy Security: The Struggle
over Exploration of Israeli Natural Gas’. Energy Policy, 70(July): 152–62.

Gellings, C. W. (2009). The Smart Grid: Enabling Energy Efficiency and Demand
Response. Liburn, GA: Fairmont Press.

Ghezelbash, R., M. Harzaneh-Gord, H. Behi, M. Sadi, and H. S. Khorramabady (2015).
‘Performance Assessment of a Natural Gas Expansion Plant Integrated with a
Vertical Ground-Coupled Heat Pump’. Energy, 93(2): 2503–17.

308 Actors and Interests

http://www.bp.com/content/dam/bp-country/de_de/PDFs/brochures/BP-statistical-review-of-world-energy-2014-full-report.pdf
http://www.bp.com/content/dam/bp-country/de_de/PDFs/brochures/BP-statistical-review-of-world-energy-2014-full-report.pdf
https://www.bp.com/content/dam/bp/pdf/energy-economics/statistical-review-2015/bp-statistical-review-of-world-energy-2015-full-report.pdf
https://www.bp.com/content/dam/bp/pdf/energy-economics/statistical-review-2015/bp-statistical-review-of-world-energy-2015-full-report.pdf


Heshmati, A. (2014). ‘An Empirical Survey of the Ramifications of a Green Economy’.
IZA Discussion Paper 8078, Institute for the Study of Labor, Bonn.

Heshmati, A. and S. Abolhosseini (2014). ‘Market Design for Trading Commoditized
Renewable Energy’. IZA Discussion Paper 8375, Institute for the Study of Labor,
Bonn.

Heshmati, A., S. Abolhosseini, and J. Altmann (2015). The Development of Renewable
Energy Sources and Its Significance for the Environment. Singapore: Springer.

Jacobsson, S. and A. Bergek (2004). ‘Transforming the Energy Sector: The Evolution of
Technological Systems in Renewable Energy Technology’. Industrial and Corporate
Change, 13(5): 815–49.

Kahrl, F., J. Hu, H. Kwok, and J. H. Williams (2013). ‘Strategies for Expanding Natural
Gas-Fired Electricity Generation in China: Economics and Policy’. Energy Strategy
Reviews, 2(2): 182–9.

Katzman, K. (2012). ‘Iran: U.S. Concerns and Policy Responses’. Congressional
Research Service, Washington, DC.

Lee, A., O. Zinaman, J. Logan, M. Bazilian, D. Arent, and R. L. Newmark (2012).
‘Interactions, Complementarities and Tensions at the Nexus of Natural Gas and
Renewable Energy’. The Electricity Journal, 25(10): 38–48.

Lise, W., B. F. Hobbs, and F. Van Oostvoorn (2008). ‘Natural Gas Corridors between
the EU and Its Main Suppliers: Simulation Results with the Dynamic GASTALE
Model’. Energy Policy, 36(6): 1890–906.

Mavrakis, D., F. Thomaidis, and I. Ntroukas (2006). ‘An Assessment of the Natural
Gas Supply Potential of the South Energy Corridor from the Caspian Region to the
EU’. Energy Policy, 34(13): 1671–80.

Mediavilla, M., C. de Castro, I. Capellan, L. J. Miguel, I. Arto, and F. Frechoso (2013).
‘The Transition towards Renewable Energies: Physical Limits and Temporal
Conditions’. Energy Policy, 52(January): 297–311.

Moutinho, V., A. C. Moreira, and P. M. Silva (2015). ‘The Driving Forces of Change in
Energy-Related CO2 Emissions in Eastern, Western, Northern and Southern Eur-
ope: The LMDI Approach to Decomposition Analysis’. Renewable and Sustainable
Energy Reviews, 50(October): 1485–99.

Nuttall, W. J. and D. L. Manz (2008). ‘A New Energy Security Paradigm for the
Twenty-First Century’. Technological Forecasting and Social Change, 75(8):
1247–59.

Owen, A. D. (2004). ‘Oil Supply Insecurity: Control versus Damage Costs’. Energy
Policy, 32(16): 1879–82.

Rickerson W. and R. C. Grace (2007). ‘The Debate over Fixed Price Incentives
for Renewable Electricity in Europe and the United States: Fallout and Future
Directions’. Heinrich Böll Foundation, Washington, DC.

Sen, S. and T. Babali (2006). ‘Security Concerns in the Middle East for Oil Supply:
Problems and Solutions’. Energy Policy, 35(3): 1517–24.

Sovacool, B. K. (2016). ‘How Long Will It Take? Conceptualizing the Temporal
Dynamics of Energy Transitions’. Energy Research & Social Science, 13(March):
202–15.

Umbach, F. (2010). ‘Global Energy Security and the Implications for the EU’. Energy
Policy, 38(3): 1229–40.

European Energy Security 309



Verdeil, E., E. Arik, H. Bolzon, and J. Markoum (2015). ‘Governing the Transition to
Natural Gas in Mediterranean Metropolis: The Case of Cairo, Istanbul and Sfax
(Tunisia)’. Energy Policy, 78(March): 235–45.

Vivoda, V. (2009). ‘Diversification of Oil Import Sources and Energy Security: A Key
Strategy or an Elusive Objective’. Energy Policy, 37(11): 4615–23.

Weijermars, R., G. Drijkoningen, T. J. Heimovaara, E. S. J. Rudolph, G. J. Weltje, and
K. H. A. A. Wolf (2011). ‘Unconventional Gas Research Initiative for Clean Energy
Transition in Europe’. Journal of Natural Gas Science and Engineering, 3(2): 402–12.

World Bank (2015). ‘Energy Imports, Net (% of Energy Use)’. Available at: <http://
data.worldbank.org/indicator/EG.IMP.CONS.ZS> (Accessed on 29 June 2015).

310 Actors and Interests

http://www.data.worldbank.org/indicator/EG.IMP.CONS.ZS
http://www.data.worldbank.org/indicator/EG.IMP.CONS.ZS

	Cover
	The Political Economy of Clean Energy Transitions
	Copyright
	Foreword
	Acknowledgements
	Contents
	List of Figures
	List of Tables
	List of Abbreviations
	Notes on Contributors
	Part I: The Political Economy of Clean Energy Transitions
	1: Introduction and Synthesis
	1.1 Motivation
	1.2 A New Era
	1.3 Technology Drivers
	1.4 Challenges in Developing Versus Developed Economies
	1.5 This Book
	1.6 Looking Forward
	References

	2: The History and Politics of Energy Transitions: Comparing Contested Views and Finding Common Ground
	2.1 Introduction
	2.2 One Side: Energy Transitions Are Long, Protracted Affairs
	2.2.1 History Shows Major Transitions Taking Decades to Centuries
	2.2.2 Analysts Need to Focus on the Big Picture
	2.2.3 `Path Dependency´ and `Lock-In´ Make Future Transitions Difficult

	2.3 The Other Side: Energy Transitions Can Happen Quickly
	2.3.1 History Shows Speedy Transitions in Energy End-Use Devices
	2.3.2 Fast Transitions in National Energy Supply Have Occurred
	2.3.3 Future Energy Transitions Can Be Expedited

	2.4 Conclusions: Energy Transitions Are Path Dependent and Cumulative
	References


	Part II: Climate Policy
	3: Carbon Pricing under Political Constraints: Insights for Accelerating Clean Energy Transitions
	3.1 Introduction
	3.2 Carbon Pricing in Theory and Practice
	3.3 Model and Scenario Implementation
	3.3.1 Model Formulation
	3.3.2 Political Economy Constraint Scenarios and Analytical Solutions

	3.4 Results
	3.4.1 Direct Constraint on the CO2 Price
	3.4.2 Constraint on Final Energy Price Increases
	3.4.3 Constraints on Net Energy Consumer and Fossil Producer Surplus Loss
	3.4.4 Disposition of Welfare

	3.5 Conclusion and Implications for Policy and Research
	References

	4: Border Adjustment Mechanisms: Elements for Economic, Legal, and Political Analysis
	4.1 Introduction
	4.2 BCA Implementation
	4.2.1 Which Regulating Instrument(s)?
	4.2.2 How to Evaluate the Carbon Content of Imported Products?
	4.2.3 Which Countries Would Be Affected?
	4.2.4 Which Flows?

	4.3 Bcas and International Trade Law
	4.3.1 Challenging a BCA under the GATT Principle of Non-Discrimination
	4.3.2 Resorting to the GATT General Exceptions Regarding Health and Environment Protection

	4.4 The Political Implementation of Bcas in the Context of Energy Transition
	4.4.1 Energy Transition, BCAs, and Developing Economies
	4.4.2 BCAs, an Available Tool to Reshape the World

	4.5 CONCLUSION
	Acknowledgements
	References

	5: Support Policies for Renewables: Instrument Choice and Instrument Change from a Public Choice Perspective
	5.1 The Energy Transition as a Political Challenge
	5.2 Support for Renewables as a Solution to Crucial Climate and Energy Policy Challenges
	5.2.1 The Problem of Instrument Choice
	5.2.2 Germany´s Support Policies for Renewables

	5.3 The Long-Run Perspective: How to Integrate Renewables in Energy Markets?
	5.3.1 The Problem of Instrument Change
	5.3.2 Adapting Germany´s Support Policies for Renewables
	5.3.3 Systemic Challenges

	5.4 Conclusion
	References


	Part III: Institutions and Governance
	6: Varieties of Clean Energy Transitions in Europe: Political-Economic Foundations of Onshore and Offshore Wind Development
	6.1 Introduction
	6.2 Theoretical Framework
	6.3 Empirical Analysis
	6.3.1 Onshore Wind
	6.3.1.1 Compound CME (Germany)
	6.3.1.2 Simple LME (UK)
	6.3.1.3 Simple CMEs (Denmark, Sweden, Netherlands)

	6.3.2 Offshore Wind
	6.3.2.1 Compound CME (Germany)
	6.3.2.2 Simple LME (UK)
	6.3.2.3 Simple CMEs (Denmark, Sweden, Netherlands)


	6.4 Conclusions
	References

	7: The Political Economy of Energy Innovation
	7.1 Introduction
	7.2 Measuring Energy Innovation Trends
	7.3 Empirical Model and Research Framework
	7.3.1 Empirical Model
	7.3.2 Research Hypotheses

	7.4 Results
	7.4.1 Role of Environmental Policy Stringency
	7.4.2 Role of Good Governance
	7.4.3 Role of Political Orientation
	7.4.4 Role of Resource Distribution, Market-Size Effect, and Lobbying
	7.4.5 Role of Other Factors

	7.5 Conclusion
	References

	8: Is Feed-In-Tariff Policy Effective for Increasing Deployment of Renewable Energy in Indonesia?
	8.1 Introduction
	8.2 A Brief Review of the Feed-in-Tariff Policy
	8.2.1 What is FIT Policy?
	8.2.1.1 Examples of FIT Implementation
	8.2.1.2 Barriers to FIT Implementation

	8.2.2 FIT Policy in Indonesia

	8.3 Data Acquisition
	8.3.1 Study Location
	8.3.2 Quantitative Data
	8.3.3 Qualitative Data

	8.4 Analysis
	8.4.1 Effectiveness of FIT Policy
	8.4.2 Procedure for Obtaining a Renewable Energy Licence
	8.4.3 Obstacles to Deployment of Renewable Energy
	8.4.3.1 Incoherent Regulations between Related Institutions
	8.4.3.2 Long Process of Electricity Purchasing
	8.4.3.3 Problems with Community and Land Acquisition

	8.4.4 Miscellaneous: Unanticipated Impacts of FIT Policy

	8.5 Conclusion and Recommendations
	8.5.1 Conclusion
	8.5.2 Recommendation
	8.5.3 Suggestions for Further Research

	Acknowledgements
	References

	9: Do Political Economy Factors Matter in Explaining the Increase in the Production of Bioenergy?
	9.1 Introduction
	9.2 Analytical Framework
	9.2.1 A Simple Theoretical Model
	9.2.2 Econometric Model
	9.2.3 Data Description

	9.3 Determinants of the Production of Bioenergy
	9.3.1 Bioenergy and Political Economy Factors: Naïve Evidence
	9.3.2 Results of Tobit Model with Fixed Effects
	9.3.2.1 Governance Quality
	9.3.2.2 Other Energy
	9.3.2.3 Macroeconomic Policies
	9.3.2.4 Market Size
	9.3.2.5 Agricultural Factors
	9.3.2.6 Estimation Results without the United States and Brazil

	9.3.3 Decision to Produce Bioenergy: Results of Random Effects Probit Model
	9.3.4 Long-Run Analysis: Impact of Legal Origins on Bioenergy Production

	9.4 Summary and Policy Implications
	References

	10: Understanding Indicator Choice for the Assessment of RD&D Financing of Low-Carbon Energy Technologies: Lessons from the...
	10.1 Introduction
	10.2 Research Design: The Indicator-Based Evaluation Framework
	10.2.1 Conceptualization of Indicator-Based RD&D Policy Evaluation
	10.2.2 Indicators Used in the Evaluation of LCET Support Policy
	10.2.3 Key Indicators in the Context of Public RD&D Financing of LCET in the Nordic Countries
	10.2.4 Assessment of the Indicator-Based Method

	10.3 Analysis: Indicators for Public Rd&D Financing of Lcet in the Nordic Countries
	10.3.1 RD&D Spending
	10.3.1.1 Acceptance
	10.3.1.2 Ease of Monitoring
	10.3.1.3 Robustness

	10.3.2 CO2 Emissions
	10.3.2.1 Acceptance
	10.3.2.2 Ease of Monitoring
	10.3.2.3 Robustness

	10.3.3 Patents
	10.3.3.1 Acceptance
	10.3.3.2 Ease of Monitoring
	10.3.3.3 Robustness

	10.3.4 Turnover, Exports, Jobs
	10.3.4.1 Acceptance
	10.3.4.2 Ease of Monitoring
	10.3.4.3 Robustness

	10.3.5 Return on Investment (ROI)
	10.3.5.1 Acceptance
	10.3.5.2 Ease of Monitoring
	10.3.5.3 Robustness

	10.3.6 The Ratio of Public and Private RD&D Financing
	10.3.6.1 Acceptance
	10.3.6.2 Ease of Monitoring
	10.3.6.3 Robustness


	10.4 Effects of Indicator Choice: Potential Biases and Their Policy Implications
	10.4.1 A Focus on Short-Term Economic Performance and ROI
	10.4.2 Stressing the Additionality of Financing
	10.4.3 Disregarding Decarbonization

	10.5 Concluding Remarks
	References

	11: An Enquiry into the Political Economy of the Global Clean Energy Transition Policies and Nigeria´s Federal and State Governments’ Fiscal Policies
	11.1 Introduction
	11.2 Literature Review
	11.2.1 Conceptual Issues
	11.2.1.1 Concept of Climate Change
	11.2.1.2 Climate Change Mitigation

	11.2.2 Theories of Climate Change
	11.2.3 Global Political and Policy Issues on Climate Change Mitigation
	11.2.3.1 Global Political Economy of Climate Change Mitigation
	11.2.3.2 Conflicts between National Policies and Global Policies

	11.2.4 Empirical Studies

	11.3 Findings
	11.3.1 Nigeria´s Fiscal Policy Stance and Current Efforts towards Clean Energy Transition
	11.3.2 Possible Factors of the Observed Efforts towards Clean Energy Transition in Nigeria
	11.3.3 Fiscal Policy Implications of Nigeria´s Delayed Transition While Other Economies Transition to Clean Energy

	11.4 Conclusion
	Acknowledgements
	References


	Part IV: Actors and Interests
	12: Governing Clean Energy Transitions in China and India
	12.1 Introduction
	12.2 Theoretical Underpinnings
	12.3 China
	12.3.1 Drivers
	12.3.1.1 Shift towards Promoting RET Policy
	12.3.1.2 Societal Pressures: Pollution
	12.3.1.3 Increasing Institutional Capacity

	12.3.2 Barriers
	12.3.2.1 Insufficient Grid Capacity
	12.3.2.2 Vested Interests
	12.3.2.3 Administrative Hierarchy
	12.3.2.4 Central vs Local Level


	12.4 India
	12.4.1 Drivers
	12.4.1.1 Ambition
	12.4.1.2 Pollution, Energy Access, and Regional Variation

	12.4.2 Barriers
	12.4.2.1 Discoms
	12.4.2.2 Land Rights


	12.5 Discussion and Conclusion
	References

	13: Towards a Political Economy Framework for Wind Power: Does China Break the Mould?
	13.1 Introduction
	13.2 Background: Why DEVELOP A Political Economy Framework for Wind
	13.3 Political Economy Framework for Wind Power Development and Integration
	13.3.1 Political Institutions
	13.3.1.1 Governance of Power Systems: Dimensions of Diversity

	13.3.2 Economic Institutions
	13.3.2.1 Industry Structure: Traditional and `Standard´ Restructuring Models

	13.3.3 Actors and Interests and Wind Energy
	13.3.3.1 Political Institutions
	13.3.3.2 Economic Institutions


	13.4 China Case Study
	13.4.1 Planning and Project Approval of Wind Farms
	13.4.2 Generator Cost Recovery
	13.4.2.1 Support Mechanisms and Dispatch
	13.4.2.2 Fixed-Cost Recovery
	13.4.2.3 Operating Cost Recovery
	13.4.2.4 Cost Premium Recovery

	13.4.3 Balancing Area Coordination
	13.4.3.1 Structure of China´s Grid Operations


	13.5 Conclusion
	References

	14: The Social Shaping of Nuclear Energy Technology in South Africa
	14.1 Introduction
	14.2 Social Shaping of Nuclear Energy Technologies and the Role of Discourse Coalitions
	14.3 Nuclear Power Politics in South Africa
	14.3.1 Discourse Coalitions in Support and Opposition of the Nuclear Build Programme
	14.3.1.1 The Coalition of Supporters
	14.3.1.2 The Coalition of Opponents

	14.3.2 Political Discourse Shaping South Africa´s Nuclear Technology Decision
	14.3.2.1 Cost
	14.3.2.2 Opposition to Political Authority
	14.3.2.3 Economic Interventionism
	14.3.2.4 Job Creation and Skills
	14.3.2.5 Safety
	14.3.2.6 Energy Security, Renewable Energy, and `Baseload´
	14.3.2.7 Secrecy, Transparency, and Corruption
	14.3.2.8 International Prestige and Geopolitical Dimensions


	14.4 Conclusion
	References

	15: European Energy Security: Challenges and Green Opportunities
	15.1 Introduction
	15.2 The Effects of Renewable Energy Development on Energy Security
	15.2.1 Natural Gas and the Interplay with Renewables and the Environment
	15.2.2 Renewable Energy Development

	15.3 Middle East Challenges and Energy Balance in Europe
	15.3.1 Energy Policy in Europe
	15.3.2 The Monopolized Energy Market and the Necessity of Including New Suppliers

	15.4 Import Sources and Possible Alternatives for Europe
	15.4.1 Import Sources for Europe
	15.4.2 Renewable Energy Technologies as Alternative Sources

	15.5 A New European Policy Framework
	15.6 Summary and Conclusion
	References


	Part V: Incumbency
	16: Incumbency and the Legal Configuration of Hydrocarbon Infrastructure
	16.1 Introduction
	16.2 Strategic Rent-Seeking in Wisconsin
	16.3 The Biophysical Approach and Hydrocarbon´s Legal Infrastructure
	16.4 Three Contradictions and the Configuring Legal Apparatus
	16.4.1 Efficiency Logics and Territory
	16.4.2 Decommodification and Jurisdiction
	16.4.3 Guaranteeing and Disciplining Capital

	16.5 Conclusion: Rents, Law, and Making Markets For Renewables
	References

	17: Global Trends in the Political Economy of Smart Grids
	17.1 Introduction
	17.2 The History of `Smart Grid´ Terminology
	17.2.1 Defining Smart Grids
	17.2.2 Real-Time Management and Control

	17.3 Actor Perspectives on Smart Grids
	17.3.1 The Integrated Utility
	17.3.2 The Distribution Service Operators
	17.3.3 Retailers
	17.3.4 New Entities: Aggregators and Energy Service Companies
	17.3.5 Consumers

	17.4 Policy Perspectives on Smart Grids
	17.4.1 Sources for Socio-Political Tensions
	17.4.1.1 The Impact of Industry Structures
	17.4.1.2 The Impact of the Regulatory Model
	17.4.1.3 The Impact of Energy Policy

	17.4.2 The United States´ `Smart´: Reliability of Supply
	17.4.3 Europe´s `Smart´: Affordability and Sustainability in the Liberalized Sector
	17.4.4 China´s `Smart´: Dealing with a Surge in Electricity Demand

	17.5 Conclusions and Policy Recommendations
	References

	18: Falling Oil Prices and Sustainable Energy Transition: Towards a Multilateral Agreement on Fossil-Fuel Subsidies
	18.1 Introduction
	18.2 Understanding Fossil-Fuel Subsidies
	18.3 Fossil-Fuel Subsidies and Energy Transition: The Case for Reform
	18.4 Falling Oil Prices and Fossil-Fuel Subsidies: Fuel for Reform
	18.5 Intergovernmental Initiatives to Phase out Fossil-Fuel Subsidies
	18.6 Towards a Multilateral Agreement on Fossil-Fuel Subsidies
	18.6.1 The Need for a Multilateral Legal Regime
	18.6.2 Key Issues and Challenges Ahead
	18.6.2.1 Defining Fossil-Fuel Subsidies
	18.6.2.2 Enhancing Transparency
	18.6.2.3 Clear and Enforceable Commitments
	18.6.2.4 Ensuring Wide Participation

	18.6.3 The Quest for an Institutional Home: In Whose Court Is the Ball?
	18.6.3.1 The UNFCCC
	18.6.3.2 Is the Ball in the WTO´s Court?


	18.7 Conclusion
	References


	Part VI: Sector Reform
	19: Post-Apartheid Electricity Policy and the Emergence of South Africa´s Renewable Energy Sector
	19.1 Introduction
	19.2 The Minerals-Energy Complex and Electricity Crisis
	19.3 Governing Eskom
	19.4 Electricity Policy
	19.5 The Integrated Resource Plan for Electricity
	19.6 Renewable Energy Procurement
	19.7 Challenges for a New Industry
	19.8 Conclusion
	References

	20: Political Economy of Nigerian Power Sector Reform
	20.1 The Context
	20.2 Key Challenges Facing the Power Sector Reform
	20.2.1 Poor Transmission Network
	20.2.2 Inadequate Funding
	20.2.3 Policy Challenge
	20.2.4 Inadequate Gas Supply

	20.3 Assessment of the Power Sector Reform
	20.3.1 Process Infractions in the Management of the Privatization Process
	20.3.2 Political Interference
	20.3.3 Corruption
	20.3.4 Weak Regulatory, Institutional, and Legal Framework
	20.3.5 Policy Inconsistencies and Regulatory Uncertainty
	20.3.6 Electricity Tariff

	20.4 Way Forward
	References

	21: Climate Change Policy and Power Sector Reform in Mexico under the Golden Age of Gas
	21.1 Introduction: Climate Change, Energy Transition, and Energy Reform
	21.2 Energy Transition and Climate Change Agenda as a PoliticalNecessity (2008-12)
	21.2.1 Race between Demand and Energy Reforms
	21.2.2 Climate Change in the Context of Energy Politics
	21.2.3 Climate Change: Much Ado about Nothing

	21.3 Energy Reform and Climate Policies by Legal Fiat (2012-15)
	21.3.1 Low Energy Prices: Political Priority of Energy Reform
	21.3.2 Political Effects of Natural Gas Price Cycles
	21.3.3 Climate Change by Legal Fiat
	21.3.4 Walking Half-Way on Clean Energy Deployment

	21.4 The Way Forward and the Challenge for Political Coherence
	References

	22: Sell the Oil Deposits! A Financial Proposal to Keep the Oil Underground in the Yasuni National Park, Ecuador
	22.1 Introduction
	22.2 Feasibility Analysis of the Itt Initiative
	22.2.1 Price Discounting
	22.2.1.1 Permanence
	22.2.1.2 Additionality
	22.2.1.3 Leakage
	22.2.1.4 Uncertainty

	22.2.2 Financial Valuation of the ITT Initiative
	22.2.2.1 Valuation of Oil Extraction in the ITT Block
	22.2.2.2 Valuation of the YGCs Revenue


	22.3 A New Yasuni-Itt Initiative
	22.3.1 The Model
	22.3.2 The YNP in the Market of Deposits
	22.3.3 Financial Issues and Implications

	22.4 Discussion
	22.5 Conclusion
	References


	Part VII: Social Inclusion
	23: Integrating Clean Energy Use in National Poverty Reduction Strategies: Opportunities and Challenges in Rwanda´s Girinka Programme
	23.1 Introduction
	23.2 Rwanda: Background Information
	23.2.1 Household Energy Use in Rwanda
	23.2.2 Domestic Energy Policy in Rwanda

	23.3 Girinka and Domestic Biogas Use in Rwanda
	23.3.1 Biogas Use among the Rural Poor in Rwanda
	23.3.2 Biogas Use among Girinka Beneficiaries in Rwanda: An Analysis

	23.4 Implications for a Transition to a Clean Energy Economy
	23.5 Conclusion
	References

	24: Renewable Energy in the Brazilian Amazon: The Drivers of Political Economy and Climate
	24.1 Introduction
	24.2 Background
	24.2.1 Energy Development in the Amazon
	24.2.2 Energy Development in the Context of Climate Change

	24.3 Data and Methods
	24.4 Political Economic Dimensions of Amazonian Renewable Energy
	24.4.1 Local Socioeconomic Development: Communities and Social Movement Organizations
	24.4.2 Brazilian Governmental and Private Interests
	24.4.3 International Actors and Financial Interests

	24.5 Implications for the Clean Energy Transition
	References

	25: The Political Economy of Household Thermal Energy Choices in Developing Countries: Comparing the LPG Sectors in Indones...
	25.1 Introduction
	25.1.1 Political Economy Analysis

	25.2 Indonesia
	25.2.1 Groups, Interests, and Incentives
	25.2.2 Institutions
	25.2.3 Values and Ideas

	25.3 South Africa
	25.3.1 Group, Interests, and Incentives
	25.3.2 Institutions
	25.3.3 Values and Ideas

	25.4 Concluding Analysis
	25.4.1 State Power and Control
	25.4.2 Stability and the Politics of Discontent
	25.4.3 Aligning Interests and Objectives

	References


	Part VIII: Regional Dynamics
	26: The Linkages of Energy, Water, and Land Use in Southeast Asia: Challenges and Opportunities for the Mekong Region
	26.1 Introduction
	26.2 Overview of the Mr
	26.2.1 Water Resources in the MR
	26.2.2 Energy Demand and Hydropower Plants in the MR
	26.2.3 Land-Use Change

	26.3 Regional Development, Integration, and Challenges
	26.3.1 Regional Development and Integration
	26.3.2 Hydropower Projects in the MRB and Their Impact
	26.3.3 Challenges and Opportunities in the MR

	26.4 The Role of Issue Linkages in Managing the Mr
	26.4.1 A Basic Framework
	26.4.2 Independent Games in the First Stage
	26.4.2.1 A Water Game
	26.4.2.2 A Trade Game

	26.4.3 Linked Game in the Second Stage

	26.5 Policy Implications and Concluding Remarks
	References

	27: The Political Economy of Clean Energy Transitions at Sub-National Level: Understanding the Role of International Climate Regimes in Energy Policy in Two Brazilian States
	27.1 Introduction
	27.2 Methodology
	27.3 National and Sub-National Policies for Clean Energy and Climate Change
	27.3.1 The Case of Rio Grande do Sul
	27.3.2 The Case of Bahia

	27.4 Analysis of the Influence of Cdm in the Political Economy of Energy Transition
	27.4.1 CDM Impacts on Domestic Climate and Energy Policies
	27.4.2 CDM Building Technological Capabilities
	27.4.3 Local Planning for Sustainability

	27.5 Conclusions
	27.5.1 Moving Ahead: Lessons from the Paris Agreement

	References

	28: Implementing EU Renewable Energy Policy at the Subnational Level: Navigating between Conflicting Interests
	28.1 Introduction
	28.2 Methodology
	28.3 Two Regions with High Potential for Renewable Energies and Growing Tensions
	28.3.1 Two Regions with High Potential
	28.3.2 Two Regions Where Tensions Are Developing in the Context of a Transition to Clean Energy
	28.3.3 Market Acceptance in Aquitaine
	28.3.4 In Brandenburg, Unequally Shared Profits Affect Community Acceptance

	28.4 Addressing Shortcomings of the Multi-Level Governance Schemes
	28.4.1 Governance Challenges at the Regional Level
	28.4.2 The Challenges of Multi-Level Governance: Is the National Government the Leading Actor?

	28.5 Conclusion
	References


	Part IX: Moving Forward
	29: Moving Forward
	29.1 Stages of Mitigation Policy
	29.2 Research Frontiers
	29.2.1 Frontier I: Enabling Environments for Clean Energy Innovation
	29.2.2 Frontier II: Big Think: Framing Resiliency Planning
	29.2.3 Frontier III: From Individual Actions to Global Impacts
	29.2.4 Frontier IV: Informing Decision-Making

	29.3 Final Words
	References


	Index



