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Introduction: Towards a Novel
Conceptualisation of Energy Security

Nikolai Mouraviev and Anastasia Koulouri

Energy continues to draw considerable attention from citizens and gov-
ernments across the globe in both industrialised and developing coun-
tries. Many nations are concerned with the continuity of energy supply
to ensure that the needs of their economies, businesses and households
are fully served. To this end, governments form their national energy
policies, and energy security often becomes an integral part of these pol-
icies and remains an ongoing concern. What exactly is the nature of this
concern? How do governments address energy security concerns? These
questions have formed a foundation for this book and also induced the
authors to look at the critical factors that underpin government energy
policy and actions.

When governments talk about energy security, are governments con-
cerned about the right thing? The reason behind this question is that,

N. Mouraviev (><) - A. Koulouri
Dundee Business School, Abertay University, Dundee, UK

e-mail: n.mouraviev@abertay.ac.uk
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2 N. Mouraviev and A. Koulouri

in many nations, the existing focus on uninterruptible energy supply
does not properly address the core of energy security. Governments
often focus their attentions on building supply chains that they per-
ceive as being reliable, based on their political preferences, and to the
contracts that might deliver the required volume of energy resources to
a country. However, in the modern, turbulent world, supply chains and
contracts are subject to considerable power struggles between nations:
all kinds of disruptions and renegotiation take place. Fundamentally,
supply chains and contracts normally serve the nation’s needs in the
short and medium terms, rather than the long-term. Within a longer
time frame, considering the fact that governments and political regimes
change, and the depletion of fossil fuels accelerates, a certain country,
particularly one that is resource-poor, will have to continuously deal
with its dependency on other nations for the supply of energy resources.
Therefore, short- and medium-term security is likely to result in energy
insecurity in the long run. Naturally, many nations are concerned
with this prospect and are looking for options to remedy the situation.
But what are the solutions?

This book discusses the past and current approaches to energy secu-
rity and offers a novel understanding, which focuses on long-term sus-
tainability. The book investigates energy security from two interrelated
perspectives—the increased utilisation of renewable energy sources
(RES) and resource use efficiency. In this book, the term resource
¢fficiency is used to mean deriving the most value from resource inputs
(related to energy production), and incorporates energy efliciency, while
materials efficiency is beyond the scope of the book.

These dimensions apply equally to resource-rich and resource-poor
economies as all nations are interested in sustainable development,
including economic durability, advancement of human capital and a
cleaner environment. The focus on renewable energy and resource effi-
ciency addresses all elements of sustainability, and the book argues that
these dimensions should be incorporated into a nations’ energy pol-
icies and governance. Furthermore, the book shows a range of exam-
ples, from various countries, of how governments foster renewable
energy generation and complement it with programmes and tools that
enhance resource use efficiency. To summarise, the book’s purpose is
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to investigate the enablers, policy approaches, governance issues and
management problems related to the reduction of dependency on fossil
fuels and to highlight the experience of selected economies in imple-
menting resource efficiency programmes. As for resource-rich coun-
tries, they often experience path dependency: they keep buying energy
sources, while missing out on the opportunity to utilise renewables and
increase resource use efficiency. This is why this book should appeal to
readers from most nations, rather than just resource-rich countries.

In the context of the increasing significance of renewables, the book
examines the following questions:

e What is the relationship between the development of renewable
energy technology and energy security?

* Are certain nations able to strengthen their energy security by diversi-
fying the supply of energy resources?

e What are the policy instruments that could be effectively used for
the sustainable production of power from RES and for increasing
resource efficiency?

e Whart are the context-specific challenges to energy security in certain
countries, such as Australia, Kazakhstan and Ukraine?

e What progressive experience in RES and resource efficiency accu-
mulated by nations across the globe can be borrowed and effectively
used in other countries?

This book is non-technical. Rather, it looks at energy and related issues
through the lens of policy and governance. Although affordable and
technologically advanced solutions are necessary and will naturally form
the basis for the promotion of renewables and efficient use of energy
resources, often the focus on technology does not produce the required
policy results. Having good technological and engineering solutions is
just not enough. Each policy has to be supported by organised actors,
institutions, tools, funding, procedures and mechanisms (i.e. governance)
to ensure successful implementation.

The booK’s principal argument is that enhancing energy security
requires a new approach in policy and governance, which integrates two
core components: the emphasis on increasing energy production from
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renewable sources and resource use efficiency. This notion contrasts with
the traditional understanding of energy security as security of supply,
which inevitably focuses on the availability of fossil fuels and reinforces
the economy’s dependency on finite resources. The experience of resource-
rich nations, such as Kazakhstan, Russia, Saudi Arabia and the UAE
shows that vested interests related to the established oil and gas sector
serve as a principal impediment to the use of renewable energy. Despite
the growing environmental concerns and the adoption of clean energy
policies, e.g. in Kazakhstan and Ukraine, resource-rich economies are
lacking in progress in terms of exploiting their renewable energy sources.
By offering conceptual chapters and making use of case studies of spe-
cific resource efficiency programmes, this book argues that there should
be a shift in a nations’ energy policy. Governments should adopt a long-
term perspective and an approach that focuses on two tasks: renewable
energy (i.e. the promotion of increased production and consumption of
energy from renewable sources) and resource efhiciency (e.g. energy saving
measures, government support to the development of resource efhicient
technology, design of smart grids and deployment of community-level
microgrids). In the light of reducing deposits of fossil fuels, in the long
run, only this approach will enable nations to secure resources that can
meet their energy needs. It is worth noting that energy supply will remain
part of energy security as long as a nation uses fossil fuels; however, fossil
tuels should be a shrinking part of the nation’s energy mix.

By adopting a new concept of energy security, both resource-rich
and resource-poor nations need to gradually reduce their dependency
on fossil fuels. While many countries are aware of this need, they just
disregard it, driven by the short-term considerations, vested interests of
the companies engaged in the fossil fuels contracts and imperfections in
the legal and governance frameworks. Although the concept of energy
security is often used in political rhetoric, in reality not many nations
truly focus on renewables and resource use efficiency. Therefore, the
book’s objective is to emphasise the need to move from rhetoric to pol-
icy adoption and to formation of certain governance mechanisms that
would ensure policy implementation.

This book draws on many years of the editors’ work experience
in resource-rich Kazakhstan where the clear majority of people,
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including practitioners, academics and students, understand energy
security as sufficient supply of oil, gas and coal, adequate to meeting
the nation’s energy needs and provide revenue for the country’s econ-
omy. Kazakhstan has been using this approach since 1991 and it has
led to accelerated resource depletion, although it has not yet led to a
restructuring of the economy or a diversifying of the nation’s energy
mix (i.e. the share of renewables remains negligibly small). Therefore,
there is a rapidly emerging need to reconceptualise energy security and
revise energy policy. As this book offers insights into a novel concept of
energy security, it is likely to be useful for resource-rich nations, such as
Kazakhstan, as well as resource-poor nations that need to understand
and foresee changes in energy policy and energy mix.

The novel conceptualisation of energy security is a distinctive and
original element that distinguishes this book from competing titles.
To emphasise this element, the book is divided into two parts. Part I
includes conceptual chapters and macro-level studies. Part II discusses
practical solutions by providing case studies of government resource effi-
ciency programmes in a range of nations. As Part II discusses pioneering
initiatives in resource efficiency, within varying contexts, this explains the
choice of nations and their cases. In addition to the survey of the EU ini-
tiatives, case studies include Croatia and the UK, which allows the reader
to gain a broad and diverse picture of how opportunities in resource effi-
ciency are used in Europe. The chapters/cases demonstrate innovative tools
for improving resource use efficiency in different economic conditions and
at different levels—the national level (Kazakhstan, Ukraine), regional level
(Australia, UK), and the local level (Croatia, UK). The chapter on EU
policy and practice regarding resource use efficiency provides a broader
overview of major EU initiatives, which is likely to be useful to many
readers. No matter what the selection of cases is, it is impossible for any
book to capture all available solutions for increasing resource efficiency.
With this in mind, the book intends to show best practices that are not as
well known about as opposed to the experience of the USA, Germany or
Norway about which much literature is available.

The blend of chapters (conceptual plus practice-oriented) reinforces the
book’s main argument that both renewable energy and resource efficiency
should be treated as critical components of energy security. To this end,
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this edited collection provides a novel outlook and highlights how resource
efficiency programmes are designed and implemented at local and regional
levels. Academics, students and practitioners may equally benefit from this
book by gaining insights into the concept of energy security and learning
from international experience of energy efficiency programmes.

Practitioners may find the book useful as it highlights an array of real-life
problems that governments and public agencies experience when they form
and implement energy policy while addressing energy security concerns.
Furthermore, the book offers an assessment of various energy production
and consumption scenarios with the purpose to understand the role of
renewables in the future energy mix in selected countries and worldwide.
The analysis of assumptions, data and conclusions on energy future, fol-
lowed by critical appraisal, will be of interest to readers who work in the
energy sector, including managers and project staff in energy companies
across the globe, experts in government agencies involved in energy sector
regulation and staff and volunteers in NGOs working on environmen-
tal and energy issues. Practitioners may identify commonalities with how
energy security is handled in their country: this might be helpful for study-
ing best practice or borrowing from the experience of other nations.

Researchers and students may also benefit from reading this book, as
the book presents a concept of energy security that is not yet commonly
shared. The book argues that the future of energy mix should be shaped
by increasing utilisation of renewables and resource use efficiency. Many
countries are struggling with the challenge of renewables and pay lit-
tle attention to resource efficiency, and by reading this book, academics
and students may identify commonalities and differences between the
nations in how governance could enhance (or impede) the progress with
RES and energy efficiency. Readers will have the opportunity to make a
cross-country comparison on a broad range of energy policy issues and
draw their own insights from the controversy that surrounds current
thinking about how energy security could be achieved. In summary, the
discussion of practical issues relating to renewables, the implementation
of energy efficiency programmes and the investigation of energy secu-
rity’ theoretical underpinning create a unique blend of practice and the-
ory that may attract a wide spectrum of readers who are interested in
energy and sustainability.
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Energy Security Through the Lens
of Renewable Energy Sources
and Resource Efficiency

Anastasia Koulouri and Nikolai Mouraviev

Introduction

This chapter provides a brief overview of the genesis and transformation
of the notion of energy security over time, outlines the prevailing shifts
in patterns and concepts of energy security in the twenty-first century,
and discusses attempts to conceptualise energy security. It also offers a
novel conceptualisation of energy security, focusing on increasing the
utilisation of renewable energy sources and resource use efliciency.

The need to review the definitions and concepts of energy security
stems from at least two reasons: multiplicity of the concepts and their
diverse nature. This also raises a question regarding their benefits in
terms of utility and contribution to the conceptualisation of this construct.

A. Koulouri (P<) - N. Mouraviev
Dundee Business School, Abertay University, Dundee, UK
e-mail: a.koulouri@abertay.ac.uk

N. Mouraviev
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10 A. Koulouri and N. Mouraviev

More generally, a question of whether the extant literature provides
adequate understanding of energy security requires careful attention.

The chapter begins by analysing how the energy security concept
evolved, what the prevailing assumptions were at the end of the twenti-
eth century and how and why they changed later on, in the twenty-first
century. The chapter then proceeds to elucidating an emergent para-
digm in the understanding of energy security and the reasons behind
this phenomenon. Subsequently, numerous attempts to conceptual-
ise energy security are analysed, which is followed by a discussion of
principal taxonomies of energy security dimensions. The chapter then
offers a novel conceptualisation of energy security, highlights its under-
lying assumptions, underpinning theoretical framework and benefit.

The Nature and Evolution of the Concept
of Energy Security

The Evolution of the Energy Security Conception

In the twentieth century, concerns regarding energy security primarily
focused on access to oil. Its geopolitical importance has been recognised
since the beginning of the century, not only due to its critical role in the
industrialisation of the world economy, but also because of its strategic
importance in both World Wars (Yergin 2006; Cherp and Jewell 2011).
Post-war, the importance of oil remained high as the primary source of
energy for numerous sectors including transport, manufacturing, food
production, healthcare and heating and electricity generation (Cherp and
Jewell 2011). With a few exceptions, industrialised economies did not
produce enough oil to meet their demand and, hence, depended on oil
imports from countries that post decolonisation, had become sovereign
nations. These countries relied on oil revenue for their economic growth, as
well as for strengthening political stability and enhancing society’s cohesion.

The established balance in the oil market was shattered in 1973 when
most Arab OPEC members and some non-OPEC Arab nations embar-
goed oil supplies, initially to the USA, the UK, Canada, Japan and the
Netherlands, and later on, to other countries in response to the latter’s
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support of Israel during the Yom Kippur War (6-25 October 1973).
This led to a sharp increase in oil prices and an ensuing economic crisis.
It also resulted in the development of a strategy to make the supply of
oil to the industrialised nations less vulnerable to disruptions. A key
aspect of this strategy was the establishment of international frame-
works. These included: (1) creating the International Energy Agency
(IEA) aiming at coordinating the OECD members’ response to future
disruptions; (2) supporting a global oil market in which no single actor,
having concentrated power, has the ability to disrupt supplies; and
(3) consolidating the US political influence and projecting its military
supremacy in oil-producing regions, articulated by the Carter Doctrine
(Carter 1980). In addition, oil extraction began in new areas, such as
Alaska and the North Sea, whilst other energy sources, such as gas and
nuclear power, and energy efficiency/conservation, received considerable
attention, although much attention was still paid to oil.

The strategy had the desired effect during the 1980s and 1990s.
Over this period, oil prices significantly decreased, and the main oil
producers were ‘pro-West' (Kuzemko et al. 2016, p. 163). Furthermore,
the market liberalisation paradigm dominated, with those in its favour
arguing that the market could regulate itself. This paradigm rested on
the premise that a natural equilibrium between supply and demand
exists (or should exist) and, hence, viewed energy security as the result
of greater reliance on market forces and reduced government interven-
tion. Following this paradigm, energy policy and governance in 1990s
included privatisation of the energy companies, liberalisation of the
international trade and markets (mainly oil) and establishment of cer-
tain international institutions (Kuzemko etal. 2016). Concerns over
and, therefore, interest in, energy security were low during this period.

This changed at the beginning of the twenty-first century, when
energy security again drew the attention of industrialised nations as well
as of rapidly developing ones, such as China and India. The following
reasons led to this.

Firstly, the oil price volatility significantly increased. Between 2000
and 2008 oil prices more than quadrupled during a period of sustained
growth that was unique in the oil market history (IEA 2013). This was
the result of strong market speculation on the prices of crude oil and the
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effect of Hurricane Catrina on the US oil production (Kuzemko et al.
2016). Following a sharp decrease in price due to the global economic
recession of 2008-2009, prices recovered, and a five-year period of sta-
bility followed. However, by late 2014, oil prices plummeted again. This
was due to a slowdown of growth in emerging economies, such as China,
Russia and Brazil. Having experienced rapid growth in the first decade of
the twenty-first century, economic development in these nations began to
slow down after 2010. It was also due to a failure by OPEC countries to
reach an agreement in November 2014 to limit the production of oil.

Secondly, the rapidly growing demand from Asian countries put pres-
sure on oil prices and increased competition for access to supplies. The
impact of the emergence of these new powers, that were largely respon-
sible for the growth of demand for energy, was further compounded by
the fact that they were not IEA members and, hence, were not bound
by its regulations and mechanisms.

Thirdly, there were growing concerns over the availability, accessibil-
ity and quality of oil supplies in relation to the current reality of exploit-
ing, or considering the exploitation, of scarcely accessible oil (e.g. shale
formations in North Dakota, offshore Arctic gas reserves, Canadian
oil sands, deepwater oil off the Brazilian coast). The concerns were
about potentially significant increases in costs associated with explor-
ing, extracting and transporting oil and gas from the noted sites, which
could lead to much higher energy prices, as well as to serious environ-
mental implications.

Furthermore, the accelerated depletion of oil reserves of OECD
nations and other importers has become a growing problem.
Consequently, oil production (and supply to many nations across the
globe) have been increasingly concentrated in the Middle East and the
ex-Soviet space (Cherp and Jewell 2011). This created vulnerability of
the energy supply due to events in these countries and, in addition,
vulnerability related to the transportation routes from these regions to
importers, which are characterised by a number of ‘chokepoints’ (main
ones—in order of importance based on daily transit of volume of oil—
the Hormuz Strait, the Malacca Strait and the Suez Canal).

A fifth reason, in contrast to the established paradigm of operat-
ing within international frameworks, was due to the formation of
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state-supported and funded National Oil Companies (NOCs), which
created a new dimension of the power struggle in the world oil market.
In the case of China (oil importer), NOCs sought to acquire equity in
overseas oil and gas production, which has been attained in 20 coun-
tries (Bridge and Le Billon 2017). In the case of Russia (oil and gas
exporter), NOCs manage the nation’s natural resources (including oil
and gas) and, hence, play a key role in fostering its economic growth,
as well as international economic and political collaboration (Kuzemko
et al. 2016).

In essence, the traditionally dominating OECD countries have lost
control of both oil supply and demand. The control over supply was
lost in the 1960s and 70s with the creation of OPEC and the independ-
ence gained by oil-rich nations. The control over demand was lost at the
beginning of the twenty-first century with the rapid growth of demand
from Asian economies and the formation of NOCs (Bridge and Le
Billon 2017).

A number of other factors in the last two decades further aggravated
concerns over energy security. Disruptions in the gas supply to the EU
nations in 2006, 2009 and 2014 during the Russia-Ukraine crisis led to
the realisation of the need to diversify the gas supply routes to Western
Europe (Cherp and Jewell 2011; Kuzemko et al. 2016). Furthermore,
nuclear accidents (most recently in Fukushima in 2011) have high-
lighted the vulnerability of energy systems stemming from human
errors and natural disasters. This, together with the challenges and ram-
ifications of nuclear waste disposal, has led to significantly curtailing the
use of nuclear power by Western countries (Yergin 2011). Furthermore,
these accidents, together with the environmental impact and human
rights abuses associated with the extraction, processing and use of
fossil fuels, gave rise to additional dimensions of energy security con-
cerns relating to sustainability and justice (Dannreuther 2017). Finally,
numerous global security challenges have impacted upon the focus of,
and attempts to address, energy security concerns including: the emer-
gence of international terrorism, the threat of nuclear weapons prolifer-
ation, the circumstances in oil-producing Arab countries (e.g. instability
in Libya following the ‘Arab Spring’, political disputes in post-Saddam

Iraq, the impact of sanctions on Iran) and the instability in countries/
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regions of Asia (e.g. Afghanistan), Africa (e.g. Niger Delta) and Latin

America (e.g. Venezuela, Brazil).

A Shift Towards a Twenty-First-Century Energy Security
Paradigm

Although the primary concern regarding energy security over most of
the twentieth century was regarding access to oil, the breadth of energy
sources, together with technological advancements permitting their
exploitation and the multiplicity of threats to and vulnerabilities of
energy systems worldwide have led to the broadening of the concept of
energy security. This shift was evident from as early as 2005, when the
World Bank (2005) defined energy security as ‘... ensuring countries
can sustainably produce and use energy at reasonable cost in order to:

e Facilitate economic growth and, through this, poverty reduction; and
¢ Directly improve the quality of peoples’ lives by broadening access to
modern energy services' (World Bank 2005, p. 3).

Further, in 2011 the IEA published the Model of Short-term Energy
Security (MOSES) (IEA 2011), which, whilst recognising the contin-
uing importance of oil, highlighted the need for current energy secu-
rity strategies to consider all energy resources. It further stipulated that
strategies should include a comprehensive analysis of political, eco-
nomic and natural risks associated with them, and of risks related to
the energy infrastructure and services. Moreover, whilst the IEA defines
energy security on the basis of continuous availability and affordability
(IEA 2018), it also recognises that it has many aspects. In the long term,
energy security relates to economic development and environmental
needs, and, in the short term, it relates to the ability of energy systems
to respond promptly and appropriately to abrupt changes in the equi-
librium of supply and demand. However, this equilibrium is a matter
of domestic price levels in a certain country. A short-term equilibrium
might still mean that the price of energy is a major impediment to eco-
nomic growth as, although it might satisfy consumption in households
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and firms, it might still be prohibitively high for most investment
projects. Therefore, the IEA conceptualisation of energy security lacks
precision and also fails to address environmental concerns.

The shift away from a unidimensional concept of energy security
is also evident in the EU’s energy security strategy, published in 2014
(European Commission 2014). The strategy considers ‘a stable and
abundant supply of energy’ to be critical for the European Union’s
‘prosperity and security’ (European Commission 2014, p. 2). It further
includes specific objectives to mitigate long-term security of supply chal-
lenges. These include: enhancing energy efficiency; moderating demand;
developing new technologies; increasing energy production; diversifying
suppliers and routes; establishing an internal energy market and miss-
ing infrastructure links; strengthening emergency response mechanisms
and safeguarding critical infrastructure; and, have one voice on external
energy policy and improve coordination of national energy policies. Yet,
the EU conceptualisation of energy security lacks clarity in failing to
define what ‘abundant supply’ means and to provide an argument for
its appropriateness in view of the fact that price serves as a regulatory
tool of supply of and demand for all goods and services. Abundance of
energy may encourage its inefficient and wasteful utilisation, which is
unlikely to align well with energy policy and energy security. Moreover,
this definition fails to acknowledge the implications of energy choices
for the environment.

A similar direction was taken by the Group of Seven (G7: the United
States, Canada, Japan, the United Kingdom, France, Germany and
Italy) that in 2014, outlined a set of seven energy security principles,
setting a new energy security paradigm, to underpin the national and
collective energy security strategies of member states (US Department
of Energy 2017). These principles echo—perhaps unsurprisingly—those
outlined by the EU in its energy security strategy. The principles require
that G7 nations should focus on: (1) developing the energy markets;
(2) diversifying energy resources, suppliers and routes, and supporting
local energy supply sources; (3) enhancing energy efficiency in demand
and supply; (4) investing in research and innovation, and promoting the
deployment of clean and sustainable technologies; (5) accelerating the
transition to a low-carbon economy and reducing greenhouse emissions;
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(6) improving energy system resilience; and (7) developing emergency
response systems.

It is worth noting that we are witnessing an emerging shift in the pre-
vailing energy security paradigm, that in the twentieth century focused
on securing oil supplies. In general, a policy paradigm is a set of compo-
nents including;: ideas, defined issues, solutions and resources to address
them; models; organised actors and their allotted roles; institutions and
their capacities and processes; agents with special expertise; and the
interaction of all these components (Fosler 1992; Hall 1993; Campbell
2002; Burns and Carson 2009; Carson et al. 2009). Varying opinions
exist regarding what set of critical components forms a policy paradigm,
although most researchers agree that at least three elements should be
included: a concept shared by many (or most) participants; organised
actors and specialised institutions; and implementation mechanisms
(Mouraviev and Kakabadse 2014). Although a detailed delineation of
the evolving twenty-first-century energy security paradigm is beyond
the scope of this chapter, a number of elements pointing to its genesis
could be highlighted.

Firstly, at the cognitive level, there is general acceptance that energy
security concerns have shifted from focusing on access to oil to embrac-
ing a multitude of dimensions. Furthermore, analysis of the current
energy security definitions and strategies of international institutions,
such as the World Bank and the IEA, and supranational organisations,
such as the EU and the Group of 7, as well as individual nations, show
the emergence of a common set of principles. These include diver-
sification (of sources, suppliers and routes); efficiency (in meeting the
demand and in supply chains); sustainability (economic and environ-
mental); system resilience; and emergency response capacity under-
pinned and facilitated by technological innovation and reliable energy
markets. These principles form the conceptual foundations of the emer-
gent paradigm and underpin and inform the energy security strategies
and broad policy goals of both industrialised (e.g. Germany, Japan) and
developing countries (e.g. China, Brazil).

Secondly, a number of organised actors have emerged, such as the
IEA (whose role appears to have evolved from that at its inception,
that is, of ensuring undisturbed access to oil for OECD countries),
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the World Bank, the EU, the World Energy Council, ministries of
energy (e.g. Japan’s Ministry of Economy, Trade and Industry, METTI),
environmental groups etc. These are tasked with reconceptualis-
ing energy security in view of the dynamic and complex nature of
concerns surrounding it, and with designing strategies to mitigate and
address them.

Thirdly, the input of agents with special expertise has also been iden-
tified with academics and research institutions in the fields of energy
policy, renewable energy technologies, natural resource management
and environmental sustainability, seeking to enhance our understanding
of what constitutes energy security, how best to address concerns sur-
rounding it and how to evaluate the effectiveness of proposed solutions.
The growing interest in the field of energy security and numerous other
disciplines is demonstrated by the rapidly increasing number of relevant
studies and reports in the last 10 years and the engagement of experts
by governments to inform policy design and implementation.

A fourth point focuses around the implementation of mecha-
nisms to address the energy security challenges, which have emerged
in the nations across the globe in the form of legislative and regula-
tory acts, such as China’s Renewable Energy Law (2005) and Energy
Conservation Law (2007), Germany’s the Renewable Energy Sources
Act (2014), Japan’s Feed-in Scheme for Renewable Energy (2010), to
name a few. Furthermore, many nations have introduced measures to
promote renewable energy on the basis of certain elements: quantity
(Renewables Portfolio Standards, RPS), obliging energy utilities to
use a minimum amount of RES energy, such as in Canada, the USA,
Australia, Sweden, Poland and Romania; price (Feed-in-Tariffs, FiTs),
obliging energy utilities to purchase energy from RES at fixed prices,
such as in China, Brazil and most of the EU; and a combination of
both (mainly RPS, partially FiT), such as in the UK, Italy and Japan.

The ultimate goal of the emergent twenty-first century energy secu-
rity paradigm is to resolve the energy trilemma that includes energy
security, energy equity and environmental sustainability. From a cog-
nitive perspective, having a conceptual framework shared by policy-
makers, academics and practitioners could enhance the analyses of
energy security concerns and the development of policy solutions and
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implementation mechanisms to address them. Although the formation
of a conceptual framework, as well as the creation of specialised insti-
tutions, seem to swiftly progress, the implementation tools and their
actual application are lagging behind, which confirms an emergent,
rather than fully completed, status of the energy security paradigm.

Attempts to Conceptualise Energy Security
Dimensions of Energy Security

Cherp and Jewell (2011) argue that concepts of energy security arose
in order to address specific needs, such as fuel supplies for military and
transportation uses, uninterrupted electricity supply and effective mar-
ket operations. They further argue that there are three main perspectives
on energy security: (1) sovereignty (focusing on threats posed by exter-
nal actors); (2) robustness (focusing on objective threats from quantifiable
causes); and (3) resilience (focusing on unpredictable and uncontrol-
lable threats such as climate variations, regime changes, unforeseeable
economic crises). Each of these perspectives and associated solutions
are grounded on different fields of knowledge: political science, natural
science and engineering, and economics and complex systems analysis,
respectively.

Similarly, Sovacool (2011) identified nine energy security dimensions
including public policy, diversification, energy services, sustainable devel-
opment, environmental, climate change, social development, energy pov-
erty, industrial, maritime. He further argued that these reflect the different
perspectives that one might adopt in considering energy security, such as
geopolitical, scientific, economic, ecological, or social welfare.

Kuzemko et al. (2016) argue that the three most common definitions
are security of supply; security of demand (i.e. demand reliability over
the medium to long term, market accessibility, price predictability and
protection from the impact of market speculation on energy prices);
and security of energy technologies (i.e. resilience and technical robust-
ness of the supply system/chain). These meanings of energy security
are complemented by additional pieces of analysis, such as economic
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dimensions to energy security, the role of the energy sector in the econ-
omy, the energy intensity of it, pricing, supply and demand, and invest-
ment in the energy sector. Kuzemko etal. (2016) also emphasise the
impact of what they term as ‘non-traditional security issues’, such as
the interrelations of energy security with water and food security, and
the impact of climate change. Similarly to Cherp and Jewell (2011) and
Sovacool (2011), Kuzemko etal. (2016) recognise that different actors
in varying contexts will have a different standpoint on energy security,
be it political, technical, economic or environmental.

There is a further set of distinctions relevant to the application of the
concept of energy security in practice, which influence and differenti-
ate how the concept is understood, analysed and utilised (Dannreuther
2017). The first distinction stems from the differences between risks
and threats arising from deliberate, intentional acts (e.g. from imposed
sanctions or from terrorist attacks) and those that are ‘consequences
of complex interactions of multiple systems, actors and processes’
(Dannreuther 2017, p. 13). In other words, energy security from a
political aspect is understood differently as opposed to energy security
from technological, legal, regulatory and environmental perspectives.

The second distinction stems from acknowledging that energy secu-
rity is usually considered in reference to specific energy sources. As such,
it is applied in relation to the particularities of the specific energy source
arising from its nature and the details of producing, transporting, pro-
cessing and consuming it. It is also influenced by the source’s value as
determined by its market price or economic rent (Dannreuther 2017).

The third distinction arises from the conceptualisation of energy
security in relation to energy resources, as opposed to energy services,
that these resources support. The services supported by energy systems in
the industrialised nations have led to increasing prosperity and enhanced
well-being. Lack of these services in the developing world has had signif-
icant, negative implications for the well-being of individuals affected by
very low utilisation of, or lack of access to, energy, use of dirty or pollut-
ing fuels and time spent sourcing fuel to meet their basic needs.

Nonetheless, despite any apparent disparities in identified key dimen-
sions and conceptual perspectives of energy security, there is a broad
agreement that a wider, integrated approach is required to address the
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multiplicity of energy security challenges (Yergin 2006; Cherp and
Jewell 2011; Kuzemko et al. 2016; Dannreuther 2017). Attempting to
address this need, two schools of thought have emerged. The first seeks
to address the issue through classification, by clustering energy con-
cerns into themes and creating lists of main energy security elements/
objectives. The second seeks to address the issue through quantification,
by developing indices that assess and track the performance of nations
in the energy security field using sets of metrics (Cherp and Jewell
2011). The next section reviews the classification methods, whereas a
review of the quantification methods is beyond the scope of this chapter.

Energy Security Defined Through Classification
of Concerns

In their review of 104 studies of energy security, from 2001 to 2014,
including peer-reviewed papers and reports of national agencies, inter-
national institutions and business/professional bodies, Ang et al. (2015)
identify 83 definitions of energy security and seven themes/dimensions
that these definitions focused on or incorporated. These include energy
availability, infrastructure, energy prices, environment, societal effects,
governance and energy efficiency. Of those, only a handful proposed an
energy security definition focusing/based on only one of these dimen-
sions. Moreover, their analysis of how the focus of the proposed defini-
tions evolved over time indicated that energy availability, infrastructure
and energy prices were and remain critical concerns. However, over
time, energy security has been considered in a more holistic and inte-
grative manner, in recognition of the increasing complexity of the issues
it is impacting on and of those that affect it. As such, environmental,
societal, governance and energy efficiency dimensions have increasingly
been encompassed in energy security conceptions. This evolving pat-
tern of factors considered as critical in conceptualising energy security
reflects the changing focus of energy policy and governance concerns at
international, regional and national levels.

In another study, Sovacool and Brown (2010), based on their
meta-analysis of 91 peer-reviewed papers published between 2003 and
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2008, identified four interconnected factors on which energy security
should be based. These include availability, affordability, energy and
economic efficiency, and environmental stewardship. The latter factor
incorporates the elements of sustainable use of resources, mitigation and
adaptation to climate change and protection of the environment. This
study was largely echoed by Ang etal. (2015) who identified similar
factors.

Given that both studies—by Sovacool and Brown (2010) and Ang
etal. (2015)—were based on the meta-analysis of peer-reviewed papers
and, in the case of the latter, various reports, the similarity of the iden-
tified themes indicates that the academic community and to a certain
extent national and international institutions, have continued to con-
sider the energy security conception in a multidimensional manner,
reflecting the complexity of the issues at hand. Moreover, it could be
argued that these similarities indicate the emergence of a unified per-
spective in the conceptualisation of energy security, which might pro-
vide a shared language and framework to underpin, develop and
evaluate policy and governance efforts to enhance energy security.

Notable taxonomies of energy security concerns/dimensions include:

 'The 4As: availability (i.e. physical existence of resources); accessibility
(i.e. geopolitical conditions affecting access to resources); affordability
(i.e. the cost associated with the full cycle from extraction to consump-
tion); and acceptability (i.e. impact on climate change, environmental
degradation, human rights and political stability) (Kruyt et al. 2009);

e Elkind’s taxonomy, which similarly to Kruyt et al. (2009), focuses on
availability, accessibility, affordability and sustainability (Elkind 2010);

o The “4Rs of energy security’ consisting of review to understand the
issue; reduce the amount of energy used; replace resources by diversi-
fying; and restrict by regulating new demand (Hughes 2009);

» Conceptualisation of energy security by incorporating five dimen-
sions: availability, affordability, technology development, sustainabil-
ity and regulation (Sovacool and Mukherjee 2011);

e Similar to the above, Sovacool’s conceptualisation of energy security,
comprising the interrelated elements of availability, affordability, effi-
ciency, sustainability and governance (Sovacool 2013);
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o Winzer’s simplified definition of energy security as energy supply con-
tinuity, further divided into commodity supply continuity, service supply
continuity and continuity of the economy (Winzer 2012); and

* Johansson’s typology of energy security, which distinguishes between
the energy system as an object exposed to security threats, incorporating
the security of supply and the security of demand, and the energy
system as a subject generating or enhancing insecurity, comprising eco-
nomic and political, environmental and technological risk factors

(Johansson 2013).

The classification of energy security attributes—either based on the
meta-analysis of energy security studies or proposed by individual con-
tributions—permits the systematic analysis of energy security challenges
and concerns (Dannreuther 2017). Yet, in the case of individual stud-
ies, the process and criteria for drawing lists of key characteristics appear
arbitrary. Similarly, meta-analysis reports fail to systematically justify
the method for selecting energy security issues within their scope and
clustering them into key themes (Cherp and Jewell 2011). Furthermore,
the classification does not necessarily result in an integrative approach
to action based on enhanced understanding and assisting in developing
integrated solutions (Cherp and Jewell 2011).

As an alternative to the classification approach, and specifically the
influential 4As definition (Kruyt et al. 2009); Cherp and Jewell (2014)
adopted the definition of energy security as ‘low vulnerability of vital
energy systems (as proposed by, for example, Jewell etal. 2014).
Arguing that energy security is ‘an instance of security’, Cherp and
Jewell sought to answer fundamental questions relating to any security
concern (as proposed by Baldwin 1997): ‘For whom? For which val-
ues? From what threats?” (Cherp and Jewell 2014, p. 415). Utilising
this approach, they argued, permits the exploration of vulnerabilities
through the lens of resilience, exposure to risk, and the interconnec-
tion between energy systems and services vital for social welfare and
economic development. Furthermore, it offers an integrative approach,
drawing from multiple fields of expertise.

Adopting a systems vulnerability analysis perspective permits the
comprehensive study of energy systems in their entirety including
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analysing and assessing the vulnerability of their constituent parts
as well as designing mitigating and developmental actions. In con-
trast, the 4As definition narrowly focuses on the security of supply
(Kruyt et al. 2009), omitting key elements and factors of critical impor-
tance to the security of an energy system, such as infrastructure and
market volatility. Moreover, the systems vulnerability analysis approach
allows sufficient flexibility in considering energy systems in diverse con-
texts. It enables the identification of detailed and contextually specific
elements including vital parts of an energy system and areas of vulner-
ability. It also permits an analysis of potential threats and identification
of the system’s resilience to them. Furthermore, whilst acknowledging
the existence and influence of different contexts and actors, a systems
vulnerability analysis facilitates the separation of objectively existing/
tangible elements (e.g. energy stocks, infrastructure, markets) from
socio-political (subjective) elements; national and/or institutional inter-
ests, priorities and objectives; and future expectations.

In summary, a systems vulnerability analysis seeks to draw insights
from different disciplines, advance our understanding of energy security
and inform policy design, implementation and evaluation. Importantly,
it could inform strategies at all levels and underpin the development of
implementation mechanisms within the context of the emergent energy
security paradigm.

Yet, most recently, Azzuni and Breyer used a vulnerability-focused
approach to identify 15 dimensions of energy security: availability,
diversity, cost, technology and efficiency, location, timeframe, resilience,
environment, health, culture, literacy, employment, policy, military and
cybersecurity (Azzuni and Breyer 2018). Their study adopts a concep-
tion of energy security as a ‘feature (measure, situation, or a status) in
which a related system functions optimally and sustainably in all its
dimensions, freely from any threats’ (Azzuni and Breyer 2018, p. 5).
Using this definition as a basis, they identified as many factors as pos-
sible with some relationship with energy security arguing that even if a
factor is of lesser importance, its inclusion provides additional insights.
Although this is undoubtedly true, it is debatable whether incorporat-
ing all possible dimensions relating—even tenuously—to energy security
promotes our understanding of the concept and, importantly, assists in
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formulating effective policy and governance to enhance it. Moreover,
the energy security definition underpinning the selection of pertinent
factors lacks clarity and precision and appears overly general to provide
a good grounding for developing, implementing and evaluating energy
security policy.

This draw to conceptualising energy security through identifying
its constituent parts indicates an implicit or explicit recognition that
energy security is a value in continuous tension and competition with
other values, such as economic efficiency and growth, sustainability
and justice (Dannreuther 2017). As such, it should be considered as an
integral part of the energy trilemma, that is the search for equilibrium
between three fundamental objectives: to ensure energy security, energy
equity and environmental sustainability (World Energy Council 2016).
In transitioning to secure, affordable and sustainable energy systems,
WEC has identified five key strategies. These are: diversifying and trans-
forming the energy supply; expanding infrastructure to improve energy
access; pursuing consumer affordability and economic competitiveness;
enhancing energy efficiency and managing demand across all sectors of
the economy; and decarbonising the energy sector and supporting the
shift to a low carbon economy (WEC 2016). WEC’s trilemma approach
is widely accepted as providing a useful theoretical framework for con-
ceptualising, evaluating and taking action to enhance energy security.
However, the associated strategies for resolving, or reaching an equilib-
rium in, the energy trilemma, provide a set of broad policy goals that
require appropriate contextualisation and operationalisation.

The classification of key dimensions of energy security as a means
of conceptualising it and addressing the multiplicity of challenges sur-
rounding it offers a basis for a shared understanding amongst energy
security scholars, from different disciplines, as well as a shared lan-
guage for scholars and policymakers. Furthermore, it could underpin
international collaboration and enable the formulation of a strategic
direction and goals, broadly shared by nations worldwide, to address
those challenges and enhance energy security. Nonetheless, identify-
ing key energy security dimensions through the classification of con-
cerns does not remove the need for contextualising these dimensions
and, consequently, the strategic direction and goals stemming from
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them. Moreover, it does not remove the need to operationalise them
by designing and implementing appropriate implementation mecha-
nisms. Finally, the utility of such classifications is in direct correlation
with their attempt to be all-encompassing and, hence, too general to be
of relevance and use in progressing the study of energy security and in
informing and underpinning policy formulation and implementation.

Why Reconceptualise Energy Security?

Why is it necessary to revisit the conceptualisation of energy security?
As with any study, this need stems from research objectives, the gaps
in existing literature, as well as from a new context. Compared to the
1980s and 1990s (and earlier time), the context in many nations, as
well as international conditions in energy generation and consump-
tion, have changed dramatically. This was discussed by this chapter in
relation to the emergent twenty-first-century energy security paradigm.
However, having described its elements, this chapter also challenges the
emergent paradigm due to a range of reasons, referring to the gaps in
extant literature.

To discuss these gaps, we need to raise the question: what is the foun-
dation for conceptualising (or reconceptualising) energy security? Some
answers have already been provided: the foundation might be a nation’s
specific context; a nation’s position in the energy market (e.g. importer
or exporter); or a certain perspective (e.g. continuity or vulnerability).

A vast array of available energy security’ definitions and concepts dis-
play much ambiguity and lack of explanation. For example, what are
‘reasonable cost’ or the ‘affordable price’ of energy? What is reason-
able and affordable for one, might be unreasonable and too expensive
for another. From the economic perspective, the price paid becomes
the equilibrium price (and sets the equilibrium quantity), no matter
whether it is ‘affordable’ or ‘unaffordable’. At any given time, the price
of energy is the one at which quantity demanded equals quantity sup-
plied. Therefore, the use of terminology, such as ‘affordable’ and ‘rea-
sonable’ carries little meaning and requires rigorous justification. Similar
drawbacks apply to the use of ‘abundance’ and ‘acceptability’: whilst
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abundance might quickly lead to irrational use of energy, acceptability
(the impact of a certain national energy system on climate change or
political stability) is very difficult to define, measure and monitor,
particularly in the long run (Szulecki 2018).

Yet another drawback of the existing conceptualisations of energy
security is the tendency towards all-embracing definitions. Including
15 dimensions, such as culture, diversity and others, in energy security
(Azzuni and Breyer 2018), inevitably dilutes the focus and makes the
definition unclear and indistinguishable from other all-embracing defi-
nitions. Whilst these attempts may have their merit as manifestations of
a holistic approach, the theoretical underpinnings of these conceptions
are difficult to identify.

Furthermore, in contrast to very broad definitions, the narrowly
focused definition of energy security as reliable supply omits certain
critical dimensions. Is the environment protected? Is security of sup-
ply plausible to the majority of the population, from the perspective of
energy consumption? Can short-term security of supply provide guaran-
tees for long-term growth? Fundamentally, what theoretical framework
might underpin the narrow focus on security of supply?

Energy Security as Ever-Increasing Utilisation
of Renewables and Improvement
in Energy Efficiency

Prior to discussing our approach to energy security, it is worth stating
the assumptions that we made. These are as follows:

e We do not aim to provide a single, universal (one-size-fits-all) defi-
nition or concept of energy security. Rather, we acknowledge the
significance of three things: (a) a certain field (e.g. political science,
technology and innovation or economics of development) that
provides the terminology and draws on basic concepts in the field;
(b) the context (e.g. national, regional, bilateral, multilateral or inter-
national); and (c) diversity of approaches, definitions and concepts
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(i.e. interdisciplinary and multidisciplinary studies undoubtedly have
their merit and should be encouraged).

* We aim for an improved conceptualisation, rather than a novel defi-
nition of energy security. This is because we are looking for a rich (or
richer) picture of energy and related issues whilst focusing on a defi-
nition might result in numerous limitations.

o A theoretical framework that underpins this chapter’s understand-
ing of energy security is sustainable development, in its commonly
shared meaning of ‘development that meets the need of the present
without compromising the ability of future generations to meet their
own needs’ (UNCSD 2001). Focusing on two critical parts of energy
security—ever-increasing RES utilisation and efhiciency improve-
ments—means pursuing ‘opportunities that sustain the natural and/
or communal environment as well as provide development gain for
others’ (Patzelt and Shepherd 2011, p. 632), which are categorised as
sustainable development opportunities. Development gain includes
economic, environmental and social gains (Leiserowitz et al. 2006;
Shepherd and Patzelt 2011; Patzelt and Shepherd 2011) to each of
which policy and governance aimed at energy security contribute.

e We view energy security as a critical component of energy policy, i.e.
we assume that energy security is, or should be, embedded in policy.
In reality, this may or may not be true. It is well known that many
nations include mentions of energy security in policy documents
setting strategic direction and even set certain goals to achieve energy
security. However, implementation tools and mechanisms are often
lacking, and energy security remains at the level of high-order politi-
cal and economic rhetoric, which explains the next point.

o Although we adopted the policy and governance perspective, our
focus is on governance, i.e. implementation. This is because the need
for effective governance schemes and instruments cannot be over-
emphasised. This chapter draws on governance as ‘a government’s
ability to make and enforce rules, and to deliver services regard-
less of whether that government is democratic or not’ (Fukuyama
2013, p. 350). Adopting a view that the governance’ core is execu-
tion (Fukuyama 2013), the chapter does not examine policy agenda
of certain nations. Many nations’ policies include statements about
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energy security, renewables and improvements in the use of energy
resources. However, in most countries, progress in achieving set tar-
gets has been minimal and/or slow. Rather than examining policy, we
aim to identify improvement opportunities related to governance.

e Still, the discussion of governance should not be viewed as norma-
tive, as individual contexts are likely to determine individual solu-
tions for each country (see, for example, Chapter 5 about Australia or
Chapter 6 about Ukraine). The book offers insights into the govern-
ance experience that could be borrowed, adapted, enhanced and used
as appropriate in other nations. However, it is unlikely that mechani-
cal copying of experience would work in another context.

The policy and governance perspective inevitably implies a long-term
view, as swift changes in the energy sector and, more importantly, quick
results are extremely difficult to accomplish. Political approvals, technol-
ogy adoption, investment decisions and deployment of facilities require
considerable time. Although radical policy (or paradigm) shifts are
possible, a more realistic approach, based on vast experience across the
globe, is the one requiring incremental changes that are consistent and
coherent. Therefore, we view energy security as a process: it includes
expanding the utilisation of RES and improving resource use efficiency.
The term resource use efficiency (or resource efficiency) is used from the
perspective of deriving the most value from resource inputs (related to
energy production), and incorporates energy efficiency, whilst materials
efliciency is beyond the booK’s scope.

The proposed conceptualisation of energy security does not speak
directly about security of supply. Of course, a call to disregard continu-
ity and reliability of energy supply would be unwise. From a practical
perspective, this call will be premature as the share of renewable energy
and savings from efficient energy use are very small in most nations
and insufficient to replace fossil fuels to a degree that could be viewed
significant. Rather, we argue that nations’ energy policies should be
complemented by a range of governance tools. Promotion of renewables
needs to be in the form of gradual increases of the share of renewable
energy in the total energy generation and consumption, which should
be supported by instruments, such as government subsidies, low-interest
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loans, feed-in tariffs and other incentives for producers and consumers.
Resource efficiency should also be enabled by implementation mecha-
nisms, such as innovation vouchers, energy-saving measures, incentive
schemes and financial support for the development of smart grids and
other resource-efficient technology. In addition, governance would
benefit from special tools aimed at community mobilisation as local
communities show significant potential for both renewable energy gen-
eration and improvements in resource use efliciency (e.g. see Chapter 8
about the experience of the south-west of the UK in community mobi-
lisation). To summarise, in both areas—utilisation of RES and resource
efficiency—policy objectives (that often are already in place) need to
be supported by a broad and elaborate range of governance schemes,
procedures and tools.

The proposed approach to energy security may not seem novel as
it draws on two items that have been under discussion for decades.
However, its novelty is precisely in its focus exclusively on these two
parts of energy policy—renewables and efhciency. We view energy secu-
rity as sustainable use of RES, which means the purposeful and ever-
increasing utilisation of renewable sources for the production of power,
and a corresponding decrease in reliance on non-renewable sources,
complemented by resource efficiency programmes. The latter are a nat-
ural part of energy security as efficiency means absence of waste. More
efficient use of energy stemming from simple actions, such as better
insulation, to sophisticated and technologically challenging solutions,
such as smart grids, result in reducing consumption. Although this
does not have a direct impact on how (from what sources) energy is
generated, optimised consumption might further limit the use of fos-
sil fuels in favour of the enhanced utilisation of renewables. Supported
by governance instruments, efficiency measures could be geared not
only towards reduction of consumption, but also towards energy efh-
cient solutions aimed at replacing traditional energy use by renewables
(e.g. ‘green’ buildings).

The principal benefit of the proposed approach to energy security can
be described as follows. The gradual shift to renewables will take dec-
ades, which explains the need not only for long-term policy objectives,
but also for governance instruments designed to facilitate and support
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the lengthy transition from fossil fuels to renewables. In the long run,
in the light of reducing deposits of fossil fuels, growing environmen-
tal concerns and the pressing need for climate change mitigation, only
this approach will enable nations to secure resources that can meet their
energy needs. It is worth noting that energy supply will remain part of
energy security as long as a nation uses fossil fuels; however, fossil fuels
should be a shrinking part of a nation’s energy mix. Therefore, although
the proposed approach does not directly refer to security of supply, its
ultimate benefit is in ensuring reliable and an ever-increasing supply of
energy from non-finite energy sources, as opposed to fossil fuels, thus
ensuring a nation’s sustainable development.

Our conceptualisation of energy security can be well illustrated
with the case of Kazakhstan, a resource-rich nation in Central Asia.
Kazakhstan’s oil sector has been playing a key role in the nation’s devel-
opment to date and can be credited for its contribution to the rapid
economic growth following the country’s independence from the Soviet
Union in 1991. However, Kazakhstan’s reliance on oil, gas and coal,
due to their role as a principal source of energy and a critical source
of budget revenue, has created path dependency. One might argue that
the oil lobby constrains the development of renewables due to vested
interests. The nation’s vast oil reserves provide broad opportunities for
the diversification of the economy, although to date, these opportunities
have been largely missed. This however raises a concern about the coun-
try’s sustainability in the long run. At the same time, since 2000, the
nation has been taking steps to put in place a policy aimed at promot-
ing renewables, and a large number of laws and regulations have been
adopted. Kazakhstan’s potential for utilising renewables is significant
and estimated at over 1 trillion kWh/year, with power generation from
wind and solar resources considered both technically and economically
viable (Energy Charter Secretariat 2013; REEEP 2014). Yet, to date, the
renewables sector remains underdeveloped, with many elements, such as
tariffs, incentives and procedures, yet to be established and institutional-
ised. Many existing processes and tools that are supposed to incentivise
RES promotion are ineffective or unclear for producers and consum-
ers (Koulouri and Mouraviev 2018). In summary, although renewables
are part of the country’s energy policy, the governance of renewables
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is yet to be developed. If Kazakhstan is to be successful in reducing its
dependency on oil, ensuring energy security and sustainable economic
development, it is crucial that the utilisation of renewables significantly
expands (Koulouri and Mouraviev 2018). Critically, the ever-increasing
utilisation of renewables depends on governance, rather than on policy
that is already in place.

Conclusion

Aiming to highlight a range of energy security features, in the twenty-first
century, a variety of approaches have led to an emergent paradigm.
Many, if not most researchers, view energy security as a multidimen-
sional construct whose conceptualisation is contextual, rather than some-
thing that could be universally accepted. The field of study and a certain
nation’s conditions are important drivers of understanding energy secu-
rity. An analysis of taxonomies of energy security dimensions shows that
there has been a shift from a narrowly focused approach (security means
reliable supply of oil) to a much broader, multidimensional conceptual-
isation. It typically includes management of supply of and demand for
energy; development of new technologies; energy production from a
range of sources; diversification of suppliers; and resilience of the energy
system. These broad approaches to energy security have their merit and,
owing to their multiplicity and similarity between them, form the emer-
gent paradigm. However, the broad approaches also carry some draw-
backs, amongst which the most critical are lack of precision; an attempt
to embrace too many dimensions; failure to address environmental
concerns; and insufficient attention to a long-term perspective and
sustainability.

In contrast to broad views, we offered conceptualisation of energy
security that focuses on two interconnected components—ever-
increasing power generation from renewables and improvements in
resource use efficiency. By emphasising that RES and resource efficiency
require effective governance, rather than additional policy acts, the
chapter shapes the government’s energy security agenda: its nature is in
the gradual departure from the dependency on fossil fuels to increasing
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utilisation of renewables, which would ensure long-term economic,
social and environmental sustainability.

The chapter contributes to the debate on conceptualising energy
security by offering a clear and focused approach that links govern-
ance (of RES and resource efficiency) with sustainability: more renew-
able energy means less use of fossil fuels; greater resource use efficiency
means less demand for energy from all sources; and smaller dependency
on non-renewables means greater sustainability. The proposed novel
understanding of energy security challenges the emergent paradigm
discussed earlier in this chapter. Revisiting the core elements of a pol-
icy paradigm (shared ideas; organised actors with a set of responsibili-
ties; institutional capacities for implementation), we argue that a novel
approach to energy security, once embedded in governance, is likely to
swiftly transform into a policy paradigm. The only element that is cur-
rently missing is implementation capacities, i.e. governance. A more
detailed discussion of this transformation and conditions under which it
could take place might form a useful subject for future research.
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Increasing Utilisation of Renewable
Energy Sources: Comparative Analysis
of Scenarios Until 2050
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Introduction

This chapter views energy security through the lens of renewable energy
sources (RES) as a major contributor to economic, environmental and
social sustainability. Energy security is contextual, dynamic and mul-
tidimensional (Ang etal. 2015). This is because its conceptualisation
is dependent on and influenced by the context it applies to; it evolves
over time, following changes in our knowledge and understanding of
the natural world and technological advances, and integrates numerous
dimensions related to resource availability and accessibility, technolog-
ical capacity, policy, governance and sustainable development. Energy

M. Karatayev (D<)

Energy Technologies Research Institute, University of Nottingham,
Nottingham, UK

e-mail: marat.karatayev@nottingham.ac.uk

G. Movkebayeva - Z. Bimagambetova
School of International Studies, Al-Farabi Kazakh National University,
Almaty, Kazakhstan

© The Author(s) 2019 37
N. Mouraviev and A. Koulouri (eds.), Energy Security,
https://doi.org/10.1007/978-3-030-01033-1_3


https://doi.org/10.1007/978-3-030-01033-1_3
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-01033-1_3&domain=pdf

38 M. Karatayev et al.

security has increasingly been taking a central place on the policy
agenda of many developed and developing nations. Meanwhile, there
is an emerging consensus on the seriousness of the impact of climate
change and the need for mitigating action. In view of this, the recent
Paris Agreement has reinforced the requirement for a challenging
low-carbon transformation of the global energy sector (UN 2015).

Regarding the link between renewables and energy security, it is rec-
ognised that RES have the potential to become one of the principal
contributors supporting the energy security and sustainable develop-
ment of both industrialised and developing countries (IPCC 2007; Olz
etal. 2007). RES are inexhaustible, contrary to fossil fuels. An abun-
dant supply of solar, wind, hydro, biomass and geothermal resources is
available in many regions worldwide with the potential to provide for
over 10,000 times the current global energy needs. This is significantly
more than other energy sources, such as geothermic or tidal energy,
nuclear power and fossil fuel burning (Ellabban et al. 2014). Increasing
the share of RES in the energy mix will gradually reduce nations’
dependence on fossil fuels and their vulnerability to the impacts of price
volatility, which characterises the energy commodities markets (Francés
etal. 2013). Furthermore, RES infrastructure could be of a smaller
scale than that of traditional energy, thus making it ideal for decentral-
ised power generation in rural areas (Bassam 2001). Finally, RES energy
production mitigates against the environmental impact of traditional
energy generation, protecting the environment, local inhabitants, and
their living conditions (Panwar et al. 2011).

RES are often studied in relation to their environmental impact and
climate change (IPCC 2007), whilst little attention is paid to their
potential contribution to nations’ energy security. This chapter aims
to use energy security indicators to examine the relationship between
the deployment of renewable energy technologies and energy secu-
rity in current and future scenarios. These indicators include the Total
Primary Energy Supply (TPES!), the share of RES in TPES, the energy

'TPES: Total Primary Energy Supply is made up of the indigenous production plus imports
minus exports, international marine and aviation bunkers, and plus/minus stock changes
(International Energy Agency, https://www.ica.org/statistics/resources/balancedefinitions/#tpes,
accessed on 05/12/2016).
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import dependency, the energy intensity, electricity production technol-
ogies, energy-related carbon dioxide emissions, carbon emissions trad-
ing prices and energy prices. In particular, it aims to provide insights
into the future energy consumption and supply mix; the depletion rate
of natural resources; the technical and economic potential of renewa-
ble energy; the fluctuations/adjustments of energy and carbon emissions
trading prices; and the plausible changes of the levels of energy-related
emissions to the atmosphere.

The chapter begins with an overview of the criteria used for select-
ing the quantitative and qualitative scenario studies analysed, provid-
ing a brief summary of their elements and underpinning assumptions.
It then discusses key drivers shaping the global energy supply and
demand. Furthermore, it considers the plausible transformative impact
of changes to the key drivers on different sectors of the energy system,
within a time horizon of 2050. The chapter next discusses sources of
uncertainty likely to affect the realisation of the RES’ potential in the
future. It finally concludes by summarising key learning points emerg-
ing from the scenario analysis and providing recommendations for
developing strategies to enhance energy security.

Selected Scenarios

This study is based on the review and analysis of quantitative and qualita-
tive scenario studies. Scenario studies are recognised as a useful approach
to widen the focus of short-term policy debates, and to explore more rad-
ical system changes (S6derholm et al. 2011). Scenario studies can explore
technologies, costs, policies, investments, emissions, social appropriateness
and shares relative to fossil fuels and nuclear energy (Martinot et al. 2007).
International governmental and non-governmental organisations design
specific baseline and policy scenarios to predict the effects of different pol-
icies on future energy security performance at global and regional levels
and their likely impact on energy security indicators.

In this study, energy scenarios were selected on the basis of the fol-
lowing criteria: a time horizon between 2010 and 2050; quantita-
tive and qualitative analysis; assumptions on technical, demographic,
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economic, social, and political parameters; focus on renewable
energy technologies and nuclear energy; geographic coverage of the
Organisation for Economic Cooperation and Development (OECD)
countries, China, India and other Asian non-OECD member coun-
tries. Furthermore, the selected scenarios were released in the last 7 years
(between 2010 and 2017); are of international relevance; and in their
totality, cover a broad range of stakeholder groups.
Using the above criteria, the following studies were selected:

e World Energy Outlook 2012 (IEA 2012);

e Energy Technology Perspectives—Pathways to a Clean Energy
System to 2050 (IEA 2012);

e Energy Revolution: A Sustainable World Energy Outlook (EREC
etal. 2012);

o The Energy Report: 100% Renewable Energy by 2050 (WWF and
ECOFYS 2011);

® Global Energy Assessment: Towards a Sustainable Future (IIASA

2012);

BP Energy Outlook 2030 (BP 2013);

The Outlook for Energy: A View to 2040 (ExxonMobil 2012);

Global Wind Energy Outlook (GWEC 2013);

International Energy Outlook 2011 (US EIA 2011);

Future World Energy Scenarios (Enerdata 2017).

Table 3.1 provides an overview of the selected scenarios with details on
their time horizon and key characteristics.

Key System Drivers

This section focuses on key system drivers that shape global energy
supply and demand. There are a number of drivers contributing to sig-
nificant increases in energy demand. These are population dynamics
and urbanisation, economic development and GDP growth, degree of
policy action and geopolitical relationships, technical and structural
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change, technology costs, fossil fuel prices and CO, emission pathways
and allowance costs.

Demographic Change

Future population development is an important factor in energy sce-
nario building because population size affects the size and composition
of energy demand, directly and indirectly, through its impact on eco-
nomic growth and development. Most of the scenarios use the United
Nations Development Programme (UNDP) projections for population
growth as shown in Table 3.2. Based on the UNDP’s 2010 assessment,
the world’s population is expected to grow by 0.76% on average over
the period 2010-2050, from 6.8 billion people in 2010 to nearly 9.4
billion by 2050 (UNDP 2010). From a regional perspective, the popu-
lation of the developing regions will continue to grow most rapidly. The
population of Eastern Europe/Eurasia will face a continuous decline,
followed after a short while by the OECD Asia Oceania. The popula-
tions in OECD Europe and in OECD North America are expected to
increase through 2050. Meanwhile, the share of the population living
in today’s non-OECD countries will increase from the current 82-85%
in 2050. China’s contribution to the world population will drop from
20% today to 14% in 2050, whilst Africa will remain the region with

Table 3.2 Population projections by regions (in millions)

Region 2010 2015 2020 2025 2030 2040 2050
World 6818 7284 7668 8036 8372 8978 9469
OECD Europe 555 570 579 587 593 599 600

OECD North America 458 484 504 524 541 571 595
OECD Asia and Oceania 201 204 205 205 204 199 193

Eastern Europe 339 340 341 340 337 331 324
India 1208 1308 1387 1459 1523 1627 1692
China 1342 1377 1407 1436 1452 1474 1468
Non-OECD Asia 1046 1128 1194 1254 1307 1392 1445
Latin America 468 499 522 544 562 589 603

Africa and Middle East 1202 1274 1528 1687 1857 2226 2450

Source Adapted by the authors from the UN world population prospects—2010
revision (UNDP 2010)



3 Increasing Utilisation of Renewable Energy Sources ... 45

the highest growth rate, with a share of 24% of the world population
in 2050. This projected population growth will lead to an increased
demand for energy.

Table 3.2 provides an overview of projected population growth in
different regions of the world from 2020 to 2050.

Urbanisation

Increasing urbanisation is the second critical long-term demographic
feature, frequently ignored in energy studies. More than 80% of the
population of industrialised countries lives in urban areas, and many
developing countries show similar high urbanisation rates. According
to the UN’s last estimate (UN 2014), 4.3 (60.6%) of 7.1 billion peo-
ple worldwide live in urban agglomerations and, over the next decade,
the urban population is projected to increase to almost 5.2 billion. An
increasing percentage of this urban population will live in megacities
with over 10 million inhabitants. Moreover, it is estimated that eight
cities will have more than 15 million inhabitants each; only two of
these, Tokyo and New York, are in highly industrialised countries. The
remaining six (Beijing, Mumbai, Kolkata, Mexico City, Sao Paolo and
Shanghai) are in developing countries. Providing adequate and clean
energy services for a world in which the population lives predominantly
in urban areas will be a challenging task, due to infrastructure (i.e. cap-
ital) requirements, enormous spatial energy demand densities and the
need for clean energy in order to mitigate the creation of urban smog
from coal fires and/or dense motorised traffic that currently plagues
most megacities.

Macroeconomic Development

Economic growth is a key driver for energy demand. Since 1971,
each 1% increase in global Gross Domestic Product (GDP) has been
accompanied by a 0.6% increase in primary energy consumption (IEA
2012). The decoupling of energy demand and GDP growth is there-

fore a prerequisite for all scenarios as rapid economic development is
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propelling significant increases in energy use. GDP growth in all regions
is expected to slow gradually over the coming decades (EREC etal.
2012). World GDP is assumed to grow on average by 2.2% per year
over the period 2035-2050, compared to 3.1% from 1971 to 2010
(Table 3.3). China and India are expected to keep a higher GDP growth
than other regions, followed by the Middle East, Africa, and the rest of
non-OECD Asia. GDP in OECD Europe and in OECD Asia Oceania
is assumed to grow by around 1.6 and 1.3% per year, respectively,
over the projection period, whilst economic growth in OECD North
America is expected to be slightly higher. Table 3.3 provides an overview
of projected GDP development to 2050.

Development and Geopolitics

Examining demographics in relation to economic development, it
becomes clear that there will be a long-term shift in the geographical
focus of energy use. In 2010, developing countries’ share of energy
use was 40%. By 2050, the share of developing countries is estimated
to range between 60 and 70%, i.e. a complete reversal of the current
energy geopolitical situation. In fact, most scenarios (e.g. IEA 2012;
Greenpeace 2012; BP 2013; ExxonMobil 2012) project faster energy
demand growth in developing countries, particularly in China, India,
Pakistan, Indonesia, Malaysia and countries in Latin America, the

Table 3.3 GDP development projections (in %)

Region 2010-2020 2020-2035 2035-2050 2010-2050
World 4.2 3.2 2.2 3.1
OECD North America 2.7 2.3 1.2 2.0
OECD Asia and Oceania 2.4 1.4 0.5 1.3
OECD Europe 2.1 1.8 1.0 1.6
India 7.6 5.8 3.1 5.3
China 8.2 4.2 2.7 4.7
Non-OECD Asia 5.2 3.2 2.6 3.5
Latin America 4.0 2.8 2.2 3.5
Middle East 4.3 3.7 2.8 3.5
Africa 4.5 4.4 4.2 4.4

Source Adapted by the authors from EREC et al. (2012)
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Middle East and Africa. These trends will have an impact and lead to

changes in energy systems and energy geopolitics (Umbach 2010;
Lombardi and Gruenig 2016).

Infrastructure

Despite energy geopolitics, market exclusion remains a serious chal-
lenge. To date, some two billion people do not have access to mod-
ern energy services due to a lack of energy infrastructure. Many
regions are overly dependent on a single, locally available resource,
such as traditional fuelwood or coal, and have limited access to the
clean flexible energy forms required for economic and social devel-
opment (IEA 2012). Moreover, urban and rural poor populations
need to get connected to energy grids in order to have access to
modern energy services. Infrastructure is the backbone of the energy
system, and the future requirements for new infrastructure will be
truly vast (IEA 2012). New decentralised energy options could
help to reduce energy costs in rural areas, with high cost decreasing
through research and development efforts and experience gained in
niche market applications. Meanwhile, improving interconnections
of energy grids for natural gas and electricity on a continental scale
remains a task ahead for many regions, in particular Asia, Latin
America, and—in the long term—Africa. Moreover, development of
the energy infrastructure is required in Eurasia, particularly to match
the abundantly available resources of oil and gas in the Caspian
region, Siberia and the Arctic Area with the newly emerging centres
of energy consumption in Asia.

Technical and Structural Change

New energy technologies on the supply side and for energy-using
devices are expected to lie at the heart of renewable energy devel-
opment, efficiency improvements, cost reductions and better
services provided by the energy sector. In high economic growth sce-
narios where large quantities of fuels will be required, there need to
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Fig. 3.1 Forecasted renewable energy technology cost (Source Adapted by the
authors from NREL 2015)

be considerable advances in hydrocarbon exploration and extraction,
renewable and nuclear electricity generation, hydrogen and biofuel pro-
duction and conversion, and more efficient and smart grid systems. In
ecologically driven scenarios, low-carbon fossil and renewable technol-
ogies are favored and renewable energy technologies costs—indicated
as light areas on Fig. 3.1—are projected to decrease by 2025. In fact,
the cost of photovoltaic panels, wind and solar power technologies and
biotechnologies—shown as dark areas on Fig. 3.1—has dropped signif-
icantly over the last 20 years, and it is projected to continue decreasing
in the future.

Figure 3.1 provides an overview of the projected cost of photovol-
taic, concentrating solar power, geothermal, wind and bio-based ethanol
technologies up to 2025.

Fossil Fuel Prices

The projections of energy prices are a very uncertain issue, as fuel
prices will continue to be set by market supply, demand and regula-
tory dynamics. The recent increase of shale gas and shale oil produc-
tion as well as the increase of renewable energy use has resulted in low
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price projections for fossil fuels. For example, under the 2014 oil and
gas price scenario from Bloomberg, an oil price of just 45-50 USD per
barrel was assumed for 2030 (Bloomberg 2015). According to Future
World Energy Scenarios, based on supply-demand fundamentals,
long-term oil prices should move in a range of 60-100 USD per bar-
rel (Enerdata 2017). However, the projections in the WEO Current
Policies scenario and Greenpeace scenario might still be considered too
conservative; both scenarios have assumed a price development path for
fossil fuels significantly higher than the Bloomberg scenario as can be
seen in Table 3.4.

Table 3.4 provides projections of crude oil and natural gas imports
and biomass prices up to 2050.

Emission Pathways

Over the last decade, CO, emissions have increased by an average of
3% per year, despite the increased focus on climate change and its mit-
igation. This was mainly the result of high economic growth, particu-
larly in coal-based economies, and higher oil and gas prices which led to
an increase in coal-fired power generation. In the future, emissions are
expected to grow further. In the WEO 2012 Reference scenario, CO,
emissions are expected to increase from 29 Gt (gigatons) CO, in 2007
to 40 Gt by 2030. CO, emissions continue to grow in the ETP 2012
Baseline scenario projections beyond 2030, reaching 57 Gt in 2050.
Nearly all the growth in global CO, emissions in the Baseline scenario
comes from outside the OECD; emissions from non-OECD countries
are expected to grow from 15 Gt CO, in 2007 to 42 Gt CO, in 2050,
whilst OECD emissions grow from 14 Gt CO, to 15 Gt CO, over the
same period. Most of the increase in the OECD countries comes after
2030 and long-term emission projections are highly uncertain. In the
WEO 2012 higher GDP case, CO, emissions reach 43 Gt by 2030,
compared to 40 Gt in the Reference scenario and 38 Gt in the low
GDP case. Similarly, the high energy demand projections for 2050 indi-
cate that emissions could be up to 20% higher than the 57 Gt projected
in the Baseline scenario for that date.
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Table 3.5 The assumptions on CO, emissions cost development, in USD

Countries 2020 2030 2040 2050
Annex-B countries 25 40 55 75
Non-Annex-B countries 0 40 55 75

Source Adapted by the authors from UNFCCC (2011)

Cost of Carbon Emissions

Assuming that a carbon emissions trading system is established across
all world regions in the longer term, the cost of CO, allowances needs
to be included in the calculation of electricity generation costs. All ana-
lysed scenarios consider CO, emissions cost development as applied in
the Kyoto Protocol for countries in Annex B (in which 37 countries
have binding targets including Australia, European Union member
countries, Belarus, Iceland, Kazakhstan, Lichtenstein, Norway, Russia,
Switzerland and Ukraine) and non-Annex B countries without binding
targets (including Argentina, Azerbaijan, Brazil, Chile, China, India,
Iraq, Iran and Mexico) (Table 3.5).

Table 3.5 provides projected CO, emissions costs up to 2050 for
Annex B and Non-Annex B countries of the Kyoto Protocol.

Plausible Transformations of the Energy System:
Exploring the Impact of Scenarios on Sectors

This section discusses possible transformations of energy systems up to
2050 from a sectoral perspective. In particular, the section focuses on
power generation, nuclear power and the transport and construction
sectors. In addition, it considers plausible trajectories of carbon emis-
sions reduction and the cost of transition to low-carbon energy.

Power Generation

World Energy Outlook (WEO 2012) develops three main scenarios: the
Current Policies Scenario (CPS), the New Policies Scenario (NPS), and
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the 450 parts per million of carbon dioxide equivalent (ppm CO,eq)
scenario. The NPS details the impact of existing policy commitments
and the implementation of those recently announced on the key energy
demand, supply, trade, investment and emissions trends in the period up
to 2035. In this scenario, fossil fuel subsidies are assumed to be phased
out by 2020 in all net energy importing countries and more gradually
in exporting ones that have announced plans to do so. Furthermore,
global primary energy demand is projected to increase by 35% between
2010 and 2035. Approximately 90% of that increase will come from
non-OECD countries as the share of OECD countries in world energy
demand is projected to fall to about 35% by 2035. Oil, coal, and gas will
thus remain the predominant sources of energy (Fig. 3.2). Nevertheless,
renewable energy sources will continue to grow; from 13% of the global
primary energy demand to 18% at the end of the outlook period, whilst
the share of nuclear power will remain constant at around 6-7%.
Electricity demand is projected to increase by more than 70%, with
over 9300 GW of installed capacity needed by 2035. Although the
share of fossil fuels in electricity generation is expected to decrease to
approximately less than 10% compared to 2010, fossil fuels will still
provide more than 60% of the electricity supply in 2035 (Fig. 3.3).
Electricity generated from renewables is projected to almost triple, and
their share in the world electricity mix is expected to increase from 20
to 31%. Hydro energy provides and will continue to provide the largest
share of renewables. The share of nuclear power is projected to remain

100% T
0% 1

0% -
oo f-EEEE o mEE SuE
[ .

% 1

2% 1
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Fig. 3.2 Share of primary energy sources, in the energy demand worldwide, in
% (Source Compiled by the authors)
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Fig. 3.3 Share of primary energy sources, in the electricity generation world-
wide, in % (Source Compiled by the authors)

constant at around 12-13%, whilst wind power will have a growing
role with its share in the electricity mix increasing to 7.3% in 2035, up
from 1.6% in 2010. The contribution of biomass and solar energy tech-
nologies in power generation will also increase.

Figure 3.2 provides a comparative overview of the share of primary
energy sources in worldwide energy demand between 2010 and (1)
2020 and 2035, for the three scenarios of the World Energy Outlook
(WEO 2012) (CPS, NPS and 450 ppm); and (2) 2020 and 2050, for
the three scenarios of the Energy Technology Perspective Report (IEA
2012) (2DS, 4DS and 6DS).

Figure 3.3 provides a comparative overview of the share of primary
energy sources in electricity generation worldwide between 2010 and
(1) 2020 and 2035, for the World Energy Outlook (2012) NPS sce-
nario (WEO NPS); (2) 2030 and 2050, for the Energy Technology
Perspective Report (IEA 2012) 2DS scenario (2DS ETP); and, (3)
2020, 2030, 2040 and 2050, for the two Energy Outlook scenar-
ios (EREC etal. 2012), the Reference Scenario (REF) and the Energy
Advanced Revolution Scenario (E[R]ev).

The Energy Technology Perspective Report (IEA 2012) develops
three possible energy futures, the boundaries of which are set by total
energy-related CO, emissions:

1. The 6 °C Scenario (6DS), an extension of current trends that assumes
no new policy action is taken to address climate change and energy
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security concerns, resulting in an average global temperature rise of at
least 6 °C in the long term.

2. The 4 °C Scenario (4DS), which represents a concerted effort to
move away from current trends and technologies, with the goal of
reducing both energy demand and emissions vis-a-vis the 6DS.

3. The 2 °C Scenario (2DS), which describes a vision of a sustainable
energy system and emissions trajectory that recent climate science
research indicates would give an 80% chance of limiting the average
global temperature increase to 2 °C.

The 2DS scenario reflects a concerted effort to reduce overall con-
sumption and replace fossil fuels with a mix of renewable energy
resources, and dramatic improvements in terms of energy efficiency.
In the 2DS, Total Primary Energy Supply increases by approximately
37% between 2010 and 2050. This is significantly lower than the 85%
rise in the 6DS. In the OECD, TPES is projected to stay almost con-
stant in the 2DS and increase only moderately in the 6DS. In the non-
OECD countries, even in the 2DS, TPES is projected to rise by about
70% from 2010 to 2050. The share of renewables in the world energy
mix will be 43% in the 2DS, 30% in the 4DS and 15% in the 6DS in
2050, compared to 13% in 2010 (Fig. 3.4). In all scenarios, fossil fuels
remain a significant part of the global energy system through 2050.

Figure 3.4 provides a comparative overview of the share of primary
energy sources in the energy demand worldwide, between 2010 and
(1) 2020, 2030, 2040 and 2050, for the two Energy Outlook scenar-
ios (EREC etal. 2012) (the Reference Scenario (REF) and the Energy
Advanced Revolution Scenario [E[R]ev]); (2) 2020, 2030, 2040 and
2050, for the Energy Report (WWF and ECOFYS 2011); and (3) 2025
and 2040, for the ExxonMobil (2012) future energy vision.

Figure 3.5 provides a comparative overview of the share of primary
energy sources in electricity generation worldwide between 2010 and
(1) 2020, 2030, 2040 and 2050, for the two Energy Outlook scenar-
ios (EREC etal. 2012) (the Reference Scenario (REF) and the Energy
Advanced Revolution Scenario [E[R]ev]); (2) 2020, 2030, 2040 and
2050 for the Energy Report (WWEF and ECOFYS 2011); and, (3) 2025
and 2040, for the ExxonMobil (2012) future energy vision.
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Fig. 3.5 Share of primary energy sources, in the electricity generated world-
wide, in % (Source Compiled by the authors)

The Energy Outlook (EREC etal. 2012) uses a bottom-up, tech-
nology-driven approach to illustrate the possibility of 100% renewable
power by 2050. Two scenarios are produced: the Reference Scenario
and the Energy Advanced Revolution Scenario (E[R]ev). The E[R]
ev looks at the potential of reducing energy demand through energy
efficiency and providing electricity through decentralised renewa-
ble energy sources. It explores the use of smart grids to connect these
decentralised systems and assumes that hybrid electric cars will be pre-
dominant in 2050 and that nuclear energy will be phased out by then.
Under the E[R]ev, worldwide primary energy demand will decrease to
481.050 petajoules (PJ: energy unit equal to 1.0E+15 joules) in 2050
as a result of energy efliciency measures, the phase-out of nuclear
power and a reduced dependence on fossil fuels. Meanwhile, the share
of renewable energy will increase considerably, accounting for 82% of
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worldwide primary energy demand in 2050 (Fig. 3.3). Nearly 95%
of the world’s electricity is projected to come from renewable energy
sources in 2050, reflecting the fact that a renewables-based future is
possible (Fig. 3.5). Wind, solar PV and geothermal power are projected
to represent approximately 60% of electricity generation and approxi-
mately 91% of heat energy is projected to come from renewables. Due
in a large part, to the growth of offshore wind energy (to 892 GW in
2050), wind is expected to become the leading renewable energy source,
followed by solar PV and solar thermal. Meanwhile, ocean energy will
also expand significantly, surpassing geothermal and biomass power in
installed capacity. In terms of geography, OECD developed countries
are expected to lead in renewable energy production. Four scenar-
ios with significant policy, business and civil society impact due to the
high share of renewables in the electricity production were designed
by the European Climate Foundation, Greenpeace and the European
Commission. The percentage of electricity production from renewa-
bles in alternative energy scenarios (including the Energy Advanced
Revolution scenario (EREC etal. 2012) and the 2050 Low-Carbon
Economy from the European Climate Foundation [ECF 2010]) is
projected to increase from 19% in 2012 to between 40% and 90% by
2050 (Fig. 3.6). In fact, the European Union (EU) is committed to
reducing greenhouse gas emissions to 80-95% below the 1990 levels
by 2050. To meet this climate target, the EU has established aggressive
policy targets for the shares of electricity from different sources, such
as 60-70% of electricity from renewables by 2050. In addition, all EU
countries have individual targets for the RES share of electricity, ranging
from 30 to 90%. Most scenarios project large shares (20—50%) in the
electricity production profile from solar photovoltaic, wind, and solar
thermal power (Fig. 3.7).

Figure 3.6 provides an overview of the share of different power
sources in EU future electricity scenarios to 2050.

Figure 3.7 provides an overview of the share of electricity generation
in 2050, by renewable energy source, for different EU future electricity
scenarios.

Pessimistic assumptions regarding renewable power generation come
from the Outlook for Energy: a view to 2040 report (ExxonMobil
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2012); the BP Energy Outlook 2030 report (BP 2013); and the Future
World Energy Scenarios (Enerdata 2017). According to ExxonMobil’s
report, global energy demand will increase by about 30% between 2010
and 2040. Electricity generation will remain the single biggest driver of
demand, accounting for more than 40% of global energy consumption
by 2040, followed by industry and transport. Energy intensity (calcu-
lated as units of energy per unit of GDP) will decrease by almost 45%.
The share of fossil fuels in worldwide energy demand will remain very

high, at nearly 78%, and the share of RES will increase slowly to nearly
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15%; BP is projecting the same trends. Fossil fuels are projected to meet
approximately 80% of worldwide primary energy consumption, whilst
the share of modern renewables (including biofuels) is projected to
be only about 6% in 2030. Renewable energy will grow by about 8%
annually between 2010 and 2030. By 2030, RES (excluding hydro) will
supply 11% of the world’s electricity. According to the Future World
Energy Scenarios (Enerdata 2017), the share of fossil fuels in electric-
ity generation is projected, in 2040, to stay at 76% in the Ener-Brown
scenario and 71% in the Ener-Blue scenario but will decrease to 50% in
the Ener-Green scenario. Meanwhile, RES energy and nuclear energy
vary from 24% (Ener-Brown scenario) to 50% (Ener-Green scenario)
(Enerdata 2017).

Nuclear Power

Scenarios considered before the nuclear accident at the Fukushima
power plant, which caused an earthquake followed by a tsunami, show
an increase of nuclear power in the general energy mix. However, after
the Fukushima accident, nuclear deployment in the long term, has
been revised in many scenarios and national energy policies. For exam-
ple, Germany announced the immediate closure of eight of its oldest
reactors (built before 1980) and the decision to close the rest by 2022,
Switzerland has banned the construction of new reactors and Belgium is
considering phasing out its nuclear plants. Meanwhile, the Italians have
voted overwhelmingly to keep their country non-nuclear.

The WEO (2012) released a scenario with limited development of
nuclear power, assuming that no new reactors will be built in OECD
countries and that non-OECD countries will only continue with half of
their planned nuclear projects. The share of nuclear power is projected
to decrease from 13 to 7% in 2035. This decrease is compensated by an
increasing use of RES but also fossil fuels. However, it seems difficult to
predict the future of nuclear power. Currently, developing nations includ-
ing Russia, Turkey, Kazakhstan, some European countries (the UK,
France, Slovakia, Romania, Poland), Asian countries (China, India, South
Korea, Bangladesh, Pakistan) and even Middle East countries (Egypt,
Jordan, Iran, UAE) are planning to build new nuclear power facilities.
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Transport Sector

In the transport sector, the E[R]ev scenario predicts that electric cars
will seriously penetrate the transport sector (Greenpeace 2012), with
electric vehicles playing an important role in improving energy efh-
ciency in transport and in replacing fossil fuel vehicles. According to
the E[R]ev scenario, in 2030, electricity will provide 12% of the trans-
port sector’s total energy demand, whilst in 2050, the share will be
44%, replacing gasoline and diesel. According to Energy Technology
Perspective (IEA 2012), the use of electricity in the transport sector will
amount to 11% of the overall electricity demand by 2050.

Under the 100% Renewable Energy scenario (WWF and ECOFYS
2011), in the transport sector, there will be a modal shift from fuel to
electricity; electric cars and electric rail systems will be more prominent,
with more efficient technologies. The basic assumptions for the electrifi-
cation of transport are a shift to plug-in hybrid and electric cars, energy
efficient heavy vehicles, with mainly lithium-ion batteries used for elec-
tric vehicle batteries. The electrification of transport will enable this sec-
tor to be 100% powered by renewables.

Construction Sector

According to the ETP report, in the Baseline scenario, global final
energy demand in the construction sector is projected to increase by
60% between 2007 and 2050 (OECD and IEA 2012), with the total
energy demand increasing from 2759 Mtoe (Million Tonnes of Oil
Equivalent) in 2007 to 4407 Mtoe in 2050. The residential sector is
expected to account for 59% of this growth and the service sector for
around 41%. Furthermore, the energy mix in this sector is expected
to be dominated by the use of natural gas and, to a lesser extent,
by coal. In the BLUE Map scenario, by setting the goal of reducing
global energy-related carbon emissions by 50% by 2050 (compared
to the 2005 level), energy consumption in the construction sector
is expected to decrease by around one-third of the Baseline scenario
level by 2050, whilst the consumption of fossil fuels is projected to
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decline significantly (OECD and IEA 2012). Moreover, solar power
is projected to achieve the most growth, accounting for 11% of the
total energy consumption in the sector. Its widespread deployment for
water heating (30-60% of useful demand depending on the region)
and, to a lesser extent, space heating (10-35% of useful demand
depending on the region) will assist in improving the efficiency of
energy use.

Under the 100% Renewable Energy by 2050 (WWF and ECOFYS
2011) in the construction sector, actions are projected to be taken in
the existing building stock and in new buildings. In the existing stock,
a retrofitting programme, to be completed by 2050, is key to reduc-
ing heating needs by 60%. Heating and hot water needs are expected
to be met by solar thermal systems and heat pumps, whilst cooling will
be provided by local renewable solutions. New buildings will be near-
zero-energy and all-electric by 2030, with residual heat demand met by
passive solar, solar thermal installations and heat pumps. Although there
will be a decrease in heating demand, a rise in electricity demand will
be inevitable as it is expected that buildings will be ‘all-electric’. These
changes will contribute to buildings being powered 100% by renewables
in 2050, compared to a 60% dependence on fossil fuels in 2010.

Carbon Emissions Reduction

Table 3.6 and Fig. 3.8 provide a comparison of various CO, mitigation
options and their expected contributions in 2050, according to the ETP
scenarios (IEA 2012). By far the largest contributor to CO, emissions
reduction is energy efficiency, accounting for between 31 and 53% of
the reduction (below the baseline of 58 Gt by 2050) across all sectors.
The ETP scenarios expect Carbon Capture and Storage (CCS) technol-
ogies to contribute only between 20 and 28% of the total CO, emis-
sions reduction. As far as enhanced-oil-recovery (EOR) is concerned,
ETP scenarios expect the potential for EOR to be relatively small, com-
pared to the global emissions from the power generation sector. Fuel
switching—defined as the change from traditional solid fuels and mod-
ern non-solid fuels—is third (11-16% reduction potential) amongst the
CO, mitigation options.
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Table 3.6 Share of different mitigating actions, in CO, reduction, in 2050

CO, reduction option

Share in total CO, reduction (%)

Energy efficiency 31-53
Carbon capture and storage 20-28
Fuel switching 11-16
Renewable energy in power production 5-16
Nuclear energy 2-10
Biofuels in transport ~6

Source Adapted by the authors from IEA (2012)
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In terms of technology, the carbon emission footprint varies widely
within each technology. Overall, nuclear, wind and hydropower have the
lowest CO, e emissions impact (Fig. 3.8), whilst marine power and pho-
tovoltaics also have low emissions. For photovoltaics, most of the emis-
sions are the result of electricity use during manufacturing and using raw
materials. Coal and gas power have lower CO,e emissions with CCS
technologies. Biomass may also be used increasingly with CCS technol-
ogies. CCS technologies have been proposed as a potential method to
allow the continued use of fossil-fuelled power stations whilst prevent-
ing emissions of CO, from reaching the atmosphere and are currently
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considered technically feasible on a commercial scale, using a range of
technologies. CCS involves the CO, capture at the point of generation,
compression to a supercritical fluid, and sequestration. To reiterate, the
CCS methodologies comprise three steps: CO, capture/compression/
sequestration, CO, transportation and CO, storage.

Table 3.6 outlines the share (in %) in the total CO, reduction for
alternative mitigating actions.

Figure 3.8 provides an overview of the current and future carbon
footprint of different energy resources including coal, gas, biomass, solar
PV, marine, hydro, wind and nuclear.

Transition Costs

The Stern Report (Stern 2007) disseminated to a large audience the
conclusions of the last IPCC report relating to emissions reduction
costs, incurred mainly by the deployment of low-carbon technologies,
including bioenergy with CCS technologies. The Fourth Assessment
Report (AR4) showed that on average, the most severe target would
cost 3% of worldwide GDP in 2030 and 5-10% in 2050 (Stern 2007).
Similarly, to the Stern study, Strachan et al. (2008) find electricity gen-
eration a key sector for decarbonisation and highlight the role of critical
zero-carbon technologies, including CCS. In general terms, a target of
an 80% reduction, compared to the 1990 levels, in 2050 is expected to
lead to macroeconomic losses between 0.3 and 1.5% of the world GDP
(Strachan et al. 2008).

Similarly, the European Commission’s energy project ADAM
(Adaptation and Mitigation. Strategies—Supporting European Climate
Policy) concluded that losses of GDD, relative to the baseline, vary from
about 0.9-2.5% by 2100, compared to a range of 0.5-0.9% in the
case of the 550 ppm Stabilisation Scenario, in which a mixture of cap-
and-trade systems, sectoral agreements and national measures are
adopted (EC 2011). Furthermore, Luderer et al. (2012) show that if the
international community takes immediate action to mitigate climate
change, the costs of stabilising atmospheric CO, concentrations in the
case of 450 ppm Stabilisation Scenario will be 1.4% of the world GDP.
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They also show that significant investments in the energy sector (of
about 9.3 trillion USD to 2030) will be required. A delay in imple-
menting an appropriate climate policy and restrictions to the deploy-
ment of low-carbon technologies could result in substantial increases of
the mitigation costs.

Discussion

Despite the fact that all scenarios show that RES have the potential to
become a major contributor to energy security and sustainable growth
in both developed and developing countries, there are considerable
uncertainties that could impact on the technical, economic and, in par-
ticular, the implementation potential of renewable energy technologies.
It is therefore important that a wide range of factors with the potential
to cause uncertainty are considered in scenario development and analy-
sis as well as policy design and implementation.

Firstly, in the case of RES deployment, there are uncertainties rising
from fuel and carbon emissions trading price fluctuations. In fact, even
slight fluctuations in the price of fossil fuels could have wide-reaching
impacts on energy and climate policies in developed and developing
countries (Kalyuzhnova and Pomfret 2017). For example, environmen-
tal programs in resource-rich countries depend on revenues from the
oil and gas industry. Secondly, there are social uncertainties. Economic
and population growth are two socio-economic factors that affect
future energy outcomes, whereas the social acceptability of energy
solutions is key to the penetration of novel technologies. For example,
there has been social opposition to energy infrastructure for new tech-
nologies (such as electricity grids, renewables, nuclear or shale gas) in
some EU countries, Japan, South Korea and the United States (Devine-
Wright and Batel 2017). Thirdly, there are technological uncertainties
(Venetsanos et al. 2002). The price of photovoltaic panels has dropped
significantly over the last 20 years and this will continue into the future.
However, it is unclear how it will impact on the development of the
power sector as a whole and the well-established oil and gas sectors.
Furthermore, energy generation and demand, energy efhiciency and
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economic forecasting are other uncertainties that need to be regularly
reviewed and analysed (Al-Saleh 2009). Finally, the most challenging
uncertainties are those concerned with policy (Barradale 2010). When
governments change, their energy policies are also subject to change;
reducing policy uncertainty is a crucial component of effectual scenario
analysis and effective renewable energy development.

Conclusion

The analysis of medium- and long-term energy scenarios in this chapter
shows different visions of a low-carbon energy system in 2050. The scenario
assumptions vary significantly regarding the fuel mix, fuel prices, decreases
in the cost of technology, future policy actions and transition to low-
carbon energy costs. Despite these differences, all energy scenarios consid-
ered share some conclusions, mainly that the energy system in approximately
30-50 years will be different from that of today with RES potentially play-
ing a more significant role. Moreover, most of the studies—with the excep-
tion of the ExxonMobil report (ExxonMobil 2012) and the BP Energy
Outlook report (BP 2013)—agree that there is significant unused potential
for renewable energy and that low-carbon energy scenarios, in which addi-
tional policies on renewable energy and energy efficiency, as well as carbon
cap-and-trade systems are adopted, are plausible ways forward.

All scenarios consider the use of RES an effective way to reduce car-
bon emissions and to provide significant proportions of the global elec-
tricity supply by 2050. Whilst hydropower will maintain its important
role, other RES, such as wind, solar and biomass with carbon capture
and storage, will grow rapidly in most scenarios. The installation of RES
energy facilities in buildings is expected to expand, whilst in the trans-
portation sector many scenarios consider biofuels to be the principal
alternative to fossil fuels. Furthermore, the cost of renewable energy tech-
nologies is expected to decrease and, within a few years, will most likely
make the use of RES more competitive than the use of fossil fuels. This
will directly affect the cost of electricity generation and, as a consequence,
the profitability of fossil fuels’ extraction, influencing the development of
the power sector as a whole and the entrenched oil and gas sectors.
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The key requirement in low-carbon/high-renewables energy scenar-
ios is extensive government involvement in the promotion of renewa-
ble energy technologies, whilst the principal benefit is enhanced energy
security, due to reduced carbon emissions, the growing diversification
of the energy mix and consequently, the diminished reliance on fossil
fuels. However, future policies for strengthening energy security should
not focus on increasing the utilisation of RES alone. Rather, they should
seek to complement initiatives and instruments for enhancing the pene-
tration of RES by targeting improved energy efficiency and efhicient trad-
ing of carbon emissions. It is by addressing the multidimensional nature
of energy security within the relevant context, be it local, regional or
national, that energy security can be bolstered in a sustainable fashion.
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Enabling Green Energy Production:
Implementing Policy by Using
Public-Private Collaboration

Nikolai Mouraviev and Anastasia Koulouri

Introduction

Since 1991, when Kazakhstan became an independent nation, its
economic development has been driven by revenue raised from the
sale of natural resources, principally oil, coal and uranium. In various
years since the beginning of the 1990s, revenue from the sale of natu-
ral resources has formed between 50 and 75% of the government
budget, and oil extraction has continuously expanded over time. Much
like in most resource-rich nations, Kazakhstan’s dependency on oil rev-
enue and the world oil price has created incentives to extract and sell
ever-increasing volumes of oil. Despite a few government programmes
launched since 2000 aimed at restructuring the economy, no new indus-
tries have been created in recent years. Furthermore, in the past ten years,
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the world oil market has presented new challenges to all oil-exporting
nations including Kazakhstan: rapid changes in the price of oil jeopard-
ise planned formation of the government budget and, therefore, put all
public sector funding at risk. During the 2007-2009 economic crisis and
subsequent macroeconomic fluctuations (including the recent economic
downturn that began in 2014), oil revenue has been shrinking due to the
rapidly falling oil price that was, in 2016, at times as low as USD 25 per
barrel.

In the light of unstable oil prices, which make the revenue side of the
government budget highly uncertain, Kazakhstan has been actively seek-
ing ways to attract private investment that might complement and/or
substitute government spending on public services. Beginning in 2006,
the government adopted public—private partnerships (PPPs) as a tool that
can bypass budgetary limitations, create jobs and deliver public services
in many industries including the energy sector (Mouraviev et al. 2012).
A PPP exists where a private investor builds or renovates an asset at its
own expense and subsequently provides a service with the use of this asset
over an extended period, normally between 15 and 30 years (Mouraviev
and Kakabadse 2016). In order to recover its investment and make a
profit, a private operator collects user fees and/or payments from the gov-
ernment. This chapter discusses whether Kazakhstan’s current extensive
oil extraction, and corresponding reliance of the government budget on
oil revenue, can be reduced via the use of PPPs in the energy sector.

Aim, Scope and Structure

Certain countries including Germany, the Netherlands, Portugal and
Spain have used PPPs in order to promote the production of energy
from renewable energy sources (RES) (Reiche and Berchberge 2004).
In this chapter, the term ‘promotion of RES includes the expan-
sion of both the production and the use of power from renewable
sources. Furthermore, ‘green energy’ (or ‘clean energy’) is the same as
power from RES, and a ‘green economy’ is an economy that increas-
ingly relies on RES, rather than fossil fuels. In summary, the chapter’s
scope includes the production and consumption of green energy and all
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activities related to bringing green energy to consumers, while promo-
tion refers to all forms of government actions and initiatives intended to
expand the use of renewable sources for energy generation.

Drawing on the experience of these and other nations, this chapter
aims to investigate what role PPPs can play in the promotion of RES,
for example by building wind energy plants and municipal solid waste
management (waste-to-energy) facilities. Specifically, the objective is to
consider whether PPPs, as a policy instrument, could be effectively used
in Kazakhstan for the sustainable production of power from RES. In the
context of this chapter, ‘sustainable use of RES’ means the purposeful
and ever-increasing utilisation of renewable sources for the production
of power, and a corresponding decrease in reliance on non-renewable
sources, with a long-term strategic goal to ensure the continuous expan-
sion of the use of RES.

This chapter begins by surveying the experience of selected econ-
omies in the promotion of green energy and puts forward critical
questions regarding the role that PPPs might play in the sustainable
production of power from renewables. The next section gives details
of PPP development in Kazakhstan from 2005 to present. Then
Kazakhstan’s efforts in promoting green energy are highlighted, which
includes an analysis of the nation’s energy mix, delineation of the legal
framework for RES, and comments regarding how the policy on green
energy is implemented. This shows the significance of expanding the
RES utilisation in the context of the nation’s economy and elucidates
Kazakhstan’s preparedness for this expansion. The next section identi-
fies the conditions for successful PPP implementation. The rationale is
that PPPs will be able to serve as an effective policy tool for the promo-
tion of green energy when certain conditions are in place. As current
PPPs in Kazakhstan operate within a certain legal and regulatory frame-
work, investigating how well these institutionalised elements meet the
objective of promoting green energy becomes the next step in analysing
PPPs’ suitability for the sustainable production of green energy. The fit
between the existing legal and regulatory PPP framework that forms the
platform for successful PPP implementation, on the one hand, and an
emergent policy on green energy, on the other, is then assessed using
interview data collected from actors in the government and ongoing
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PPP projects in Kazakhstan. To summarise, the chapter makes use of
earlier research conducted by the authors on PPP management in
Kazakhstan and draws on these data through the lens of potential PPP
suitability for the sustainable production of power from RES.

PPPs as a Policy Tool for the Promotion of Green
Energy: The Experience of Selected Nations

This section highlights the experience of certain economies that have
achieved progress in using RES. An assessment of these experiences will
help to understand the role that PPPs might play in the production of
energy from renewable sources.

The experience of nations, such as Brazil, Canada, Germany and the
UK, shows that a required precondition for promoting RES is the govern-
ments political decision regarding the use of green energy (Wachsmann
and Tolmasquim 2003; Liming etal. 2008; Valle Costa etal. 2008).
However, deciding on a direction for the energy policy is not enough: the
general direction should be complemented by clear goals, and the govern-
ment should set specific targets. For example, the government may require
an annual increase in the production of green energy as a percentage of
the total electricity production, i.e. that year-by-year the share of power
from RES should be increasing in the total volume of generated energy
(Stenzel and Frenzel 2008). Once these two fundamental elements—
policy direction and specific targets—are in place, this effectively forms
public policy that fosters the diversification of energy sources and facilitates
the employment of a range of policy instruments for the ever-increasing
production of green energy (Menz and Vachon 2006; Dinica 2011).

Among the commonly used instruments for increasing the use of
RES are price support systems, subsidy schemes, low-interest loans
and fiscal incentives (e.g. tax exemption for all domestic generators of
renewable energy) (Ackermann et al. 2001; Dutra and Szklo 2008). Yet
another commonly employed tool is the feed-in tariffs that offer a green
energy producer a guaranteed payment of a certain percentage of a price
that a consumer pays and permit the feed of a producer’s renewable
energy into a nation’s electrical power grid (Agnolucci 20006).
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In addition, governments often use another policy tool: they deploy
PPPs for the purpose of power generation and transmission. In the
energy sector, PPPs may be deployed in order to use non-renewable
sources (i.e. stations that use oil and gas for energy generation) as well
as facilities that use RES (e.g. stations that use wind or solar energy
for the production of power). An analysis of PPPs’ effectiveness in
green energy production in Spain (Dinica 2008), Portugal (Martins
etal. 2011) and France (Bougrain 2012) raises the argument that,
although PPPs are viewed as a powerful tool to promote RES, part-
nerships have to be underpinned by public policy and a variety of leg-
islative norms and regulatory arrangements. For example, in Portugal,
the government emphasised that the main criterion for a successful
PPP bid is the creation of an industrial cluster, rather than the pro-
duction of electricity from RES (Dinica 2008). It is worth noting that
putting together a successful bid, although ensuring compliance with
the government’s requirements, does not necessarily guarantee the
successful delivery of what the government aims to achieve in terms
of the expanded use of RES. In other words, the assessment criteria
for PPP bids may or may not relate to achieving effective use of PPPs
for the production of green energy. Therefore, PPPs should be consid-
ered not just an instrument for the promotion of the expanded use of
RES, but rather a policy tool that is part of a government’s broader
framework for diversification of the economy and sustainable devel-
opment (i.e. PPPs may be deployed for a variety of purposes, and
production of power from RES is just one of them). To reiterate, the
multiple purposes for which PPPs might be launched should be inte-
grated with the government’s broader long-term strategy for sustaina-
ble development.

Considering the PPPs’ role in relation to RES, the following ques-
tions should be addressed:

e Could PPPs contribute to the implementation of Kazakhstan’s pol-
icy aiming to promote the production and use of green energy? If so,
under what conditions?

e Do PPPs fit the government’s broader goals of diversifying the econ-
omy and reducing the nation’s dependency on oil and oil revenue?
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PPPs in Kazakhstan

From 2005 to the present, the Kazakhstan’s government has institution-
alised PPPs as a policy tool for the delivery of public services in social
and industrial infrastructure. PPP development in Kazakhstan began
in 2005-2006, when in 2006 the government approved the law on
concessions (Zakon Respubliki Kazakhstan 2006). Subsequently, the
government created a PPP institutional framework by establishing, in
2007, the National PPP Centre, followed by the formation of PPP cen-
tres in selected regions in Kazakhstan. The National PPP Centre, being
formed by and attached to the Ministry of Economic Development, has
played a key role in preparing a large number of projects for which the
government seeks investors. The Centre has also drafted standard PPP
contracts that could be used in a variety of sectors (e.g. toll roads or
kindergartens) and aimed to ease and accelerate PPP implementation.
The proposed PPP projects and standard contracts are available on the
Centre’s website (Kazakhstan Public—Private Partnership Centre 2016).
Overall, the Centre has been an influential facilitator of the PPP devel-
opment in Kazakhstan.

Despite active facilitation by the National PPP Centre, progress
towards PPP deployment has stalled: as of January 2017, there are
only three ongoing PPP projects in Kazakhstan. In the transpor-
tation sector, these are a 120 km segment of the railroad in Eastern
Kazakhstan between Shar and Ust-Kamenogorsk and the construc-
tion and operation of a passenger terminal in an international airport
in Aktau, a city on the Caspian Sea coast. In the energy sector, the
concession involves the construction and operation of an interre-
gional electrical grid between Northern Kazakhstan and the Aktobe
region.

In an attempt to improve the PPP legislative framework and give
new impetus for public-private collaboration, in 2015 the Kazakhstan’s
government passed the new Law on Public—Private Partnerships, which
came into effect in 2016. The law specifies two forms for a PPP: con-
tractual and institutional. The latter is understood as a firm that is
formed jointly by the public and private sector partners as a joint stock
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company (i.e. a corporation) or a limited liability partnership. In addi-
tion to a concession, the law provides for the possibility of other PPP
forms (Mouraviev and Kakabadse 2017). The law made new partner-
ship forms available for a PPP launch, and the RES sector is likely to be
one of the industries that will draw significant government support and
private investment in the future.

Kazakhstan’s Emergent Policy on Green Energy

This section includes two parts: the first part outlines the country’s
energy profile demonstrating its energy mix and its dependency on fos-
sil fuels; and the second part provides an overview of the Kazakhstani
government’s efforts to promote green energy through policy initiatives,
the creation of an appropriate legal framework, and other developmen-
tal steps.

Kazakhstan's Energy Profile

As Kazakhstan is rich in fossil fuels (oil, gas and coal), uranium for
nuclear power, as well as in renewable energy sources, it is among
the largest energy producers in Central Asia (International Energy
Agency 2015).

In 2012, Kazakhstan ranked 12th in the world for crude oil reserves,
18th for natural gas reserves and 8th for hard coal reserves (BGR 2013).
It is among the top eight lignite producers worldwide (BGR 2013)
and has the third-largest deposits of uranium, extracting a third of the
world’s total uranium output, which makes the nation the top producer
worldwide. At the same time, Kazakhstan shows significant poten-
tial for using RES (including solar, wind, biomass, hydro and geother-
mal), which is estimated at over one trillion kWh per year, with wind
and solar resources that are a viable alternative for power generation
both technically and economically (Energy Charter Secretariat 2013;
REEEP 2014).
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The country’s energy production, Total Primary Energy Supply!
(TPES) and Total Final Consumption? (TFC) are dominated by
fossil fuels with 50.72 and 30.03% of the energy production having
been contributed by oil and coal, respectively; 48.31 and 33.85% of
the TPES having been contributed by coal and natural gas, respec-
tively; and 29.02 and 28.42% of the TFC having been attributed to
coal and oil products/oil, respectively (International Energy Agency
2016). Less than 0.5% of Kazakhstan’s energy production mix can be
attributed to RES, 90% of which is provided by small hydropower
plants (Energy Charter Secretariat 2013). Moreover, less than 1% of
the TPES mix and less than 0.1% of the TFC mix are contributed by
RES (TPES: 0.43% hydro, negligible contribution from other sources;
TFC: 0.06% biofuels) (International Energy Agency 2016). In 2014,
7.86% of the country’s electricity generation mix was provided by
hydropower and wind power has just started contributing to the mix
(International Energy Agency 2015, 2016). Nevertheless, Kazakhstan
has the second-lowest contribution of RES in the TPES mix among the
countries of Eastern Europe, Caucasus and Central Asia (EECCA is a
block of countries that includes Armenia, Azerbaijan, Belarus, Georgia,
Kazakhstan, Kyrgyzstan, Moldova, the Russian Federation, Tajikistan,
Turkmenistan, Ukraine and Uzbekistan) (International Energy Agency
2014). Table 4.1 shows the percentage contribution of different
elements to Kazakhstan’s energy production, TPES, TFC and electricity
generation.

Although Kazakhstan is a resource-rich country, there are growing
concerns regarding its overreliance on fossil fuels and corresponding

'TPES: Total Primary Energy Supply is made up of the indigenous production plus imports
minus exports, international marine and aviation bunkers, and plus/minus stock changes
(International Energy Agency, https://www.iea.org/statistics/resources/balancedefinitions/#tpes,
accessed 5 Dec 2016).

2TFC: Total Final Consumption is “the sum of consumption by the different end-use sectors.
TFC is broken down into energy demand in the following sectors: industry, transport, build-
ings (including residential and services) and other (including agriculture and non-energy use).
It excludes international marine and aviation bunkers, except at world level where it is included
in the transport sector” (International Energy Agency, https://www.ica.org/about/glossary/t/,
accessed 5 Dec 2016).
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Table 4.1 Kazakhstan’s key energy data? (2014)
Oil (%) Coal (%) Naturalgas Hydro Other

(%) (%)
Energy 50.72 30.03 18.8 0.43 Geothermal, solar,
production wind, biofuel and
waste: negligible
TPESP 2445  48.31 33.8 0.43 Geothermal, solar,

wind, biofuel and
waste: negligible

TFC 0.90 29.02 7.71 N/A Oil products:
27.52%; heat:
18.59%; electricity:
16.19%; biofuels
and waste: 0.06%

Electricity 0.94 71.95 19.20 7.86

generation

Source Compiled by the authors using data from Kazakhstan: Balances for 2014
(International Energy Agency 2016)

aTotals of % may not add up due to rounding

bTotal also takes into account: —7.44% for oil products and —0.13% for
electricity

dependency on the world oil price, which underlies its increasing atten-
tion to the utilisation of renewable sources. The next section highlights
the government’s initiatives to promote green energy.

Kazakhstan’s Policy and Legal Framework
for the Promotion of Green Energy

e DPolicy

The European Bank for Reconstruction and Development in its report
on “Securing sustainable energy in transition economies” (EBRD 2008)
highlighted the need to integrate policies promoting energy efficiency,
developing renewable energy sources and mitigating against envi-
ronmental impact to support long-term economic development and
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enhance energy security. This demonstrates the international trend that
applies not only to Kazakhstan, but also many other transitional as well
as industrialised nations.

Kazakhstan’s government has recognised the need for a shift from
its dependency on fossil fuels to a more sustainable economic model
by adopting in 2009 the Law of the Republic of Kazakhstan on
Support of the Use of Renewable Energy Sources (2009). In 2012,
the President of Kazakhstan, in the strategy Kazakhstan 2050, out-
lined the social, economic and political reforms that Kazakhstan
needs to undertake in order to join the top 30 world economies by
2050, and achieve economic growth by improving the investment
climate, diversifying production of goods for export, and support-
ing the private sector and public—private partnerships. Identifying
energy security as one of the top ten global challenges in the twen-
ty-first century, Kazakhstan’s President set out the goal that, by
2050, at least 50% of the country’s total energy consumption should
be covered by alternative and renewable energy sources (Kazakhstan
2050, 2012).

The Kazakhstan 2050 strategy created a new impetus for the gov-
ernment that has subsequently adopted policies and introduced laws to
support its implementation. Table 4.2 summarises the policy actions of
the Kazakhstani government and the steps it has taken to promote RES
in the country.

The Kazakhstan’s governments efforts to promote RES began in
2010. They include numerous policy actions and initiatives pro-
viding direction and setting specific targets. This effectively has
ensured the emergence of a public policy that aims to diversify the
use of the country’s energy sources and foster its sustainable economic
development.

® Legal Framework
The International Energy Agency confirms that Kazakhstan has

a ‘“well-elaborated legislation in the field of renewable energy”
(International Energy Agency 2015, 172). In addition to a number of
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legislative provisions governing the power sector, the key legislative act
for RES is the Law of the Republic of Kazakhstan on Support of the
Use of Renewable Energy Sources (2009). The law was initially intro-
duced in 2009 and then subsequently amended in 2013. It sets the
foundation for the government’s regulation of the RES sector and pro-
vides support mechanisms for the increasing use of renewable sources by
stipulating the following:

e New RES energy-generating facilities must be connected to the grid.
Regional power grid companies are responsible for connecting green
energy-generating facilities to the grid and purchasing all electricity
produced from RES;

o As of January 2014, the government guarantees RES power
plants feed-in tariffs, including wind (22.68 KZT/kWh), solar
with Kazakh silicon (34.61 KZT/kWh), solar with Kazakh mod-
ules (70 KZT/kWh), hydropower (16.71 KTZ/kWh), and biogas
(32.23 KZT/kWh). These are guaranteed for a 15-year period and
will be adjusted by the annual inflation rate;

* 'The government grants RES energy-generating companies an exemp-
tion from payment for power transmission services.

In addition to the provisions of the 2009 law, the country’s Land
Code (2003) permits regional authorities to allocate land plots for the
construction of facilities that aim to use RES. Furthermore, when the
government provides land plots for this purpose, investors should be
invited to participate in the design and construction of RES facilities
(Energy Charter Secretariat 2013).

¥These include: a presidential decree in 1995 establishing the current electricity market structure;
the Programme of Privation and Restructuring of the Power Sector (Government Resolution
No. 663, 1996); the Law of the Republic of Kazakhstan (RK) about Energy Saving (25 Dec
1997, No. 210-1); the Law of the RK about Electricity (9 July 2004, No. 588-II); the Law of
the RK about Gas and Gas Supply (9 Jan 2012, No. 532-IV); the Law of the RK about Energy
Saving and Increasing Energy Efficiency (13 Jan 2012 No. 541-1V). Also, the Law of the RK
about Subsoil Resources and Subsoil Use (24 June 2010, No. 291-1V); the Law of the RK about
Architectural, Town Planning and Construction in the RK (No. 242-II, 2001).
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As is the case of electricity and heat generation using fossil fuels, the
generation and distribution of electricity and heat from RES should
be licensed, and the operation of RES power plants requires authori-
sation by the Agency of the Republic of Kazakhstan for the Regulation
of Natural Monopolies (Energy Charter Secretariat 2013). Potential
investors in green energy generation and/or distribution projects might
view these requirements as an additional layer of bureaucracy. This per-
ception could become a barrier to attracting investors and impede the
progress of the promotion of RES in the country. Furthermore, the
International Energy Agency reports that “licencing remains problem-
atic, particularly for small and medium-sized enterprises” (International
Energy Agency 2015, 200).

Although in recent years Kazakhstan has achieved progress in the
design of the legal framework for renewable energy, it is still relatively
new in comparison with the framework relating to energy from fossil
fuels. This means that the framework for RES is yet to be tested and its
effectiveness will be determined over a number of years. Furthermore,
a muldiplicity of legal provisions and institutions responsible for their
implementation raise concerns regarding the lack of clarity, challenging
inter- and intra-agency communication and duplication of effort. This
legal and institutional fragmentation could create another barrier in the
promotion of RES in Kazakhstan.

¢ Implementation

To implement the State Programme for Accelerated Industrial and
Innovative Development for 2010-2014 (2010), the National Atomic
Company Kazatomprom established independent subsidiaries in order
to undertake projects in the RES sector. These include: KAZ PV Project
(solar), which is constituted by Kvarts LLP (quartz mining), KazSilicon LLP
(quartz processing and silicon production), Kaz Solar Silicon LLP (silicon
processing and photovoltaic panel production) and AsSolar LLP (photovol-
taic module production); Ecoenergomash LLP (wind); Mashzavod LLP and
Legmash LLP (heat pumps) (Energy Charter Secretariat 2013).

In addition, in 2012 a government-owned corporation called
Samruk-Energo (Samruk-Energy Corporation), a holding company that
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manages energy enterprises in Kazakhstan, formed a company Samruk-
Green Energy (www.samruk-green.kz) to operate in the field of power
production from RES. The company aims to:

e Create technology, design and construct facilities that will produce
energy and heat from solar power;

® Produce and sell energy and heat from solar power;

e Maintain transmission networks transporting electricity from the
production facilities to the distribution networks; and

* Undertake research and development activities and provide consult-
ing services in the field of solar energy.

When compared with the oil and gas sector, that has been responsi-
ble for the rapid economic growth that the country experienced in the
1990s and early 2000s, the gradual shift of the government’s focus from
oil and gas to renewable sources may be viewed as a drain on resources.
Although Kazakhstan has made certain steps to form a policy and
establish a legal framework in order to promote green energy, progress
remains slow and the development of the sector is still in its infancy.
The RES sector needs investment, incentives and instruments to ensure
technological development, faster deployment of energy-generating
facilities and the construction of connecting power networks. One
apparent problem in the promotion of RES is the lack of incentives and
practical mechanisms that would give impetus to the acceleration of
green energy generation. While the policy is in place, implementation
tools appear to be lacking.

PPPs as a Policy Tool: Conditions
for Effective Use

This section discusses the factors that ensure the effective use of PPPs
as a policy tool. From the perspective of stakeholder management, a
PPP is a set of complex inter-organisational arrangements, with multi-
ple stakeholders, rather than a stand-alone organisation (Mouraviev and
Kakabadse 2017). Therefore, focusing on capturing, trading and serving
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the values of PPP stakeholders provides an appropriate framework for
conceptualising the prerequisites for PPP implementation. At the core
of successful PPP implementations are those activities and practices
that ensure the effective management of stakeholder values (Yang et al.
2009). The stakeholder management perspective is useful as it accu-
rately highlights societal preferences for PPP deployment. These societal
preferences need to be aligned with each other, and include:

e A governments willingness to extend financial and administrative
support to a private partner;

o 'The private investors’ interests in long-term profitable projects sup-
ported by government guarantees and subsidies;

e Priority sectors for PPP deployment determined by the government;

* Regional needs and preferences; and

o The citizens’ needs and willingness to receive PPP-provided public
services, as taxpayers should be willing and able to pay often higher
tariffs and/or possibly higher taxes.

To determine the conditions for successful PPP implementation, this
chapter draws on data from interviews that were conducted in 2012—
2016 with a range of PPP actors from both the government and the
private sector in Kazakhstan. While the range of conditions might be
very broad, the interviewees focused mostly on the legal and regula-
tory environment for PPPs, which forms prerequisites for PPP deploy-
ment. In the opinion of interviewees, this factor grouping includes four
components:

a well-designed legal framework;

simplified processes and procedures related to PPP formation;
market discipline (i.e. partners must fulfil their obligations); and
a clear tariff policy.

A well-designed, detailed and clear legal framework is often noted
as a prerequisite for all types of PPP activity (Pongsiri 2002). In
interviews conducted prior to 2015, respondents frequently noted
the absence of a general PPP law in Kazakhstan and the drawbacks
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of the 2006 Kazakhstan’s Law on Concessions (Zakon Respubliki
Kazakhstan 2006). From the interviewees perspective, this made a
PPP an ambiguous form of public—private collaboration. In 2015,
the government adopted a new law on PPPs that came into effect in
2016 (Zakon Respubliki Kazakhstan 2015). Although the 2015 law
incorporated a very broad definition of a PPD, the law marked a sig-
nificant step forward by bringing more clarity to the PPP legislative
framework. One specific area that, prior to 2015, required legislative
clarification was the definition of non-concessionary PPP models, in
addition to a concession, which the 2015 law addressed.

Simplifying the PPP formation procedures might significantly inten-
sify PPP development in Kazakhstan. Creating a streamlined single-
tender bidding process that facilitates granting a single PPP contract to
the winner, rather than a set of different contracts with their own pro-
visions and regulations, such as a contract for land use, another con-
tract for the service provision and a separate partnership contract, could
accomplish this. Interviewees expressed criticism by highlighting exces-
sive bureaucracy and tangled procedures in the PPP formation process,
which the government needs to simplify and shorten.

Ensuring market discipline is also a critical area for PPP success
(Jamali 2004). Market discipline requires either partner, whether from
the public or the private sector, to honour payments, work sched-
ules and other obligations as specified by contracts and regulations.
For example, either partner must make payments to the other, sub-
contractors, workers and customers fully, on time and according to con-
tract terms and schedules. Tools such as interest payments, fees and fines
applied to either partner should ensure market discipline. Interviewees
noted that it would be useful to incorporate these tools in the PPP reg-
ulations and define the terms and conditions under which a certain tool
can or should be used.

The PPP regulatory environment may become more transparent and
attractive to investors once they know and understand a tariff policy for
a partnership’s services. A tariff policy should include at least three com-
ponents: conditions for setting a new tariff; regulations regarding ranges
of future tariff adjustments; and a clear, streamlined application process
for a new tariff. Although interviewees reported that procedures for tariff
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adjustments are bureaucratic, tangled and lengthy, they can be improved,
which will permit private operators to conduct effective long-term busi-
ness planning. Improvements can be achieved by incorporating a certain
section in the regulatory framework that would define the scope, con-
ditions and procedures for tariff adjustments. Subsequently, these provi-
sions could be included, fully or in part, in a contract for a PPP project.

Summarising the interviewees opinion regarding factors that
ensure the successful use of PPPs as a policy tool, the following ques-
tion needs to be answered: does the legal and regulatory PPP frame-
work in Kazakhstan support the effective deployment of partnerships
for the promotion of green energy in the nation? Interviewees noted
that certain critical elements of the PPP legal framework are in place
and emphasised the significance of the 2015 law on PPPs as a major
improvement. The two pieces of legislation—the 2006 law on con-
cessions and the 2015 law on PPPs—have formed a sufficient base for
partnership implementation in many sectors, including transport infra-
structure, the social sector (hospitals, schools and kindergartens) and
the energy sector. The latter naturally incorporates RES as a growing
industry in which Kazakhstan has a particular interest, due to its current
dependency on fossil fuels. At the same time, interviewees noted a range
of conditions that are linked to the legislative and regulatory framework
and are currently underdeveloped and/or lacking. There was no indica-
tion that the lacking provisions are critical to the extent that they seri-
ously impede PPP deployment. Rather, the interviewees identified these
provisions as improvement opportunities from which the overall legisla-
tive and regulatory PPP framework would benefit.

Conclusion

Comparing Kazakhstan’s evolving policy on renewable energy with the
policy on PPPs, it is worth emphasising that the established legislative
basis for partnerships ensures their fit for the purpose, i.e. the pro-
motion of RES. Of course, the RES sector is not the only one where
partnerships could be used. PPPs may be deployed in many sectors.
However, the unlimited nature of RES assures the long-term nature of
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the projects for producing green energy, which is a typical characteristic
of an industry for PPP deployment.

The government’s economic development agenda could be well-
served by PPPs as they form long-term business arrangements, generate
income, create jobs and, hence, contribute to the economic and social
sustainability. Partnerships also have the capacity to attract private fund-
ing for the production of green energy from RES and, hence, diversify
the economy. As a PPP has already been launched in the Kazakhstani
energy sector (namely, the project in Northern Kazakhstan that involves
power generation and transmission to the Aktobe region, which is a
concession for 17 years, since 2005), this experience could form the
basis for expanding PPP deployment to an emergent RES sector.

The appraisal of conditions for effective PPP implementation reveals
the need to continuously improve the clarity and consistency of the
legal PPP framework, simplify the procedures and requirements for the
PPP formation, institute market discipline for either partner and design
a transparent long-term tariff policy (Hardcastle et al. 2005; Yang et al.
2009). Although, in Kazakhstan, the legal and regulatory PPP frame-
work is in place, certain deficiencies require the government’s atten-
tion. Without trivialising them, one can consider them as improvement
opportunities, or governance challenges, that do not diminish the value
of PPPs as fit for purpose, i.e. for the promotion of RES.

What is the degree of PPPs” suitability for an emerging government
policy that aims to promote the production and consumption of green
energy in Kazakhstan? In the field of renewable energy, PPPs should be
viewed not merely as electricity production plants, but also as a means
to contribute to sustainability through job creation, income generation
and reduction of the nation’s dependency on fossil fuels. Furthermore, it
is likely that PPP deployment in the RES sector will diversify the econ-
omy by expanding this emerging industry. In addition, in the long run
PPP deployment would significantly reduce the governmental involve-
ment in power generation, which means the reduction of the size and
scope of the government sector and the corresponding expansion of the
private sector. Therefore, in ex-Soviet nations, such as Kazakhstan, in
which traditionally the government sector prevailed, PPPs may contrib-
ute to the development of private enterprise.
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Nonetheless, despite being fit for purpose, PPPs as a practical tool
for Kazakhstan’s policy implementation require improvement. Among
the areas needing government attention are risk allocation decisions
that would satisfy both public and private partners; incentives for bet-
ter performance and penalties for not meeting certain performance
standards; and partner interaction issues. Finally, PPPs would be most
effective when deployed within a broader framework: not only they
would serve the policy on green energy, but also contribute to the devel-
opment of clusters of entrepreneurship in which the production of
power from RES forms one of the critical components. Kazakhstan has
already adopted a broader framework: Strategy Kazakhstan 2050, which
includes long-term goals to expand PPP deployment and increase uti-
lisation of renewable energy sources. The alignment of RES expansion
with PPPs as one of the implementation instruments might ensure a
tangible contribution to the nation’s sustainable development.
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Barriers to Energy Security in Australia:
The Electricity Sector Governance
and the Need for Change

Carl Tidemann

Introduction

The recent Paris Agreement enshrines the global decision to reduce
greenhouse gas (GHG) emissions to limit global warming to 2 degrees
Celsius or lower (UN 2018). For this reduction to occur, rapid decar-
bonisation in all sectors of the economy is crucial. Electricity produc-
tion is responsible for nearly 40% of global emissions (IEA 2017);
therefore, transitioning towards renewable sources of electricity gen-
eration (RES-E) offers high levels of mitigation potential. As a result,
the share of RES-E as a proportion of global, total final energy
consumption increased to 5.4% in 2016 (REN21 2018). It is also of
note that renewable generation technologies have decreased in cost to
the point of being less expensive than other conventional technologies
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Although increasing RES-E reduces emissions, it also creates unique
challenges. Solar and wind power, the technologies that have seen the
highest global growth in recent years (IEA 2018a), are intermittent and
can therefore cause issues related to electricity system security (Riesz and
Milligan 2014). Consequently, energy security has transformed from
concerns centred on the external supplies of fossil fuels beginning with
the 1970s ‘Oil Shocks’ (Mitchell 2016), to now being ‘closely entangled
with other energy policy problems such as providing equitable access to
modern energy and mitigating climate change’ (Goldthau 2011). This
has recently been embodied in the ‘energy trilemma’, in which energy
policies need to balance the trade-offs between security (both of the
electricity system and the supply of inputs), economic competitiveness
and affordability, and environmental sustainability—namely GHG
emissions mitigation (Ang et al. 2015).

Following the global trend, Australia has seen steady growth in its
total share of RES-E. However, fossil fuel generation has rebounded and
the year on year rate of growth of RES-E is decreasing (DEE 2017).
Moreover, the RES-E transition has been preceded by, and is running
concurrently with, four major drivers of change. The first is the move
away from state-owned monopoly utilities towards a corporatised and/
or privatised sector to improve efficiency in a process known as market-
isation (AEMC and KPMG 2013). The second is a long-running trend
in global public policy known as agencification. Governments create
semi-autonomous agencies, which are intended to operate at an arm’s
length from the government and complete public tasks such as regula-
tion, service delivery and policy implementation (Verhoest et al. 2012).
The authors further suggest that agencification, in comparison with gov-
ernment bureaucracy, is intended to limit political influence. The third
is an early decision in the restructuring process to make environmental
decisions relating to electricity the responsibility of government (Macgill
and Healy 2013). Finally, there has been a decades-long political debate
over the importance of GHG mitigation and whether renewables should
be integrated at all (see Lucas 2017). The split has typically been between
the ‘left’-leaning Australian Labour Party being for, and the ‘right’-leaning
Coalition (Liberal and National parties) being against ambitious mitiga-
tion (see Warren et al. 2016). Consequently, the electricity sector is now
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governed by a variety of federal level, quasi-governmental agencies as well
as different Federal and state governments, all implementing various poli-
cies to promote environmental outcomes.

This chapter is concerned with particular facets of the expanded
notion of energy security and the energy trilemma in Australia. The first
is security of the electricity system, in particular its reliability, consid-
ering recent, intense political scrutiny, triggered mainly by a statewide
blackout in South Australia (SA) on 28 September 2016, which the
Coalition Federal Government blamed on SA’s high levels of RES-E
(Lucas 2017) (see section “The 2016 South Australia Blackout and
Ensuing Reform Agenda”). The second facet consists of the barriers to
addressing the energy trilemma, in particular, risks posed by politicisa-
tion. As the World Energy Council (2016, p. 12) suggests, ‘predictable
and durable energy policies that go beyond the political cycle and have
clearly defined goals are the cornerstones of a sustainable energy system’.
These are important issues to comprehend if there is to be an increase in
RES-E use.

This chapter has been informed by 14 interviews with government
officials, key industry bodies, consultants and market participants; sub-
missions to government enquiries; and the peer-reviewed academic
literature. It does not attempt to answer every possible question that
could be asked about modern energy security issues. Rather, the intent
is more exploratory, seeking to draw out insights and possible lessons
from the Australian experience for the benefit of policymakers here and
elsewhere, who are contemplating future steps for governance in light
of the energy trilemma. Rapid change in the sector necessitates the use
of timeframes for analysis. This chapter explores the period from the
September 2016 SA blackout up to the SA election in March 2018
when the Labour government, having recently implemented a variety
of electricity system security measures, lost power to the (Conservative)
Coalition. However, the chapter extends analysis at the Federal level to
June 2018 and includes negotiations surrounding the ‘National Energy
Guarantee’—the Federal Governments new climate and electricity
policy platform (ESB 2018).

The chapter is structured as follows. Section “The Australian Electricity
Sector” outlines the current electricity system context of Australia’s
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National Electricity Market (NEM) and highlights major issues based
on secondary data analysis. Section “Governance and the National
Electricity Market” explores the current governance of the NEM.
Section “The 2016 South Australia Blackout and Ensuing Reform
Agenda” explores ways in which different levels of the Australian gov-
ernment are trying to address the energy trilemma, in particular actions
by the Federal and SA governments following the 2016 blackout.
Section “The Coal Agenda” discusses the broader implications of change
in the current system. Finally, section “The Federal Government and the
National Energy Guarantee” concludes and suggests lessons for future
governance arrangements.

The Australian Electricity Sector

The Australian electricity sector is dominated by the NEM (Fig. 5.1),
first organised in 1998, which provides some 90% of the electricity con-
sumed nationally and includes the eastern states of: Queensland (QLD);
New South Wales (NSW), which includes the Australian Capital
Territory (ACT); Victoria (VIC); Tasmania (TAS); and South Australia
(SA). Each region operates as a separate, regional, spot-market and is
interlinked with other regions by interconnectors. Western Australia
and the Northern Territory operate on separate grids (AEMO 2017a).
Analysis here is limited to the NEM due to the common electricity
governance structure shared by its member states.

In 2015, the Australian electricity sector had the highest CO, inten-
sity among all International Energy Agency (IEA) member countries and
almost twice as high as the IEA average (IEA 2018a). This is due to a
heavy reliance on abundant, and thus cheap supplies of coal, particularly
brown coal (lignite)—a carbon fuel with very high emissions intensities
(Table 5.1)—in the state of VIC and a small amount in SA (Table 5.2).

However, the national statistics obscure the differing generation
portfolios of the states, due in a large part, to the difference in availa-
ble resources. This is further compounded by the different policy instru-
ments implemented at federal and state/territory level. SA, for example,
has a very high penetration of wind power due to abundant wind
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Fig. 5.1 The National Electricity Market (Source AEMC 2018b)

resources and the effects of the Renewable Energy Target (RET); this
is explored in more detail in section “Government Policies to Promote
Renewables”. Table 5.2 shows the proportion of renewable generation
in each region of the NEM and the total for Australia.
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Table 5.1 Estimated operating emissions for new power stations

Generation and resource type Estimated operating emissions as
generated (kg CO,e/MWh)

Subcritical brown coal 1140

Supercritical brown coal 960

Subcritical black coal 940

Supercritical black coal 860

Ultra-supercritical brown coal 845

Ultra-supercritical black coal 700

Open-cycle gas turbine 620

Combined-cycle gas turbine 370

Wind 0

Hydro 0

Solar photovoltaic 0

Source Finkel et al. (2016, p. 63)

Table 5.2 Percentage of electricity generation by resource type for regions of
the National Electricity Market and Australia, 2016-2017

Australia QLD NSW VIC SA TAS
Non-renewable fuels
Black coal 45.5 72.1 79.2
Brown coal 16.8 0.0 0.0 825
Natural gas 19.7 19.5 4.6 49 52.2 8.4
Oil products 2.4 1.6 0.4 0.3 1.0 0.2
Total non-renewable 84.4 93.1 84.2 87.7 53.2 8.6
Renewable fuels
Biomass 1.4 2.5 1.2 1.3 0.8 0.3
Wind 4.8 0.0 2.6 6.8 37.4 10.2
Hydro 6.4 1.0 8.7 1.8 0.0 79.8
Large-scale solar PV 0.3 0.0 0.8 0.0 0.0 0.0
Small-scale solar PV 2.8 3.3 2.4 2.3 8.6 1.1
Geothermal 0.0 0.0 0.0 0.0 0.0
Total renewable 15.6 6.9 15.8 12.3 46.8 91.4

Source Department of Environment and Energy (2017), Australian Energy
Update Table O

The Australian electricity sector is vital to the economy, having
contributed 22.7 billion AUD or 1.4% of Gross Value Added to the
Australian economy in 2017 (ABS 2018). Australia is, however, an out-
lier among industrialised developed countries, as its economic structure
and wealth are highly dependent on energy and commodity exports
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(Hermanns 2015, p. 110). Its energy and commodity producers are
heavily subsidised, mostly in the form of tax concessions. The OECD
(Organisation for Economic Co-operation and Development 2018)
reports over 9 billion AUD in budgetary transfer and tax expenditure,
such as fuel tax credits and direct funding of coal exploration. Using a
more expansive methodology, the International Monetary Fund (IMF
2015) puts this figure at over 30 Billion USD. Hermanns (2015) further
suggests that export competitiveness and job security in these industries
are strengthened by low electricity prices. Unsurprisingly, these indus-
tries want to protect their interests and thus expend significant resources
lobbying different governments. These efforts have led to major policy
modification at Australian federal level in particular, including gener-
ous free permit allocations to a variety of emissions intensive and trade-
exposed industries under the now-repealed carbon pricing scheme
(Pezzey et al. 2010), and the failure of the Mining Resources Rent Tax
due to a strong, public campaign by the mining industry (Bell and
Hindmoor 2014). Although these campaigns were not directly related
to the electricity sector, they foreshadow actions related to increasing
the proportion of RES-E (see section “Transforming the Institutional
Structure”). The following sections introduce the current governance
arrangements in the NEM.

Governance and the National Electricity Market

Current governance arrangements in the NEM follow a decades-long
process of restructuring, that began with the liberalisation of the
Australian economy in the beginning of the 1980s (Garnaut 1994).
Energy-intensive sectors, then exposed to international competition, lob-
bied for a more competitive electricity supply, resulting in a move from
state government-owned monopolies towards corporatisation and pri-
vatisation, and eventually the creation of the NEM in December 1998
(AEMC and KPMG 2013). In the mid-2000s, the state and territory
governments operating within the recently formed NEM decided to
hand over the economic regulation of the sector to the Australian Energy
Regulator (AER), which saw the creation of the Australian Energy
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Market Commission (AEMC). “This “federalisation” and bifurcation of
regulation, was justified on the basis that it would lower the cost and
complexity of regulation as perceived by investors, enhance regulatory
certainty and ensure national uniformity’ (Mountain 2014, p. 189).

Governance Structure of the National Electricity Market

The current governance system of the NEM (Fig. 5.2) was decided by
negotiations between the Federal and state/territory governments. The
Australian Energy Market Agreement (AEMA), which was negotiated
between the Federal Government and member jurisdictions in 2004 and
amended in 2013, sets out the roles and responsibilities of the actors as
well as the state/territory and Federal Government’s agreement to create
the NEM. The AEMA sets a number of goals, although it is concerned
mainly with providing affordable and reliable energy with the interests



5 Barriers to Energy Security in Australia ... 101

of consumers in mind. The AEMA does however mention the need to
‘address greenhouse emissions from the energy sector, in light of the con-
cerns about climate change and the need for a stable long-term frame-
work for investment in energy supplies’ (COAG Energy Council 2013).

The Federal Government’s lack of jurisdiction over the electricity sec-
tor requires the National Electricity Law (NEL) to be contained in a
Schedule to the National Electricity (South Australia) Act 1996 (SA).
The NEL is applied as law in each participating jurisdiction by applica-
tion statutes, for example, the National Electricity (VIC) Act 2005. The
overarching goals of the NEM are enshrined in the National Electricity
Objective (NEO), stated in the National Electricity (South Australia)
Acts. 7 (NEL), which notably does not include environmental sustaina-
bility (i.e. greenhouse emissions control), namely:

to promote efficient investment in, and efficient operation and use of,
electricity services for the long-term interests of consumers of electricity
with respect to:

e price, quality, safety, and reliability and security of supply of electricity
o the reliability, safety and security of the National Electricity system.

Enactment of the enabling legislation by member states transfers regula-
tory power to the federal-level bodies, which includes the following:

e the Council of Australian Governments Energy Council (COAG
EC) has responsibility for national policy direction. This comprises
energy-related ministers from each Australian state and territory and
is chaired by the Federal environment or energy minister of the day.
Decision-making is carried out by consensus of the members. The
EC is supported by the Senior Committee of Officials, which advises
the Council and develops issues for its consideration in the context
of the Council’s Terms of Reference and other issues as identified and
agreed by ministers;

e the Australian Energy Market Commission (AEMC) is accountable
to the COAG EC and is responsible for the rule-making process;
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o the Australian Energy Regulator (AER), part of the Australian
Competition and Consumer Commission (ACCC), enforces the
rules made by the AEMC; and

e the Australian Energy Market Operator (AEMO) operates the mar-
ket as well as having responsibility for the functioning of the electric-

ity system and the ‘coordination of the strategic development of the
National Electricity grid’ (AEMC 2018c¢).

A number of other organisations exist within the NEM structure,
including Energy Consumers Australia, the ACCC and state/territory juris-
dictional regulators. However, these are not relevant to the analysis here.

Macgill and Healy (2013, p. 616) highlight the ‘early decision by
Australian policymakers, seen also in many other jurisdictions, to focus
electricity industry restructuring policy on improving economic effi-
ciency through competitive pressures, while pursuing environmental
objectives through “external” policy efforts’. Given this decision, the
main paradigms currently driving the governance of the electricity sec-
tor are competitiveness and the security of the system. This focus on
only two aspects of the energy trilemma is important when considering
the integration of RES-E and will be discussed in section “The Finkel
Review”. Moreover, the separation of environmental objectives results in
a variety of different policies being implemented by state/territory and
Federal governments.

Government Policies to Promote Renewables

The desire to reduce emissions through the use of RES-E has resulted in
the previous Federal Labour government (in power 2007-2013) and all
state and territory governments implementing policies to promote their
use. This, like the political debate outlined in section “Introduction”, was,
and still is, highly dependent on the political party in power at the time.
The previous (Labour) Federal Government, acting to reduce emissions
under the Kyoto Protocol, implemented a variety of climate and energy
policies, including a RET. The RET, made up of large and small-scale
components, is a quota obligation that is fulfilled by a requirement for
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retailers to source tradable emission certificates (IEA 2018b). Following
the election of the (Coalition) Federal Government and subsequent
RET review in 2014, the target was reduced from 41,000 gigawatt-hours
(GWh) in 2015 to 33,000 GWh in 2020, which led to a period of indus-
try uncertainty and reduced investment in RES-E (IEA 2018b).

This period of uncertainty, coupled with the removal of other federal-
level emissions mitigation policies (discussed in section “The Finkel
Review”), has led most state governments to implement their own RES-E
targets and policy instruments, which are summarised in Table 5.3.

The 2016 South Australian Blackout and Ensuing
Reform Agenda

On 28 September 2016, the entire state of SA experienced a blackout,
following severe weather. The intense media debate that followed saw
the Federal Government blame the blackout on SA’s high penetration of
renewables, particularly wind energy generation (see Table 5.2 and Lucas
2017). However, the cause, explained in a series of reports from the
Australian Energy Market Operator, was that a series of events including
tornadoes, collapsed transmission lines, the overloading of the intercon-
nector with VIC and a lack of fossil fuel and renewable capacity led to
the blackout (AEMO 2017¢). Prior to the event, the operation of the
NEM, particularly the security of the system, as outlined in the National
Electricity Rules (AEMC 2018c), was the responsibility of the Australian
Energy Market Operator (AEMO) and the AEMC’s Reliability Panel,
which set system security standards and guidelines (AEMC 2018d).
Chief among these standards is a reliability standard that dictates:

for generation and inter-regional transmission elements in the National
Electricity Market is a maximum expected unserved energy (USE) in a
region of 0.002% of the total energy demanded in that region for a given
financial year. (AEMC 2018, p. 162)

This means that for any region, for example, NSW;, electricity sup-
ply should be maintained at 98.998% of that year’s demand. The exact
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causes of the blackout are in many ways irrelevant, considering its use
for justifying the governance changes that followed. It is, however, of
note that the reliability standard for SA was not affected, because the
blackout was considered an event that could not have been foreseen
(AEMC 2017). Following the blackout, a number of actions took place
relating to the energy trilemma, which will be discussed below. These
include the changes to the current governance system and the reform
agenda of the Federal and SA governments in particular.

Reviews of the Electricity Sector

Prior to the SA blackout, many reviews of the electricity sector were
conducted, which included aspects of the way the sector is and was
governed, the security of the system, affordability and the integration
of renewables. A complete summary is beyond the scope of this chap-
ter, though the Productivity Commission’s Inquiry into the Regulation
of Electricity Networks (2013) and COAG Energy Council’s Review of
Governance Arrangements (the Vertigan Review) (2015) in particular,
are relevant to the analysis.

The Finkel Review

At a 6 October 2016 meeting, the COAG Energy Council agreed to
an ‘Independent Review into the Future Security of the National
Electricity Market—commonly known as the Finkel Review (Finkel
etal. 2016). The review was to investigate a broad range of issues
including market design, increasing electricity prices, emissions mitiga-
tion, governance of the sector, integration of variable renewables, tech-
nology transformation and the role of consumers.

Prior to the blackout, AEMO already had a system security investi-
gation process underway (the Future Power System Security Program)
(AEMO 2017b), and the AEMC was undertaking a System Security
Market Frameworks Review that would address the issues identified by
AEMO (AEMC 2018d). Nevertheless, these work programmes, and
the fact that the reliability standard remained intact, did not prevent
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the (Coalition) Federal Government moving forward. What followed
was a series of events that have shaped the Federal Governments
reform agenda, which will be explored in the following section. Section
“The Finkel Review” explores some of the main focus points of submis-
sions to the Finkel Review, which suggested changes to the governance
structure outlined above.

The Finkel Review, released in June 2017, made fifty recommenda-
tions across a range of issues related to the security of the system, emis-
sions mitigation and the governance of the electricity sector (Finkel
etal. 2017). Following its release, the Federal Government agreed to
49 of the 50 recommendations. The notable exception was the policy
instrument—an emissions intensity scheme or clean energy target—that
Finkel suggested to reduce emissions in the electricity sector. Instead,
the government, having sought advice from the newly formed Energy
Security Board (Finkel recommendation 7.2) proposed the National
Energy Guarantee (NEG). The exact details of the policy still remain
unclear, though it combines an emissions baseline and a generator relia-
bility standard (Finkel recommendation 3.3).

The Finkel Review also outlined issues highlighted in the
Productivity Commission and Vertigan Reviews. The Productivity

Commission (2013, p. 36) suggested that:

reform appears to have been frustrated by complex processes, constant
and overlapping reviews, and a lack of agreement by relevant govern-
ments about either the reforms themselves or the need for more timely
progress to a genuinely NEM-wide approach to energy regulation.

Furthermore, it suggested that NEM governance processes often
descend into ‘paralysis by analysis’ (Productivity Commission 2013,
p. 36). With respect to the Vertigan Review, Finkel et al. (2017) sug-
gested that although the review found the governance of the NEM to be
fundamentally sound, there remain a number of the recommendations
that are yet to be implemented:

e the appointment of additional AEMC and AER commissioners
e expedited rule change processes
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* a comprehensive review of the Rules
e structural separation of AER from the ACCC
* anew Statement of Role for AEMO.

Transforming the Institutional Structure

The Finkel Review submissions and subsequent recommendations high-
light a variety of issues. However, there are two long-running (they were
also identified and addressed by the Vertigan Review in 2015 [Vertigan
et al. 2015]) challenges identified in submissions to the Finkel Review.

The first challenge is the lack of environmental consideration in
the National Electricity Objective (NEO), noted above in section
“Governance Structure of the National Electricity Market”. Integrating
environmental concerns with competitiveness and security was widely
identified in submissions (to both the Vertigan and the Finkel reviews) as
the best opportunity to integrate emissions considerations into the func-
tioning of the sector. Enhancing the NEO to include environmental con-
cerns would address the energy trilemma, though notably, this was not
one of the Finkel recommendations. The NEO is important because it
dictates the way in which the AEMC approaches rule changes. Without
any environmental imperative, the decisions are based on competitive-
ness, and the security of supply of electricity and the system itself. As a
result, it is unlikely that rule changes will be made to promote renewables
on the grounds of emissions mitigation.

The second challenge is the COAG Energy Council’s structure and
workings. Under the AEMA, the COAG Energy Council has been given
responsibility for facilitating a nationally consistent approach to energy
policy, overarching responsibility for governance and institutional arrange-
ments and regulatory and legislative frameworks (COAG Energy Council
2013). This is operationalised in its capacity to shape the way the AEMC
makes rule changes (as well as being able to make rule change requests)
and to recommend appointments of commissioners to the AEMC and
members to the AER (COAG Energy Council 2013). However, with
respect to changes suggested by the 2015 Vertigan Review, which are
yet to be implemented (see section “Reviews of the Electricity Sector”),
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Energy Networks Australia, an industry body that represents electricity
network businesses, suggested that:

regardless of the merits of any single measure, this delay [in implement-
ing suggestions from the Vertigan Review] suggests that the existing stra-
tegic policy, governance and implementation process within the COAG
Energy Council itself is not delivering outcomes efficiently and effectively.
(ENA 2017, p. 52)

Furthermore, the Vertigan Review itself recommended that:

the Council and Senior Council of Officials appear to lack a focus on
strategic direction and are therefore not providing effective and active pol-
icy leadership to the energy sector. Whilst the inherent structure of the
Council cannot be altered, the Council can improve the visibility, trans-
parency and accountability of its processes and operations to more effec-
tively progress strategic energy market reform. (Vertigan et al. 2015, p. 7)

Considering the Finkel Review did not mention changing the
National Electricity Objective, changes to the functioning of the
COAG EC assume that the emissions mitigation targets or policies
set by the Federal Government will be of sound design and ambition.
However, as Rogelj et al. (2016) outline, the pledges made under the
Paris Agreement, Australia’s included, are not enough to limit global
warming to 2 degrees or less. Changes to the governance structure,
though important, would then seem redundant in promoting more
RES-E, given the Federal Government’s reform agenda, which will be
discussed in the following sections.

The Coal Agenda

As Lucas (2017) outlines, the SA blackout and subsequent release of
the Finkel Review led to a highly partisan political debate that cen-
tred mainly on the use of coal as an electricity source, as opposed to
the move towards renewable sources. The debate perhaps peaked on 9
February 2017, in a now infamous scene when the Federal Coalition
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Treasurer, Scott Morrison, brought a piece of coal into Australian
Parliament, exclaiming ‘this is coal. Do not be afraid. Do not be scared.
It will not hurt you' (Parliamentary Hansard 2017). Lobbying has
clearly played a role in shaping the Australian climate and energy poli-
cies previously (Pezzey et al. 2010) and some aspects relating to the elec-
tricity sector will be outlined below.

Cost Discourse

Since its election in 2013, the (Coalition) Federal Government has
tried, and in most cases succeeded, to dismantle the emissions and
renewables policies of the previous, Labour government (see sec-
tion “Government Policies to Promote Renewables”). These actions
were spurred on by lobbying efforts, and used the discourse that renew-
able sources of electricity generation were, among other factors, not
cost-competitive (Curran 2012). However, the cost of many renewable
generation technologies has recently fallen below, or within the range
of, all fossil fuel technologies (Lazard 2017). This fact is recognised by
industry and was highlighted in the preliminary report of the Finkel
Review (2016, p. 8):

Owner-investors are exiting emissions intensive power stations as these
reach the end of their design lives. It has been clear from our consul-
tations that no one is contemplating investing in new ones, nor would
financial institutions provide finance.

Consequently, this ‘cost discourse’ shifted to arguments around reliabil-
ity and security.

Technology Neutrality

One of the preliminary Finkel Review questions related to the need
for ‘high efficiency low emissions’ (HELE) coal-fired generation in
the future (Finkel et al. 2016). Although it is not widespread in sub-

missions, there is a concentrated effort from key organisations to
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promote both technology neutrality and the consideration of coal-fired
generation. Technology neutrality is an oft-cited consideration in the
promotion of technology by governments; ‘picking winners’ should be
avoided to allow the market to decide on the most efficient technologies
(Hoppmann et al. 2013). Yet, as Tidemann etal. (2018) have shown,
technology neutrality related to system security, and renewable energy
technology integration more broadly, is a questionable paradigm to aid
electricity sector transformation. Given the following quotes from coal
lobby submissions, it is also apparent that technology neutrality is being
invoked, not to promote the most efficient option, but rather to allow
for the promotion of technologies that may no longer be able to com-
pete on their merits.

Looking ahead we need to ensure there are no policy impediments for
the uptake of high efficiency low emissions (HELE) coal-fired plants and
carbon capture and storage (CCS). (Australian Coal Association Low
Emissions Technologies 2017, p. 2)

With respect to coal:

it is critical that all options are left on the table and that the focus remains
on achieving reliable, secure, affordable electricity that over time reduces
emissions. (NSW Minerals Council 2017, p. 1)

Technology neutrality must be a central tenet of energy policy....
(Minerals Council of Australia 2017a, p. 2)

The final report must make a clear and unambiguous statement in favour
of a technology neutral approach to policy support for both CCS and
HELE coal technologies. (Minerals Council of Australia 2017a, p. 3)

These submissions were coupled with the Minerals Council of
Australia’s TV campaign that ‘highlights the role that high efficiency, low
emission (HELE) coal-fired generation plants provide in reducing emis-
sions’ (MCA 2017b). However, like the cost discourse invoked before it,
given the emissions profiles of different technologies shown in Table 5.1,
even these new technologies cannot be considered to be low in emissions.
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The actions of these lobby groups are perhaps evident in the policy
principles outlined for the National Energy Guarantee relating to the
emissions reduction portion of the policy.

The emissions requirement is technologically-neutral. This means it sup-
ports the lowest-cost ways of meeting the emissions requirement, whether
that is improving the efficiency of coal generators, fuel switching from
coal to gas and/or building renewable energy capacity, even under differ-
ent assumptions about the future (for example, assumptions about future
gas prices or technology costs). (ESB 2017, p. 31)

Strength of the Coal Lobby, as Shown by the Liddell
Power Station Case

Lobbying efforts, or at least the ideological stronghold of coal in
Australia, are evident in recent developments in the sector related to an
ageing coal-fired generator—the Liddell Power Station, NSW. Owned
by one of the largest energy companies in Australia, AGL, the genera-
tor is reaching the end of its useful life and in 2015 AGL announced
the plant would close in 2022. The company recently performed model-
ling to replace the power station with a variety of different technologies
including:

two new gas-fired generators

1.6 GW of renewable generation

demand response measures

a large-scale battery

the upgrade of another AGL-owned coal generator

the conversion of the Liddell generators into synchronous condens-
ers, which aid in system security (AGL 2017).

‘An assessment of AGLs plan found the replacement generation
is more affordable at $83/MWh, compared with extending Liddell at
$106/MWh. The plan was also found to deliver reliable, dispatchable
power for longer, due to a longer asset life of 15-30 years, compared
with a Liddell extension of five years’ (AGL 2017). Nonetheless, there
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have still been calls from the current Federal Government for AGL to
sell the coal-fired power station for the buyer to continue its operation

for the five years beyond 2022 (Dziedzic 2018).

South Australia

Due to the 2007-2013 (Labour) Federal Government’s RET, cou-
pled with the state’s plentiful wind resources (Coppin et al. 2003) and
favourable project planning policies (Nelson and Orton 2016), SA has
the highest penetration of intermittent renewables, primarily wind
power, of any region of the NEM (Fig. 5.2).! Following the blackout,
the (Labour) SA government released a policy statement that suggested
a variety of measures to further integrate, and address issues relating to,
RES-E. Citing the recent closure of a number of fossil-fuelled power
stations, its plan (Government of South Australia 2017, p. 7) suggested
that; ‘without clear national policy settings there has been little to no
investment to replace the thermal generation that has exited the system’.

Although there are similarities with the recommendations of the
Finkel Review, the SA government’s plan was much more embracing
of modern technologies. It outlined a variety of measures to ensure the
reliability of the system including:

e funding for battery storage, which saw the installation in late 2017 of
the world’s largest battery paired with a windfarm (Hornsdale Power
Reserve 2018);

e a state-owned gas-fired power station;

e incentivising sourcing of gas from SA to replace coal-fired generation
imported from VIC;

e an energy security target, not dissimilar to that recommended by
the Finkel Review and found in the Federal Government’s National
Energy Guarantee, though with a stronger focus on renewable

"Though the Australian Capital Territory has a 100% by 2020 renewable energy target, much of
the generation is outside of territory borders (ACT Government 2016).
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technologies. This would have required any new generator to also
provide system security benefits; and

e enacting legislation that would give SA the power to overturn deci-
sions of AEMO if electricity shortfalls were to occur within the SA
region of the NEM (Government of South Australia 2017).

It is beyond the scope of this chapter to perform a policy analy-
sis of this plan and, following the loss of power by the Labour party
in March 2018, there are few details other than the initial policy state-
ment to consider. However, these measures are much more in line with
the energy trilemma than Federal policy, given their move away from
heavily polluting and higher cost fossil fuels. SA was, however, admon-
ished by the Federal Government for ‘going it alone’ (Gartrell 2017).
Nonetheless, the SA Government took action when they needed to in
a way that suited the context of their generation portfolio. Rather than
waiting for the Federal Government and COAG process to resolve,
which at the time of writing has not occurred, the state used its legis-
lative power to plan for, and in some cases implement, ambitious and
technologically advanced solutions to its system security problems to
allow further integration of RES-E. Unfortunately, the measures that are
yet to be implemented are at risk due to a change in government follow-
ing the March 2018 election.

The Federal Government and the National
Energy Guarantee

Following the partial dismantling of the 2007-2013 (Labour) Federal
Government’s suite of climate and energy policies, the (Coalition)
Federal Government is attempting to implement its National Energy
Guarantee. As outlined in section “Transforming the Institutional
Structure”, much of the argument has centred on the cost of renewa-
bles and the need for ‘technology neutrality’. Given the rapidly decreas-
ing price of renewables and the spurious arguments for inclusion of
coal under the guise of technology neutrality, the discourse has required
change. The 2016 SA blackout enabled the Federal Government to
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‘securitise’ the debate and shift focus onto the reliability issues of
renewable electricity generation. Securitisation ‘licenses renewed state
oversight of, and involvement in, decisions about the production, trans-
portation and consumption of energy in countries... where the state
has historically unwound itself from ownership and administration of
the energy system’ (Bridge 2015, p. 330). This has allowed the Federal
Government to create a perceived mandate to implement policy that
involves emissions and security/reliability provisions. It is a perceived
mandate because, as outlined in section “Governance Structure of the
National Electricity Market”, the Federal Government has power only
to implement policies related to emissions mitigation.

The full details of the NEG are currently unknown, and due to the
inclusion of reliability provisions, the Federal Government requires
consensus at the COAG Energy Council to proceed with the plan. It is
telling, however, that the Energy Security Board’s own modelling of the
NEG found that there would be little to no new investment in RES-E
under the plan, and that any that occurred would be as a result of the
remaining contracts agreed under the previous Labour government’s

RET (ESB 2017).

Discussion

The transition towards renewable generation in the Australian electric-
ity sector, and in particular, following the SAblackout, have highlighted
major issues with the current and future governance of the NEM,
which will be outlined below.

Perhaps the clearest, though most difficult to remedy in the case of
Australia, is the lack of integration of environmental concerns into the
National Electricity Objective. By initially externalising environmental
concerns from other drivers, the complexity that now exists in the sec-
tor is difficult to overcome. This has been further complicated by agen-
cification and Australia’s federal system of government. The number of
organisations, agreements and legislative and regulatory instruments
needed to create the governance system and allow its functioning creates
overlap in responsibilities and a lack of consistent goals for the sector,
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as highlighted by the Productivity Commission’s (2013) ‘paralysis by
analysis’ remark. The changes to the governance system, suggested in
the Productivity Commission, Vertigan and Finkel reviews, need to be
implemented. In particular, the roles and responsibilities of different
organisations should be confirmed to ensure consistency.

Governance problems are also compounded by the COAG Energy
Council’s desire for a nationally consistent approach. Although national
consistency is promoted by the Finkel Review, the politically driven
motivations of the current Federal Government, and their reform
agenda currently being explored by the Energy Council, would suggest
that a nationally consistent plan is only useful if it addresses the energy
trilemma. Due to the possible inclusion of coal generation in the NEG,
this is questionable because adding new coal to the energy mix will not
meet emissions reduction criteria. Moreover, the various state and ter-
ritory governments ambitious energy plans, in opposition to the cur-
rent Federal Government’s lock-into fossil-fuelled electricity generation
due to lobbying, would challenge the possibility for a nationally con-
sistent approach. As suggested in one submission to the Finkel Review,
‘the Australian energy markets require guidance that is removed from
the political cycle to ensure long term certainty and to ensure political
bias is minimised’ (Delta Electricity 2017). It is, nonetheless, unlikely
that the fossil fuel lobby in Australia and abroad will radically change
their position. For rapid integration of RES-E to have any chance in
the future, there is a need to address this issue. Recent research has
suggested that a politically acceptable energy transition could occur by
using specific market mechanisms to promote the market exit of brown
coal generators (Jotzo and Mazouz 2015), but perhaps more impor-
tantly are methods for transitioning energy systems, and economies,
away from fossil fuels (see for example the recent announcement of the
‘Energy Transitions Hub’, Energy Transition Hub 2018).

Our analysis also highlights a conflict between paradigms of change
in the sector: between the Federal Government’s desire for a nation-
ally consistent approach, and the continuing agencification of the sec-
tor. Agencification is still occurring, as evidenced by the creation of
the Energy Security Board. However, in the face of global crises (secu-
rity, environmental and economic) and the increasing demand by
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citizens for integrated service delivery, a countertrend can be observed
in many countries in which politicians aim to restore central control
and coordination (Verhoest etal. 2012). Both agencification and the
jurisdictional overreach by the Federal Government, however, represent
forms of centralised control that no longer work—one by a single actor,
and the other by a federalised system that arguably disallows the actions
of state governments to address the issues that are unique to the context
of individual regions of the NEM. As Energy Networks Australia (2017,
p. 51) propose,

the diversity of conditions, market developments, emerging demand
patterns across Australian States and Territories would make assignment
of the overall role to a single body to optimise outcomes across the entire
electricity system infeasible.

Accordingly, the actions of the previous SA government and other
current state and territory governments represent coherent and adaptive
reforms that match the changing nature of the electricity sector. These
cases present many opportunities for policy learning to occur at the fed-
eral level. These lessons could be integrated into a more collaborative
COAG Energy Council process, rather than the Federal Government
prescribing policy platforms and then seeking approval, as is the case
with the National Energy Guarantee.

Conclusion

The chapter has explored the transformation of the Australian NEM
governance structure through the lens of the energy trilemma: eco-
nomic affordability, energy security and environmental sustainability.
The analysis highlights that once-centralised electricity sectors, in terms
of generation and governance, are not leading to the rapid integration
of renewable sources of generation that are needed to reduce emissions
from the electricity sector. Perhaps the starkest lesson for jurisdictions yet
to restructure, or currently restructuring their electricity sector, is that
the early integration of environmental, economic and energy security



5 Barriers to Energy Security in Australia ... 117

concerns within governance structures is of the utmost importance. The
complexity that arises when governments aim to adapt already existing
systems to address environmental concerns highlights this.

The need to drastically reduce emissions is changing the forms of
governance that are needed. Previous arrangements, typified by agen-
cification, centralisation and the original overarching goal of economic
efficiency, are no longer sufficient. Though some aspects of top-down
governance are necessary, such as national emissions targets, there is also
the necessity to allow for different scales of governance that address the
problems at the appropriate level and context—for example, the differ-
ing capacities of renewable generation in the NEM. It is also imperative
that the concerns of the energy trilemma, and the need for sustaina-
ble development, are balanced against each other rather than allowing
old paradigms of economic efficiency to dominate. This is particularly
important in the setting of overarching targets for emissions reduction
or renewable energy integration, which need to be ambitious and reflect
current pathways to decarbonisation.

Finally, consideration must be paid to the power of lobby groups.
It is beyond the scope of this chapter to fully analyse the best routes
to overcome this problem. This is certainly an area for future research.
Nonetheless, policymakers need to be aware of the way in which lob-
bying efforts use information to justify their cause. If technology neu-
trality is to be included in policy implementation, then it should be
addressed correctly and allow technologies to compete on their merits,
rather than to promote particular technologies based on vested interests.
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Ukraine’s Energy Security in the New
Geopolitical Context

Inna Kostrytska

Introduction

Energy security and the efficiency of the energy sector are among
the cornerstones of the national security of Ukraine. Independent
Ukraine inherited from the Soviet Union a potent energy sector.
However, Ukraine also inherited a structurally disorganised, energy-
and resource-intensive economy, represented mostly by heavy industry,
as well as a number of problems in the energy sector, including those
related to the safety of nuclear power generation, an inefficient and
unprofitable coal mining sector, a lack of diversification of power sup-
plies, and inefficient energy consumption.

The conflict with Russia, which began in 2014, has had a significant
impact on the energy sector. The conflict resulted in the annexation of
the Ukrainian Crimea by Russia and loss of control over considerable
parts of Donetsk and Luhansk oblasts (provinces), two territories, also
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known as Donbas, in the east of the country. Along with the Crimea,
Ukraine lost its offshore fields of oil and natural gas on the Black Sea
shelf, extracting facilities and other valuable energy assets and infrastruc-
ture. It also forfeited a significant part of its energy resources in Donbas,
where over 80% of Ukrainian coal mining takes place, which resulted
in decreased coal extraction in Donbas (NISS 2015). The rise in ten-
sions with Russia, and Russia’s actions towards arranging gas transit to
Europe via alternative routes, rather than via Ukraine, may also result in
Ukraine’s loss of its status as a major gas transit country for Europe.

All these problems dictate certain directions of modern energy policy
and a national model of energy security in Ukraine. Among the most
pressing tasks are the reduction of energy dependence upon Russia, by
increasing energy efficiency and diversifying energy sources; technical
and legal integration into the European energy system and the energy
market; and the creation of strategic reserves and the protection of stra-
tegic energy infrastructure. While these strategic priorities have called
for significant attention from policymakers in recent years, the sustain-
able development of the energy sector, on the basis of the principles of
environmental safety has not yet received proper consideration by the
Ukrainian government.

This chapter provides insights into the concept and components of
Ukraine’s energy security, principal energy problems and challenges
to the Ukrainian energy strategy in new geopolitical reality caused by
the conflict with Russia. The chapter discusses the environmental ele-
ment of energy security, challenges and solutions related to the efh-
cient utilisation of energy resources, opportunities for increasing energy
generation from renewable sources, and the implementation of the
European Union’s environmental rules and standards in the Ukrainian
laws and practice.

Energy Security of Ukraine: Critical Issues

Since 1991, issues related to of energy security have been a subject of
close attention to the Ukrainian policymakers throughout Ukraine’s
independence. As a result of the Crimeas annexation and the armed
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conflict in the east of Ukraine, a number of additional, radically new
challenges and threats to ensuring the nation’s energy security arose.
However, to date, the concept of energy security and what it entails
are not yet well embedded in Ukrainian legislation. There are no single
universally accepted definitions of energy security and a consolidated
approach to the energy policy of Ukraine.

Despite its widespread use, the term energy security is defined only in
some industry-specific laws and acts of a declarative or advisory nature.
One of the definitions describes energy security as the timely, complete
and uninterrupted supply of high-quality fuel and energy to consumers,
prevention of the harmful influence of the transportation, transforma-
tion and consumption of fuel and energy resources on the environment,
in the conditions of modern market relations, trends and indicators of
the global energy market (CMU 1998). Another Act describes energy
security as the conditions in the economy which allow for the efficient
use of the country’s energy resources, ensuring the availability of a suf-
ficient number of energy producers and suppliers in the energy market,
and the availability, variety and environmental friendliness of energy
resources (MEDTU 2013).

Certain issues of energy security are also regulated by the Principles
of National Security Act (VRU 2003), the Ukraine’s President’s Acts
that validate the decisions of the National Security and Defense Council
of Ukraine, regulations of the Cabinet of Ministers and industry-
specific legislation. The strengthening of the country’s energy security
is also marked as a key target of the Energy Strategy of Ukraine up to
2035, adopted by the government in 2017 (CMU 2017a) and that
replaced the Energy Strategy of 2013.

The energy security of a nation is a broad category that may be con-
sidered through the prism of three major components: (1) the availabil-
ity of energy resources and services for the sufficient and uninterrupted
supply to consumers, (2) energy efliciency, and (3) environmental sus-
tainability. The first component includes the promotion of domestic
energy generation, the minimisation of the dependence on imports,
the diversification of power supplies, the creation of competitive and
transparent energy markets, the availability of strategic reserves and
the protection of critical energy infrastructure. Energy use efliciency,
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environmental safety and the sustainable development of the energy sec-
tor, particularly via increasing energy generation from renewables, make
a significant contribution to the enhancement of energy security.

Despite acknowledging the high importance of ensuring energy secu-
rity, during the years since it gained its independence in 1991, Ukraine
remained the least energy secure country in the large energy user group
consisting of 25 countries. The 2016 edition of the International Index
of Energy Security Risk, which aims to assess the likelihood of energy
shock of any kind and how it may impact a country’s economy, shows
Ukraine’s energy security risks scores, based on a combination of 29 var-
ious metrics. This demonstrates that the risk of disruption to the energy
supply in Ukraine is higher in comparison to any other country assessed
by the study (Institute for 21st Century Energy 2016).

The energy sector of Ukraine is facing the following major threats:

high energy intensity and low energy efficiency of Ukraine’s economy;

lack of domestic energy production;

dependence upon imports of energy resources;

low diversification of power supplies (i.e. dependence on one

supplier);

lack of strategic reserves for emergencies;

e inadequate protection of strategic energy assets and infrastructure;

e outdated energy infrastructure, used far beyond the term of its safe
operation; and

e environmental problems caused by power generation from fossil

fuels.

Throughout its independence, Ukraine relied upon energy supplies
from other countries. According to the Energy Strategy of Ukraine up
to 2035 (CMU 2017a), in 2015, Ukraine depended upon imports, serv-
ing 51.6% of its energy needs. Generally, this aligned with an average
European level. The problem, however, is that, not only is Ukraine largely
dependent on energy imports, it is dependent on one, monopolistic
supplier. Prior to 2014, most of its imported oil and gas (approximately
70%) and nuclear fuel (100%) was received from Russia (CMU 2013).

Thus, the conflict with Russia had a serious negative impact on the energy
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security of Ukraine. Overcoming this high dependency on imports of
energy resources from Russia is a high-priority task of the current energy
policy of Ukraine. To summarise, in the short-term, Ukraine’s energy pol-
icy aims to prevent problems with the disruptions in the supply of energy.
This goal may be achieved through certain elements of energy security,
such as greater energy efﬁciency, increased domestic energy production,
the diversification of imports of energy resources, the formation of stra-
tegic reserves, the protection of critical energy infrastructure, and forging
closer ties with the energy markets of the European Union.

In 2011, to ensure its energy security, Ukraine joined the Energy
Community, an international organisation dealing with energy pol-
icy, established by an international Treaty in October 2005 in Athens,
Greece, between the European Union (EU) and other nations in South
East Europe, and the Black Sea region, to extend the EU internal energy
market to South East Europe and beyond. Like other contracting par-
ties, Ukraine committed itself to implement a number of relevant
European directives and regulations, develop an adequate regulatory
framework and liberalise its energy markets in line with the legislation
of the European Union (aquis communitaire). Latterly, this became
part of Ukraine’s obligations under the Association Agreement between
Ukraine, on the one hand, and the European Union, the European
Atomic Energy Community and their member states, on the other,
signed in 2014 and, after a long period of ratification by the member
states, entered fully into force on the 1st of September 2017.

Environmental compatibility is also an important component
of Ukraine’s energy security. According to the 2018 Environmental
Performance Index (Yale Centre for Environmental Law and Policy
2018), Ukraine is ranked 109 out of 180 countries, having fallen 65
places over the last two years. As a comparison, neighbouring Russia
took 52nd place, while Belarus is in 44th position. Thus, the environ-
mental situation in Ukraine requires a far-reaching policy aimed at sig-
nificant improvement. Ukraine’s energy intensity and its greenhouse
gas reduction targets are among the worst in Europe. However, due to
focusing on the military conflict in its territory and immediate eco-
nomic concerns, Ukraine’s decision-makers have not yet been able to
address sufficiently the necessary reforms.
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Energy Intensity and Energy Efficiency

Energy intensity, i.e. the amount of energy used per unit of gross
domestic product (GDP), in Ukraine is on average two to four times
higher than in the UK and countries of Central and Eastern Europe.

As a rule, energy intensity is determined as the ratio between gross
inland energy consumption (GIEC) and GDD, calculated for a calen-
dar year. To allow for the comparison and to monitor trends, GDP is
calculated in constant prices (i.e. using prices of a fixed base year) to
exclude the impact of inflation, and based on purchasing power parity
(PPP), that is the rate of currency conversion which equalises the pur-
chasing power of different currencies, by eliminating the differences in
price levels between countries. For these purposes, GDP is measured in
international dollars (also known as the Geary-Khamis dollar), a currency
unit used by economists and international organisations to compare the
values of different currencies, while GIEC is measured in 1000 tonnes
of oil equivalent (ktoe). Table 6.1 demonstrates the level of energy
intensity of Ukraine compared to other countries.

Ukraine’s high energy intensity is determined by several factors.
A considerable portion of GPD is created in the resource and energy
intense sectors which include: the steel industry, mining, cement and
chemical industry and machine-building industry. A high degree of
wear of fixed assets, dated technology, low energy tariffs, that for a long
time were artificially kept below market prices, and high costs of energy
production are the principal impediments to the modernisation of
energy assets. In addition, the high level of energy intensity stems from
a considerable waste of energy in the course of power generation, trans-
portation and distribution of electricity and heating energy, as well as
the ineflicient utilisation of energy by households. At the end of 2016
the degree of wear of fixed assets in the extraction industry was 54.6%,
while in the field of transportation of electricity and natural gas—it was
62.1% (Ukrstat 2017a).

The challenges related to raising energy use efficiency are at the fore-
front of the energy policy of Ukraine. The principal state planning acts
in the field of energy efficiency are the State Special Purpose Economic
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Programme for Energy Efficiency and Development of the Sphere of
Production of Energy Products from Renewable Energy Sources and
Alternative Fuels for 2010-2017 (CMU 2010) and the National Energy
Efficiency Action Plan for the Period until 2020 (CMU 2015).

The Energy Efficiency Action Plan set a target to, by 2020, reduce
final energy consumption to 9% of the annual average amount of final
inland energy consumption for 2005-2009 (CMU 2015). It foresces a
number of measures related to the increase of energy efhiciency in pri-
vate households, industry, transport and services sectors, including
investments in heat insulation of buildings; state financial support for
raising energy efficiency of residential apartment buildings and houses;
implementation of energy consumption metering across the board (for
all business and individual customers); the improvement of construc-
tion standards and the introduction of minimum standards for indus-
trial equipment; launch of energy audit and certification; engagement of
energy service companies; and energy labelling.

Energy wastage, as related to heating private households, amounts
to 60%, or 3 billion US dollars per year (CMU 2016a). Since October
2014, the Ukrainian government has been implementing a state pro-
gramme to partially compensate individuals and homeowner associa-
tions for the cost of loans for undertaking energy efficiency measures
(the ‘warm loans’ programme). The loans aim to facilitate the purchase
of alternative fuel boilers to reduce natural gas and electricity con-
sumption; ensure better insulation of buildings; finance installation
of water and heat metres; and provide funding for replacing windows,
the modernisation of lighting etc. From the launch of the ‘warm loans’
programme to December 2017, about 400,000 families took advan-
tage of these opportunities, and more than UAH (Ukrainian hryvna)
6 billion of investment was made in the economy (SAEE 2017a). The
state budget’s expenses, targeted to compensate part of the cost of the
loans for the purchase of energy efficient materials and equipment,
amounted to more than UAH 1.8 billion. In addition, more than 150
local programmes provided funding to complement ‘warm loans’. On
average, the savings of natural gas after thermal modernisation of a
detached house amount to 29% (SAEE 2016). As a result, for the time
from 2014 to September 2017, the State Agency of Energy Efficiency
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and Energy Saving of Ukraine reported that the total saving of energy
resources amounted to 147 million cubic metres (of gas equivalent)
(SAEE 2017b).

The next step in financing energy efficiency measures is to establish
the Energy Efficiency Fund for the financial support of energy mod-
ernisation. By doing this, Ukraine would fulfil its international obliga-
tions in the field of energy efficiency, including Directive 2012/27/EU
of the European Parliament and of the EU Council, following ratifi-
cation of the Treaty establishing the Energy Community. The Energy
Efficiency Fund Act (VRU 2017a) was adopted by the Verkhovna
Rada (Parliament) of Ukraine on 8 June 2017. The Act stipulates that
the Energy Efficiency Fund is a state-run company that should facili-
tate energy saving at the level of final energy consumption. The fund
will be partially financed by the state budget of Ukraine and will also be
able to attract grants and other financing from the government, various
agencies, and foreign institutions. The fund will provide grants and par-
tial compensation of costs for the implementation of energy efficiency
projects to legal entities and individuals and will carry out the financial
assessment of risks of such projects. In addition, the fund will monitor
and appraise a range of projects aimed at increasing energy efliciency.
On 20 December 2017, the Cabinet of Ministers of Ukraine estab-
lished the Energy Efficiency Fund and adopted the procedure for the
use of budget funds for the work of this organisation (CMU 2017b, c),
which is a significant and positive step towards the creation of an energy
efficient society.

Supply of Energy Resources

The conflict with Russia forced Ukraine to seek ways of reducing
dependence on Russia for the supply of energy resources. In relation
to the supply of energy resources, Ukraine is facing three key and chal-
lenging tasks: (i) to support domestic energy producers in order to
increase the share of own energy resources, (ii) to diversify imports of
energy resources, and (iii) to improve the structure of total primary
energy supply (TPES). The latter refers to the total amount of primary
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energy that a country has at its disposal, including energy extracted
from natural resources, imported energy minus exported energy. TPES
could be improved by lowering the share of natural gas in it, through
the development of renewable energy sources and by increasing the
share of green energy in the energy mix of the country.

Ukraine’s economy has traditionally experienced power shortages.
Due to the annexation of the Crimea and the military conflict in the east
of Ukraine, as well as the economic recession, this problem became more
acute in 2015. For instance, coal mining decreased by 36.7% compared
to 2014 (BP Statistical Review of World Energy 2016). At the same
time, Ukraine ranks third in Europe, after Norway and the Netherlands,
in terms of proved gas reserves (BP Statistical Review of World Energy
2017). However, many gas and oil reserve sites are undeveloped, or the
volume of extraction is low. By increasing the efficiency of energy con-
sumption and the production volumes, Ukraine has the opportunity to
completely eliminate the need to import gas (CMU 2016b).

However, the increase of energy production requires constant and
significant investment in new technology, the development of new fields
and intensification of production in the developed reserves. While large
deposits often appear to be considerably exhausted, smaller deposits lie
at a great depth and are more difficult to explore, which requires invest-
ment in research and new, often expensive technology. The domes-
tic public and private financing is limited, while any possibility of an
inflow of foreign investment requires further improvements to the busi-
ness climate in Ukraine and a need to solve a range of sectoral prob-
lems. These include:

o unstable fiscal policy (in particular, significant increase of rent
payments for subsoil use in 2014-2015);

e discrimination in tax rates for private companies compared to state-
owned enterprises;

e poorly designed tariffs that were historically capped below market
prices;

e high level of state monopoly over the production and supply of
energy resources (i.e. for many years state-owned companies enjoyed
a monopolistic position over exploration, production, export and
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import operations and benefited from privileged rights to obtain new
licences without an auction) (Borzhemska 2017);

e overregulation of business;

e barriers to access land resources and subsoil; and

* high cost and lengthy time required for connecting a new energy

facility to the grid.

To foster the extraction of energy resources, in 2016-2017
Parliament decreased the rent payments for subsoil use by 50%, which
applied to private extracting companies. Positive changes were also
observed regarding access to land plots and subsoil for exploration and
commercial development of oil and gas fields: on 1 March 2018, the
Parliament adopted the Act on Amending Certain Legislative Acts of
Ukraine Concerning Deregulation in the Oil and Gas Sector. The Act
simplified the procedure for launching exploratory and commercial
development of oil and gas fields, eased access to and use of land plots
and canceled unnecessary duplicating permits (VRU 2017e).

Ukraine also has one of the greatest potentials in Europe for produc-
ing energy from renewable sources of almost all energy types (wind,
solar, hydropower, biomass, biofuel, geothermal). With a combination
of abundant resource potential and state-supported renewable energy
promotion schemes (feed-in tariff scheme), Ukraine is a very promising
renewable energy market (OECD 2012).

In October 2014, as part of its commitments to the Energy
Community, Ukraine adopted the National Renewable Energy Action
Plan (NREAP) until 2020 (CMU 2014). In this Plan, renewables
potential of the nation is assessed at 68.6 million tons of oil equiv-
alent per year. Therefore, renewable energy could meet about 50% of
Ukraine’s energy needs.

The NREAP aims to achieve an 11% renewable energy share in
Ukraine’s total final energy consumption by 2020. Total final con-
sumption for a country is the aggregate of all energy that is used by
consumers to serve their energy needs. The share of 11% in the total
final energy consumption constitutes approximately 8% in the coun-
try’s TPES, an aggregate of all energy going into the energy sector. Due
to economic recession, achieving this target presents a challenging task.
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Thus, in 2016, the share of renewable sources of energy in the TPES
amounted to just 3.9% (approx. 5.8% of total final energy consump-
tion) (Ukrstat 2017b). Despite little progress made since the adoption
of the NREAP in 2014, the Energy Strategy has set even higher targets,
to be reached by 2035: to achieve a 12% share of renewables in the
TPES by 2025 and 25% by 2035 (CMU 2017a).

Visible progress should be noted regarding the diversification of
imports of energy resources. An ambitious plan to receive no more than
30% of supplies from one source for each type of energy resources is in
place. Within Ukraine’s course on the Europeanisation of local energy
markets, it is expected that such diversification will be feasible, by
adopting the European Union’s technical and legal standards, forging
closer ties with the European energy markets, and through the creation
of competitive national energy markets, that are currently in the spot-
light of the Ukrainian energy reforms.

More specifically, Ukraine has managed to engineer reverse-flow supplies
of natural gas from Europe and fully abandon the need to import gas from
Russia, which began at the end of 2015 until the beginning of 2017. The
recent successful reform of the Ukrainian gas market created opportunities
for the direct supply of natural gas by foreign gas traders. The gas supply
contract with Norwegian Statoil, which was signed in 2014, serves as addi-
tional security tool aimed at the expansion of geography of supplies and the
number of gas suppliers. In order to further diversify the sources of supply
of nuclear fuel, in 2014, Ukraine extended the contract with Westinghouse
Electric Sweden, a subsidiary of Westinghouse Electric Company (USA), to
until 2020. Currently the most pressing task is to reduce the dependence
on the supply of anthracite coal from Russia and the territories in the east
of Ukraine, where the conflict continues. In part, the problem might be
resolved by foregoing anthracite coal in favour of gas coal (the type of coal
that is rich in volatile hydrocarbons, making it a suitable source of domestic
gas)—this requires retrofitting thermal electric power stations and thermal
heating plants. Thus, in 2017, Ukraine cut consumption of anthracite coal
by 46%, or 4.1 million tons. This resulted in the savings of 2.3 million
tons of anthracite coal due to the increase in power generation by nuclear
plants and hydroelectric power plants, and 1.8 million tons of anthracite
was replaced by gas coal produced in Ukraine (Interfax 2018).
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Strategic Reserves

Ukraine’s energy crisis, caused by the deterioration of relations with
Russia and economic recession proved that the creation of strategic
reserves of energy resources for emergencies is one of the conditions of
the nation’s energy security. Insufficient domestic production of fossil
fuels, dependence on imports, limited capacity to form adequate sup-
ply of energy resources, the threat of the reduction or interruption in
the supply of power, as well as requirements set in the EU directives,
explain the urgent need to create minimum reserves of fossil fuels.

The EU Council Directive 2009/119/EC, of 14 September 2009,
imposed an obligation on EU member states (and on Ukraine, due
to its membership in the Energy Community and owing to entering
into the Association Agreement with the European Union) to main-
tain minimum reserves of crude oil and/or petroleum products. To
implement this directive, Ukraine had to adopt relevant laws, regula-
tions and administrative procedures and create, by the end of 2022,
total oil reserves maintained at all times, corresponding to 90 days of
average daily net imports or 61 days of average daily inland consump-
tion, whichever is greater. On 8 April 2015, the Cabinet of Ministers
of Ukraine approved the Plan for Implementation of Directive
2009/119/EC, developed by the Ministry of Energy and Coal Industry
of Ukraine. However, no genuine progress could be reported with
respect to the implementation of the plan: despite the set deadline of
December 2016, the Ministry of Energy and Coal Industry has been
failing in the preparation of the draft Act on Maintenance of Minimum
Reserves of Crude Oil and Petroleum Products. The plan developed
by the Ministry was replaced by the List of Measures for Fulfilment of
the Association Agreement between Ukraine, on the one hand, and the
European Union, the European Atomic Energy Community and their
member states, on the other hand. The document was approved by the
Ukrainian Government on 25 October 2017 and entered into force
on 17 March 2018 (CMU 2017d). Now the State Reserve Agency of
Ukraine, a central governmental authority that implements policy in
the field of state material reserves, took the lead on preparation of the
new model of functioning and financing of minimum reserves of crude
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oil and petroleum products and the respective draft Act. The model pro-
vides for creation of an independent stockholding agency, fully respon-
sible for meeting Ukraine’s minimum reserve requirements. According
to the State Reserve Agency, the structure of minimum stock will con-
sist of 30% of crude oil and 70% of petroleum products (SRA 2017).

There is also an opinion that Ukraine needs strategic reserves of natu-
ral gas and coal (Unigovskiy 2016) considering the share of these energy
resources in the TPES: 27.9 and 32.4%, respectively, in 2016 (Ukrstat
2017a). Thus, Ukraine has the most powerful network of underground
gas storage facilities in Europe. The total active capacity of Ukraine’s
underground gas storage facilities located in controlled territories is
over 30 billion cubic metres, or almost one third of the EU’s gas storage
facilities. As of 2018, the obligation to create reserve stock of natural
gas in the amount of up to 10% of the contemplated monthly supply
applies to gas suppliers only. For 2016-2018 the Government decided
that the reserve amount should be zero, and only in case of an emer-
gency situation, it should amount to 10%. However, the underground
gas storage facilities may be used not only to cover seasonal spikes in
consumption and to store gas of European and Ukrainian supplies, but
also to create strategic reserves of the state. This requires reconsidera-
tion of Ukraine’s energy strategy in this area and the development of the
necessary legal framework.

Protection of Critical Energy Infrastructure

Energy systems and assets are traditionally considered to be critical
infrastructure, vital for the proper functioning of a nation. For Ukraine,
the protection of critical energy infrastructure from an accident or attack
became more important than ever due to the conflict with Russia. Apart
from seizure of the energy infrastructure in the Crimea and Black Sea
shelf, the authorities disclosed in the media certain incidents, such
as seizure of the gas distribution station of State Joint Stock Company
Chornomornaftogaz in Kherson oblast by the armed unit of presum-
ably Russian army in March 2014 (GPO 2014); explosions in the gas
distribution hub on the Urengoy—Pomary—Uzhgorod gas pipeline in



6 Ukraine’s Energy Security in the New Geopolitical Context 137

May and June 2014 as the damage to the pipes was caused by unauthor-
ised persons (Isachenko 2014; NPU 2014); seizure of the control station
on the main gas pipelines in Kramatorsk (Poltava oblast) in May 2014;
threat of terroristic attacks at nuclear power objects (e.g. the attempt of
armed people to seize the Zaporizhzhia Nuclear Power Station in May
2014) (Sukhodolia 2014); and cyberattacks on energy facilities (e.g.
cyberattack on the power grid in December 2015 that led to the disrup-
tion of electricity supply to end consumers; ransomware virus ‘Petya’ that
hit Ukrainian governmental agencies, banks and businesses, including
energy companies, and then spread all over the world in June 2017).

Protection of the energy infrastructure vital for the normal func-
tioning of the economy has come into focus for the government just
recently and the country has not yet defined what critical energy infra-
structure includes. The existing legislation is mainly concerned with the
protection of individuals from the aftermath of technological accidents,
rather than the prevention of subversive actions. The issues of the pro-
tection of energy infrastructure are resolved at the industry and govern-
ment departments’ levels, while a lack of proper coordination between
civil protection, terrorism prevention and other governmental authori-
ties should be noted.

On 29 December 2016, the Resolution of the National Security and
Defense Council of Ukraine (NSDCU 2016) enacted by the President’s
Decree no. 8/2017, dated 17 January 2017, ordered the relevant gov-
ernmental agencies to draft a concept for the creation of a critical
infrastructure protection system and to develop a draft law on critical
infrastructure and its protection. Despite the fixed two-months dead-
line, the draft law has yet to be submitted to Parliament.

At the same time, certain positive steps were taken in strengthening
Ukraine’s cybersecurity: on 5 October 2017, the Verkhovna Rada of
Ukraine adopted the Act on Basic Principles of Ensuring Cybersecurity
of Ukraine (VRU 2017d). The Act introduced a number of concepts
such as: cybersecurity, cyber-protection, cyberattack, cyber-threat,
cyberspace, cyberterrorism, objects of critical infrastructure, and objects
of critical informational infrastructure, among others. According to this
law, enterprises and institutions carrying out activities in the energy
sector can be included in the list of objects of critical infrastructure.
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The procedure for the formation of such a list, requirements for
cyber-protection of assets included in the list and an audit of their
informational security are to be further approved by the Cabinet of
Ministers of Ukraine.

The Act on Basic Principles of Ensuring Cybersecurity of Ukraine
provides for creation of the national cybersecurity system as the aggre-
gate of authorities providing cybersecurity, including the State Service
of Special Communication and Information Protection, National
Police, Security Service of Ukraine, Ministry of Defense, General Staff
of the Armed Forces, intelligence agencies, and the National Bank of
Ukraine, and sets their functions. The law also regulates the creation
and functioning of the National Telecommunications Network and sets
the tasks for the government response team, entitled CERT-UA, in rela-
tion to computer accidents. The coordinating role in the field of cyber-
security will be taken by the President of Ukraine through the National
Security and Defense Council and its National Coordination Center of
Cybersecurity. The Government has yet to develop all necessary by-laws
to ensure implementation of the Act.

Environmental Sustainability

Despite Ukraine is a party, since 1997, to the United Nations
Framework Convention on Climate Change, which deals with mitiga-
tion of greenhouse gas emission, signing a number of other international
environmental treaties, declares environmental safety and sustainable
development as a national priority, and has formed a number of national
and international environmental programmes, until recently, environ-
mental protection and climate change were hardly present on Ukraine’s
political agenda.

The scope of the Ukrainian environmental legislation is broad and
comprehensive (more than 300 legal acts). However, the environmental
legislation is largely declaratory in nature and does not include all of
the essential enforcement mechanisms for the implementation of legal
acts and international agreements. Many of the acts are not harmonized
with each other, and legislation undergoes limited analysis of its impact
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and is frequently changed. Despite the decentralisation reform launched
in 2010-2012, environmental protection is still strongly centralised at
the national level, leaving little space for local initiatives and providing
no well-functioning mechanism for coordination. Finally, underfunding
and misappropriation of public funds, lack of monitoring and evalua-
tion mechanisms, and poor access to information on the progress and
impact of national and international environmental programmes con-
tribute to the environmental problems that Ukraine currently faces.
In addition to the much-publicised Chornobyl disaster, the principal
problems include air pollution; poor quality of water resources; land
degradation; problems related to solid and hazardous waste utilisation;
biodiversity loss; human health issues associated with environmental
risk factors; and climate change (IBRD and World Bank 2016).

The recession, conflict with Russia and loss of control over consider-
able parts of Donetsk and Luhansk oblasts only made things worse, as
the main goal of all recent energy reforms was to save money and end
the dependence on gas imports from Russia.

According to the 2016 edition of the International Index of Energy
Security Risk (Institute for 21st Century Energy 2016) Ukraine occupies
the worst position among 25 countries under CO, intensity of GDP.
Notwithstanding the country’s general downward trend regarding the
volume of carbon emissions and emissions intensity (for example, car-
bon emissions intensity of Ukraine fell gradually from 1.66 kg per 1000
dollars of GDP in 1997 to 0.71 kg per 1000 dollars of GDP in 2016
[WDA 2018]), the level of emissions in Ukraine is still extremely high
when compared to its relatively low GDP. This is explained primarily
by the high consumption of coal, high energy intensity of the national
economy and lack of modern, environmentally-friendly technologies.

Environmental Impact of the Conflict in Donbas

The international community is also concerned with the environ-
mental impact of the military conflict in Ukraine’s highly industrial-
ised Donbas region famous for its high concentration of coal mining,
chemical and metallurgical industries. The conflict not only resulted
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in a number of civilian health risks, but also in the potentially long-
term damage to the environment. Damage to industrial facilities, coal
mines, water supply and other infrastructure in certain cases led to the
accidental release of pollutants and degradation of the quality of water.
Among dozens of facilities damaged by shelling are the Zasyadko coal
mine, a storage of chemicals at Yasynivskyi coke and chemical plant,
the chemical plant in Makyivka, the Lysychyansk oil refinery, an
explosives factory at Petrovske, and an oil storage facility at Slavyansk
thermal power plant. As an example of the scope of the damage, the
Zasyadko coal mine in Donetsk used to produce 4 million tons of coal
annually and was one of the region’s economic flagships. A release and
explosion of methane in March 2015, due to the heavy shelling of a
nearby airport in Donetsk, killed 33 of the 200 miners underground at
the time (Zoi 2015).

According to the statement of the former Minister of Ecology
and Natural Resources Andriy Mokhnik made in 2014, two-thirds
of Donbas coal mines have been flooded as a consequence of mili-
tary actions, and this means that the contamination of underground
waters and potable water in the entire coal basin has occurred
(Solonyna 2014).

Bellingcat, an investigative search network founded by the British
network activist Eliot Higgins, performed its own independent study
of the impact of the military conflict on the region’s ecology, based on
open source data. Analysts of the agency have confirmed that there is
a high probability of irreversible consequences, not only for the ecol-
ogy of Donbas, but also for the neighbouring regions (Roberts 2017).
According to Bellingcat, the list of the most hazardous enterprises
includes the Avdiivka coke and chemical plant, which suffered from
more than 300 shells explosions, Novgorodske phenol plant, water
purification stations near Donetsk, Mykhailivka Electrical Transformer
Station, Nikitovskyi mercury mine plant, and Luhansk thermal power
plant (Zwijnenburg 2017). It is hardly an exaggeration to say that these
facilities should be viewed as extremely high-risk. Ukraine, together
with the international community, has yet to find ways to docu-
ment, assess and address the damage caused, as well as to prevent its
aggravation.
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Greenhouse Gas Emissions Goals

Notwithstanding the above, certain progress may be noted in the envi-
ronmental field. On 22 April 2016, together with more than 150 coun-
tries, Ukraine signed a new climate treaty, the Paris Agreement, that
replaces the Kyoto Protocol, and undertook a commitment to keep
greenhouse gas emissions at 60% of the 1990 levels. For a comparison,
pursuant to Annex B to the Doha Amendment to the Kyoto Protocol,
Ukraine’s allowed greenhouse gas emissions for 2013-2020 were equal
to 76% of the 1990 level (United Nations Climate Change 2012). In
fact, a 60% level has already been reached by Ukraine: in 2012 the
greenhouse gas emissions amounted to 42.6% of 1990 level (INDC
2016). However, presently, Ukraine also has to take into consideration
the necessity to reconstruct ruined industrial facilities and infrastructure
in the Donbas region after assumed restoration of its territorial integrity
and state sovereignty. Due to this, the Ukraine’s Intended Nationally-
Determined Contribution is based on the eventual increase of the pro-
duction of metal, non-metal construction items, and other products
required for such restoration.

While the demand for energy is increasing, the reduction of green-
house gas emissions may be achieved by structural changes in the
economy, enhancing energy efficiency, changing the country’s energy
mix towards less carbon-intensive fuels (e.g. low-carbon gas instead of
carbon-intensive coal); and the deployment of renewable energy facilities.

Renewable Energy Development

Installed capacity of renewable energy sources in Ukraine tends to
grow annually, which increases the share of renewables in the TPES.
An exception to this was 2014, which showed a decrease due to the
loss of renewable energy assets in the Crimea and the eastern territo-
ries of Ukraine, as well as a sharp decline in investment caused by the
economic and political crisis. Starting from 2009, the average growth
rate of installed capacity of renewable energy sources has amounted to
31%. As of January 2017, the capacity of renewable energy facilities
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in Ukraine working under the feed-in tariff was 1117.7 MW. By the
end of 2016, the renewable energy sector was comprised of 170 com-
panies and 291 energy facilities. In 2016, 120.6 MW of capacities were
set into operation. The maximum growth was shown by solar energy:
36 new producers and 47 new facilities (Energy Efficiency Secretariat
2017). In 2017, the total capacity of renewable energy facilities in
Ukraine increased by 23% and at the end of the year, it amounted to
1375 MW produced by 376 facilities (SAEE 2018).

This, however, is still insufficient to achieve the target of 11% of
renewables in the TPES by 2020 (CMU 2014). More active state sup-
port is required in the development of renewable energy facilities. Since
2009, Ukraine has been making efforts to financially encourage power
generation from alternative sources. Such encouragement includes the
introduction of the ‘green tariff’ policy, open until 2030, which is a
feed-in tariff scheme (i.e. the guaranteed obligation of the state to pur-
chase green energy generated by domestic producers), and the intro-
duction of certain tax benefits for producers of alternative energy. Some
examples of tax benefits include an exemption from VAT on imported
goods and exemption from customs duties on transactions involving
the import of equipment for renewable energy generation, energy sav-
ing equipment and materials, means of measuring, control and manage-
ment of energy resources, provided that such equipment and materials
are used by a taxpayer for own production needs and no identical goods
of the same quality are produced in Ukraine (Dukunskyy and Zharikov
2016; VRU 2010).

The rates of the feed-in tariff, the scope and requirements for its use
have been changing during the period of its existence. For several years,
feed-in tariffs in Ukraine for electricity produced by ground-mounted
solar power plants were the highest in the world, but this was not
always economically justified. In June 2015, significant changes were
introduced to the procedure for the calculation of the feed-in tariff
and where it can be used. According to these changes, the feed-in tar-
iff applies to electricity produced by solar power plants and wind farms
(including solar and wind installations of private households) and small
hydropower plants, as well as electricity generated from biomass, bio-
gas and geothermal energy. The feed-in tariff is tied to the EUR/UAH
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exchange rate and is adjusted on a quarterly basis. The tariff depends
on the date when the energy facility is set into operation. A premium
is paid on the tariff depending on the share of local content (share of
components of Ukrainian origin used during the construction of the
renewable energy facility). The energy facilities using more than 30%
of components produced locally will receive an additional premium, in
the amount of 5% paid on top of the regular feed-in tariff, while using
more than 50% gives a 10% increase. As of March 2018, 17 Ukrainian
companies were benefiting from the premium to green tariff for the use
of equipment of the Ukrainian origin.

The Electricity Market Act of Ukraine adopted in 2017 (VRU 2017b)
and subordinate legislation introduced additional positive changes allow-
ing producers and potential producers of green energy to receive financ-
ing: it became possible to enter into a power purchase agreement (PPA)
with a guaranteed purchaser before commencing construction or putting
into operation a renewable energy facility (pre-PPA concept). In addi-
tion, PPAs now may be concluded for the entire period of validity of the
feed-in tariff scheme (contrary to annual contracts as was previously the
case), which adds certainty to the investors. As a result of these changes,
in December 2017, the Overseas Private Investment Corporation
(OPIC), the US government’s development finance institution, approved
USD 400 million for financing and political risk insurance to support
construction by EuroCape Ukraine I LLC (a Ukraine-based subsidiary of
an international renewable wind energy group) of the largest wind farm
in Ukraine, with a 500 MW capacity. The project will strengthen energy
security in Ukraine by increasing Ukraine’s wind generation capacity by
40% (OPIC 2017; NEURCU 2017).

In terms of the next steps of state support of renewable energy in
Ukraine, the removal of regulatory barriers related to access to land plots
by green energy producers (overregulated, non-transparent and lengthy
land allocation procedures) needs to take place and simplifying the pro-
cedure for obtaining permits and approvals for commencement of con-
struction and ensuring timely connection to the grid of the constructed
renewable energy facilities are also of key importance. The development
of the renewable energy may also be stimulated by the introduction of
additional tax and customs benefits for green energy producers.
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For a long period, the renewable energy market was monopo-
lised by Ukrainian oligarchs who persuaded the government to set
up barriers to entry onto the market by other investors. The two
largest industrial groups in the field (Activ Solar and DTEK) have
links with influential Ukrainian billionaires Sergiy and Andriy
Kliuiev and Rinat Akhmetov (Nowak 2015). However, since the
cancellation of the local content requirement in 2015 and further
liberalisation of the Ukrainian renewable energy market, the latter
became more attractive for large international players and small and
medium-sized businesses in Ukraine. As of today, the largest solar
power operator is CNBM (China) which in 2016 acquired 10 solar
power farms previously controlled by Activ Solar. In the wind power
sector, the key players are DTEK Wind Power and Windparks of
Ukraine which are controlled by Ukrainian large industrial groups
(DTEK 2017).

Solar energy is the most rapidly developing sector of Ukraine’s
renewable energy market. Solar projects have become increasingly pop-
ular not only among large-scale business, but also among small and
medium-sized enterprises, for example, among companies and inves-
tors whose primary activity is agri-business. In addition to ensuring
uninterrupted energy supply, the farmers can gain profits from sell-
ing the excess electricity at the feed-in tariff. The 2015 changes in the
green tariff scheme also encouraged the installation of solar panels on
residential buildings. This trend has been growing continuously since
2016.

The wind energy sector is growing more slowly than the solar energy
sector. 'The explanation for this is that wind projects require larger
investment and take a longer amount of time to launch. Typically, wind
project development requires between three and five years from the time
of project initiation to project commissioning. Wind parks are more
complicated to instal and require special maintenance. Furthermore,
the wind power sector is more regulated than the solar energy sector.
That is why this market is dominated by large companies while smaller
investors are underrepresented (Baker Tilly 2018). The generation of
power from biomass is very popular with heat supply companies (both
public and private), industrial enterprises, as well as other small and
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medium businesses and individuals using generated energy for their
own consumption.

In terms of potential for increasing energy generation from renew-
ables, the most attractive regions in Ukraine are southern and south
eastern oblasts. Crimea annexed by Russia and the steppe zone of
Ukraine (including Odesa, Mykolaiv, Kherson oblasts, and forest-steppe
Vinnytsia oblast) have the highest concentration of solar energy farms,
due to a significant level of solar irradiation in those regions. The great-
est wind resources in Ukraine are in the Carpathians, southern coast
of Ukraine adjacent to the Black and Azov seas, Donbas region, and
windy areas along the Dnipro river in central Ukraine. The production
of energy from biomass received a strong boost in the agricultural and
forestry parts of Ukraine, while small-scale hydropower projects are
linked to the location of small rivers, mainly in Vinnytsia, Kirovohrad,
and Ternopil oblasts. The western part of Ukraine (in particular,
Zakarpatska and Chernivetska oblasts) has the largest potential for small
hydro energy projects (SAEE 2017c¢).

One of the new opportunities for Ukraine’s renewable energy
could be the use of the site close to the Chornobyl nuclear power
plant (which in 1986, suffered from one of the world’s worst nuclear
disasters) for construction of solar power farms. In addition to pro-
viding the country with cheap, clean energy, the project dubbed
Chornobyl Solar can make Ukraine less dependent on supply of
energy resources from Russia. During the first stage, a number of
land plots of 2500 ha have been offered for deployment of solar pan-
els with a total installed capacity of approximately 1.2 GW (SAEZM
2016). In the future the project may be expanded. To make this pro-
ject possible, Ukraine introduced important legislative changes to
allow leasing land plots located in the exclusion zone (an area sur-
rounding the Chernobyl nuclear power plant where radioactive con-
tamination from the disaster is at its highest and where public access
and inhabitation are restricted) and established low land lease rates.
More than 50 domestic and foreign investors (including Chinese,
Danish, French, United States, German, Belorussian companies) have
expressed interest in the development of solar power projects in the
Chornobyl exclusion zone.
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Implementation of European Environmental
Assessment Standards

After it became a member of the Energy Community in 2011, Ukraine
committed to harmonise its environmental assessment procedures and
to adopt laws on environmental impact assessment and strategic envi-
ronmental assessment, which later became a part of its obligations
under the Association Agreement between Ukraine and the European
Union. After numerous debates related to the attempt to find a balance
between the implementation of EU relevant practices and creation of
additional, burdensome, regulatory barriers for business, a veto of the
President and subsequent revisions, on 23 May 2017, the Ukrainian
Parliament adopted the Environmental Impact Assessment Act (VRU
2017c¢). The Act provides for implementation of the EU model for
evaluation of the impact of potentially harmful projects in public and
private sectors on the environment, to prevent damage to people’s lives
and mitigate health and environmental degradation. It establishes an
obligation to obtain in advance a positive expert opinion with regard
to the impact on the environment of planned projects for a broad range
of business activities, depending on their scale, including those in the
energy sector, metallurgical and chemistry industries, construction,
waste management, extraction industry, agriculture and forestry, food
processing industry, consumer goods manufacturing, infrastructure pro-
jects, and tourism and recreation.

On 20 March 2018, the Verkhovna Rada of Ukraine also adopted
the Strategic Environmental Assessment Act (VRU 2018) which pro-
vides for the creation of a mechanism that would assess the impact of
state programmes and policies on the environment and health.

Thus, Ukraine made certain progress in the implementation of its
international obligations in the field of environmental assessment. The
adoption of the mentioned two acts is undoubtedly a positive step, that
is intended to predict environmental problems of public and private
projects and develop approaches to how to prevent or mitigate them.
Nevertheless, serious efforts are still to be made to ensure the practical
implementation of environmental impact assessment and strategic envi-
ronmental assessment procedures.
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Conclusion

Energy security is still one of the areas where Ukraine is vulnerable. To
be successful, the energy security policy must be multi-focused. In par-
ticular, it should simultaneously focus on:

e ensuring the uninterrupted availability of energy resources and ser-
vices on the market, affordable for all consumers;

creation of competitive and transparent energy markets;

energy saving and energy efﬁciency;

protection of critical energy assets; and

environmental sustainability of the energy sector.

However, after facing external aggression and internal armed conflict,
Ukraine’s primary security goals are to reduce the dependence upon
power supplies from Russia through the increase of energy efliciency,
diversification of supply and ‘Europeanisation” of energy markets (i.e.
development of competitive, transparent and nondiscriminatory energy
markets, under rules and standards of the European Union, as envis-
aged by the Ukraine—European Union Association Agreement). Due to
continuing reforms in the oil and gas sector, electricity sector and in the
field of energy efficiency and saving, Ukraine has shown significant pro-
gress in reaching these goals. At the same time, insufficient efforts are
being made in terms of attracting investments to increase the domestic
energy production and create strategic reserves of energy resources. The
protection of critical energy infrastructure, which is vital for the normal
functioning of the economy, was also out of focus of the government
until recently.

The principles of environmental safety have been neglected by the
Ukrainian energy policy-makers for a long time. As a result, Ukraine
has the most carbon intense economy in Europe and often fails to fulfil
its international commitments. Currently Ukraine is on the verge of sig-
nificant changes—shifting focus towards the environmental component
of energy security. International cooperation could make a significant
contribution to this field, since most challenges facing Ukraine in this
way are common to all nations and experience of states more successful
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in protecting the environment may be invaluable. Ukraine has chosen
the European model of environmental security and is making efforts
to implement environmental aquis communitaire (legislation of the
European Union) into the Ukrainian legal system. In parallel, noticea-
ble progress has been made in the development of Ukraine’s renewable
energy potential. Further progress requires that sustainable development
of the energy sector per the principles of environmental safety is made a
key priority of the national energy policy.

Several important lessons may be learned from the analysis of
Ukraine’s energy security. Ukraine’s experience shows that energy
security is a part of national security and that dependence on imports
of energy products from one country can pose a major threat.
Furthermore, analysis demonstrates that energy dependence and other
challenges facing Ukraine’s energy sector might be overcome by means
of successive domestic reforms and international cooperation aimed at
‘Europeanisation’ of Ukraine’s energy markets. Despite the Crimea’s
annexation and conflict in the east of the country, Ukraine made gen-
uine progress in implementing energy reforms, thus, strengthening its
energy security. Although there is still more work to be done, Ukraine is
moving in the right direction.
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Energy Resource Efficiency in the EU:
Major Legislative Initiatives

Umut Turksen

Introduction

This chapter outlines the key priority areas in the context of energy
efficiency in the European Union (EU) and discusses the relevant legal
instruments with a view of critically analysing the performance of the
EU Member States (MS) against the benchmarks therein. While it is
clear that the EU has been spearheading the energy efficiency and devel-
opment of renewable energy initiative, there is a lack of unified success
across the union.

While energy has always been an important and a volatile field, liber-
alisation of energy trade in general and energy efficiency in particular at
the international level have not always been priorities for states (Cottier
etal. 2010). Given the ideological, political and economic divisions,
particularly between ex-communist nations that joined the EU and
market-oriented EU nations and their respective economic conditions

U. Turksen (D)

Coventry Law School and Research Centre for Financial and Corporate
Integrity, Coventry University, Coventry, UK

e-mail: aa8628@coventry.ac.uk

© The Author(s) 2019 159
N. Mouraviev and A. Koulouri (eds.), Energy Security,
https://doi.org/10.1007/978-3-030-01033-1_7


https://doi.org/10.1007/978-3-030-01033-1_7
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-01033-1_7&domain=pdf

160 U. Turksen

and priorities, policy developments were polarised and/or limited not
only for energy trade but also for energy efliciency targets and standards.

The concept of ‘security of energy supply’ (Saga 1995; Barton et al.
2004; Cameron 2007; Alhajji 2008; Turksen 2018) is often used inter-
changeably with another term: energy security. They have, in the opin-
ion of some, a similar—or even the same—meaning (Maican 2009) but
the difference between the two terms or concepts has been discussed
in Chapter 1 of this book. While even the courts acknowledge the
importance of energy security,! there is no comprehensive and holistic
definition of energy security in law, which encompasses the interrela-
tion between energy efficiency and energy security. Despite this gap,
security of energy supply is currently at the top of the agendas of most
EU states (Flynn 2006) and the EU,? which makes it an EU security
issue. Security of supply is also a cornerstone of European energy policy
(Selivestrov 2009) being one of its three main objectives.?

Similarly, there is no internationally agreed definition of energy
efficiency yet, although energy efficiency is accepted as one of the key
elements in bolstering energy security, both in terms of geopolitics
and security of supply (Turksen 2018); enhancing economic develop-
ment and growth; and ensuring a safe, reliable, affordable and sustain-
able energy system and environment for the future. For example, in
Germany and the UK, which are the EU’s largest gas markets, improve-
ment of energy efliciency in 2016 resulted in gas savings equivalent to
30% of the EU’s total imports from Russia (The International Energy

"The Court of Justice of the EU held that energy in the modern economy is “of fundamental
importance for a country’s existence since not only its economy but above all its institutions, its
essential public services and even the survival of its inhabitants depend upon them”: Campus Oil,
Case 72/83—]Judgment of the Court of 10 July 1984.

2The EU’s official view on Energy Security: “Energy supply security must be geared to ensuring, the
proper functioning of the economy, the uninterrupted physical availability ar a price which is afforda-
ble while respecting environmental concerns. Security of supply does not seek to maximise energy
self-sufficiency or to minimise dependence, but aims to reduce the risks linked to such dependence.”:
EC Green Paper (2000) and Commission Priority, Energy Union: Making energy more secure,
affordable and sustainable, http://ec.europa.eu/priorities/energy-union/index_en.htm.

3Among “sustainability” and “competitiveness’—Commission Priority, Energy Union: Making
energy more secure, affordable and sustainable, http://ec.curopa.cu/priorities/energy-union/
index_en.htm.


http://ec.europa.eu/priorities/energy-union/index_en.htm
http://ec.europa.eu/priorities/energy-union/index_en.htm
http://ec.europa.eu/priorities/energy-union/index_en.htm
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Agency 2017), which in turn reduced reliance on a dominant supplier
(Russian state-owned company Gazprom) and contributed towards
energy security. Energy efficiency is also identified as a key factor in
increasing GDP (e.g. by savings and generation of jobs) and decreasing
the global greenhouse gas emissions. The sectors focusing on enhancing
energy efficiency have seen a steady increase in investment globally: in
2016, global investment in energy efficiency increased by 9% to $231
billion, 30% of which (the largest share) came from the EU.

Since its inception, the EU has been characterised as a normative
power in international trade relations based on liberal values, rules
and norms and the dissemination of these rules beyond its borders
(Wagnsson 2010; Youngs 2010; Kuzemko 2014). While the EU has
begun to create a fully integrated, regulatory regime for its internal
energy market via a number of legal instruments* and strives to mate-
rialise a multilateral energy trade regime (International Energy Charter
2015), such harmonised and integrated approaches have not yet been
fully developed when it comes to energy efficiency and sustainability.
This is surprising given the fact that in the 1950s, the predecessor of
the EU, the European Community (EC) was founded in the context of
energy security and trade, namely coal and nuclear energy. For exam-
ple, the first legal instrument created for this purpose—establishing
the European Coal and Steel Community (ECSC) in 1952°—was pri-
marily concerned with the distribution of domestic energy resources
among its original six MS. Subsequently, the EC’s focus began to shift
from internal regulation of coal to external supply of other energy

“The EU internal energy market is regulated under the Third Energy Package which consists of two
Directives and three Regulations: Directive 2009/72/EC concerning common rules for the inter-
nal market in electricity and repealing Directive 2003/54/EC; Directive 2009/73/EC concerning
common rules for the internal market in natural gas and repealing Directive 2003/55/EC; and
Regulation (EC) No. 714/2009 on conditions for access to the network for cross-border exchanges
in electricity and repealing Regulation (EC) No. 1228/2003; Regulation (EC) No. 715/2009 on
conditions for access to the natural gas transmission networks and repealing Regulation (EC) No.
1775/2005; Regulation (EC) No. 713/2009 of the European Parliament and of the Council of 13
July 2009 establishing an Agency for the Cooperation of Energy Regulators.

The Treaty itself expired in 2002, but some of its provisions were incorporated into subsequent
treaties. For details see http://europa.eu/legislation_summaries/institutional_affairs/treaties/treaties_
ecsc_en.htm.


http://europa.eu/legislation_summaries/institutional_affairs/treaties/treaties_ecsc_en.htm
http://europa.eu/legislation_summaries/institutional_affairs/treaties/treaties_ecsc_en.htm
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resources (including oil and gas and later, renewables). This shift was
not legally reflected in the treaties and the MS were free to deter-
mine their relations with non-EC countries (Belyi etal. 2011), which
now supply the majority of the EU’s energy (particularly oil and gas
supplies). For example, the Russian Federation is the dominant energy
supplier for the EU (Plebalgs 2009). Russia is reported to have the
largest natural gas reserves (about 18%) and seventh largest crude oil
reserves in the world; it is also the biggest exporter of oil and gas to the
EU, with its supplies accounting for 25% of oil and 33% of gas.

Despite its efforts to increase domestic renewable energy supplies,
the EU as a whole remains the world’s largest energy importer, import-
ing approximately 55% of its energy supply including nearly 84% of
its oil and 64% of its natural gas.” The EU’s overall dependency on gas
imports is expected to rise significantly by 2030 with its energy con-
sumption rising by 15% in comparison to the demand in 2000. This
is particularly true with respect to the EU’s imports of natural gas.
Projections show that European gas production is expected to decline
(International Energy Outlook 2004) and the reliance on imported nat-
ural gas will grow considerably (International Energy Outlook 2005),
a fact recognised already in EU Council Directive 2004/67/EC.”

The lack of legal mandate on the EU’s scrutiny of external energy
supplies and energy efficiency measures was only partially justifiable
because, although energy reserves were sufficient at that time, the future
dependence on external energy resources was foreseeable. Importantly,
reliance on importing resources to the EU has had significant conse-
quences for its energy efficiency standards, targets and priorities set out

%See, www.energy.eu/#dependence and Eurogas statistics at www.eurogas.org. Russia provides 100%
of gas imports of at least seven Member States of the EU. The EU Commission, EU Energy Policy
Data, SEC (2007), p. 12.

7European Commission, Market Observatory for Energy, Key Figures, June 2011. See, http://
ec.europa.eu/energy/observatory/eu_27_info/doc/key_figures.pdf. In 2011, oil made up about
37%, coal nearly 18%, and nuclear energy 12% of the EU primary energy supply.

8European Commission (2000). Towards a European Strategy for the Security of Energy Supply.
(Green Paper) COM(2000) 769 Final.

9Council Directive 2004/67/EC of 26 April 2004 concerning measures to safeguard security of
natural gas supply, OJ L 127, 29/04/2004, Preamble, para. 13.
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by the Road Map (Roadmap 2011) because EU standards and policy
cannot be applied extra-territorially, particularly in relation to explora-
tion, extraction, processing and transport. Accordingly, this chapter is
informed by the EU’s binding legal instruments (acquis communautaire)
that underpin the EU’s Single Energy Market and govern the trading,
transport and sale of energy products in the EU Member States.!?

Despite the inherent lack of specific international legal mandate in
the context of energy resource efficiency and given the fact that over
68% of the world’s energy use is not covered by efficiency codes or
standards,!! the EU has achieved considerable progress in establishing
a common ground for ambitious aims and objectives and continues to
be the major driving force behind global efforts in this area.!? The cur-
rent EU Commission states that efficient and fully integrated energy
networks are the backbone of the single market!? and ‘energy security
dimension is recognised as one of the cornerstones of the Energy Union
strategy, a key political priority of the Juncker Commission’.!4

The EU consumes 12% of the world’s energy output annually and
the EU’s energy system is still underperforming as a whole because of
the different success rates in energy efficiency. The EU Commission
reported that the EU ‘has the world’s highest net imports of resources
per person, and its open economy relies heavily on imported raw
materials and energy’.!> The vision of the EU for energy efficiency is

10The Third Energy Package, supra note 4. Also see, the EU Commission, A fully-integrated
internal energy market, https://ec.europa.eu/commission/priorities/energy-union-and-climate/
fully-integrated-internal-energy-market_en.

"The International Energy Agency, Energy Efficiency 2017, https://www.iea.org/publications/
freepublications/publication/Energy_Efficiency_2017.pdf.

2For example, ISO 50001—a global standard for energy management developed by the
International Organization for Standardization in 201 1—grew to nearly 12,000 in 2015, 85% of
which were in in the EU. Ibid.

BEU Commission, Single Market Act II—Together for New Growth, COM(2012) 573 final.
03.10.2012.

EU Commission—Press Release, Towards Energy Union: Sustainable energy security package,
Brussels, 16 February 2016, http://europa.eu/rapid/press-release_IP-16-307_en.htm.

5Communication from the Commission to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of the Regions Roadmap to a
Resource Efficient Europe, COM/2011/0571 Final, http://eur-lex.curopa.cu/legal-content/EN/
TXT/?uri=CELEX:52011DC0571.


https://ec.europa.eu/commission/priorities/energy-union-and-climate/fully-integrated-internal-energy-market_en
https://ec.europa.eu/commission/priorities/energy-union-and-climate/fully-integrated-internal-energy-market_en
https://www.iea.org/publications/freepublications/publication/Energy_Efficiency_2017.pdf
https://www.iea.org/publications/freepublications/publication/Energy_Efficiency_2017.pdf
http://europa.eu/rapid/press-release_IP-16-307_en.htm
http://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%e2%80%89%3d%e2%80%89CELEX:52011DC0571
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contained and articulated in the EU Roadmap to a Resource Efficient
Europe (Roadmap 2011), which outlines the policy targets and actions
to produce more value with less input, use resources (including energy)
in a sustainable way and manage them more efhiciently through-
out their life cycle.'® The fact that this vision was initially articulated
as a ‘communication” from the EU Commission (which is not legally
binding on the EU Member States)!” indicates that while there is a
political will at the EU level, there are different capabilities and frag-
mented approaches to energy resource efhiciency across the EU at the
MS level. For example, as illustrated in Fig. 7.1, the production and use
of renewable energy across Europe vary significantly.

While all MS of the EU belong to the developed countries
category,'® the EU’s energy efficiency policy cannot undermine the
members’ respective and unique developmental needs. It tries to strike a
balance between environmental and sustainability priorities, on the one
hand, and achieve impact on the member states’ developmental needs,
on the other.! Since the 2011 Roadmap, there have been numerous
initiatives, including the EU’s Circular Economy Package 2015 and the
subsequent Action Plan 2017,%° which were designed to provide sub-
stantive methods to achieve resource efficiency.

In part one, this chapter provides an overview of the general pol-
icy (the Roadmap), the legal framework and envisaged targets for EU

19bid. The EU Parliament has supported the Roadmap by issuing a resolution, namely the
European Parliament resolution of 24 May 2012 on a resource-efficient Europe (2011/2068(INT)).

17For the list of sources of EU Law see, http://www.europarl.europa.eu/atyourservice/en/displayFru.
htmPPftuld=FTU_1.2.1.html.

¥The UN Country Classifications, http://www.un.org/en/development/desa/policy/wesp/wesp_
current/2014wesp_country_classification.pdf.

YA typical example in this regard is Directive 2009/28/EC of the European Parliament and of
the Council of 23 April 2009 on the promotion of the use of energy from renewable sources
which states that “Cyprus and Malta, due to their insular and peripheral character, rely on avi-
ation as a mode of transport, which is essential for their citizens and their economy. As a resul,
Cyprus and Malta have a gross final consumption of energy in national air transport which is
disproportionately high, i.e. more than three times the Community average in 2005, and are thus
dispropor-tionately affected by the current technological and regulatory constraints”.

20Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions Closing the Loop—An
EU action plan for the Circular Economy, COM/2015/0614 Final, http://eur-lex.curopa.cu/
legal-content/EN/TXT/?2uri=CELEX:52015DC0614.


http://www.europarl.europa.eu/atyourservice/en/displayFtu.html%3fftuId%3dFTU_1.2.1.html
http://www.europarl.europa.eu/atyourservice/en/displayFtu.html%3fftuId%3dFTU_1.2.1.html
http://www.un.org/en/development/desa/policy/wesp/wesp_current/2014wesp_country_classification.pdf
http://www.un.org/en/development/desa/policy/wesp/wesp_current/2014wesp_country_classification.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%3dCELEX:52015DC0614
http://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%3dCELEX:52015DC0614
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Fig. 7.1 Share of renewable energy in gross final energy consumption across
Europe (Source Eurostat 2018)

Member States in the context of energy resource efficiency. This focus
derives from the fact that, although originally it was not a legally binding
regime (as part of the EU’s acquis communautaire), the energy efficiency
Roadmap and the subsequent policies inspired by this programme have
been the driving force behind some of the main legal instruments (e.g.
Energy Efficiency Directive 2012),%! significant improvements and pos-
itive results pertaining to energy efficiency. These developments in turn
give the EU Member States the impetus to comply with legally binding
obligations, which are discussed below. Part two of the chapter analyses
the key legal instruments and achievements, or the lack thereof, in rela-
tion to the energy efficiency targets set out by the EU.

The Roadmap to a Resource Efficient Europe

The EU’s envisaged Energy Union framework is divided into five

dimensions that comprise both legal and policy measures:

HUDirective 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on
energy efficiency, amending Directives 2009/125/EC and 2010/30/EU and repealing Directives
2004/8/EC and 2006/32/EC, http://eur-lex.curopa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2012
:315:0001:0056:en:PDE.


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do%3furi%3dOJ:L:2012:315:0001:0056:en:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do%3furi%3dOJ:L:2012:315:0001:0056:en:PDF
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Energy security;

The internal single energy market;

Energy efficiency;

Decarbonisation; and

Research, innovation and competitiveness.

The Roadmap to a Resource Efficient Europe (COM(2011) 571),
which encompasses all of these elements, has put forward a long-term
strategy and a holistic approach to resource efficiency by proposing
EU-wide methods and targets to increase productivity and economic
growth without compromising the environment. The framework pro-
vided by the Roadmap also sets out a vision for the structural and tech-
nological changes needed in order to meet the targets by 2050, with
a number of milestones to be reached by 2020 (also known as Energy
2020 Goals).?? The key thematic areas of the Roadmap can be summa-
rised under the following titles:

o Challenges and opportunities for Europe;
Making Europe resource efficient;
Transforming the economy;

Supporting research and innovation; and
Priority sectors.

These themes are discussed below.

Challenges and Opportunities for Europe

The Roadmap can be viewed as part of the global effort to achieve a
transition towards a green economy, which recognises sustainability as
the foundation of its efficiency strategy. This requires a fundamental

22For example, it is envisaged that by 2020, there will be at least 20% reduction in greenhouse
gas emissions compared to 1990 (30% if international conditions are right, European Council,
10-11 December 2009); saving of 20% of EU energy consumption compared to projections for
2020; and 20% share of renewable energies in EU energy consumption, 10% share in transport.
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transformation in energy, industry, agriculture, fisheries and transport
systems and in producer and consumer behaviour. The transformative
framework and the means to materialise it in the medium- and long-
term aim to create ‘a playing field, where innovation and resource efh-
ciency are rewarded, creating economic opportunities and improved
security of supply through product redesign, sustainable management
of environmental resources, greater reuse, recycling and substitution of
materials and resource savings’ (Roadmap 2011, para. 1). The Roadmap
also points to some stark statistics and potential scenarios:

‘In the EU, each person consumes 16 tonnes of materials annually, of
which 6 tonnes are wasted, with half going to landfill’ (ibid.).

It predicts that ‘if we carry on using resources at the current rate, by
2050 we will need, on aggregate, the equivalent of more than two planets
to sustain us, and the aspirations of many for a better quality of life will
not be achieved’ (ibid.). The EU underlines the fact that there is a direct
correlation between economic prosperity and sustainability of natural capi-
tal and biodiversity, which underpins our ecosystems including those from
which energy is produced. It is envisaged that by 2020 the loss of biodi-
versity in the EU and the degradation of ecosystem services will be halted
and, as far as feasible, biodiversity will be restored” (Roadmap 2011, para.
4.2). In this context, the Roadmap prioritises agriculture and fisheries and
gives scant attention to energy. However, when addressing the use of water,
the Roadmap recognises the importance of water for human health, agri-
culture, tourism, industry, transport and energy, and recognises the fact that
a reduction in ‘water availability has a critical impact on hydropower and
cooling of nuclear and thermal power stations’ (Roadmap 2011, para. 4.4).

The EU reports that about 20-40% of Europe’s water is wasted and
water efficiency could be significantly increased through technologi-
cal improvements. The Roadmap asserts that sustainable management
of water resources requires close coordination with agriculture, trans-
port, regional development and energy policies as well as effective and
fair water pricing as required by the Water Framework Directive.??

ZDirective 2000/60/EC of the European Parliament and of the Council of 23 October 2000
establishing a framework for Community action in the field of water policy; http:/eur-lex.
europa.eu/legal-content/EN/TXT/2uri=CELEX:32000L0060.


http://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%3dCELEX:32000L0060
http://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%3dCELEX:32000L0060
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Accordingly, the Roadmap sets a number of targets which mainly focus
on quality, quantity and use of water but at first glance, does not set
any explicit targets in relation to the use of water for energy extraction
and production, such as hydroelectric and hydro-fracturing (fracking).
It could be argued that this omission is remedied when the Roadmap
addresses the use of land and mentions that when land is used, there is
often a ‘trade-off between various social, economic and environmental
needs (e.g. housing, transport infrastructure, energy production, agri-
culture, nature protection)” (Roadmap 2011, para. 4.6). There is a clear
emphasis on the requirement for Strategic Environmental Assessment
(SEA, also known as environmental impact assessment)?# and the need
to ‘address the indirect land use change resulting notably from the
renewable energy policy’ (ibid.). The Roadmap provides specific tar-
gets for member states, including to ‘better integrate direct and indi-
rect land use and its environmental impacts in their decision making
and limit land take and soil sealing to the extent possible’ (ibid.). This
is an area in which the EU Commission has been proactive in utilis-
ing its enforcement powers. For example, in the case of the construction
of the South Stream Pipeline project, the Bulgarian government failed
to conduct a SEA and inform the EU Commission. Consequently, the
Commission took enforcement action under Article 258 of the Treaty
on the Functioning of the EU (TFEU),?> which stopped the multi-
billion euro project and eventually led to the unilateral termination of
the project by President Putin (Turksen 2018, 32-33). Although such
actions are rare, the EU is prepared to take action to bring about com-
pliance when essential interests of the EU are at stake and when the
legal provisions allow.

Importantly, legal enforcement is only one of the means of bringing
about change and compliance, and not the ideal way. A cultural change

2Directive 2011/92/EU of the European Parliament and of the Council of 13 December 2011
on the assessment of the effects of certain public and private projects on the environment Text;
http://eur-lex.europa.eu/legal-content/EN/TXT/2uri=celex%3A32011L0092.

PEuropean Commission, ‘Internal energy market: Commission refers Bulgaria, Estonia and the
United Kingdom to Court for failing to fully transpose EU rules” (Press Release Database, 24
January 2013); http://europa.eu/rapid/press-release_IP-13-42_en.htm.


http://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%3dcelex%253A32011L0092
http://europa.eu/rapid/press-release_IP-13-42_en.htm
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needs to start with a bottom-up approach that is supported by incen-
tives and holistic regulation. The EU recognises that there are signifi-
cant differences in the performance of member states in implementing
energy efficiency measures,?
servation, waste and water management. The EU estimates the costs of
failing to implement current legislation to be around 50 billion EUR
per year,?” yet it is not clear what it would cost to bring about coherent

implementation across the EU.

especially in the context of nature con-

Making Europe Resource Efficient

The Roadmap strives to achieve economic development with less energy
consumption via new technologies whereby all environmental assets
(within and outside the EU) that benefit the EU are secure and man-
aged within their maximum sustainable yields. In order to achieve this,
the Roadmap puts forward two main indicators to measure progress:

* A provisional lead indicator—resource productivity—to measure the
principal objective of this Roadmap: that of improving economic
performance while reducing pressure on natural resources.

* A series of complementary indicators on key natural resources, such
as water, land, materials and carbon, that will take account of the
EU’s global consumption of these resources.

In addition, the Roadmap recognises the negative impact of techni-
cal, legal and social barriers on energy efficiency and therefore proposes
various incentives for changes in production and consumption, which
require, inter alia:

26The EU has set up a The Resource Efficiency Scoreboard which presents indicators cover-
ing themes and subthemes of the Roadmap to a Resource Efficient Europe and aims to mon-
itor implementation across the EU: http://ec.europa.eu/eurostat/web/europe-2020-indicators/
resource-cfficient-europe.

YEU  Commission, Financing Energy efficiency, https://ec.europa.cu/energy/en/topics/
energy-efficiency/financing-energy-efficiency.


http://ec.europa.eu/eurostat/web/europe-2020-indicators/resource-efficient-europe
http://ec.europa.eu/eurostat/web/europe-2020-indicators/resource-efficient-europe
https://ec.europa.eu/energy/en/topics/energy-efficiency/financing-energy-efficiency
https://ec.europa.eu/energy/en/topics/energy-efficiency/financing-energy-efficiency
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e Investigating the functioning of markets and possibly revising prices,
taxes and subsidies that do not reflect the real costs of resource use
and lock the economy onto an unsustainable path.

e Encouraging more long-term innovative thinking in business,
finance and politics that leads to the uptake of new sustainable prac-
tices, stimulates breakthroughs in innovation and develops forward-
thinking and cost-effective regulation.

e Carrying out the research to fill the gaps in knowledge and skills and
providing the right information and training.

¢ Dealing with concerns regarding international competitiveness and
seeking to achieve consensus with international partners to move in a
similar direction.

Transforming the Economy

The EU predicts that the process and consequences of the transformation
of the economy to one that is energy-efficient will increase competi-
tiveness and act as a driver for growth and job creation through innova-
tion and commercialisation of new technology. The EU persistently
emphasises  sustainable production and consumption of resources,
which includes energy. This is an area where the EU makes reference
to existing legal provisions with direct effect, whereby the EU’s Single
Market and its instruments have an important role in setting the frame-
work for markets to reward greener products through voluntary and
mandatory measures, such as the EU’s Lead Market Initiatives and the
Ecodesign Directive.?® Importantly, the Roadmap recognises the need
to change the mindset of citizens regarding their consumption hab-
its and the importance of transitioning to a low-carbon economy.
For example, cost savings made from improving the efhiciency of tech-
nology can actually induce people to consume more; this is known as
the rebound effect. Accordingly, there is a need to anticipate and account

ZDirective 2009/125/EC of the European Parliament and of the Council of 21 October 2009
establishing a framework for the setting of eco-design requirements for energy-related products,
http://eur-lex.europa.eu/legal-content/EN/TXT/2uri=CELEX:32009L0125.


http://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%3dCELEX:32009L0125
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for such behaviours when developing policy and setting targets. In this
regard, the key milestone set by the Roadmap is that by 2020 citizens
and public authorities should have the right incentives to choose the
most resource-efficient products and services and business investments in
efficiency are rewarded.

In tandem with this priority, the EU has set out its Green Public
Procurement (GPP) standards for products with significant environ-
mental impacts (environmental footprint and eco-design). The EU also
assessed where GPP could be linked to EU-funded projects, as well as
promoted joint procurement and networks of public procurement
officers in support of GPP. The GPP model has been used in various
ventures including the use of food, paper, clothing, cleaning products
and lighting.?? In the procurement of such ventures, green considera-
tions, benchmarked against international and EU best practices, are
required in the tender. For example, the Clean Streets in Barcelona
Project was put out to tender with numerous energy efficiency and sus-
tainability requirements:

¢ 'The contract was divided into four parts in order to facilitate partici-
pation of small and medium-sized enterprises in the tender.

 Service vehicles had to comply with EURO 5 and operate on
non-contaminating combustible fuels and/or renewables, such as bio-
tuels (bioethanol B-85, biodiesel or biogas) or use electric vehicles or
hybrid cars.

» Contractors were required to implement actions for reducing energy
consumption in the course of the contract, for example for lighting
and heating, and to use clean energy, for example from solar panels.

Similarly, in the Green Electricity and Vehicles Project involving 120
public authorities in Slovenia, a number of efliciency specifications were
built in the tender. For example, at least 30% of the electricity supplied
had to be produced from renewable sources and all vehicles had to meet
the EURO 5 emissions standard or equivalent.

2EU Commission, GPP—A Collection of good practices, http://ec.europa.eu/environment/gpp/
pdf/GPP_Good_Practices_Brochure.pdf.


http://ec.europa.eu/environment/gpp/pdf/GPP_Good_Practices_Brochure.pdf
http://ec.europa.eu/environment/gpp/pdf/GPP_Good_Practices_Brochure.pdf
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From an entrepreneurship and business point of view, these priorities
represent a great opportunity for innovation and transformation of
products and services. The EU has set the target for 2020, when envi-
ronmentally harmful subsidies must be phased out. In this context, the
EU also recognises the importance of green tax reforms that consist of
increasing the share of environmental taxes, while reducing others in
order to ensure more environmentally-friendly consumption.

Supporting Research and Innovation

In this area the EU has been undertaking a holistic and incentivised
approach in order to better understand energy efficiency, its sources
and constraints and reduction in the use of resources. The EU acknowl-
edges the requirement for a comprehensive and credible knowledge base
about how natural systems react to different pressures exerted on them.
The priority thematic areas are as follows: meeting resource efliciency
objectives; supporting innovative solutions for sustainable energy, trans-
port and construction; management of natural resources; preservation
of ecosystem services and biodiversity; resource efficient agriculture and
the wider bio-economy; environmentally-friendly material extraction;
recycling, reuse, substitution of environmental impact of certain mate-
rials; smarter design, green chemistry and lower impact, biodegradable
plastics.

Priority Sectors

With reference to empirical evidence and data, the Roadmap lists three
key sectors—food, buildings and transport—that rely on energy and are
responsible for the majority of negative environmental impacts and there-
fore must be managed by long-term strategies. For example, food and
drink chains in the EU cause 17% of greenhouse emissions and 28% of
material resource use. In relation to these key sectors, the term ‘renewa-
bles’ is only found with reference to construction and use of buildings,
although the EU aims to strengthen its existing policies for energy effi-
ciency and utilisation of renewable energy. The EU makes a particular
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reference to SMEs that make up the majority of the construction
companies in the EU and that need urgent investment and training
to acquire resource-efficient construction methods and practices. The
amount of investment needed for meeting the renewable energy targets
in the EU is estimated at 1 trillion EUR from 2015 to 2030 (Bloomberg
2014). While the EU has made considerable investment in renewables
and leads the global effort in renewable energy investment per capita, its
share in total renewables investment has been declining, from almost one
half in 2010 to less than one-fifth in 2015,%° which is the consequence of
stronger competition in investment in renewables globally.?!

The Roadmap sets out an ambitious milestone, that by 2020, the
renovation and construction of buildings and infrastructure will be
made to high resource efficiency levels, whereby ‘all new buildings
will be nearly zero-energy and highly material efficient, and policies
for renovating the existing building stock will be in place so that it
is cost-efhiciently refurbished at a rate of 2% per year and 70% of
non-hazardous construction and demolition waste will be recycled’
(Roadmap 2011, para. 3(a)). In regard to mobility and transport, a sim-
ilar string of policy targets is put forward with a less ambitious target of
a 1% average reduction of greenhouse emissions per annum.

Having outlined the main focus and the milestones in the Roadmap,
it is important to consider the legal framework that underpins energy
efficiency in the EU. While there are numerous sector-specific energy
efficiency rules and regulations, the key EU provisions, designed to har-
monise and standardise energy efficiency and increase renewables, can
be found in two separate directives as discussed in the next section.??

30Proposal for a Directive of the European Parliament and of the Council on the promotion of the
use of energy from renewable sources (recast)) COM/2016/0767 final/2—2016/0382 (COD),
Section 1.1:  http://eur-lex.europa.eu/legal-content/EN/TXT/2uri=CELEX:52016PC0767R%2801%
29#footnoteref2.

3bid.

32Note that there are sector specific legal instruments created to improve energy efficiency, includ-
ing the Energy Efficiency and Energy Performance of Buildings Directives, the EU Emission
Trading System proposal of July 2015 and the proposed Effort Sharing Regulation, the Land Use,
Land Use Change and Forestry Regulation (LULUCEF) of July 2016. However, it is not possible
to analyse these within the scope of this chapter.


http://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%3dCELEX:52016PC0767R%252801%2529#footnoteref2
http://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%3dCELEX:52016PC0767R%252801%2529#footnoteref2
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The Energy Efficiency Directive (EED)
and Renewable Energy Directive (RED)33

Part two of this chapter focuses on the main legal drivers for energy
efficiency in the EU. It is worth noting that the EU has the necessary
competence and tools to set rules that promote energy efficiency and
increased utilisation of renewable energy.3* According to Article 288 of
the TFEU?> there are five types of secondary EU legislation, namely:

regulations
directives
decisions

recommendations
36

opinions

While directives are classified as secondary sources in EU Law (and
are binding),” they are addressed to the MS and created with a focus
on the desired result. The directives often provide a degree of discretion
(and sometimes certain exemptions) to the MS as to how they would
achieve these. Accordingly, MS incorporate directives via national legal
instruments, subject to their respective legislative frameworks and rules.
Typically, directives are created for policy areas in which total consen-
sus and a unified approach could not be agreed at the EU Council of

¥ Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on
the Promotion of the Use of Energy from Renewable Sources and Amending and Subsequently
Repealing Directives 2001/77/EC and 2003/30/EC, http://Eur-Lex.Europa.Eu/Legal-Content/
EN/ALL/?Uri=Celex%3A32009L0028.

34Policy areas including sustainable development, protection of the environment and improve-
ment of citizens’ health, creation of jobs, economic growth, reinforcement of energy security all
fall within the remit of the EU and Article 194 of the Treaty on the Functioning of the European
Union, has conferred the competence to legislate these subject areas including energy.

Shttp://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A12012E288.
3Note that Recommendations and opinions shall have no binding force.

¥Just as with a domestic legal system, there are a variety of sources of EU law and these create
what is called a ‘hierarchy of norms’. Some are more important than others, some give the author-
ity by which those others are created.


http://Eur-Lex.Europa.Eu/Legal-Content/EN/ALL/%3fUri%3dCelex%253A32009L0028
http://Eur-Lex.Europa.Eu/Legal-Content/EN/ALL/%3fUri%3dCelex%253A32009L0028
http://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%3dcelex%253A12012E288
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Ministers. This is the context of energy efficiency in the EU, whereby
there are common targets set by directives and the MS can choose
methods to achieve them. The rationale behind the EED and RED is
also reflected in the title of the EU Commission’s research organisation:

Energy Efficiency and Renewables Unit.*8

The Energy Efficiency Directive

According to Article 2(4) of the 2012 EED, energy efficiency means
‘the ratio of output of performance, service, goods or energy, to input
of energy’ and Article 2(6) defines energy efficiency improvement as
an increase in energy efficiency as a result of technological, behavioural
and/or economic changes. The EED requires the member states to
implement a number of measures that are referred to as policy meas-
ures. They encompass regulatory, financial, fiscal, voluntary or infor-
mation-provision instruments, formally established and given effect in
a MS to create a supportive framework, requirement or incentive for
market actors to provide and purchase energy services and/or undertake
other energy efficiency improvement measures.>

The key aims and targets of the EED can be summarised as follows:

e Energy distributors or retail energy sales companies have to achieve
1.5% energy savings per year through the implementation of energy
efficiency measures.

e EU countries can opt to achieve the same level of savings through
other means, such as improving the efficiency of heating systems,
installing double-glazed windows or insulating roofs; this is a good
example of the discretion and flexibility conferred to the MS under
the Directive.

 'The public sector in EU countries should purchase energy efficient
buildings, products and services.

38Such strategic approach is also evident in the United States of America, where the relevant organ
is titled, the US Department of Energy’s Office of Energy Efficiency and Renewable Energy.

39Article 2(18) of the EED (2012).
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e Governments in EU countries must carry out annual energy efhcient
renovations on at least 3% (by floor area) of the buildings they own
and occupy.

e Energy consumers should be empowered to better manage con-
sumption. This includes easy and free access to data on consumption
through individual metering.

National incentives for SMEs should undergo energy audits.

e Large companies will make audits of their energy consumption to
help them identify ways to reduce it, e.g. mandatory energy efficiency
certification should accompany the sale and rental of buildings.

* Monitoring of efficiency levels in new energy generation capacities
should take place.

¢ Minimum energy efficiency standards and labelling for a variety of
products, such as eco-design for boilers, household appliances, light-
ing and televisions, should be set.

o The preparation of National Energy Efficiency Action Plans should
be done every three years by EU countries.

e Protecting the rights of consumers to receive easy and free access to data
on real time and historical energy consumption should be ensured.

o 'The rollout of 200 million smart meters*” for electricity and 45 mil-
lion for gas should take place by 2020.4!

The EU Commission not only monitors and reports on energy effi-
ciency progress across the EU%? but also can invoke Article 258 TFEU
for enforcement action (also known as infringements procedure) against

40A smart metre can digitally send metre readings to the energy supplier for more accurate energy
bills and provide detailed information to consumers so that they can better understand energy
usage and potential savings to be made.

4IEU Commission, Energy Efficiency, https://ec.europa.eu/energy/en/topics/energy-efficiency.
Articles 17 and 23 of Directive 2009/28/EC require the Commission to report biennially to the
European Parliament and the Council on the progress achieved in Renewable Energy develop-
ment in the EU and Member States, and on the EU biofuel sustainability.

“The latest progress report can be found here: Report from the Commission to the European
Parliament and the Council 2017 assessment of the progress made by Member States towards the
national energy efficiency targets for 2020 and towards the implementation of the Energy Efficiency
Directive as required by Article 24(3) of the Energy Efficiency Directive 2012/27/EU, http://eur-lex.
europa.cu/legal-content/EN/TXT/2qid=1511978095545&uri=COM:2017:687:FIN.


https://ec.europa.eu/energy/en/topics/energy-efficiency
http://eur-lex.europa.eu/legal-content/EN/TXT/%3fqid%3d1511978095545%26uri%3dCOM:2017:687:FIN
http://eur-lex.europa.eu/legal-content/EN/TXT/%3fqid%3d1511978095545%26uri%3dCOM:2017:687:FIN
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MS for failing to fulfil their obligations.43 However, to date, there has
not been any enforcement action in the context of EED targets and
obligations.

The European Commission argues that heating and cooling in build-
ings and industry account for half of the EU’s energy consumption,
84% of which is generated by fossil fuels, while only 16% is generated
from renewable energy. Assessment of the progress made by MS towards
the national energy efficiency targets for 2020 and towards the imple-
mentation of the EED gives a detailed picture of the present state of
affairs.* In the past few years MS have increased their share of renewa-
bles, which contributed to a reduction in primary energy consumption
as most sources of renewable energy (excluding biomass and municipal
waste) are defined as having 100% transformation efficiency. However,
this increase is not close to meeting the current energy consumption
needs of the EU. Currently, only 20% of the electricity in the EU is
generated from renewable resources.®> It is envisaged that by 2050,
about 55% of gross energy consumption will come from renewables.4¢
In order to achieve this, the EU needs significant investment and devel-
opment not only in terms of renewable technology but also in terms of
enhanced integration and connectivity in its energy network and storage
capacity. For example, the production and surplus of renewable energy
in one part of the EU without sufficient interconnection capacity
diminishes the usage and efficiency of such resource elsewhere. While
there are large-scale solar power projects across the EU, e.g. in Greece,
without interconnections between production, transfer and end-user

“hutp://ec.europa.eu/environment/legal/law/procedure.htm.

“Report from the Commission to the European Parliament and The Council, Assessment of
the progress made by Member States towards the national energy efficiency targets for 2020
and towards the implementation of the Energy Efficiency Directive 2012/27/EU as required by
Article 24 (3) of Energy Efficiency Directive 2012/27/EU, COM(2015) 574 final, https://ec.cu-
ropa.cu/energy/sites/ener/files/documents/2a_EE%20progress%20report%20-%20CSWD%20
part%201.pdf.

SCommunication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions Energy Roadmap 2050,
http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A52011DC0885.

40Tbid.


http://ec.europa.eu/environment/legal/law/procedure.htm
https://ec.europa.eu/energy/sites/ener/files/documents/2a_EE%20progress%20report%20-%20CSWD%20part%201.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/2a_EE%20progress%20report%20-%20CSWD%20part%201.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/2a_EE%20progress%20report%20-%20CSWD%20part%201.pdf
http://eur-lex.europa.eu/legal-content/EN/ALL/%3furi%3dCELEX%253A52011DC0885

178 U. Turksen

facilities these development projects will have limited value. The Road
Map states that by 2020 an overall increase of interconnection capac-
ity of 40% will be required.*’ Given that the EU has not managed to
fully eliminate ‘energy islands’ against a deadline of 2015, as envisaged,
it remains unclear whether the EU will be able to meet its interconnec-
tivity targets. It should be noted that in 2013, the fragmented nature
of the EU energy market, as a result of ‘insufficient interconnections
between national energy networks and...the suboptimal utilisation
of existing energy infrastructure’, was acknowledged by the Energy
Infrastructure Regulation.

Another challenge is to drive the cost of renewables down and
offer consumers renewable energy at a competitive price. Even if this is
achieved, it does not guarantee that a consumer will have a choice. For
example, despite the fact that offshore wind power costs around 57.00
GBP/MWh in the UK, a more expensive alternative is being imposed on
consumers via the construction of Hinkley Point C nuclear power sta-
tion, at a cost of 92.50 GBP/MWh (Grimwood 2018).%? Thus, there are
non-economic forces at play, which determine what kind of energy source
consumers use and what impact on production efficiency this might have.

Furthermore, existing renewable technologies require improve-
ment in their efficiency, availability and volume across the EU, e.g.
more efficient solar panels, larger wind turbines (Pomerantz 2017).%°
This requires ongoing investment in technological advancement until
such technologies mature, become profitable and are available at a
local level. Once the EU is able to have a smart energy distribution
hub and networks (Alikhanzadeh and Taylor 2014),>! only then can

“7The Road Map, para. 3.2 (b), supra note 30.

“48See, page 1, para. 8 of the Regulation (EU) No. 347/2013 on guidelines for trans-European
energy infrastructure and repealing Decision No. 1364/2006/EC and amending Regulations
(EC) No. 713/2009, (EC) No. 714/2009 and (EC) No. 715/2009.

“Tf built on time by 2025, Hinkley Point C is projected to cost £19.6 billion.
>0For example, bigger wind turbines have proven to be more cost effective and eficient.

IFor example, connecting the North energy resources (mainly gas) and the renewable energy
resources form the South (mainly gas and wind power), requires a holistic and more integrated
view on transmission, distribution and storage capacities. A Pan-European Electricity Highways
System is proposed to be completed by 2050, yet there has been limited progress in this regard.
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locally produced renewable energy be distributed and used efficiently.
Furthermore, increasing energy supply from indigenous sources
(e.g. wind and solar) is likely to ensure security, in a geopolitical sense,
by reducing reliance on Russian energy.

While the EED has been instrumental in steering MS to address
energy efficiency by putting in place more holistic policies and reg-
ulations, previous EU policies that addressed energy efficiency in spe-
cific sectors should be acknowledged. For example, following the EU’s
Energy Performance of Buildings Directives in 2002 and 2010,%? the
Netherlands and Germany increased the strength of residential build-
ing codes by more than 60% between 2000 and 2016 and the UK by
more than 55% (Brilhante and Skinner 2014). These achievements were
a result of transposition of the EU directives into MS by mandatory
regulations and energy efficiency policies, such as building energy codes;
minimum energy performance standards for lighting, appliances and
buildings; fuel economy standards for vehicles; and sectoral standards,
e.g. mandatory energy intensity targets for an industry. Such mandatory
codes and regulations also incorporated obligations for energy utility
providers, requiring them to deliver energy efficiency outcomes.>

While a good degree of harmony among the EU MS has been
achieved in terms of the implementation of various energy efficiency-
related directives, there are still differences in the coverage of these energy
efficiency codes and standards across the EU (Rosenow et al. 2016).

Energy Efficiency in the EU

There are four main types of energy efficiency policies in the EU

(Ricardo 2014):

52Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on
the energy performance of buildings, http://eur-lex.europa.cu/legal-content/EN/ALL/?uri=celex:
32010L0031.

53The EU Commission, Clean Energy for all Europeans—Good practice in energy efficiency
(2016), https://ec.europa.cu/energy/sites/ener/files/documents/good_practice_in_ee_-web.pdf.


http://eur-lex.europa.eu/legal-content/EN/ALL/%3furi%3dcelex:32010L0031
http://eur-lex.europa.eu/legal-content/EN/ALL/%3furi%3dcelex:32010L0031
https://ec.europa.eu/energy/sites/ener/files/documents/good_practice_in_ee_-web.pdf
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Energy Efficiency Obligation Schemes (EEOS)>4;
Financial schemes or fiscal incentives;
Energy or CO, taxes; and

Regulations or voluntary agreements.

However, the differences in policy coverage and performance of
energy efficiency among MS continue to impact the EU’s ranking in the
IEA’s Efficiency Policy Progress Index. For example, Bulgaria’s persistent
under-achievement brings down the EU’s overall ranking.>

There are significant differences even between the well-established
MS regimes in optimising their energy consumption, as Fig. 7.2 shows.
Despite the mixed degree of success among the MS, in the short-term,
energy efficiency improvements have strengthened energy security in
the EU by reducing daily gas consumption. In this context, a more
specific legal instrument was created, namely the 2010 EU Security of
Gas Supply Regulation.® This regulation put in place a common secu-
rity indicator, the N-1 standard, which refers to a country’s ability to
maintain supply to end-users even when a critical piece of gas supply
infrastructure is disrupted, such as a pipeline or storage unit. The N-1
standard was created to ensure that, in the case of a disruption of energy
supply, the country’s remaining available gas infrastructure would
be able to meet daily demand if and when there is exceptionally high
demand. Those EU member states that use the most energy success-
fully implemented the N-1 standard. For example, the N-1 indicator

S4EEOS are identified to be the most important type of policy in terms of energy savings whereby
34% of the expected cumulative energy savings across all Member States are to be generated from
the implementation of EEOS. Ibid.

>>The International Energy Agency, Energy Efficiency (2017), p. 48. hteps://www.iea.org/publica-
tions/freepublications/publication/Energy_Efficiency_2017.pdf.

*Regulation (EU) No. 994/2010 of the European Parliament and of the Council of 20 October 2010
concerning measures to safeguard security of gas supply and repealing Council Directive 2004/67/EC.
Note that Regulation No. 994/2010 was repealed by Regulation (EU) 2017/1938 of the European
Parliament and of the Council of 25 October 2017 concerning measures to safeguard the security of
gas supply: https://eur-lex.europa.cu/legal-content/en/TXT/2uri=CELEX:32017R1938.


https://www.iea.org/publications/freepublications/publication/Energy_Efficiency_2017.pdf
https://www.iea.org/publications/freepublications/publication/Energy_Efficiency_2017.pdf
https://eur-lex.europa.eu/legal-content/en/TXT/%3furi%3dCELEX:32017R1938
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Fig. 7.2 Energy savings in 2016 since 2005, as a percentage of national final
energy consumption (Source The International Energy Agency, Energy Efficiency
2017, p. 49)

in Germany is 180%, whereas it is 130% in France and 110% in the
UK. These achievements are mostly due to gains in efficiency. If there
had been no improvement in energy efliciency since 2000 in Europe’s
three largest gas markets, peak daily gas demands in 2012 would have
been higher, reducing the N-1 indicators.”®

Normative and binding legal tools in the energy efficiency field have
been instrumental in creating a common vision and strategy for the EU.
However, owing to different geographical, economic, infrastructural and
developmental needs, the MS show varying degree of success in increas-
ing their energy efficiency. In addition, while the legal consensus has been
put in place, integration of key parts—changing energy mix, transfer of
technology and linking of energy networks across the EU—is yet to be
achieved.

57The European Network of Transmission System Operators for Gas, Security of Gas Supply, 2017;
hetps://www.entsog.cu/publications/security-of-gas-supply.

>81bid.


https://www.entsog.eu/publications/security-of-gas-supply
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The Renewable Energy Directive®?®

Renewable energy is recognised as a significant contributor to energy
efficiency and security. Renewable energy technologies and sources
include hydropower, wind power, solar power, marine energy, geother-
mal energy, heat pumps, biomass and biofuels. The RED was designed
to achieve several goals: an increase in the use of renewable energy so that
the EU can meet its obligations under international law, e.g. those agreed
under the Kyoto Protocol to the United Nations Framework Convention
on Climate Change 2012 and beyond®’; promotion of energy security;
promotion of technological development and innovation; and providing
opportunities for employment and regional development. One of the
most important aspects of the RED is the renewable energy obligation,®!
which means putting in place a national support scheme requiring:

a. energy producers to include a given proportion of energy from
renewable sources in their production.

b. energy suppliers to include a given proportion of energy from renew-
able sources in their supply, or

c. energy consumers to include a given proportion of energy from
renewable sources in their consumption.

These obligations are seen as proven drivers for:

o Energy security®?
e Market integration

Supra Note, 49. Directive 2009/28/EC.

%Such commitments include the amended Montreal Protocol provisions with the aim of global
phase-down of highly global warming hydrofluorocarbons (HFCs) and in the International
Maritime Organization (IMO) to an agreement towards an emission reduction strategy for the
international shipping sector.

¢1Directive 2009/28/EC, Article 2(1).

It is reported that using more renewables resulted in a €16 billion saving in fossil fuel
imports in 2015, and this is projected to rise to €58 billion in 2030. EU Commission,
Renewable Energy—Progress Reports, https://ec.europa.eu/energy/en/topics/renewable-energy/
progress-reports.


https://ec.europa.eu/energy/en/topics/renewable-energy/progress-reports
https://ec.europa.eu/energy/en/topics/renewable-energy/progress-reports
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* Energy efficiency
e Decarbonisation

e Innovation®

The RED stipulates that by 2020 at least 20% of EU general energy
use and at least 10% of transport fuels must come from renewable
energy sources.®* It is worth noting that in 2016, following an agree-
ment at the European Council, the EU Commission published a pro-
posal for a revised renewable energy directive in order to make the EU
a global leader in renewable energy and ensure that the target of at least
27% of renewables in the final energy consumption of the EU is met by
2030. In other words, the recast RED will provide a 2030 framework.
In addition, under the recast RED, by January 2021 MS shall create
contact points for submitting applications and licencing in the area of
building and operation of facilities using renewable energy sources. The
recast RED also proposes the extension of guarantees of origin to renew-
ables whereby green energy sources can be properly certified and iden-
tified. These new provisions are an indication that at the supranational
level the EU is not complacent about existing targets; on the contrary,
it is continually seeking to improve energy security by increasing the
energy use efficiency of its MS.

As is the case with other legal commitments, the EU Commission
biennially monitors the specific national renewable energy targets that
are expressed as a percentage of gross final consumption of energy for all
EMS, taking into account their unique initial capacity and overall poten-
tial for renewables. Accordingly, while Malta has a target of 10%, Ireland
has a target of 16% and Sweden has a target of 49% by 2020.9 Article 4
of the RED requires MS to report their progress every two years.

©3The EU has 30% of global patents in renewables and the turnover of the renewables industry in
2014 was €144 billion. Ibid.

64The preamble, para. 13 and Article 3 (4), Directive 2009/28/EC.

9Qverall 2020 renewable energy targets of each EU Member State can be found here: heeps://
ec.europa.eu/energy/en/topics/renewable-energy/national-action-plans.


https://ec.europa.eu/energy/en/topics/renewable-energy/national-action-plans
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The RED also encourages cooperation among countries within
and outside the EU to meet their respective renewable energy tar-
gets through, inter alia, statistical transfers of renewable energy,
joint renewable energy projects®” and joint renewable energy support
schemes.® Statistical transfers refer to cases when a MS transfers its
renewable energy to another MS without reporting this data. Thus, the
statistics do not reflect the true use of renewable energy across the EU,
which has an impact on the accuracy of statistics and on achieving cer-
tain targets. As for an example of a joint project/scheme, a High-Level
Group was set up for energy cooperation between the Northern Sea
countries to integrate offshore wind and enhance interconnections.®”

Since the RED came into force, the ongoing reporting has revealed that
emission levels have reduced by 22% compared to the levels in 1990,
which is well short of the binding target of at least 40% reduction in
greenhouse gas emissions by 2030 compared to 1990, and the share of
renewables reached 16% of the gross final energy consumption of the EU.
In order to meet the targets for 2030, the EU needs to increase its final
renewable electricity consumption by 31% compared to the 2016 figure.”!

Despite the limited achievements in reduction of emissions, it is
reported that the output of environmental goods and services per unit
of Gross Domestic Product (GDP) displayed at least 50% growth over
the last decade and the employment linked to this ‘green economy’ also
grew to more than 4 million full-time equivalents.”> Waste-to-Energy
and Strategic Energy Technology’? initiatives can also be attributed to

As expressed by Article 6 of RED.
67As expressed by Articles 7 and 8 of RED.
98As expressed by Article 11 of RED.

%EU Commission, Energy, North Seas countries agree on closer energy cooperation, 6 June
2016, https://ec.europa.eu/energy/en/news/north-seas-countries-agree-closer-energy-cooperation.
79Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee, the Committee of the Regions and the European Investment
Bank—Second Report on the State of the Energy Union, COM(2017) 53 final, https://ec.curopa.
eu/commission/sites/beta-political/files/2nd-report-state-energy-union_en.pdf.

71bid.
721bid.

73European Commission, Strategic Energy Technology Plan, hetps://ec.europa.cu/energy/en/
topics/technology-and-innovation/strategic-energy-technology-plan.


https://ec.europa.eu/energy/en/news/north-seas-countries-agree-closer-energy-cooperation
https://ec.europa.eu/commission/sites/beta-political/files/2nd-report-state-energy-union_en.pdf
https://ec.europa.eu/commission/sites/beta-political/files/2nd-report-state-energy-union_en.pdf
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the RED.”4 Thanks to the impetus from the RED, a substantial amount
of investment in renewables has been made. For instance, more than
20% of investment supported by the European Fund for Strategic
Investments was related to the energy field, through which investment
for interconnectors was launched. This investment includes the Central
East South Europe Gas Connectivity group, the mandate of which is
envisaged to extend to electricity, renewables and energy efficiency.”> To
meet growing demand, the EU needs to increase its renewable energy
capacity by 90% (Banja and Jégard 2017, p. 2). This has been a signif-
icant challenge for the EU because economic stagnation has continued
since 2008, while the EU registered a nominal increase in the volume
of trade and related revenues only in 2018.7¢ In addition, the EU has
also lost its dominant position in its share of renewable energy jobs per
capita in the labour force: although in 2015 the EU had ranked second
(after Brazil), in the 2017 report the EU ranked fifth, while Japan, the
United States and China were ahead.”’

One of the most innovative aspects of the RED has been the inter-
pretation of the remewable energy obligation, whereby consumers are
conferred tangible benefits via not only investment and improved tech-
nologies but also via new market design, which empowers consumers to
form renewable energy cooperatives, generate energy and contribute to
the energy supply mix.”® The recast RED is more specific and obligatory

74Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions—The role of waste-to-en-
ergy in the circular economy, COM(2017) 34 final, http://ec.curopa.cu/environment/waste/
waste-to-energy.pdf.

7>Supra note, 83.

7®Eurostat, ‘Euro area international trade in goods surplus €3.3 bn’, 46/2018 19 March 2018,
http://trade.ec.europa.cu/doclib/docs/2013/december/tradoc_151969.03.2018.pdf.

77European Environment Agency, Renewable energy in Europe 2017—EEA Report No. 3/2017.

78The following proposed laws stipulate such provisions to be put in place: Proposal for a
Directive of the European Parliament and of the Council on common rules for the internal mar-
ket in electricity (recast), COM(2016) 864 (Electricity Directive) https://eur-lex.europa.eu/legal-
content/EN/TXT/2uri=CELEX%3A52016PC0864; and Proposal for a Regulation of the European
Parliament and of the Council on the internal market for electricitcy—(recast), COM(2016) 861
final/2; https://ec.europa.cu/energy/sites/ener/files/documents/1_en_act_partl_v9.pdf.


http://ec.europa.eu/environment/waste/waste-to-energy.pdf
http://ec.europa.eu/environment/waste/waste-to-energy.pdf
http://trade.ec.europa.eu/doclib/docs/2013/december/tradoc_151969.03.2018.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%3dCELEX%253A52016PC0864
https://eur-lex.europa.eu/legal-content/EN/TXT/%3furi%3dCELEX%253A52016PC0864
https://ec.europa.eu/energy/sites/ener/files/documents/1_en_act_part1_v9.pdf
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in this regard; it states that MS shall ensure that self-consumers who
generate electricity can consume it without undue restrictions and can
sell the excess of produced energy to the grid, and renewable energy
cooperatives are not to be discriminated against in accessing energy mar-
kets. This is a significant opportunity for individual households, small
energy producers and energy cooperatives in the EU. However, the EU
will only be able to maximise the benefits if there are effective intercon-

nections among them and improved transfer and storage capacities.”

Shortcomings of the Renewable Energy
Directive

Despite all these positive features and results of the RED, a num-
ber of contentious issues and shortcomings remain. For example, the
size of renewable energy potential in the EU is still unknown and a
comparison of capacity in renewables among the EU MS is yet to be
conducted.®’ Despite significant investment in renewables,8! over-
all consumption of fossil fuels remains high in the EU. Furthermore,
while in 2016, electricity in the EU from renewable sources increased to
almost 40% of total capacity, the volume of gas consumption increased
twice as fast as that of renewables.?? This continuing reliance on fos-
sil fuels hinders efficiency and renewable energy production targets.®?
The patchwork of efficiency achievements is also compounded by the

79Namely, energy security, market integration, energy efficiency, decarbonisation; and innovation.

80There are statistics which compares overall EU capacity with other regions in the world. See for
example, International Renewable Energy Agency, Global Overview of the Renewable Energy
Installed Capacity and Electricity Generated, 2016, http://resourceirena.irena.org/gateway/
dashboard/?topic=48&subTopic=17.

81Als0, note that there is no comparative data in terms of regional investment in renewables across
the EU.

82Banja and Jegard indicated that during 20052015, “the overall renewable energy share increased
by an annual average of 0.8 percentage points. In the same period, final renewable energy con-
sumption increased by an average of 7.8 Mtoe per year”, p. 4. The decreasing reliance on nuclear
energy has also contributed to this trend.

8For example, Germany has the largest wind-power capacity, with 44% of all new EU installa-
tions. Spain, the UK and France also have large shares compared to remaining EU Member States
which have nominal capacity in terms of wind power generation.
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Fig. 7.3 Share of energy from renewable sources in the EU 2004-2016 (Source
Eurostat, Share of Renewable Energy Sources 2018, http://ec.europa.eu/eurostat/
statistics-explained/index.php?title=File:Figure_1-Share_of_energy_from_renew-
able_sources_2004-2016.png)

variety of renewable energy sources available to the MS and their vary-
ing ability to utilise them.34 Therefore, the patterns of energy efficiency
development are similar, although achievements are quite different.®®
For example, Denmark, with abundant onshore and offshore winds, has
been able to produce nearly 30% of its energy from wind power and
generate 11,000 additional jobs in this sector. By contrast, Ireland, with
similar demographic characteristics and GDD, generates less than 10%
of its energy from renewables, as Fig. 7.3 shows.80

S4EEA Report No. 3/2017 (pp. 16-29) provides a good overview of the level of renewable energy
generation from various sources such as wind, solar, hydro and thermal power, etc.

8The EU Commission, Progress Reports, https://ec.europa.eu/energy/en/topics/renewable-energy/
progress-reports.

8Eurostat, Share of energy from renewable sources in the EU Member States, 2004-2016, htep://
ec.curopa.cu/eurostat/statistics-explained/index.php?title=File:Figure_1-Share_of_energy_from_
renewable_sources_2004-2016.png.
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Despite such mixed capacity and results across the EU, the rate of growth
in the EU’s renewable electricity sector has been 7% per year, on aver-
age.” If this growth is sustained, the energy efficiency targets set by the EU

may be achieved.

Conclusion

This chapter has identified the key legal and policy instruments created to
achieve energy use efficiency in the EU and provided a critical analysis of
the priority areas therein. The EU has set out several energy strategies for
a European energy union, which aim to ensure more secure, efhicient, sus-
tainable, competitive and affordable energy production and consumption.8
These strategies have enabled the EU to spearhead global investment in
energy efficiency and energy transformation. While the EU has succeeded
in establishing a common vision and policies for energy efficiency in the
EU’s Single Market, varying conditions in MS have exerted strong impact
on meeting the targets set, thus yielded mixed results. These vastly var-
ying conditions include different starting points, developmental needs,
technological and infrastructural capacities (i.e. generation, storage, trans-
fer), resource potential and specific market conditions among the MS.¥

87European Environment Agency, Renewable energy in Europe 2017—EEA Report No. 3/2017, p. 6.

8For example, the Roadmap 2011; Communication from the Commission to the European
Parliament, The Council, the European Economic and Social Committee and the Committee
of the Regions Renewable Energy: a major player in the European energy market—
COM/2012/0271 Final; and other legal and policy instruments as outlined in this chapter.

89For example, with regard to electric car charging points, the Netherlands leads the way with
a network of over 23,000 public charging positions followed by Germany with more than
14,000, France with more than 13,000, the UK around 11,500 and Norway with more than
7600 whereas Bulgaria, Cyprus, Iceland and Lithuania have fewer than 40 charging points. See,
European Alternative Fuels Observatory, Electric vehicle charging infrastructure, heep://www.
eafo.eu/electric-vehicle-charging-infrastructure. Interestingly, the highest shares of renewable
energy attained in the EU belong to Sweden (52.6%), followed by Finland (38.7%) and Latvia
(38.7%). Luxembourg (4.5%), Malta (4.7%) and the Netherlands (5.5%) which realised the low-
est shares! Supra note, 97, EEA Report No. 3/2017, p. 15.
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Furthermore, the global economic downturn® has had a negative impact
on energy efficiency.

These trends indicate that, although the EU has a common vision on
energy efficiency and continually reviews its targets, reliance on policy
and law is not enough to bring about the desired change. Firstly, sub-
stantial investment in efficiency and capacity building (for renewable
energy generation) is necessary. Secondly, energy interconnections and
transfer hubs and networks within and outside the EU are necessary for
the MS to benefit from each other’s conditions, such as varying supply
and demand, and advantages.

With the eventual departure of the UK from the EU (Brexit), such
patterns may be compounded further as relevant legal provisions, like
the EED and RED, may no longer apply in the UK. This could have
consequences on both regulatory standards, such as Guarantees of
Origin,”! and overall achievements in the EU. Nevertheless, the EU
is interested in making progress with its Roadmap and an ambitious
agenda for the green economy. Consequently, renewable energy contin-
ues to present a great opportunity for the EU and its 27 member states,
with proven prospects of boosting their economic growth, creating new
jobs requiring specific skills and value chains and attracting investment,
while delivering much needed social and environmental benefits for all.
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The Success of the South West
of the UK in Renewable Energy
Generation: Benefits, Challenges
and Implications for Other Regions

Alison Ashby

Introduction

The UK government has committed to moving towards a low carbon
economy, evidenced by strong policies towards the promotion of renew-
able energy (Wood and Dow 2011). The UK is fortunate to have a
wealth of energy resources, but has relied heavily on the use of coal, oil
and gas supplies for homes, businesses and transport. The depletion of
domestic fossil fuel reserves, combined with growth in global demand
for energy, puts the UK’s energy security at risk. Security of supply, fos-
sil fuel depletion and climate change are the three main drivers for a low
carbon economy (Wood and Dow 2011). The UK government’s drive
to increase the proportion of energy obtained from renewable sources
will not only increase the nation’s energy security and reduce its reliance
on fossil fuels and external supply but will also provide opportunities
for investment in new industries and new technology.
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The south west of the UK is one of nine official regions of England,
and is the largest in area, covering 9200 square miles and with 5 million
inhabitants. It consists of the counties of Gloucestershire, Bristol,
Wiltshire, Somerset, Dorset, Devon and Cornwall, and the Isles of
Scilly. The south west is widely recognised as a regional leader in the
extent and range of its use of renewable energy and in resource efficiency.
In this region, solar, wind, wave and biomass energy are well devel-
oped for both commercial and domestic use. The region has 2.5 times
more solar capacity than the regional average and 1.5 times more than
its  closest competitor (www.gov.uk/government/statistics/regional-
renewable-statistics). Due to its favourable climate conditions and suc-
cessful promotion of renewable energy, the region has more than a fifth
of all UK renewables’ projects that are being implemented by home-
owners, landowners and businesses.

The chapter discusses arrangements in local and community-scale
renewables that bring benefits to the region in the form of greater
energy security, job creation and higher incomes. It highlights the cur-
rent debate in the literature in which there is a growing recognition
of the importance of implementation of identified actions in the field
of renewable energy at the local and regional levels, rather than at the
national level, where energy policy decision-making typically takes
place. This chapter therefore investigates how and why this UK region
has, to date, been so successful in adopting the different forms of renew-
able energy, identifies their benefits and challenges, and evaluates the
implications these local achievements have for other regions and the UK
as a whole.

The chapter undertakes a review of green energy practice, specifically
within the counties of Devon and Cornwall where renewable energy
use is the highest, and draws on data from county councils, govern-
ment, regional energy reports and independent sources. It contributes
to the edited collection by providing insights into how regional charac-
teristics enable the extensive adoption of multiple forms of renewable
energy and highlights the distinctive features of a collaborative approach
employed by the industry, local authorities and regional agencies that
support these activities.
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Defining Renewable Energy

Renewable energy is a subset of sustainable energy and relates to the
capture of energy from existing flows of energy, from ongoing natural
processes. Modern interest in renewable energy development is linked
to concerns about the exhaustion of fossil fuels and environmental,
social and political risks of the extensive use of fossil fuels and nuclear
energy (Ellabban et al. 2014). Renewable energy is commonly defined
as energy from a resource that is replaced by a natural process, at a rate
equal to or faster than the rate at which the resource is being consumed.
While theoretically renewable on a very long time-scale, fossil fuels are
exploited at rates that may deplete these resources in the near future and
are therefore, not considered renewable. Renewable energy resources
may be used directly or used to create other more convenient forms of
energy. Examples of direct use are solar ovens, geothermal heating, and
windmills. Examples of indirect use which require energy harvesting,
are electricity generation through wind turbines or photovoltaic cells
(PV cells), or production of fuels, such as biogas, from anaerobic diges-
tion (Ellabban et al. 2014).

Electricity generation from renewable energy sources is supported
in many countries, and fixed feed-in tariffs (FITs) have been a domi-
nant policy instrument utilised for the support of renewable energy. FIT
applies to the small-scale generation of electricity using eligible renewa-
ble technologies and the energy producer is paid a set financial amount
even for the energy they consume themselves. Due to government sup-
port, since 2010 there was a surge in investment in renewable energy
schemes, in particular, solar PV, which together with the progressive fall
in the costs of technology and installation, led to high levels of adoption
of this form of renewable energy across the UK. However, this rapid
and significant growth in solar PV implementation and the widening
variety of incentives offered to small-scale producers of electricity have
caused complexity in the energy market and a skewed focus on specific
renewable technologies. There is an increasing pressure to improve the
market integration of renewable energy, i.e. to make multiple forms
of renewable energy easily available to all customers without relying
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on financial incentives. As a result, many countries have re-evaluated
the use of FIT schemes (Kitzing and Weber 2015). In the UK, cuts to
financial support, which have been implemented since 2015, has slowed
down investments in renewables (Regensw 2016).

UK National Energy Policy

The 2009 Renewable Energy Directive set a target for the UK to achieve
15% of its energy consumption from renewable sources by 2020, com-
pared to only 1.5% in 2005 (www.gov.uk/government/uploads/system/
uploads/attachment_data/file/47871/25-nat-ren-energy-action-plan.
pdf). As Fig. 8.1 indicates, there was only a small increase in renewa-
ble energy use ahead of this directive, and consequently, a greater level
of deployment is required to meet the specified target. The National

16%
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Fig. 8.1 Proportion of energy consumed from renewable sources in the UK,
2005-2020 (Source Adapted by the author from www.gov.uk/government/
uploads/system/uploads/attachment_data/file/622815/Renewable_energy_
in_2016.pdf)
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Renewable Energy Action Plan provides details on a set of measures that
would enable the UK to meet its 2020 target, but it also aims to secure
energy supplies beyond 2020 and provide a sound framework for busi-
ness to develop in new industries and provide jobs in the energy sec-
tor. This requires exploiting the UK’s renewable energy potential to the
greatest extent possible.

The history of energy production in the UK has been based on
the use of its natural resources of fossil fuels, which means that it has
not been active in its exploitation of available renewable resources.
Compared to many other EU member states, the UK is starting from
a very low level of renewable energy consumption and therefore,
meeting the 2020 target presented in Fig. 8.1 is a challenging task.
The independent UK Committee on Climate Change was commis-
sioned to review the renewables target and provide advice on increasing
the level of ambition. The Committee aims to make an Annual Energy
Statement to the UK Parliament to set strategic energy policy and guide
investment in all forms of energy including renewables.

The use of renewable energy sources is seen as a key element in the
UK’s energy policy, reducing the dependence on fuel imported from
non-EU countries, reducing emissions from fossil fuel sources and
decoupling energy costs from oil prices. The government Directive
2009/28/EC on the promotion of the use of energy from renewable
sources established accounting criteria for the proposed 2020 targets for
renewable energy (www.gov.uk/government/uploads/system/uploads/
attachment_data/file/622815/Renewable_energy_in_2016.pdf).
Figure 8.2 illustrates the UK’s progress against its interim targets since
2004, which it has consistently exceeded, towards the 2020 target of
15% of energy from renewables. It currently meets 5% of its total energy
demand from renewables (www.gov.uk/government/uploads/system/
uploads/attachment_data/file/622815/Renewable_energy_in_2016.pdf)
and performs particularly well in its generation of electricity, with 19%
of total electrical demand coming from renewable sources.

One of the main support mechanisms for large-scale renewable
energy projects to achieve these challenging targets is the Renewables
Obligation (RO), which came into effect in 2002 and is administered
by the Ofhice of Gas and Electricity Markets (Ofgem). It requires
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Fig. 8.2 Progress against renewable energy directive and UK targets (Source
Adapted by the author from www.gov.uk/government/uploads/system/uploads/
attachment_data/file/622815/Renewable_energy_in_2016.pdf)

licensed electricity suppliers to buy an increasing percentage of their
supply from eligible renewable resources (www.ofgem.gov.uk/envi-
ronmental-programmes/ro/about-ro). The RO allows the cost burden
of this enforced change in supply to be offset by receiving Renewables
Obligation Certificates (ROCs) (Hain et al. 2005), i.e. green certificates
which are issued by Ofgem to accredited renewable electricity genera-
tors (www.ofgem.gov.uk/environmental-programmes/ro/about-ro).

One ROC is typically issued for each megawatt-hour (MWh) of
eligible renewable output, although there are differences between cer-
tain kinds of renewable technologies. Where suppliers do not present
a sufficient number of ROCs to meet their obligation in the one-year
reporting period, they must pay an equivalent amount into a buy-out
fund. Once the administration cost of the scheme is recovered, the rest
of the fund is distributed back to suppliers in proportion to the number
of ROC:s they produced in relation to their individual obligation. The
expected supplier obligation is 100.7 million ROCs, but in 2016-2017


http://www.ofgem.gov.uk/environmental-programmes/ro/about-ro
http://www.ofgem.gov.uk/environmental-programmes/ro/about-ro
http://www.ofgem.gov.uk/environmental-programmes/ro/about-ro
http://www.gov.uk/government/uploads/system/uploads/attachment_data/file/622815/Renewable_energy_in_2016.pdf
http://www.gov.uk/government/uploads/system/uploads/attachment_data/file/622815/Renewable_energy_in_2016.pdf

8 The Success of the South West of the UK in Renewable Energy ... 203

only 86.2 million were issued. When combined with electricity
generated by FIT installations, renewable generation under the RO was
equivalent to 24.8% of total UK electricity supply (www.ofgem.gov.uk/
system/files/docs/2018/03/ro_annual_report.pdf).

Forms of Renewable Energy

There are multiple forms of renewable energy sources that the UK
and other countries are employing to meet their energy targets, reduce
reliance on fossil fuels and address issues, such as climate change. The
extent of their applicability and use depends on the availability of nat-
ural resources and technological development within the country and/
or region (Regensw 2016). Table 8.1 illustrates the different forms of
renewable energy currently employed in the UK, and the percentage
delivered by each in Gigawatts per hour (GWh). Biomass, wind power
and solar PV are currently the dominant forms of renewable energy, and
this reflects the extent to which the technology has been developed to
support them as well as their more natural abundance in comparison to
other forms.

Renewable energy sources are those resources that can be used to pro-
duce energy again and again (Panwar and Kaushik 2011), and a number
of sources are available as illustrated in Table 8.2. Solar thermal energy

Table 8.1 Percentage of renewable energy by technology in the UK

Renewable energy technology % use (GWh)
Anaerobic digestion 3.5
Biomass 26
Energy from waste (EfW) 11
Heat pumps 1.5
Hydro 0.5
Landfill gas 6
Offshore wind 22
Onshore wind 9
Sewage gas 2
Solar PV 18
Solar thermal 0.5

Source Adapted by the author from Regensw (2016)
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Table 8.2 Key renewable energy sources and their form of usage

Renewable energy source Form of usage

Direct solar Photovoltaic, thermal power generation, water
heaters

Wind Power generation, wind generators, windmills,
water pumps

Wave Various designs

Tidal Barrage, tidal stream

Hydropower Power generation

Biomass Heat and power generation, pyrolysis, gasification,
digestion

Geothermal Urban heating, power generation, hydrothermal,

hot dry rock

Source Adapted by the author from Panwar and Kaushik (2011)

is the most abundant and is available in direct and indirect forms. Solar
energy generation involves the use of the sun’s energy to provide hot
water via solar thermal systems or electricity via solar photovoltaic (PV)
and concentrating solar power (CSP) systems. The basic building block
of PV systems is the PV cell, a semiconductor device that converts solar
energy into direct-current electricity. PV systems are highly modular, in
that modules can be linked together to provide power ranging from a
few watts to tens of megawatts. Solar heating and cooling technologies
collect thermal energy from the sun and use this heat to provide hot
water, space heating, cooling, and pool heating for residential, commer-
cial, and industrial applications (Ellabban et al. 2014).

Among renewable energy technologies applied to electricity gen-
eration, wind energy ranks second only to hydroelectric in terms of
installed capacity. Wind energy for electricity production today is a
mature, competitive and virtually pollution-free technology. Wind tech-
nology converts the energy available in wind to electricity or mechani-
cal power through the use of wind turbines. The first wind turbines for
electricity generation were developed at the beginning of the twenti-
eth century and the technology has gradually improved since the early
1970s. By the end of the 1990s, wind energy re-emerged as one of the
most important sustainable energy resources (Ellabban et al. 2014).

Biomass energy is the conversion of biomass into useful forms of
energy such as heat, electricity and liquid fuels. Biomass for bioenergy
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comes either directly from the land, such as from dedicated energy
crops, or from residues generated in the processing of crops for food
or other products. It is a renewable and sustainable form of energy
but shares many characteristics with fossil fuels. While biomass can
be directly burned to obtain energy, it can also serve as a feedstock to
be converted to various liquid or gas fuels (biofuels). Biofuels can be
transported and stored, and allow for heat and power generation on
demand, which contrasts with intermittent renewable energy sources,
such as wind. As a result, biomass is expected to play a major role in
future energy scenarios and there is an emerging strategy to develop
bio-refinery and biotransformation technologies to convert biomass
feedstock into clean energy fuels. However, there are some significant
barriers to this strategy: biomass fuels have low energy densities, and
collection and transportation can be cost prohibitive. Using biomass to
generate electricity is technologically well established, but the price paid
for electricity seldom offsets the full cost of the biomass fuel. Bioenergy
fuels are also intensive in the use of inputs, which include land, water,

crops and fossil energy (Ellabban et al. 2014).

The Regional Perspective

While the world is increasingly turning towards the use of renewable
energy sources due to resource constraints and climate change issues,
the local, regional and national contexts for innovation and sustain-
able development are fundamentally different. This means that the
stakeholders involved respond differently to national and international
directions (Rygg 2014). It is recognised in both research and practice
that there is a need to move from the current dominant focus on the
national level to the regional level when addressing energy system design
and analysis in order to achieve sustainable energy systems (Ostergaard
and Duic 2014). Furthermore, there are regional-based behaviours and
practices that can significantly inform the national approach to renewa-
ble energy.

There are two ways of considering regional renewable energy prac-
tice and innovation: one focuses on the local community as a unit
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and another focuses on the local government and its role as a politi-
cal and administrative unit. Hielscher et al. (2011) demonstrate that
regionally-based and local community projects tend to be more effec-
tive in promoting renewable energy and behaviour changes compared
to top-down, nationally initiated projects. While such projects have the
potential to address social, cultural and economic barriers more effec-
tively, their success depends on informed and engaged citizens and
effective communication. As a result, local governments can often face
challenges in supporting innovation, which can be addressed through
the development of local technology policy (Rygg 2014).

The South West Region

Table 8.3 shows the progress that has been made against all forms of
renewable energy by the top five UK regions during 2016. While Yorkshire
and Humberside and the North Sea have the highest overall generation at
just under 11,000 and 9682 GWh respectively, it is the south west region
which is considered to be at the forefront of all forms of renewables in the
UK, with the highest onshore installed capacity of any region.

The North Sea region only generates energy through offshore wind,
and the leading position of Yorkshire and the Humber is heavily skewed
due to the recent conversion in this region of the UK’s biggest power
station from coal to compressed wood pellets as part of Europe’s largest
decarbonisation project. This has reduced carbon dioxide emissions by

Table 8.3 Renewable energy progress in top 5 regions of the UK (GWh)
Yorkshire and North  South South  East of

the Humber Sea West East England
Onshore wind 1189 652 222 866
Offshore wind 9682
Solar PV 381 2421 1625 1628
Energy from waste 1093 255 1195 87
Biomass 7912 987 920 1445
Other 325 1225 1242 1111
Total 10,900 9682 5540 5204 5137

Source Adapted by the author from magic.piktochart.com/output/16135495-
renewable-energy-progress-report-2016
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at least 80%. Currently, 65% of the electricity at the power station is
generated from renewables (www.drax.com/technology/the-single-big-
gest-transformation-of-our-century/). However, Yorkshire and the
Humber performs significantly less well against other forms of renewa-
bles in comparison to the south west region, particularly solar PV: 62%
of the south wests renewable electricity is currently generated using
solar PV. The south east is the second largest region in terms of land
area but has the highest population of all UK regions. Its more urban
nature perhaps reflects its greater use of Energy for Waste (EfW) com-
pared to the south west where conurbations are typically smaller and
more widely distributed.

The significant progress made by the south west region against multi-
ple forms of renewable energy, as Table 8.3 demonstrates, can be largely
attributed to the local support and governance provided by the South
West Regional Development Agency (SWRDA). It was created with
other RDAs in 1998 and since it was agreed that they should exist at
arm’s length from central government, each agency was able to create its
own structures to achieve the following purposes:

To further the economic regeneration of their area;

To promote business efficiency, investment and competitiveness;

To promote employment;

To enhance the development and application of skills relevant to
employment; and

* To contribute to the achievement of sustainable development in the
UK (www.bristol.ac.uk/media-library/sites/red/migrated/documents/
short-history.pdf).

While SWRDA's funding role was significant, as an impartial player,
it was able to bring organisations together in neutral settings to ena-
ble collaborative ventures that could not have been formed otherwise.
The agency was responsible for leading projects, such as the Bristol and
Bath Science Park, the Cornwall Wave Hub, the East of Exeter Training
Academy, the Centre for Additive Layer Manufacturing in Exeter and
Swindon’s hydrogen filling station, which all contributed to developing
the South West economy. All of SWRDA projects can be considered


http://www.drax.com/technology/the-single-biggest-transformation-of-our-century/
http://www.drax.com/technology/the-single-biggest-transformation-of-our-century/
http://www.bristol.ac.uk/media-library/sites/red/migrated/documents/short-history.pdf
http://www.bristol.ac.uk/media-library/sites/red/migrated/documents/short-history.pdf

208 A. Ashby

visionary in nature. As economic development is a long-term pro-
cess, the impact of these projects will take years to fully manifest itself
(www.gov.uk/government/uploads/system/uploads/attachment_data/
file/247051/0198.pdf).

Although regional economic strategies were heralded as a new policy
instrument, they had to accommodate a wide range of inherited pro-
grammes and, despite their autonomy, were also required to reflect
national strategies and priorities. The lack of joined up government pol-
icy on regional matters made balancing the expectations and aspirations
of different departments and remaining faithful to regional and local
needs and conditions, much more difficult (SWRDA 2011). While
SWRDA, along with all other agencies, was abolished in 2012, its leg-
acy is still strongly in evidence throughout the region. Initially the new
Government stated that RDAs would be replaced by Local Enterprise
Partnerships (LEPs). These are joint local authority and business part-
nerships which are intended to cover city regions or other ‘natural
economic areas’ (SWRDA 2011). However, there have been issues with
both implementation and management, and LEPs have attracted signifi-
cant criticism due to their ineffectiveness.

Established in 2003 as part of SWRDA, Regensw is now an inde-
pendent, not-for-profit organisation that upholds many of the princi-
ples and governance mechanisms developed by the original agency,
believing that sustainable energy plays a vital role at the heart of a sus-
tainable economy and thriving local communities. It fills the support
gap left by SWRDA and uses its expertise to work with industry, com-
munities and the public sector to change the way energy is generated,
supplied and used. Through its extensive experience it supports entre-
preneurial businesses to form partnerships, drives innovation, provides
financing to companies and individuals to identify new opportunities,
and actively engages and supports local people and communities.

Devon and Cornwall

Although the government has historically tended to focus on large-
scale wind power, its support for other economically viable alternatives,
such as biomass and solar, and for research into renewable types with
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future potential, such as wave and tidal, is also recognised. The natural
resource required for each renewable type is invariably greatest in rural
and/or remote regions of the UK (Hain et al. 2005), and the south west
region of the UK has vast natural resources, complemented with exper-
tise in specific areas, such as marine, which has led to more develop-
ment in the areas of wave and tidal energy than in other UK regions
(Hyman 2017).

Devon and Cornwall are the two leading counties for total installed
renewable electricity and heat capacity in the region, achieving 780 and
755 Mega Watts (MW) respectively, with only Wiltshire coming close
to these levels at 680 MW. They lead in renewables deployment and
have the largest number of renewable energy projects in the region with
Cornwall having 19,412 and Devon 34,494 projects in 2016 (Regensw
2016). The prevailing form of renewable energy is currently solar PV, fol-
lowed by onshore wind power. In 2016, Devon saw almost double the
number of new rooftop PV installations compared to any other county,
and over 10% of homes in mid Devon have installed solar PV, the
second highest level in England, while Cornwall has the highest percent-
age (30%) of its electricity generated by renewables (Regensw 2016).

Local and Community Initiatives

Community mobilisation is deemed essential to enable the transition
to a decentralised energy supply, and the full exploitation of the poten-
tial of renewable energies (Wirth 2014). Local and community-based
energy initiatives are considered important because they express a pub-
lic sentiment that global environmental concerns deserve more serious
political attention (Hisschemoller 2012). However, despite interest in
community-generated energy displayed by industry, activists, policy
makers and concerned individuals, there is currently limited academic
literature addressing local renewable energy behaviours and practice.
Academic research has given significant attention to the technology, and
some to the social aspects of these forms of implementation, but largely
in a fragmented way. As early as the 1970s, researchers argued that the
transition to renewable energy was a matter of systematically addressing
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social and situational problems and that the ‘soft issues’ were key for
the success of a renewable energy project (Ostergaard and Duic 2014).
Almost forty years later, the debate that the energy transition is more
than just a technological and/or an economic problem continues.

Local energy initiatives display a large variety in size, scope and
organisation, which contributes to the complexity of this important
perspective, and are associated with the small-scale level, such as a vil-
lage, neighbourhood or town (Hisschemoller 2012). In recent years,
local and community projects have flourished in the UK, building on
a foundation of alternative energy initiatives launched in the 1970s,
and benefiting from policy measures that support the transition to a
low carbon economy. Community energy is a diverse field of activity
that includes both energy generation and conservation projects (Seyfang
etal. 2013). A key driver for community energy appears to be a lack of
trust in energy companies and a desire for autonomy and self-control.
Through energy cooperatives at the local scale consumers can become
producers of their own energy, closing the gap between consumers,
producers and shareholders (Stokman 2010).

There is a number of benefits associated with local renewable energy
supply (Stephens Scown and Regensw 2016), which include:

e Enabling local energy producers to sell power directly to the local
community without going through the wholesale market and, there-
fore, having more control over the price;

e Enabling local job creation and keeping the profits in the local
economy;

e Ensuring greater control over energy bills and the ability to pass on
savings to customers, helping to reduce fuel poverty;

e Helping communities meet their carbon and environmental
objectives;

o Creating social enterprises that customers can trust;

¢ Building support for local renewable energy projects; and

e Opvercoming barriers related to connection to the grid.

The role of local ownership in engendering public support, accept-
ance of or opposition to a renewables’ project is a key issue in
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community energy, particularly with reference to wind energy projects.
Studies indicate that the commercial installation of large-scale wind
power plants makes local participation and ownership impossible, serv-
ing to boost public opposition, while in contrast, small-scale commu-
nity-based projects receive strong levels of support from local people
(Wirth 2014). In addition, local opposition to wind energy installations
can be reduced through local engagement, participatory decision-
making processes and the fair distribution of the resulting economic
benefits (Agterbosch et al. 2009).

These approaches are reflected in the UK governmental toolkit for
‘Delivering Community Benefits from Wind Energy Developments,
which suggests three interconnected motives for wind energy
developers: Being a Good Neighbour, which fits with commitments
to corporate social responsibility (CSR) and being part of the commu-
nity; Sharing the Rewards, so that local communities benefit from the
rewards reaped from ‘farming’ the wind blowing across their locality;
and Paying Compensation for the impact on the landscape and local
amenity, and inconvenience caused by construction, where developers
will provide appropriate funds from their budget either to the parties
most affected, or to be disseminated by the local council. The latter is
considered problematic as it implies liability for negative impacts, inju-
ries or poor practice, and developers prefer to be seen to have good
motives and positive community impacts (Cass et al. 2010).

At the beginning of 2015 there were more than 5000 community
energy groups active in generating, managing, purchasing and consuming
renewable energy across the UK (Stephens Scown and Regensw 2016). The
Community Renewable Energy Network (CREN) is a key local energy ini-
tiative applicable in multiple regions of the UK. It refers to an electrical
smart microgrid with mostly renewable electricity generation, owned and
operated by a community for its supply of electricity and potential trading
benefit (Tomc and Vassallo 2015). The south west has a high proportion
of community projects compared to other regions of the UK and in rela-
tion to its smaller overall population (Seyfang et al. 2013) and according
to Merlin Hyman (2017) the region has a long tradition of community
activism. Devon and Cornwall again dominate in the number of commu-
nity-based renewable energy projects they develop and implement.
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A key example of successful community activism and implemen-
tation in the county of Cornwall is the Wadebridge Renewable Energy
Network (WREN). In 1926, Wadebridge had its own Electricity Supply
Company. Electricity production and supply was nationalised in the
UK in the 1960s, and the resulting distribution through the National
Grid meant Wadebridge lost its well-established energy independence.
However, through recent community engagement WREN has imple-
mented a plan to become energy self-sufhicient once more. As articu-
lated by Stephen Frankel of WREN “The most profound and long-term
impacts of community energy cannot be secured unless communities
control their supply of energy’ (Stephens Scown and Regensw 2016).
As a result, WREN is building on its established community engage-
ment and approaches to energy efliciency to secure the necessary income
streams. It also controls supply arrangements, through the Wadebridge
Energy Company, and aims to achieve renewable generation at the scale
of consumption.

WREN has engaged with 10,000 people within the local commu-
nity and worked collaboratively to establish a clear rationale and busi-
ness case for developing their own energy network. They evaluated how
much energy was being used within the town, how much it was poten-
tially costing, based on 10,000 people each paying £1000 and estab-
lished that as much as £10 million was going out of the community
per annum. As a result of this assessment, community members real-
ised that if they generated just a proportion of the total energy volume
themselves the money could be kept locally and invested in the local
economy. This prompted them to understand how they use energy, how
they can produce it and what amount of energy could be generated
from different forms of renewables, i.e. what would one wind turbine
generate, what if they put solar on everyone’s houses etc. As a result of
acquiring this information, it was then possible to receive broad accept-
ance by the community (Hielscher et al. 2011).

A larger scale example of a community-based renewable energy
project within the county of Devon is Plymouth Energy Community
(PEC), a community benefit society founded in 2013. Its primary aim
is to give people in the city the power to transform how they buy, gen-
erate and use power. As stated by the founder of PEC, Dave Garland,
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‘we set out to create a community of like-minded people who are
committed to helping transform all things energy-related for the benefit
of the local community and we are doing just that!". The work of PEC
focuses on three key energy goals (plymouthenergycommunity.com/
about/aims-values):

* Reducing energy bills;
e Improving energy efhiciency; and
* Generating a green energy supply.

In collaboration with a number of local organisations PEC has cre-
ated tools and relationships to enable the community to achieve these
goals, ensuring that they have the necessary power and knowledge to
take action. They recognise the importance of putting the community
at the heart of all decisions and measures, and that collective power can
bring real change to Plymouth’s energy future, which would stem from
saving money, reducing the amount of energy used and generating their
own energy from renewable sources (plymouthenergycommunity.com/
about/aims-values).

As 13.4% of Plymouth households live in fuel poverty, Plymouth
City Council, in line with its well-established co-operative ethos rec-
ognised that community energy could be a potential solution to this
issue and it was responsible for the initial set up of PEC, through fund-
ing and the development of a business plan. In July 2013, the council
handed the entire control of PEC over to a board of volunteer directors
from across the community but continued to provide expertise from
its low carbon business, finance, legal and HR teams. Alongside core
services, such as advice and insulation schemes, PEC also funds and
builds community-owned renewable energy projects in Plymouth. They
include free solar panels for schools and community buildings and the
installation of a solar array on derelict land. For the latter project PEC
had to make sure they did it as quickly as possible, in 2015, before the
government cut subsidies to expand the utilisation of renewables. It is
worth noting that such national policy of changes to subsidies and tax
relief indicate the challenges faced by community groups (plymouthen-
ergycommunity.com/about/aims-values).
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Barriers to Community Renewable
Energy Projects

Community renewable energy projects receive overwhelming backing
from the UK public (The Co-operative Energy 2016) and can achieve
sustained levels of success. However, despite the recognised relevance of
the local perspective for the transition to renewable energy and the clear
success of initiatives, such as WREN and PEC, there are many barri-
ers to regional community energy projects, to include laws and regu-
lations, tax regimes, energy infrastructure and available expertise, and
the behaviour of the ‘green’ financial sector, which can put local energy
initiatives in a position of disadvantage (Hisschemoller 2012).

The community energy sector is exposed to a variety of barriers that
are typical within the renewable energy industry but have a stronger
impact on small local initiatives. These barriers include the changes to
the subsidy regimes; construction risks; limited access to finance; regu-
latory barriers; and a requirement for niche expertise. Subsidy changes
in particular have had a dramatic, negative impact on the viability and
project implementation in the community energy sector. In 2016, the
survey of the sector indicated that 44 out of 144 projects were consid-
ered stalled or currently inactive, and 48% of the community energy
groups stated that FiT changes represented the main barrier to their
project, with 34% also noting barriers to financing, often as a result of
a lack of support in the form of a subsidy. Further barriers to project
development included planning issues (25%), engineering issues (11%),
lack of expertise and local opposition (7%) (www.communityener-
gyengland.org/files/document/51/1499247266_CommunityEnergy-
StateoftheSectorReport.pdf).

This reflects the difficulty for community energy groups to estab-
lish the economic viability and technical availability required for their
projects (Walker 2008). As well as ongoing cuts to FITs, there have
also been broken promises around tax relief for renewable projects and
in particular, the exclusion of cooperatives from the new Innovative
Finance ISA (The Co-operative Energy 2016). The latter intended to
offer the promise of a good return, sheltered from tax, to investors will-
ing to take on the higher risks of the peer-to-peer (P2P) finance market
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(www.ft.com/content/2bf10faa-14cb-11e8-9¢33-02f893d608c2).
Due to this lack of funding, community groups face difficulties in rais-
ing sufficient capital, especially for the early high-risk costs at the pre-
planning stage. Although government grants and social investment funds
can offset some of the costs and risks, financial challenges remain, espe-
cially when government rules are inconsistent and promises are often
uncertain (Bomberg and McEwen 2012). There is an ongoing debate on
whether current RO policies are sufficiently effective, and it is felt that
the UK national policy framework is inconsistent and only provides
short-term incentives (Hisschemoller 2012) that are not strong enough to
stimulate growth in community-led renewables’ projects (Walker 2008).

From a legal perspective there are often specific constraints and con-
ditions under which community organisations or projects can operate
(Walker 2008). Some government capital funding programmes have
focused on the not-for-profit status of community groups to ensure
that public funding could be used without contravening EU rules
(Walker et al. 2010). There are also the risks and difficulties associated
with obtaining planning permission for solar and wind technology,
in particular, due to resistance from the local authority and/or public
opposition (Walker 2008). Together with the reduction in government
subsidies these planning constraints have made it particularly difficult to
establish wind co-operatives in recent years, although the importance of
mobilising local supporters of wind energy is strongly recognised within
the sector (The Co-operative Energy 2016).

Finally, there are also barriers to market entry and network connection
that would enable communities to realise their income-generating poten-
tial. This is illustrated by a current lack of incentives for network pro-
viders to connect the community energy producers to the grid and the
difficulty of smaller producers to access green energy certificates (Walker
2008). The difhiculty of selling the electricity they generate on retail mar-
kets has been experienced by many community energy groups. There
is a recognised need to make it as easy as possible for customers to buy
into community energy supply arrangements (The Co-operative Energy
2016). As articulated by Merlin Hyman of Regensw (2017) ‘when
youre developing new things, new business models, breaking the mould
then it’s difficult; there are regulatory challenges, public acceptance
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challenges, the question of what is the route to market?” Energy storage is
considered a key potential solution to this market problem for commu-
nity renewables, as it can address the gap between potential generation
and locational constraints (The Co-operative Energy 2016).

Conclusion and Future Research

Through the review of relevant research on the theme of renewable
energy, together with a range of data from county councils, govern-
ment, regional energy reports and independent sources, this chapter has
illustrated the growing commitment of the UK to achieve a low carbon
economy and significantly increase the share of energy from renewable
sources. This is primarily due to the growing interest in ensuring energy
security via increased energy generation from renewables. In addition,
there are deep concerns regarding fossil fuel depletion and climate
change (Wood and Dow 2011). However, the review has highlighted
the limitations of addressing these issues by focusing on the national
level, where energy policy decision-making has historically occurred.
Furthermore, the chapter underlined the importance of understanding
local and regional implementation and community engagement.

By focusing on the south west of the UK, a region that is recognised
as a leader in renewable energy and resource efficiency, this chapter has
emphasised the relevance of the regional perspective for enabling a suc-
cessful transition to renewable energy at the national level (Ostergaard
and Duic 2014). The south west demonstrates a deep commitment and
ability to harness its abundant natural resources, supported by relevant
skills and technology, and recognises the positive impact renewable
energy can have on the local economy. However, the findings also indi-
cate the key role of local governance, while much of the region’s suc-
cess and legacies are directly attributable to the SWRDA, which was
abolished in 2012. The structured and coordinated support provided
by this agency over a 14-year period encouraged and enabled collabora-
tion between multiple stakeholders, through the effective dissemination
of information and engendering public support for renewable energy
projects (Wirth 2014).
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The support gap left by the SWRDA in this region has subsequently
been filled by Regensw, an independent, not-for-profit organisation.
This further emphasises the need for clear principles, mechanisms and
expertise for renewable energy, particularly at the community-level.
The counties of Devon and Cornwall illustrate the key role played by
community-based energy initiatives in transitioning to decentralised
renewable energy provision across the UK (Seyfang et al. 2013), which
was demonstrated by the case studies of WREN and PEC. Together
with using its vast natural resources, the region is also famous for its
traditionally high level of community activism, which better positions
it, compared to other regions, to implement green energy practices at
the local level. However, it still faces many recognised institutional and
bureaucratic barriers, such as lack of financial support and incentives,
legal and planning constraints, producers’ limited access to the market
and the grid, and lack of technical expertise (Hisschemoller 2012).

For other UK regions looking to implement, develop and increase
their generation of renewable energy, there are a number of learning
points. Despite the challenges it faces, the south west is highly proactive
in addressing the often-negative view of community-only initiatives.
This view is taken by the government and results in the lack of gov-
ernance; therefore, the region is working to take control of its renewa-
ble energy generation. As this chapter has shown, Devon and Cornwall
are particularly resilient and adaptable in their approaches and are often
specifically motivated by the lack of government support for local pro-
jects. A recent action undertaken by Cornwall, which other counties
could replicate, aims to secure a devolution agreement with central
government to remove barriers to local energy generation and increase
the associated local benefits. As 98% of Cornwall’s spend on energy
currently leaves the county, it has focused on initiatives to reverse this
trend and address the recognised barriers. These include operating a
revolving fund for community groups; developing a local policy frame-
work that prioritises community energy; and providing guidance for
Neighbourhood Planning groups looking to support their own commu-
nity projects (The Co-operative Energy 2016).

There is also the need for regions and counties to fully and collab-
oratively engage with individuals, communities and organisations,
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and provide the opportunity for the right kinds of discussions and
innovative solutions. As Merlin Hyman (2017) recognises ‘that’s one of
the things the south west has got right, having a space where people can
come together, where they can convene people, tackle barriers. It’s one
of the reasons why things have gone well here.” With the loss of gov-
ernmental driven support through regional agencies, such as SWRDA,
these spaces and opportunities can be created by working with inde-
pendent organisations such as Regen, or by local authorities and coun-
cils developing their own renewable energy networks.

In the short-term this can provide a focus for action that is region- or
community-specific and can harness funding, knowledge and expertise
from multiple sources. As illustrated by the PEC case study where local
authorities/councils have provided resources, time and dedicated, expe-
rienced staff to supporting community energy, there has been sustained
development of community energy organisations and their projects.
Local authorities can also assist with the financing of projects through
direct loans to community energy organisations and can help to secure
third-party funding, such as charitable grants and commercial loans
(www.communityenergyengland.org/files/document/51/1499247266_
CommunityEnergy-StateoftheSectorReport.pdf). The supporting roles
played by local authorities can consequently help them to implement
their wider renewable energy strategies and achieve certain objectives.
In the long term, there is the need to establish well-supported and
coherent strategies and business models for renewable energy generation
at the local, regional and national level, and therefore, enable a struc-
tured and coordinated progress to the 70% level of renewable energy
that the UK will require to meet its carbon targets (Hyman 2017).

This chapter has indicated an imperative for more research on the
local perspective of renewable energy initiatives and implementation
to understand the contribution made by communities and the benefits
and challenges they encounter, and what local support mechanisms are
required to ensure success. Future research requires the application of
multiple theoretical lenses to develop a more holistic view of renewa-
ble energy behaviours and practices. These theoretical frameworks
should permit to capture the key tangible aspects of technology, policy
and governance, as well as the more intangible human and relational
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components that communities can harness to initiate and manage their
own projects. Case studies will be appropriate for exploratory research
as they enable quantitative and qualitative perspectives, and are a means
of studying dynamic, emerging phenomena, practices and concepts, and
offer creative insights and high validity with practitioners (Eisenhardt
and Graebner 2007).
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Local Government Programmes for
Energy-Efficient Solutions: Procurement
Options and Governance Challenges
in Street-Lighting Renovation

Mihaela Grubisi¢ Seba

Higher energy efficiency is one of the key elements of the European
Union’s 2020 strategy for smart, sustainable and inclusive growth. For
this reason, many EU member countries and the prospective EU acces-
sion countries are applying energy efficiency programmes on their own
and with financial injections from international donors.

Street-lighting renovation is probably one of the easiest ways to
achieve higher energy efficiency in a very short time. This is because
most street lamps and installations are outdated and, therefore, energy
inefficient. Street lighting accounts for 30-50% of the entire power
consumption of public authorities, whereby maintenance and operation
costs (which include electricity cost) during the useful economic life of
street lighting climb to 85% of its total costs.

This chapter aims to analyse how different financing approaches to
energy efficiency projects contribute to public policy on street-lighting
renovation. There is typically a top-down approach in policy design in
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the street-lighting renovation field, which starts from the target savings
that need to be achieved at the local level. The accompanying financ-
ing models for street lighting include traditional public procurement,
energy performance contracts (EPCs or EnPCs) implemented by energy
service companies (ESCOs), and public—private partnership models.
Each model can be financed by own funds (i.e. equity), loans, grants or
any combination of financial instruments. Each model has a different
decision-making procedure for public authorities responsible for proper
street lighting functioning and street-lighting renovation. In some
nations, electricity operators or companies that manage various parts
of public infrastructure (motorways, railways) are in charge of public
lighting within the boundaries of the infrastructural facility under their
management. While the operators of public infrastructure can be either
publicly or privately owned, the ultimate responsibility for public light-
ing rests with the public authorities. In the countries with a significant
burden of public debt, the local authorities have to take into account
their own and the national current fiscal position as well as consider the
outlook for future fiscal conditions. It is often the case that the latter
determines the optimal financing model of street-lighting renovation.
For indebted nations, private initiatives are highly welcome, either
through the energy service or public—private partnership contracting.

When pursuing street-lighting renovation, the local authorities need
to go through the public procurement process. The required project
documentation is very detailed, as economically, the most favourable
bid needs to be accepted. Yet, the financial and administrative capacities
of local authorities vary, and they are typically insufficient for running
the street-lighting renovation project smoothly. Public procurement is
supposed to help, but sometimes it complicates the timely implemen-
tation of small value projects. The existing contracts for street-lighting
maintenance, which are often entrusted to local vendors, also experience
similar difficulties in the implementation process.

The criteria for calculating the economically most favourable bid
vary and local authorities are free to set them on their own. This chap-
ter analyses what criteria are used most often and why. It also investi-
gates what model(s) of street-lighting renovation are preferred by local
authorities and which models the private sector tends to choose.
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The Significance of Street Lighting in Local
Governance and Local Finance

Public lighting purchase, installation, functioning, maintenance and
decommissioning is the ultimate responsibility of local authorities in most
countries prescribed by-laws on communal services, and it uses as much
as 60% of a municipalities” overall budget (European Commission 2013).
Their responsibility can be considered from the perspective of the legal
owner of the street lighting, on the one hand, and from the perspective
of the ultimate payer of the bills related to street lighting, on the other.
Technically, the purchase of street lamps and other street-lighting installa-
tions are conducted by or on behalf of the government, which amounts to
about 16% of the European GDP in total (Traverso et al. 2017).

A public street light is defined as a fixed lighting installation, to provide
good visibility to users of outdoor public trathc areas during the hours
of darkness to support traffic safety, traffic flow and public security (Van
Tichelen et al. 2007). It includes functional lighting of pedestrian and cycle
paths as well as roadway lighting. The first street illumination is related to
the gaslights of Londons Pall Mall and dates back to 1807 (Elberg and
Woods 2017). More than 200 years later, the European Commission
(2013) estimates that there are 90 million traditional street lights on its ter-
ritory alone, of which 75% were older than 25 years. The EU-28 has about
5.5 million km of roads, of which 43% are lit. Among them are 8500 km
of motorways, 34,000 km of national or main roads, 272,000 km of
regional roads, and 1,350,000 km of other roads (Traverso etal. 2017).
Street lighting typically accounts for 30-50% of total electricity con-
sumption of municipalities, 15% of global electricity consumption, and
6% of global greenhouse gas emissions (UNEP/GEF 2013). The energy
consumption for street lighting was estimated at 35 TWh in EU-25 in
2005, which was about 1.3% of the total energy consumed annually (Van
Tichelen et al. 2007). An ambitious target of the EU is to reduce GHG
emissions by at least 20% compared to the 1990 level, increase the share
of renewable energy sources by 20% and achieve a 20% increase in energy
efficiency by 2020 (EC 2010). Street-lighting installations are classified as

simple constructions, meaning that the implementation of these projects
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is shorter and require less financial resources compared to more complex
energy efficiency projects in public buildings or manufacturing facilities.
In addition to ensuring the energy (and public cost) savings, the goals of
street-lighting renovation include better light quality and visibility, less
light pollution and improved street safety and security.

Street-lighting installations include street-lighting systems (composed
of control gear, lamps, luminaries and an electric power system) and
street-lighting poles. Street-lighting renovation can pursue the following
energy efficiency tasks:

® Modernisation (and relocation) of public lighting switchgear
assemblies;

e Modernisation of the distribution network, with the aim of increas-
ing safety and reducing network losses;

* Relocation (and installation) of the lighting poles, with the aim of
optimal positioning of the luminaires;

e Installation of new luminaires, with fulfilment of all requirements in
the field of energy efficiency, protection against light pollution, illu-
mination and other lighting standards; and

e Replacement of the light sources, with fulfilment of all energy efh-
ciency requirements, protection against light pollution, illumination
and other lighting standards.

Of all these energy efficiency measures, street lamps are most responsi-
ble for energy consumption and/or savings. The technology of street lamps
has rapidly advanced from manually operated mercury-filled street light-
ing, to various types of light-emitting diode (LED) street lamps, remote
controlled illumination and other smart city solutions. Switching the obso-
lete street lamps into LED is not only the question of lower GHG (CO,)
emissions, but the question of reduction in light pollution, which is espe-
cially evident in large cities. LED street lamps cut energy costs by 50-80%
and can last up to 25 times longer than traditional incandescent lights.
A comparison of the technical features can be obtained from various man-
ufacturers as well as from independent sources (http://www.ecosolenergy.
com/documents/Why_Go_for_ LED.pdf; https://www.noao.edu/education/
QLTkit/ACTIVITY_Documents/Energy/ TypesofLights.pdf).
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The environmental impact of different street-lighting technologies is
well described by Welz et al. (2011). About a 50% reduction in energy
costs stems from the replacement of the conventional street lamps with
LED, and a further 30% of savings is attributed to smart city solutions
that can enhance public safety, traffic management, health and comfort.
LED technical solutions may concern modern street-lighting manage-
ment (as shown in the left-hand column of Table 9.1), which can, typ-
ically in larger cities, be accompanied by the smart city solutions (these
are shown in the right-hand column of Table 9.1).

Even though it is still perceived as very expensive, the initial cost of
LED street lamps was reduced by as much as 85% between 2008 and
2013 (Matulka and Wood 2013). Basic remote controls of street light-
ing, such as remote on-off control, dimming and scheduling, are now
standard features of the new lamps offered in the market, while addi-
tional possibilities require low to medium upfront or ongoing costs.
The most expensive smart city solutions are those that require broad-
band, especially video transmission. However, the costs of street-lighting
management and smart city solutions need to be compared, not only
with available technological solutions, but also with the costs of a num-
ber of public procurement procedures for multiple smart city solutions,
as well as with the estimated salaries and the number of the employees
paid from the public budget after these solutions have been installed.
In other words, the total cost of ownership or life cycle costing calcu-
lation should be applied when comparing net benefits of modern

Table 9.1 Street-lighting management and smart city solutions

Street-lighting management Smart city solutions

* Remote on-off control, dimming and e Environmental/air quality monitoring
scheduling function e Traffic monitoring

e Real time energy consumption moni- e Smart urban monitoring (park-
toring and billing ing, waste management, gunshot

e Remote performance monitoring detection)

e Colour controls for different ® Broadband (3G/4G cellular, public
purposes WiFi, point-to-multipoint connectiv-

e Adaptive lighting according to the ity, traffic light controls, HD CCTV)

traffic density and/or street activity
¢ Emergency response function

Source Adapted by the author from Elberg and Woods (2017)
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street-lighting installations. Depending on the technology used, the
capital costs of street-lighting installations can be very high, particularly
if not only lamps, but poles and luminaires are installed or changed. Due
to ongoing electricity costs, operational costs have been the major part
of the total cost of ownership of street lighting. In addition to electricity
costs, environmental impact assessments need to be completed. Between
85 and 90% of the environmental impact of the street-lighting lamps
is ascribed to its use, and it also applies to LED lamps. This is due to
the high percentage of fossil fuels in electricity generation (Van Tichelen
2007; Hartley et al. 2009; IEA 2014). The two most significant param-
eters contributing to the environmental impact are luminous efficacy
(Im/W) and useful life (hours of operation during lifetime). Luminous
efficacy measures the quality of visible light produced by the light
source. LED lights typically last longer than conventional street lights,
and recently they reached the level of up to 100,000 hours of operation.
The lower the lamp’s energy consumption and the higher its luminous
efficacy and lifetime, the lower is its environmental impact.

For a local public authority, the most important reasons for street-
lighting renovation are its obsolescence, demand of the citizens for greater
traffic and pedestrian safety, rule of law and high public spending for
energy. From the national perspective, the levels of public spending in
general and energy spending in particular, play a critical role in setting the
national goals for a decrease in energy consumption. The responsibility
for proper street lighting functioning lies ultimately with the local author-
ities, as described by communal services laws. Yet the responsibility for
overall energy consumption, environmental protection, light pollution,
and public spending rests with the central government that is charged
with setting the energy efficiency goals.

Financial Models for Street-Lighting Renovation

Street-lighting renovation is always paid for from the public budget,
although the financial models vary. For the local authorities that have
sufficient funds, there is an option to make a one-off payment after the
renovation to the public service contractor. In case of borrowing the
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funds from a lending institution, the payment can also be done as a
lump sum immediately after the renovation has been completed. Both
options represent lighting contracting via traditional public procure-
ment models. Light supply contracting places the entire care for street
lighting functioning and installation in the hands of a private part-
ner (contractor). The latter is responsible for construction, financing,
operation and maintenance of street lighting and even for electricity
purchase.

In between the two options there is a typical contemporary approach
in street-lighting renovation, which is contracting an energy service
with a private partner for a certain period of time. The private part-
ner is then responsible for financing and construction on the certain
area and it guarantees energy savings to the local authority during the
energy service period, in return for a periodical, typically monthly, fee.
The operation typically rests with the local authorities, while the private
partner is responsible for the maintenance of the new lamps within the
guarantee period. This is commonly known as energy performance con-
tracting (EPC).

The Energy Efficiency Directive (2012, p. 11) defines EPC as; a
contractual arrangement between the beneficiary (i.e. public authority)
and the provider of an energy efficiency improvement measure (private
partner/ESCO), verified and monitored during the whole term of the
contract, where investments, i.e. work, supply or service, in that meas-
ure are paid for in relation to a contractually agreed level of energy
efficiency improvement or other agreed energy performance crite-
rion, such as financial savings’. The Energy Efficiency Directive (2012,
p. 11) further defines an ESCO as ‘a natural or legal person who deliv-
ers energy services or other energy efficiency improvement measures in a
final customer’s facility or premises’.

In EPC, a private partner guarantees the energy savings to the pub-
lic authority. It finances the investment in the street-lighting instal-
lations upfront and recovers its investment over the contract term.
To avoid the influence of price fluctuations on the fee size during the
guaranteed savings’ period, energy savings are calculated against the ref-
erence consumption of the electricity of the public authority, measured
before entering into the EPC contract. The local authority operates the
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system of street lighting during the contract duration and savings are
calculated periodically. The EPC model with guaranteed energy sav-
ings goes hand in hand with the third-party financing, in which ESCO
bears investment and credit risk, the local authority assumes oper-
ational and user behaviour risk, while other risks, such as inflation or
foreign exchange risk, are typically shared between the ESCO and the
local authority (Bertoldi et al. 2014). The contract term is divided into
a project implementation phase and a guaranteed savings phase. In the
first phase, the project is implemented and there is no payment from
the local authority to the ESCO. In the second phase of the contract,
a stream of payments flows from local authorities to the ESCO if the
guaranteed energy savings are achieved. For instance, if the guaranteed
30% of energy savings have materialised in a previous month, then
the private partner has a right to claim its fee in the current month.
Sometimes, a shared savings mechanism is agreed, meaning that energy
savings above the minimum guaranteed threshold are attributed to both
contractual parties by applying a certain ratio. As far as the maintenance
is concerned, the local authority can keep the existing contracts for
street lighting with the local maintenance companies or in-house or give
the entire maintenance of the street-lighting system to a private partner.
While in EPC the investment in energy efliciency renovation is repaid
from the savings in energy consumption (and sometimes maintenance)
over the contracted period, in light supply, contracting savings might
not be sufficient to cover the overall investment and operation costs.
In other words, in EPC the fee the local authority pays to the private
partner remain the same as if there was no street-lighting renovation for
the period of contract, whereby one part of the fee covers the electricity
costs and the other part of the fee makes up for the capital costs of
street-lighting renovation.

A guaranteed savings energy performance contract in street-lighting
resembles a financial leasing contract in terms of accounting treatment
of the street-lighting assets. Assets are kept and depreciated in the books
of the ESCO until the end of the EPC, when they are transferred to
the local authority that remains its owner all the time. Legal owner-
ship rests with the local authority, while economic ownership belongs
to the ESCO that depreciates street-lighting assets in its books over the
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contract term. Hereby the economic ownership means that the street
lights are kept in the books of the contractor until the end of the con-
tract, although local authorities remain the ultimate legal owners of the
street-lighting infrastructure.

The similarities and differences between the typical street renovation
models are shown in Table 9.2 with respect to certain project phases
and guaranteed energy savings and economic ownership of the pro-
ject features. The complexity of the public procurement procedure
increases from the left to the right-hand part of the table. The light-
ing contracting is the simplest, EPC is of moderate complexity, while
light supply contracting is the most complex. Light supply contract-
ing refers to the transfer of overall local public authority’s responsi-
bility for street lighting functioning to the private partner. However,
payment of the fee, i.e. financial risk, rests with the public authority.
Even though the private partner guarantees energy savings in light

Table 9.2 Public authority vs. private partner’s responsibility in different con-
tractual types of street-lighting renovation

Project phase/ Street-lighting renovation responsibility

Maintenance

Guaranteed sav-
ings in electricity
consumption
Economic
ownership

Public authority

None

Public partner

Private partner
and/or public
authority

Private partner

Private partner

feature
Lighting EPC PPP/Light supply
contracting contracting
Financing Public authority Private partner Private partner
Design Private partner Private partner Private partner
Installation Private partner Private partner Private partner
Operation Public authority Private partner Private partner
and/or public
authority
Electricity Public authority Public authority Private partner
purchase

Private partner

Private partner

Private partner

Source Compiled by the author
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supply contracting, there is no guarantee of the price of electric-
ity as it is bought at the discretion of the private partner. The EPC
and light supply contracting are often referred to as public—private
partnerships. However, the light supply contracting is much closer to
a public—private partnership as it defines the quality of service, rather
than parameters of the energy service delivery. However, the differ-
ence is sometimes in the detail and it often stems from how a public—
private partnership is defined by legislation in a certain country.
A more detailed comparison between EPC and energy supply con-
tracts can be found in Boza-Kiss et al. (2017).

While lighting contracting is the concept the public authorities are
most familiar with, EPC gained its popularity due to offering guaranteed
savings in electricity consumption and the financing of street-lighting
renovation by the private partner, which is preferred by indebted pub-
lic authorities. However, the contract execution is as good as the con-
tract’s clauses. If the contract clearly specifies the rights and obligations
of the parties, then its execution goes smoothly, even if problems dur-
ing implementation occur, or the equipment turns out to be of poorer
quality than agreed, or if the savings are smaller than expected. Most
governments and international financial institutions take into account
the limited know-how of public authorities in street lighting, offering
publicly the technical guides for street-lighting renovation contracting
or direct technical assistance in tendering process for renovation pro-
jects. The examples of such technical assistance include ESCO project
support provided by the EBRD (available at: http://wb-reep.org/eng/),
or technical assistance for project preparation provided by the European
Investment Bank’s and European Commission’s ELENA facility (available
at: hetp://www.eib.org/products/advising/elena/index.htm).

The Relation Between Financial Models
and Public Procurement Procedure

Each project has to be prepared before making a decision on the ren-
ovation of public lighting infrastructure. A prepared project includes
an energy audit with a precise description of locations of street lights,
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technology, energy consumption and electricity costs, lifespan, and
maintenance costs.

Figures 9.1, 9.2 and 9.3 graphically represent the contract and money
flow in street-lighting renovation contracting, i.e. EPC and light sup-
ply contracting or a PPP In all three figures, either the European
Commission or EU institutions or governing ministry for energy effi-
ciency (EE) goals can provide technical assistance to public authorities
for project preparation. This technical assistance may be with or without
a charge. Technical assistance is necessary as staff in many local author-
ities do not have the required technical, legal or financial expertise to
deal with the preparation of even simpler projects, such as public street
lighting. In addition, there is typically no one-size-fits-all model of the
street-lighting renovation prescribed by the national government. The
risks of allowing the local authorities to engage with the public projects
on their own include: no check of the price and quantity of necessary
luminaries; no check of the technical features of the lighting infrastruc-
ture; no analysis of the costs and whether they are necessary and the offer
of a questionable price in public contracting, among others. If engaged
in energy efliciency projects, lending institutions may require technical
assistance as well as the evaluation of technical characteristics of energy-
efficient projects themselves. However, such technical assistance is
typically paid from the loan fee charged to the borrower of funds.

As Fig. 9.1 shows, a private partner performs only works, i.e.
street-lighting renovation without any guarantee for its energy-efficient
operation thereafter. Local authorities are obliged by the law to take care
of functioning and financing the street lighting and they do so in prac-
tice. A private partner can finance the street-lighting renovation either
with its own funds or with borrowed funds. However, as the design and
installation periods are rather short, it may only engage with a bridge
loan (i.e. a loan that provides liquidity in the short term). Not only is
this the simplest, but also the cheapest model for local authorities if
they buy technologically adequate street-lighting solution that will
enable them to achieve required energy savings. In this case, the local
authority will gradually recover the initial capital cost of street-lighting
renovation with lower electricity and maintenance bills over the eco-
nomic life of the street lamps.
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Fig. 9.1 Lighting contracting (traditional public procurement) (Source Compiled
by the author)

The EPC concept illustrated in Fig. 9.2 differentiates from the light-
ing contracting as no fee is charged to the public authority until the
street lighting starts functioning. The fee is subject to achieving the
guaranteed savings. To protect themselves against the malperformance
risk, private partners typically guarantee a lower percentage of possi-
ble energy savings, creating a safe margin for their earnings. The model
proved to be efficient for replacement of street lamps and luminaries.
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Yet, higher capital costs of other street-lighting infrastructure prevent
the model from being adequate in case of large-scale renovation. This
is because private partners would not engage into the contract that
requires them to guarantee energy savings and agree to receive the same
fee (regardless of indexing due to inflation) for the period longer than
eight to ten years.

Figure 9.3 shows a typical public—private partnership model in
which a special purpose vehicle (SPV) is established for the purpose
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of implementing the street-lighting renovation project. The private
partner guarantees a certain quality of service, which may or may not
include energy supply. The public partner pays for the availability of
the street-lighting infrastructure. It is crucial that the contract is well
defined and that it clearly sets out the rights and obligations of both
contractual parties. This model is typically suitable for larger and longer
infrastructural projects. Otherwise, it would not be feasible to engage
into a lengthy public procurement procedure that requires selection of
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a private partner via competitive bidding and establishment of a special
purpose vehicle for project implementation in line with the regulation
on contracting public—private partnerships.

Table 9.3 provides a comparison of three typical models of
street-lighting renovation. The level of involvement of the private
partner is the highest in the PPP model, while in the traditional pro-
curement model it is limited to the completion of public works. In
all these models, the public authority is responsible for making pay-
ments. However, in traditional public procurement the public authority
pays the fee immediately after the work has been completed, while all
responsibility for street lighting functioning is then borne by the pub-
lic partner. In the latter two models, the private partner guarantees sav-
ings (in EPC) or service quality (in a PPP), while the public authority
accepts an obligation to pay the private partner in instalments either for
the savings (in EPC) or for the service quality (in a PPP) achieved dur-

ing the contract term.

Public Procurement Rules

The size of street-lighting renovation projects typically exceeds the min-
imum threshold for small value contracts that are exempt from the pub-
lic procurement rules. Hence, a public procurement procedure needs
to be followed. It means that an energy audit of street lighting needs
to be attached in line with the other documentation, such as technical
requirements, the contract’s content and a cost list.

The quality of street lamps varies depending on the types of the
lamps, manufacturers, technical features and environmental impact.
Varying lamp quality is directly correlated with changing energy savings
costs. Local governments face significant challenges on how to incor-
porate varying and at times, very high volumes of energy consumption
that happen during certain holidays and special events (Christmas cele-
bration, regional festivities, concerts) that can show anomalies in energy
spending of the street lighting. When the consumption is greater, the
savings are smaller, and, as the investment repayment term is bound
to the savings achieved, smaller savings can endanger the expected
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payoff in the project. For this reason, the calculations of energy sav-
ings of new street lamps are compared to the so-called reference energy
consumption. The latter is determined in the energy audit of
street-lighting infrastructure and it is usually based on the average
energy consumption of the local authority in the last three years prior to
entering into street-lighting renovation contracts. Reference energy con-
sumption is then compared with the projected energy consumption that
results from the new street-lighting renovation project to determine the
possible energy savings of the new, compared to the old, street-lighting
infrastructure.

The mandatory public procurement rules throughout the EU-28
require that the economically most favourable bid must be selected,
whereby the selection criteria are divided between the quantitative
(price) and qualitative criteria (that include hours of operation, cer-
tain technical features that improve lighting quality and/or lower costs
below the set level). Such criteria are typically set above the minimal
technical requirements that the bidders need to fulfil if they want their
bids to be further evaluated against quantitative and qualitative crite-
ria. Even though the price criteria commonly take the greater part of
the selection process of the bidders, the qualitative criteria are likely to
adjust the decisions of the public authorities that are prone to select
the lowest price bid. These qualitative criteria contribute to the energy
efficiency policy goals at the local, regional, national and the EU lev-
els. Apart from the standard regulation on public procurement that
is the same for all public authorities, regardless of the sector, the rules
for construction and renovation of public lighting systems are usu-
ally defined in energy efficiency regulation, environmental protection
laws and laws against light pollution. The EU has also mandatory eco-
design regulation, energy labelling regulation, regulation on the restric-
tion of hazardous substances in electrical and electronic equipment and
a regulation on recycling and waste disposal of electrical and electronic
equipment. To help local authorities contract cost-effective street-
lighting renovation, LED street lighting procurement and design guide-
lines have been developed by the Austrian energy agency within the EU
funded project entitled Premium Light Pro (Austrian Energy Agency
2017) and they are presented in Table 9.4. They complement voluntary
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green public procurement rules developed for street lighting and traffic
signals (EC—DG-Environment 2012; Traverso et al. 2017). These cri-
teria have been aligned with the European Standard EN 13201 Road
Lighting (http://www.eib.org/products/advising/elena/index.htm), and
they exclude tunnels, parking lots and sports installations which have
their own performance requirements defined in other standards. EN
13201 distinguishes between main road lighting classes for certain
types of roads—motorways, main or national roads, regional roads and
roads for pedestrians and cyclists. Similar rules have been embedded in
national legislations.

Further information on LED technology can be found in the
Development Finance International's Manual (2014). The exam-
ples of public procurement criteria in the EU countries can be found
in Valentovd etal. (2012) and the Green Partnerships Approach to
Street Lighting (2014). For street-lighting luminaires the CE mark of
conformity issued by the manufacturers covers the conformity with
the so-called Low Voltage Directive (2014/35/EU) and the Directive
2014/30/EU on the harmonisation of the laws of the member states
relating to electromagnetic compatibility and some other directives. CE
mark of European Communities signifies the manufacturers or respon-
sible vendor self-declaration of conformity with the applicable regula-
tion for energy-efficient and safety-oriented street lighting. A product
with ENEC mark from another European country is treated as if it
had been certified by the national inspection body in its own country.
ENEC+ mark is available both for LEDs and traditional light sources.
ENEC+ enables independent third-party certification of the product
that is reassessed after three years. All certified products are listed in a
publicly available database, which guarantees safety and performance
quality for the lifetime of the certification, and it is accepted throughout
the EU and beyond. Apart from the Energy Efficiency Directive, there
is also a regulation on eco-design requirements for lamps and related
equipment (Directive No. 1194/2012). These directives all take care
of the efficient use of the public funds in street-lighting infrastructure,
emphasising (a) energy efficiency, and (b) value for money and the qual-
ity of street-lighting infrastructure. When put together, the technical
rules seem too complicated and sometimes redundant, yet they prevent
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Table 9.4 Typical qualitative criteria for public procurement of LED street
lighting

Characteristics Description of the criteria

Luminous flux The total amount of radiation emitted by a given light
source that is visible for the human eye. It is measured
by lumens (Im)

Luminous intensity ~ The spatial distribution of light measured as the lumi-
nous flux within a given solid angle from the light
source. It is measured by candela cd, 1 cd=1 Im/square

radian

Illuminance The total amount of light reaching a particular illumi-
nated surface area. It is measured in lux, 1 lux=1 Im/
m2

Luminance The brightness of lit surfaces or objects as perceived

by the human eye. It is measured in cd/m2. Minimum
luminance requirements are specified for road classes
covering medium to high speed motorways

Glare An unpleasant visual effect caused by unfavourable
distribution of luminosity or high contrasts, forcing the
eye to adjust rapidly. Disability glare is caused by the
scattering of light in the eye which reduces contrast
sensitivity, while discomfort glare triggers a subjective
sensation of discomfort

Light colour White light (e.g. 4000 K) may typically be preferred
for complex road situations with different types of
road users involved (e.g. cars, cyclists, pedestrians). In
contrast, lower, warmer colour temperatures may be
preferred for domestic areas. Colour preference varies
across the countries. Blue-emitting LEDs currently have
the highest efficiency of all LED types, with a power
conversion ratio of 55%. The remaining 45% is trans-
formed into heat

Colour rendering Is represented by the colour rendering index (CRI).
Maximum index value is 100 while lighting systems
with colour rendering of 80 or better are suitable for
good facial recognition

Colour maintenance  Ageing LED modules may change their colour tempera-
ture and colour coordinates and very few manufactur-
ers offer warranties for colour maintenance over the
lifetime of LED

Light pollution One way of reducing light pollution is to use lumi-
naires which direct the light only on the areas to be
illuminated

(continued)
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Table 9.4 (continued)

Characteristics Description of the criteria

Ingress protection The resistance of luminaires against foreign matter is
indicated by the so-called Ingress Protection (IP) code.
For street lighting, IP65 luminaires should be used to
ensure sufficient resistance to dust, particulates and
in-clement weather

Mechanical impact The resistance of luminaires to mechanical impacts is
indicated by their mechanical Impact (IK) code, a num-
ber defined by the IEC 62262 standard. A minimum of
IKO8 is recommended

Voltage protection Resistance to transient over-voltages (increases in volt-
age above the standard design voltage that last a few
micro- or milliseconds). Many street-lighting projects
mandate overvoltage protection up to 10 kV, although
EN 61547 specifies only a 0.5 kV phase to neutral wire/
earth

Efficiency The total efficiency of LED lighting systems not only
depends on the LED module efficacy, but also on the
luminaire, the light control system and the overall
lighting system design. Typical energy efficiency for
LED is 150 Im/W

Lifetime The average rated life Lx specifies the time it takes
until the average LED module provides less than x
per cent of its initial lumen output. For instance,
L80 50,000 hours means that the lumen output of
the module decreases by 20% after 50,000 hours of
operation. The lifetime of the luminaire control gear
also needs to be taken into account which is usually
expressed as a percentage chance of failing within a
particular time period, such as a failure rate of 0.1%
per 1000 hours. LEDs generally have a lifetime of
100,000 hours or above

Energy performance EN 13201-5 describes the two energy performance met-

indicators rics power density indicator (PDI) DP (measured in W/

(I x m2)) and the annual energy consumption indicator
(AECI) DE (measured in (Wh)/m?)

Source Adapted by the author from the Austrian Energy Agency (2017)

public authorities from contracting the projects that do not benefit the
public sector (hence centrally paid independent technical assistance is
often very welcome).
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The public procurement procedure for EPC contracting is a preferred
model for street-lighting renovation for local authorities that do not
have sufficient funds to finance the renovation in a lump sum, i.e. via
the traditional public procurement procedure. Before publishing public
procurement tender for street lighting, all local authorities should pre-
pare energy audits of street lighting, which should guide them regard-
ing the technical requirements of street-lighting renovation in line with
the regulatory requirements for the area under their supervision. Energy
audit needs to be done regardless of the further contracting procedure.
In most cases, quantitative criteria contribute between 75 and 85% of
the score in the selection of the most favourable bidder. Qualitative cri-
teria vary, but as a rule the municipalities opt for the number of lighting
hours, warranty time span, CO, reduction, proximity of the service and
spare parts availability for a certain period of time as well as maximum
response time to change malfunctioning lamps.

Quantitative criteria may encompass only price, i.e. net present value
of investment costs, operational costs and financial costs of the private
partner or they may include savings in energy and GHG (CO,) emis-
sion expressed in monetary terms in addition. The example of a formula
that uses only the price is shown below:

S (EC 4+ MC)

NPVp = CC + :
(1 +d)’

Whereby:

NPVp —the net present value of the overall price of the EPC

CC—upfront capital costs of street-lighting renovation

EC—projected annual electricity costs

MC—projected annual maintenance costs

i=1,2, ..., n number of years of the EPC

d—discount rate

The example of a typical quantitative criteria might then be:

0.7 NPVp+0.3 NPVg,

where NPVy is net present value of energy savings expressed in finan-
cial terms. It is more tilted more towards the lower price of the bidder.
The balanced choice of bidders would be achieved by attributing 50%
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of the weight to each criterion. However, the public authority is free
to choose the weight of the selection criteria as long as they respect the
quantitative and qualitative criteria rule.

The example of the formula to determine the selection of the bidders
according to the quantitative criteria is shown below. It is developed within
the EBRD’s Regional Energy Efficiency Programme for Western Balkans
(http://www.whb-reep.org/). It considers the savings not only during the
duration of the contract but the savings after the end of the contract (72)
until the end of the expected economic life of renovated street lighting (1)

m

GS + GM — N);
VAP o 1=,
- U+

" [(Gs + OU)’]

J
(1 + {5

j=m+1

Whereby:

NPVs is the net present value of the financial benefit for the local
authority, i.e. savings expressed in financial terms

i=1, 2, ..., mis the number of months in which guaranteed savings
are realised during the contract term, as proposed by the bidders

j=m+1, m+2, ..., nis the number of months from the contract end
date until the end of the required minimum economic life of new street
lights

d=annual discount rate used for evaluation purposes of the bidders
only

GS =guaranteed monthly financial savings from reduced electricity
consumption during the EPC contract term, calculated pursuant to
the reference electricity consumption and electricity price on the day of
publication of the tender as specified in the tender documentation

GM =guaranteed monthly savings on reference maintenance
expenditures for the retrofitted street lights, based on the reference elec-
tricity consumption, whereby the bidder bears the overall costs of war-
ranty and out-of-warranty maintenance of the new street lights during
the contract term, except for the costs of physical replacement of defec-
tive lights pursuant to the existing maintenance contract between the
local authority and the maintenance company XY for the overall street
lighting including those that are not a subject of renovation
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GS'=the expected financial savings arising from reduced monthly
electricity consumption in the period after the end of the contract. GS’
shall not exceed GS and shall reflect any reduction in savings from antic-
ipated failures of lights in accordance with their expected operational life

GM'=expected financial savings arising from reduced monthly
maintenance costs in the period after the contract until the end of the
economic lifetime. GM' shall not exceed GM and shall reflect any
reduction in savings from anticipated failures of lights in accordance
with their expected operational life.

N=regular payments to the bidder in sole consideration for the ser-
vices provided under the contract. NV includes all the costs of ESCO
service as requested in the cost list, where Z;n:l N = P, undiscounted
price of the services provided by the private partner.

Bidders should disclose all the cost groups, i.e. provide the detailed
cost structure, whereby they should respect that monthly fee payable to
them by the local authority is in accordance with V < GS + GM.

These formulas do not consider any financial incentives to the private
partner arising from energy savings over the guaranteed level. The inten-
tion of most public authorities is to recover the investment cost sooner,
rather than later, hence the contracts are typically designed to exploit
savings until the investment costs and return to the private partners
are reached. The opposite are shared savings contracts in which a part
of the savings is used to recover the investment costs and return them
to the private partner, while the rest of the savings are used as a surplus to
the public budget. The formulas should also be adapted for energy supply
contracts, if there are such. If private partners are in charge of energy
supply, then it is an additional service that needs to be added to the spec-
trum of services provided to the public authorities by a private partner.

Governance of Street-Lighting Renovation

The previous discussion mostly dealt with the responsibilities of local
public authorities for street lighting functioning and renovation. A
common policy of most countries is to set the savings levels in electric-
ity or CO, that should be achieved during the certain period of time.
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In the absence of national standards, certain EU or international crite-
ria are used (for instance for desirable technical criteria of street light-
ing). The core governance principle in energy savings is to determine a
broad savings goal, yet to allow a bottom-up approach of certain inde-
pendence of the public authorities in charge of street-lighting renova-
tion. Estimates show that one street lamp is necessary for every nine
inhabitants (E-street Project Report, p. 18), which reveals a huge mar-
ket potential for street-lighting projects and a significant potential for
energy savings. Taking into account approximately 750 million inhab-
itants, the estimated consumption is, based on the same source, calcu-
lated as: 80 million light points x 180 W lamp wattage x 4150 burning
hours per year=59,760 TWh per year.

Street-lighting projects are relatively easy to implement, i.e. their
implementation can be faster in comparison to other projects. In addi-
tion, they are instantly visible to local inhabitants. Hence, it is not sur-
prising that the street-lighting renovation is often conducted before
public elections, especially if there are no other impressive projects to
demonstrate to citizens.

The greatest savings in electricity consumption and maintenance are
achieved when street lamps are replaced according to the 1:1 principle,
i.e. one old for one new lamp. In such cases, the private partners have
sufficient interest in entering into long-term EPC or PPP contracts if
public authorities do not have their own funds to finance lamp replace-
ment. The website of the EBRD’s regional energy efhiciency programme
(www.wb-reep.org) reveals that, for instance, the small Croatian city of
Metkovi¢ achieved as much as 74% electricity and maintenance sav-
ings by replacing 1071 old lamps with LED lamps, by entering into an
8-plus year EPC contract with an ESCO. The estimated capital expend-
iture was about 580,000 EUR, while savings were calculated based on
the electricity price of 0087 EUR/kWh. Likewise, savings in the city
of Ludbreg have been estimated at 69% due to the replacement of 733
lamps. In both cases, high-pressure sodium/mercury lamps have been
replaced by LED technology. The case of the city of Wels in Austria,
where the replacement of 9100 lamps was completed between 2011
and 2014, showed a 36% guaranteed annual savings amid the invest-
ment costs of 1.66 million EUR and a contract duration of seven years
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(Streetlight refurbishment with energy performance contracting 2017).
Most estimates show the expected electricity savings between 20 and
50% after LED lamps installation, i.e. in most cases a simple invest-
ment payback period is between 2 and 5 years (E-street Project Report,
p. 28).

The example of Spain and its municipalities of Girona, showed fewer
savings in a wider area with a grant withdrawn from the Cohesion Fund
(the website of the so-called Beenergi project is http://beenergi.ddgi.
cat/en/resources). While the savings and project payback period depend
on the price of the lamps and electricity costs, it is widely accepted that
replacement of the lamps, according to the 1:1 principle should not
require any grant, as investment costs should be fully recoverable from
the savings during the projected economic lifetime of the new lamps
(which is typically estimated between 12 and 14 years). However, after
the energy market liberalisation, the cost of electric energy in some coun-
tries has decreased significantly, compromising the achievement of energy
savings in financial terms during the expected lifetime of the LED to
recover the investment costs. It also compromises the common stance
that no grants are needed for the replacement of one old for one new
lamp. For this reason, many larger projects are not financially feasible for
the private partners, and grants are needed to bridge the financing gap.

To implement the street-lighting projects and achieve the broad pol-
icy goals, municipalities face the choice of technology, timing, scope
of the project, budgetary constraints and financing, criteria of the con-
tracting party selection in the public procurement procedure, and local
needs. While the regulations were designed to be the same for all, the
question is whether all municipalities need the same technical stand-
ards of street lighting. It is especially the case for smaller towns whose
local authorities face the seasonal or weekend increases of the number of
inhabitants. Local budgets vary, and despite the expected savings, there
is no universal solution and each local authority should decide what is
best for it. By all means, local authorities should strive to achieve value
for money, i.e. greater savings, compared to public funds spent for a
street-lighting renovation project.
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Conclusion

This chapter discussed the importance of street lighting in terms of
energy savings, the most commonly used financial models for tack-
ling street-lighting renovation, and some public procurement rules
that have been developed to boost energy performance contracting
in Europe. Street-lighting renovation is considered to be simple com-
pared to more complex energy savings solutions in public buildings
and manufacturing. However, it can be very complex due to a variety
of technical criteria, adjoined with the modern lighting systems, rapid
changes in technology, varying quality of the luminaries and lamps
and smart city solutions. Local authorities are in most cases, incapa-
ble of evaluating the technical criteria themselves, without external,
independent, technical assistance. Therefore, there is no certainty that
public authorities would be able to achieve value for money for the
public.

Three financing models have been analysed in this chapter.
Traditional public procurement, where only public works are con-
tracted, is the simplest. It is followed by the EPC contracting, while
public—private partnership model is, in essence, a no-care model for the
public authorities, although it costs more public money.

The financial affordability of local authorities varies. For those that
have sufficient funds to cover capital costs, the traditional public pro-
curement model is suggested as the simplest one, while for those that
do not have funds at their disposal and cannot borrow them for any
reason, energy performance contracting should be a viable alternative to
consider.

The public authorities, although bound by national or international
policy goals in energy savings, have a choice of determining the size of
the investment, the scope of the project, technology, design, timing,
private partner selection criteria and financing. All their choices should
be made for the benefit of local inhabitants. The flexibility enjoyed by
local governments should be monitored by national public author-
ities, in order to keep the public spending under control. The easiest
option is when local authorities change the lamps only, however, it is
not always the case. Whenever poles or some installations change, it
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increases the investment costs. Even though the savings are typically
considered to be between 20 and 50% after switching to LED, electric-
ity prices and operation regime, as well as the chosen technical solution,
make the comparison of the savings between the municipalities hardly
possible. Hence, the ultimate responsibility for achieving best value for
money rests with the local public authorities, while local inhabitants
should monitor the costs by demanding transparency. Only those pro-
jects in which the public knows what they should receive for the money
invested can be considered successful.
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Renewable Energy and Resource
Efficiency: Governance Is Key

Nikolai Mouraviev and Anastasia Koulouri

This concluding chapter looks at the big picture: it draws insights into
the nature of energy security; identifies critical questions requiring fur-
ther investigation and debate; highlights the value of the energy security
model offered in this book; and discusses broader considerations and
future research opportunities.

The Nature of Energy Security: Contextual,
Dynamic, Multidimensional and Polysemic

Considering the inherent nature of energy security, as exhibited
by its conceptualisation since its emergence, it is worth emphasis-
ing its dynamic character that evolves over time as socio-economic,
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geopolitical and military conditions and priorities change, our knowledge
and understanding of the natural world grow, and technology advances
(Ang et al. 2015). The meaning of energy security is also contextual as its
understanding and conceptualisation are heavily dependent on the pre-
vailing socio-economic and political paradigms and existing conditions;
local, regional, national and international circumstances; and a range of
risks, their levels and potential impact (Ang etal. 2015; Dannreuther
2017). Furthermore, energy security is multidimensional touching upon
and/or being influenced by various issues, such as resource availabil-
ity and accessibility; technological capacity; policy direction, design and
development; policy implementation; economic sustainability; and envi-
ronmental impact (Baumann 2008; Chester 2010; Vivoda 2010). Finally,
energy security is polysemic (Chester 2010), having multiple meanings.
For example, its meaning is different for energy importers vs. energy
exporters, OECD states vs. emerging economies, industrialised coun-
tries vs. low-income nations. Therefore, there is no universally accepted
definition of energy security, but rather a continuously evolving concept
drawing variable levels of attention and intensity of activity by academics,
practitioners and policy makers (Ang et al. 2015; Kuzemko et al. 2016).

Critical Issues

The investigation of the energy security concept, its underpinning assump-
tions, its dimensions and the government agenda seeking to enhance it
reveals the evolution of the concept, as well as development, often con-
troversial and/or inconsistent, of the energy policy and practice in nations
across the globe. It also highlights a range of issues that continue to draw
the attention of academics and practitioners and that need to be addressed
by governments and other actors in the energy sector and beyond. The
most salient questions that still require answering include:

e What are the criteria that governments use for (in)forming their views
on energy security? Often energy security is driven by the political
forces and their agendas, although the principal concerns do not relate
to politics, but rather to economic and environmental sustainability.
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o Although the national context plays a significant role in shaping
energy policy and the meaning of security, it also often creates path
dependency that many nations are struggling to break. More gener-
ally, looking beyond the context, is there something more influential
(i.e. more significant than the context) that forms the core of energy
security? If so, the context would appear as a limiting factor that
often comes to the fore but does not allow a nation to adopt a long-
term perspective on energy and energy security.

e Can governments learn from their own experience to date? Again, not
only path dependency sets constraints on what the governments could
do to enhance energy security, but also limits the learning opportunities
by steering an agenda in the direction of existing, continuous problems
typically related to politics and the supply and use of fossil fuels.

e What are the benefits, drawbacks and/or trade-offs involved in using
what this book called the emergent twenty-first century energy secu-
rity paradigm (see Chapter 2), that implies a multidimensional
approach? Is there a threat to energy security that comes from the
paradigm itself? To elaborate, should the emergent multidimensional
approach to energy security be viewed as inherently beneficial due to
its holistic nature and its attempt to assemble many items of vary-
ing importance, related to energy security? Or, on the contrary, is its
value fundamentally limited as its focus is diluted? Embracing many,
perhaps too many, elements trying to capture every single detail
related to energy security presents an enormous challenge for gov-
ernance. What should governance address first, how are the tasks pri-
oritised, will items at the bottom of the list ever receive government
attention, are there enough financial resources and administrative
capacity to tackle energy security in its multidimensional meaning?
Critically, does the multidimensional approach increase or decrease
the government’s ability to enhance energy security?

These and many other issues regarding energy security require further
investigation and are subject for discussion as many aspects would still
benefit from deeper conceptualisation. Currently, there is a large variety
of perspectives, complementary and/or competing, and energy security
should be viewed as a rapidly developing research field.
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The Energy Security Model

This book offered its own insights into some critical areas and contrib-
uted to an ongoing debate. The book’s view on energy security focuses
on two crucial parts: renewable energy and resource use efficiency. We
view these two parts in their dynamic interaction: one drives the other,
and both should be approached as long-term tasks with progressively
increasing and, likely, continuously challenging targets. Energy gener-
ation from renewables should be gradually increasing, thus replacing
energy from fossil fuels, whilst continuous benefits to the energy system
and society at large should also be achieved by setting gradually increas-
ing targets for improved utilisation of energy resources.

We adopted the governance perspective to make our conceptualis-
ation of energy security more practical: the rhetoric regarding renew-
ables and efficiency is not going to help unless government policy
objectives are supported by an elaborate set of governance structures,
investment schemes, incentives, subsidies, attractive tariffs, well-
designed procedures and effective processes for energy producers and
consumers.

Anyone who studies energy security is aware that this concept is also
a buzzword that catches the attention of many. Using security jargon is
helpful to draw the initial attention of international organisations, policy
makers and the general public. However, it is not enough for strengthen-
ing energy security. The book’s governance perspective on energy security
permits—and might be very useful—when considering the risks associated
with international relations and seeks not only political, but also man-
agerial solutions that would mitigate existing or perceived threats arising
from international tensions. By enhancing RES utilisation and resource
efficiency via consistent governance, a nation becomes less vulnerable to
domestic, as well as international, risks. What might be viewed as threat-
ening in relation to renewables and energy efficiency is often continuous, a
persistent lack of attention paid to making governance effective.

Does the proposed approach disregard or diminish the role of the
context? Whilst renewables and resource efficiency might remain com-
mon goals for many nations, both resource-poor and resource-rich,
the details of governance and its targets will be highly contextual.
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It is likely that resource-rich nations will adopt a slow (or slower)
approach to ever-increasing energy generation from renewables and
might be not very active in pursuing energy efficiency programmes
(the experience of Kazakhstan, Russia and Ukraine highlighted in the
book shows this). What is important is the policy direction, supported
by proper governance, although one might realise that implementation
might take decades. As energy security has both national and interna-
tional dimensions, coordinated governance is required both domes-
tically and internationally (Szulecki 2018) with likely considerable
variation in governance tools used by nations across the globe.

The book did not look for the ‘true meaning or the single best
definition of energy security. Rather, we adopted the long-term
perspective focused on sustainability, and this theoretical framework
allowed us to create a model that rests on two critical tasks for the
energy sector and focuses on the gradual reduction of dependency on
fossil fuels. Ultimately, the model’s value is in its ability to transform
the energy sector and ensure sustainability. The sustainability approach
is useful as it accommodates critical perspectives on energy secu-
rity (renewables and energy efficiency), which forms the governance’
focus. However, we acknowledge that there might be other models,
based on different theories or concepts, that would also enable society’s
sustainability.

Broader Considerations and Future Research

It is likely that internal drivers, such as path dependency, powerful oil
sector lobby, vested interest in existing contracts and historically formed
supply chains, will continue to exert pressure on governments for a
lengthy period of time, shaping their views and actions regarding energy
security. This brings up a question about values related to energy secu-
rity (Cherp and Jewell 2014). Does energy security need to promote
certain values and/or conform to some priorities and interests and/
or strengthen certain values? If so, which ones? Who sets these values
and how does society know that these values are beneficial? Although
the book does not deal with values directly, it nonetheless provides a
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general answer that departs from narrowly defined short-term political
and economic interests. The principal value that could be achieved by
the ever-increasing utilisation of renewable energy, complemented by
continuous improvements in efficiency, is sustainability. Whilst sustain-
able development delivers economic, social and environmental gains,
a detailed discussion of how these gains manifest themselves and how
they could be enhanced is beyond this book’s scope.

Various kinds of benefits stemming from strengthened energy secu-
rity present a fruitful opportunity and a theme for future research:
energy security as value to society. In addition to the critical issues noted
in the beginning of this chapter, other topics for investigation include
assessment of the trade-offs facing the government in selecting govern-
ance instruments; partner interaction in various governance settings;
conditions for and the direction of a paradigm shift in conceptualising
energy security; and the role of civil society in strengthening energy
security. The active engagement of citizens, interest groups, community
associations and entrepreneurs (e.g. methods of local community mobi-
lisation for off-grid and grid-connected power generation from renewa-
bles) is yet another opportunity not to be missed in both research and
governance.

References

Ang, B. W., Choong, W. L., & Ng, T. S. (2015). Energy security: Definitions,
dimensions and indexes. Renewable and Sustainable Energy Reviews,
42,1077-1093.

Baumann, E (2008). Energy security as multidimensional concept. Research
Group on European Affairs, No. 1. March 2008. Centre for Applied Policy
Research (CAP), Munich. http://www.cap.Imu.de/download/2008/CAP-
Policy-Analysis-2008-01.pdf. Accessed 7 July 2018.

Cherp, A., & Jewell, J. (2014). The concept of energy security: Beyond the
four As. Energy Policy, 75, 415—-421.

Chester, L. (2010). Conceptualising energy security and making explicit its
polysemic nature. Energy Policy, 38(2), 887-895.

Dannreuther, R. (2017). Energy security. Cambridge: Polity Press.


http://www.cap.lmu.de/download/2008/CAP-Policy-Analysis-2008-01.pdf
http://www.cap.lmu.de/download/2008/CAP-Policy-Analysis-2008-01.pdf

10 Renewable Energy and Resource Efficiency: Governance Is Key 261

Kuzemko, C., Keating, M. E, & Goldthau, A. (2016). The global energy chal-
lenge: Environment, development and security. London: Palgrave.

Szulecki, K. (Ed.). (2018). Energy security in Europe: Divergent perceptions and
policy challenges. London: Palgrave Macmillan.

Vivoda, V. (2010). Evaluating energy security in the Asia-Pacific region:
A novel methodological approach. Energy Policy, 38(9), 5258-5263.



Index

accessibility 12, 18, 21, 37, 256

actors 18, 19, 23, 71, 84, 100, 175,
256

affordability 14, 21, 24, 94, 105,
116, 248

agencification 94, 114-117

agency 11, 38, 43, 75-78, 82, 96,
130, 135, 136, 140, 161,
163, 180, 181, 185, 186,
188, 207, 208, 216, 239,
242

agenda 31, 87, 189, 256, 257

agriculture 76, 146, 167, 168, 172

air pollution 42, 139

anaerobic digestion 199, 203

anthracite coal 134

aquis communitaire 127, 148

asset 70, 111

Australia 3, 5, 17, 28, 51, 94-98,
101-104, 108, 110-116
Australian Energy Market Agreement
(AEMA) 100, 101, 107
authorities
local 198, 208, 215, 218, 224,
225,228-231, 233, 239,
243-245, 247, 248
public 171, 223, 224, 232, 233,
239, 242, 245, 246, 248, 249
availability 4, 12, 14, 20, 21, 23, 37,
125, 147, 160, 167, 178,
203, 214, 236, 243, 256

barriers 95, 133, 143, 144, 146, 169,
205, 206, 210, 214, 215,
217,218

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer 263
Nature Switzerland AG, part of Springer Nature 2019
N. Mouraviev and A. Koulouri (eds.), Energy Security,

https://doi.org/10.1007/978-3-030-01033-1


https://doi.org/10.1007/978-3-030-01033-1

264 Index

battery storage 112

behaviour 167, 206, 214, 230

bid 73, 85, 224, 238, 239

bhuhng51,163—165,174,181,184

biodiversity 139, 167, 172

biofuel 48, 77, 133, 176

biogas 81, 142, 171, 199

biomass 38, 49, 50, 53, 56, 61, 62,
64, 75,98, 133, 142, 145,
177, 182, 198, 203-206,
208

blackout 95, 96, 100, 103, 105, 108,
112-114

Black Sea 124, 127, 136

BP Energy Outlook 2030 40, 42, 57

Brazil 12, 14, 16, 17, 51, 72, 185

brown coal (lignite) 96

budget 30, 130, 131, 211, 225, 227,
228, 245

Bulgaria 168, 180, 188

capacity 37, 52, 56, 79, 87, 103,
107, 111, 135, 136, 141-
143, 145, 177, 178, 183,
185, 186, 188, 189, 198,
204, 206, 209, 256, 257
capital cost 233
carbon
capture 42, 60, 61, 64
footprint 61, 62
intensive 141
Carter Doctrine 11
case study 218
challenges 3, 13, 15, 17, 20, 22,
24,25, 32,70, 78, 87, 94,
107, 124, 125, 128, 147,

148, 166, 198, 206, 213,
215-218, 238
China 11-13, 16, 17, 40, 44, 46, 51,
58, 144, 185
Chornobyl 139, 145
citizens 1, 84, 116, 170, 171, 206,
228, 246
engagement 260
clean energy 4, 40, 41, 45, 70, 106,
145, 171, 179, 205
climate change 18, 19, 21, 26, 30,
38, 41, 42, 49, 53, 62, 94,
101, 138, 139, 141, 182,
197, 201, 203, 205, 216
CO,
emissions 39, 41, 42, 49, 51, 53,
59-61, 63-65, 139, 206,
226
targets 43, 218
coal 5, 30, 45, 47, 52, 59, 61, 62,
69, 75-77, 96, 108, 110,
111, 113, 115, 134, 136,
139-141, 161, 162, 197,
206
mining 124, 132, 140
sector 123
collaborative approach 198
commercialisation 170
communal services 225, 228
community
activism 211, 217
energy 210-215, 217, 218
groups 213, 215, 217
mobilisation 29, 209, 260
projects 206, 210, 211, 217
Community Renewable Energy
Network (CREN) 211
competence 174



competition 12, 24, 99, 102, 173,
189
competitiveness 24, 94, 99, 102,
107, 160, 166, 170, 207
concept
of energy security 4-6, 9, 10, 14,
15, 18-20, 23-26, 32, 125,
256, 260
conceptual framework 17, 18
conceptualisation
of energy security 5, 9, 10, 15, 19,
21, 25, 26, 28, 30, 31, 258
concession 74, 75, 85, 87
conflict 115, 123-127, 131, 132,
136, 139, 140, 147, 148
connectivity 177, 185, 227
consensus 38, 101, 114, 170, 174, 181
conservation 11, 17, 169, 210
constraints 164, 172, 205, 215-217,
247,257
construction 58, 74, 81, 83, 130, 141,
143, 145, 172, 173, 178,
211, 214, 225, 229, 239
sector 51, 59, 60, 146
context 3, 23, 25, 26, 28, 37, 65,
71,95,101, 113, 116, 117,
159, 161, 163, 165, 167,
169, 172, 175, 177, 180,
257,258
continuity 1, 22, 25, 28
contract 85, 86, 127, 134, 171,
224, 229-236, 235-239,
242-248
contractor 228, 229, 231
control 13, 101, 116, 123, 137, 142,
210, 212, 213, 217, 226,
248

Index 265

remote 227

conurbation 207

cooling 60, 167, 177, 204

cooperative 214

coordination 15, 102, 116, 137139,
167

cornerstone 160

Cornwall 198, 207-209, 211, 212,
217

corporate social responsibility (CSR)
211

corporatisation 99

cost(s) 12, 14, 21, 23, 39, 44,
48,51, 62, 64, 93, 100,
111, 113, 130, 131, 133,
169, 170, 178, 199, 202,
205, 215, 223, 226-228,
230, 233, 235, 238, 239,
243-249

discourse 109, 110

council 17, 24, 95, 101, 105, 107,
108, 110, 114-116, 125,
131, 135, 137, 138, 161-
168, 170, 173, 174, 176,
177,179, 180, 183-185,
188, 211, 213

Crimea 123, 124, 132, 136, 141,
145, 148

crisis 11, 13, 70, 135, 141, 189

criteria 22, 39, 40, 73, 115, 201,
224, 239-241, 243, 244,
246-248, 256

Croatia 5

Current Policies Scenario (CPS) 41,
51,53

cyber-protection 137, 138

cybersecurity 23, 137, 138



266 Index

damage 137, 140, 146
decarbonisation 62, 93, 117, 166,
183, 186, 206
decentralisation 139
decentralised power generation 38
degradation 139, 140, 167
demand 10-16, 18, 19, 21, 24, 31,
32, 39406, 48, 49, 52-55,
57,59, 60, 63, 76, 103,
111, 115, 116, 141, 162,
180, 185, 189, 197, 201,
205, 228
demographic
change 44
feature 45
developing countries 1, 16, 38, 42,
43, 45, 46, 63
development
economic 12, 14, 22, 26, 31, 40,
44-47,69, 77,78, 87, 160,
169, 208
macroeconomic 45
regional 167, 182
sustainable 2, 18, 27, 30, 37, 38,
73, 80, 88, 117, 124, 126,
138, 148, 205, 207, 260
technological 83, 182, 203
Devon 198, 208, 209, 211, 212, 217
directive(s) 127, 131, 135, 162, 167,
170, 173175, 179, 240
disruptions 2, 11, 13, 127
diversification 16, 18, 30, 31, 42, 43,
65,72,73,123,125-127,
134, 147
Donbas 124, 139-141, 145
driver 45, 57, 170, 210

ecology 140
economic durability 2
efficiency 2-6, 9, 16, 21, 23, 24,
27-29, 31, 32, 42, 43, 47,
60, 94, 102, 109-111,
117,123,125, 128, 130,
132, 163-167, 169-173,
175-178, 180, 181, 183,
186, 188, 189, 198, 207,
216, 241, 242, 258, 260
electricity 10, 18, 39, 41, 42, 47,
48, 51-64, 72,73, 76,
77,79-83, 87, 93-96, 98,
99, 101-110, 113-116,
128, 130, 137, 142144,
147,161, 171, 176-178,
184-186, 188, 189, 199,
201-205, 207, 209, 211,
212,215, 223-225,
228-233, 243-247, 249
electricity sector governance 93
electric vehicles 59, 171
emergency response capacity 16
emissions mitigation 94, 103,
105-108, 114
employment 23, 72, 182, 184, 207
enabler(s) 3
ENEC+ 240
energy
access 24
assets 124, 126, 128, 141, 147
audit 130, 176, 232, 238, 239,
243
bills 176, 210, 213
clean 4, 40, 41, 45, 70, 106, 145,
171,179, 205
code 179



consumers 71, 102, 125, 176,
182

consumption 4, 25, 26, 28, 39,
45,47, 57-60, 78, 79, 93,
114, 123, 130-134, 165,
166, 169, 176, 177, 180,
181, 183, 184, 186, 200,
226, 228, 230, 233, 238

cooperative 185, 186, 210

cost 47, 64, 128, 201, 226, 227

distributors 175

efficiency 2, 6, 11, 15, 20, 24, 26,
28, 41-43, 54, 55, 59-61,
63-65, 77, 81, 124-128,
130, 131, 141, 142, 147,
159-166, 169, 171-177,
179-183, 185-189, 212,
213, 216, 223, 225, 226,
228-230, 233, 239, 240,
246, 258, 259

emissions 39, 41, 54, 243

equity 17, 24

generation 2, 25, 28, 29, 38, 42,
71,73,79, 82, 83, 103,
124, 125, 142, 145, 176,
189, 204, 216-218, 258,
259

green 70-73,75,77,79, 80, 82,
83, 86-88, 132, 142, 143,
183, 198, 213, 215, 217

infrastructure 14, 47, 63, 124—
127, 136, 137, 147, 178,
214

intensity 19, 42, 43, 57, 126,
128,129

market 15, 16, 23, 25, 43, 103,
108, 115, 124, 125, 127,
133, 134, 144, 147, 148,

Index 267

161, 166, 178, 186, 188,
199, 247

mix 4-6, 30, 38, 42, 54, 58, 59,
65,71,75,79, 115, 132,
141, 181

needs 4, 5, 30, 38, 126, 133

network 108, 116, 163, 177, 181,
212,218

nuclear 39-41, 55, 58, 61, 161,
162, 186, 199

policy 1, 2, 4-6, 11, 15, 17, 20,
27-30, 63, 64, 72, 94, 95,
107,109, 110, 113, 124,
125, 127, 128, 148, 160,
167, 168, 198, 200, 201,
216, 256, 257

producers 72, 75, 99, 125, 131,
143,182, 199, 210, 215, 258

production 2, 3, 6, 15, 28, 31,
38, 56, 70, 72,73, 76,
126-128, 132, 147, 168,
186, 188, 201

reform 134, 139, 148

resources 2, 3, 14, 15, 19, 28, 54,
61, 62, 124-127, 131-136,
142, 145, 147, 161-165,
197, 199, 204, 258

saving 4, 29, 80, 131, 142,
147, 175, 181, 229-231,
234, 235, 238, 239, 243,
245-248

scenario 39, 43, 44, 56, 59, 64,
65, 205

shock 126

solar thermal 203

suppliers 125, 162, 182

supply

transformation 51



268 Index

uninterruptible 2
systems 13, 14, 16, 19, 22-24,
26, 31, 39, 41, 42, 47, 51,
54, 64, 114, 115, 124, 136,
160, 163, 205, 258
tidal 38, 209
trade 159-161
trilemma 17, 24, 94-96, 102,
105, 107, 113, 115-117
wastage 130
Energy Efficiency and Renewables
Unit 175
Energy Efficiency Directive (EED)
165, 175-177, 179, 189,
229, 240
Energy-generating facilities 81, 83
Energy performance contract (EPC)
229-234, 237, 238, 243,
244, 246, 248
energy security
components 5, 147
concept 4-6, 9, 10, 14, 15, 18,
19, 26, 125, 256
concerns 1, 6, 10, 13, 14, 17, 21,
22,41, 54,116
definition 9, 16, 20, 22, 24-27,
125, 160, 256, 259
dependence 124, 126
dimensions 10, 13, 18, 23, 24, 31
elements 20, 124, 127, 160
genesis 9
indicators 38, 39
model 124, 255, 258
nature
contextual 256
dynamic 17, 255
multidimensional 21, 31, 65,
256, 257

polysemic 256
paradigm 14-18, 23, 25, 257
perspectives 18, 19, 257-259
principles 15
strategies 14-16, 65
taxonomy 31
energy service company (ESCO)
229, 230, 232, 245, 246
Energy Technology Perspectives 40,
41
enforcement 138, 168, 176, 177
environment 2, 15, 20, 21, 23, 26,
27, 38, 80, 84, 85, 98, 101,
125, 140, 146, 148, 160,
166, 168, 174, 185, 188,
240
environmental
assessment 146
concerns 4, 30, 31, 107, 114,
117, 209
degradation 21, 146
footprint 171
impact 13, 38, 77, 139, 146, 168,
172,227, 228, 238, 256
legislation 138
objectives 102
outcomes 95
priorities 172
risk 22, 139, 199
rules 124
safety 124, 126, 138, 147, 148
standards 124
stewardship 21
sustainability 16, 17, 24, 32, 37,
94,101, 116, 125, 138,
147, 256
tax 172
treaties 138



equilibrium 11, 14, 24, 25

European Community (EC) 62, 101,
108, 135, 160-162, 201,
225, 240, 243

Europeanisation 134, 147, 148

European Union (EU) 13, 15-17,
51, 56, 57, 63, 124, 127,
131, 134136, 146-148,
159-189, 201, 215, 223,
225, 233, 239, 240, 246

initiatives 5
policy 5, 179

evolution 10, 41, 256

expertise 16, 17, 22, 208, 209, 213,
214,217, 218, 233

exploration 22, 48, 99, 132, 133,
163

export 25, 52,78, 98, 99, 132, 162,
256

extraction 11, 13, 21, 48, 64, 69, 70,
124, 128, 132, 133, 146,
163, 168, 172

facility 80, 133, 140, 143, 224, 229,
232
federalisation 100
feed-in tariff (FiT) 17, 133,
142-144, 214
Finkel Review 105-109, 112, 115
fiscal 72, 175, 180
conditions 224
position 224
fisheries 167
food 10, 19, 146, 171, 172, 205
fossil fuels 2, 4, 13, 28-30, 38, 39,
43,50, 52, 54, 57-59, 64,

Index 269

65,70, 76, 82, 94, 103,
109, 113, 115, 126, 135,
177,182, 186, 197, 199,
201, 203, 205, 216, 228,
257,258
dependency on 3, 4, 31, 38, 55,
60, 75, 78, 86, 87, 259
prices 44, 48, 63
framework 11, 12, 21, 65, 73, 74,
84-86, 88, 101, 107,
165-167, 170, 174, 175,
183, 201, 215, 217, 218
transformative 167
funding 3, 70, 87, 99, 112, 130,
207, 213, 215, 218
funds 131, 139, 211, 213, 215, 224,
228,229, 233, 240, 243,
246-248
Future World Energy Scenarios 40,
43,49, 57, 58

gain
development 27
economic 27, 260
environmental 27, 260
social 27
gap 160, 208, 210, 216, 217, 247
gas
imports 49, 132, 134, 139, 162
market 134, 160, 181
natural 47, 49, 59, 75-77, 98,
124, 128, 130, 132, 134,
136, 161, 162
production 13, 48, 162
reserves 12, 75, 132, 162
savings 130, 160



270 Index

sector 4, 63, 64, 83, 133, 147
storage 136
suppliers 134, 136
traders 134
transit 124
Gazprom 161
geopolitics 10, 18, 21, 40, 46, 47,
124, 160, 179, 256
geothermal 38, 48, 56, 75, 77, 98,
133, 142, 182, 199, 204
Germany 5, 15-17, 58, 70, 72, 129,
160, 179, 181, 186, 188
global 11-13, 38-43, 45, 49, 52,
54, 57, 59, 60, 64, 78, 80,
93,94, 115, 125, 161, 163,
166, 169, 173, 182, 183,
186, 188, 189, 197, 209,
225
global warming 93, 108, 182
Global Wind Energy Outlook 40, 43
governance
challenges 257
coordinated 259
effective 24, 27, 31, 258
instruments 27, 29, 260
perspective 27, 28, 258
problems 115
procedures 3
schemes 27, 29, 258
structure 96, 100, 106, 108, 116,
117, 258
tools 3, 28, 259
government 1, 2, 4-6, 11, 17, 27,
28, 31, 64, 65, 71-75,
77-81, 83-85, 87, 94-96,
99-106, 108-110, 112—
117, 124, 125, 130, 131,
135-138, 143, 144, 147,
168, 176, 197-199, 201,

207, 208, 213, 215-217,
225, 228, 232, 233,
256-260
budget 69, 70
grant 65, 247
Greece 127, 177
green
certificate 202
economy 80, 166, 184
energy 70, 71,75,77,79, 81
greenhouse gas emissions 41, 56,
141, 161, 166, 184, 225
Green Public Procurement (GPP)
standards 171
grid 48, 74, 81, 102, 133, 143, 186,
210, 212, 215, 217, 260
Gross Domestic Product (GDP) 40,
45, 46, 49, 57, 62, 128,
129, 139, 161, 184, 187,
225
gross inland energy consumption
(GIEC) 128
growth 10-14, 24, 26, 30, 40, 42—
47,49, 56, 59, 60, 63, 78,
83, 94, 141, 142, 160, 163,
166, 170, 174, 184, 188,
189, 197, 199, 215, 223
guaranteed savings 229-232, 234,
244
guarantees of origin 183, 189

heating 10, 60, 130, 134, 171, 175,
177,199, 204

holistic 20, 26, 160, 166, 169, 172,
178,179, 218, 257

households 1, 14, 128, 130, 142,
186, 213



hub 136, 178, 189, 207
hydro 38, 52, 58, 62, 75-77, 98,
145, 168, 187, 203

illumination 225, 226

impact 12, 13, 18, 19, 21, 26, 29,
38, 39, 43, 44, 47, 52, 56,
61, 63, 65, 123, 126, 128,
138-140, 146, 164, 167,
169, 172, 178, 180, 184,
188,189, 208, 211, 214,
216, 242, 256

impediment 4, 14

implementation 3, 6, 16-18, 23, 25,
27,29, 32,63,71,73, 74,
78, 80, 82, 84, 8688, 108,
124, 130, 131, 135, 138,
146, 169, 175-177, 179,
180, 198, 199, 208, 209,
212, 214, 216, 218, 224,
225, 230, 232, 238, 246,
256, 259

implication 12, 15, 19, 43, 96, 198

import 12, 39, 125, 126, 131,
133-135, 142, 148, 162,
163, 256

incentives 29, 30, 69, 72, 83, 88,
169, 171, 176, 180, 199,
200, 215, 217, 245, 258

India 11, 40, 44, 46, 51, 58

indicators 38, 125, 169, 181, 242

industrial cluster 73

industrialised countries 45, 256

industry 17, 43, 57, 63, 76, 80, 86,
87,95, 99, 102, 103, 108,
109, 123, 125, 128, 130,
135, 137, 146, 167, 177,

Index 271

179, 183, 198, 208, 209,
214
infrastructure 15, 20, 23, 24, 38,
42, 45, 47, 74, 86, 1306,
137, 140, 141, 146, 168,
173, 178, 180, 188, 224,
231-233, 235, 2306, 239,
240
infringement 176
innovation 15, 16, 26, 29, 166, 167,
170, 172, 182, 183, 186,
205, 206, 208
installation 64, 112, 130, 144, 199,
211, 213, 225, 226, 229,
231, 233, 247
instalment 238
institutions 3, 16-18, 82, 109, 131,
137, 160, 232, 233
integration 102, 105, 110, 113-117,
124,177, 181, 186
interconnection 22, 177, 178
international
community 62, 139, 140
cooperation 147, 148
experience 6
institutions 11, 16, 20, 21
obligations 131, 146
tensions 258
International Energy Agency (IEA)
11, 12, 14-16, 75-78, 82,
96, 160
International Energy Outlook 40,
43,162
investment 15, 19, 28, 52, 70,
75,78,79, 83,101, 103,
112, 114, 130, 132, 141,
143, 144, 161, 173, 177,
178, 184—186, 188, 189,
197, 199, 201, 207, 215,



272 Index

229, 230, 232, 238, 243,
245-249, 258

investors 74, 80—82, 84, 85, 100,
109, 143-145, 214

job creation 87, 170, 198, 210
jurisdiction 101, 104

Kazakhstan 3-5, 30, 31, 51, 58, 65,
69-88, 259

knowledge 18, 37, 170, 172, 213,
218, 256

Kyoto Protocol 51, 102, 141, 182

labelling 130, 176, 239
lamp 228, 238, 246, 247
land
allocation 143
plots 81, 133, 143, 145
use 85, 168, 173
law 17, 74, 75, 78, 81, 84-86, 101,
127, 137, 138, 160, 164,
174,182, 189, 228, 233
legal
framework 4, 71, 75, 78, 82—84,
86, 87, 136, 164, 173
initiatives 75, 78
instrument 159, 161, 163, 165,
173, 174, 180, 188
mandate 162, 163
provision 82, 168, 170, 189
legislation 43, 78, 86, 101, 113, 125,
127, 137, 138, 143, 148,
169, 174, 232

liberalisation 11, 99, 144, 159, 247
life cycle 164, 227
light-emitting diode (LED) 226—
228, 239-242, 246, 247,
249
lighting
poles 226
standards 179, 226
systems 239, 248
light pollution 226, 228, 239, 241
loan 233
Iobby 30, 99, 109-111, 115, 117,

259
local
community 205, 206, 210, 212,
213, 260

government 206, 238, 248
initiatives 139, 214
support 207, 215, 218
Local Enterprise Partnerships (LEPs)
208
long-term
goals 88
perspective 4, 31, 257, 259
shift 46
strategy 71, 73, 1606, 172
sustainability 2, 31
low-carbon economy 15, 56, 170
luminous efficacy 228

maintenance 135, 144, 223-225,
229-231, 233, 241,
243-246

management 3, 17, 31, 42, 72, 83,
84, 142, 163, 167, 169,
172,208, 224, 227

mandatory 170, 176, 179, 239

market



design 105, 185
discipline 84, 85, 87
integration 182, 199
liberalisation 11, 247
wholesale 210
marketisation 94
mechanism 139, 146
member states (MS) 15, 96, 101,
127,135, 159, 161, 162,
164, 168, 169, 174-177,
179-181, 183, 184,
186-189, 201, 240
micro grids 4, 211
mitigation 21, 30, 49, 60, 62, 63,
93, 94, 138
modernisation 128, 130, 131, 226
monitoring 139, 176, 227
monopoly 94, 132
motivation 115
multidimensional 31, 37, 65, 257
multilateral 26, 161
municipality 71, 177, 225, 243, 247,
249

national 5, 15, 20, 21, 26, 62, 74,
95, 96, 100-103, 105, 106,
108,109, 112-116

National Electricity Market (NEM)
96-103, 105, 106, 112—
114,116, 117

National Energy Guarantee 95, 1006,
111-113, 116

National Oil Companies (NOCs) 13

National Renewable Energy Action
Plan (NREAP) 133, 134,
200

Index 273

network 100, 108, 136, 138, 140,
161, 181, 188, 215, 226
New Policies Scenario (NPS) 41,
51-53
N-1 indicator 180
nuclear
energy 11, 39-41, 55, 58, 61,
161, 162, 186, 199
power 11, 13, 38, 51, 52, 55, 58,
75,123,137, 145, 178

oil
crude 11, 49, 50, 75, 135, 136,
162
import 10, 13
market 10, 11, 13, 70
prices 11, 12, 49, 69, 70, 77, 201
revenue 10, 69, 70, 73
sector 30, 259
operation(s) 18, 74, 82, 101, 103,
108, 112, 126, 133, 142,
143, 183, 223, 228-230,
239
operator 70, 102, 103, 144
organisation 40, 83, 99, 127, 131,
175, 208, 210, 217
organised actors 3, 16, 32
ownership 114, 210, 211, 227, 228,
230, 231

paradigm
emergent 10, 16, 25, 31, 32
shift 28, 260

Paris Agreement 38, 93, 108, 141



274 Index

partner 84, 85, 87, 88, 229-233,
236-238, 243, 245, 248,
260
path dependency 3, 30, 257, 259
performance 20, 39, 88, 127, 159,
169, 173, 175, 179, 180,
224,227,229, 230, 235,
240, 242, 247, 248
photovoltaic cells (PV cells) 56, 62,
199, 203, 207, 209
plan 43, 79, 104, 111-115, 130,
133-135, 164, 184, 212,
213
plant 111, 140, 145
Plymouth 213
Plymouth Energy Community
(PEC) 212-214, 217, 218
policy
actions 40, 41, 53
agenda 27, 38
analysis 113
approach 3, 110, 223
design 17, 23, 63
fiscal 132
goals 16, 24, 239, 247, 248
implementation 4, 17, 18, 23, 52,
63, 83, 88,94, 117
instruments 3, 71, 72, 96, 103,
104, 106, 188, 199, 208
paradigm 16, 28, 32
political
agenda 138
forces 256
politics 170, 256, 257
Portugal 70, 73
power
grid 72, 81, 137
plant 58, 81, 82, 134, 140, 142, 211
shortage 132

station 61, 98, 109, 111, 112,
134, 137, 167, 206, 207
pressure 12, 169, 199, 246, 259
primary energy demand 52, 55, 56
priority
sectors 84, 166, 172
privatisation 11, 99
procedures 29, 30, 84-87, 135, 143,
146, 227, 258
procurement 171, 234, 237-239,
241
producers 11, 29, 30, 75, 142, 143,
186, 199, 210, 215, 217
progress 4, 6, 18, 28, 43, 72, 74, 82,
83, 106, 108, 134, 135,
139, 141, 146-148, 163,
169, 176-178, 180, 182,
183, 187, 189, 201, 202,
2006, 207, 218
project 6, 46, 56, 62, 65, 80, 82, 86,
87,104, 112, 143-145,
168, 171, 184, 206, 210,
212-214, 224, 230-233,
2306, 238, 239, 246248
protection 18, 21, 124-127, 136—
139, 147, 168, 174, 226,
228,239, 242
public
authorities 171, 223, 224, 232,
233,239, 242, 245, 246,
248, 249
procurement 171, 224, 227, 229,
231, 232, 236, 238-240,
243, 247, 248
sector 70, 175, 208, 242
services 70, 74, 84, 160, 228
public-private collaboration 74
public-private partnerships (PPPs)
70-74, 83-88, 232, 238



qualitative 39, 219, 239, 241, 243,
244

quality 12, 14, 101, 125, 139, 140,
142, 167, 168, 226-228,
232, 236, 238-240, 248

quantitative 39, 219, 239, 243, 244

quantity 17, 25, 168, 233

quasi-governmental 95

reference energy consumption 239
reform
agenda 103, 105, 106, 108, 115

region 44, 46, 47, 60, 74, 87, 96,
97,103,112, 113, 127,
139-141, 145, 198, 203,
206-209, 211, 216-218

regional

development 167, 182

regulations 12, 30, 43, 85, 125,
127,135, 161, 173, 174,
178-180, 214, 247

regulatory framework 71, 86, 127

reliability 18, 28, 95, 101, 103, 105,
106, 109, 112, 114

renewable energy 2-6, 9, 17, 26,
28-32, 3740, 47, 48, 52,
54-56, 58, 60, 63-65,
70-72,75,77,78, 81, 82,
86, 88, 94, 103, 105, 107,
112,113, 117, 126, 133,
141, 142, 145, 162, 172,
173,177,178, 182-187,
198-201, 203-207,
209-214, 216-218, 225,
258-260

Index 275

Renewable Energy Directive (RED)
175, 182—-186, 189, 200

renewable energy obligation 182, 185

renewable energy sources for elec-
tricity generation (RES-E)
93-95, 99, 102-104, 108,
112-115

Renewable Energy Target (RET) 97,
102, 103, 112, 114

renewable energy technology 3, 48,
110, 203

Renewables Obligation (RO)
201-203, 215

Renewables Obligation Certificates
(ROCs) 202

renovation 173, 223, 224, 226, 228—
233, 235-239, 243-248

replacement 111, 226, 227, 234,
244, 246, 247

research 15, 17, 25, 32, 41, 47, 54,
65,72, 80, 83, 115, 117,
132, 166, 170, 172, 175,
205, 208, 209, 216, 218,
219, 255, 257, 259, 260

resilience 16, 18, 22, 23, 31

resource depletion 5

resource-poor countries 2, 4, 5

resource productivity 169

resource-rich countries 3, 63

resource use efficiency 2-6, 9, 28,
29, 258

restructuring 5, 69, 80, 81, 94, 99,
102, 116

reverse-flow 134

rhetoric

economic 27
political 4, 27
risk



276 Index

allocation 88
financial 131, 231
mitigation 93
Roadmap to a Resource Efficient
Europe 164-170, 172, 173,
189
robustness 18
rooftop installations 209
Russia 4, 12, 13, 51, 58, 123, 124,
126, 127, 131, 134-136,
139, 145, 147, 160, 162,
259

Safety 101, 123, 225-228, 240

Samruk-Energo 82

Samruk-Green Energy 83

savings 28, 134, 161, 167, 170, 175,
176, 180, 210, 224, 226,
227,229-233, 237, 238,
244-247, 249

scenario 39, 41-43, 49, 50, 52-56,
58,59, 62-64

scope 2, 16, 20, 22, 28, 70, 86, 87,
105, 113, 117, 138, 140,
142, 173, 210, 247, 248,
260

securitisation 114

security of demand 18, 22

security of energy technologies 18

security of supply 4, 15, 18, 22, 23,
26, 28, 30, 101, 107, 160,
167,197

service delivery 94, 116, 232

shared savings mechanism 230

shareholder 210

shift 4, 14-16, 24, 29, 31, 59, 78,
83, 114, 161, 162

skills 170, 189, 207, 216
small and medium-sized enterprises
(SMEs) 82, 144, 171, 172,
176
smart city 226, 227, 248
smart grids 4, 29, 41, 55
‘soft issues’ 210
solar
energy 53, 73, 83, 142, 144, 145,
204
power 48, 60, 83, 142, 144, 145,
177,182
solutions 2, 3, 5, 1618, 22, 28, 29,
60, 63, 113, 124, 172, 218,
226, 227, 248, 258
South Australia 95, 96, 100, 101,
103, 105, 108, 112, 113,
116
South West Regional Development
Agency (SWRDA) 207,
208,216-218
sovereignty 18, 141
Spain 70, 73, 186, 247
special purpose vehicle (SPV) 235, 238
spending 70, 228, 238, 248
stakeholders 83, 84, 205, 216
standards 17, 88, 103, 130, 134,
146, 147, 160, 162, 163,
176, 179, 189, 240, 246
state-owned enterprises 132
storage capacity 177
strategic
energy infrastructure 124
priorities 124, 208
reserves 124—127, 135, 136, 147
Strategy Kazakhstan 2050 78, 88
street lighting 223-236, 238-248
street lighting renovation 226,
230-232, 237



subsidy 72, 214
subsoil use 81, 132, 133
supply chain 2, 16, 259
sustainability
economic 16, 37, 87, 256
environmental 16, 17, 24, 32,
37,94, 101, 116, 125, 138,
147, 164, 256
long-term 31
priorities 164
social 32, 37, 87
sustainable
consumption 170
development 2, 18, 27, 30, 37,
38,73, 80, 117, 124, 126,
138, 148, 260
production 3, 71, 72
system drivers 40
system security 94, 95, 103, 105,
110, 111, 113

target 41, 56, 62, 79, 103, 104, 106,
112, 125, 130, 133, 142,
172, 173, 183, 184, 200,
201, 224, 225
tariff
adjustment 85, 86
green 142-144
policy 85, 87
tax
benefits 142
concessions 99
credits 99
relief 213, 214
taxonomy 21

technical
assistance 232, 233, 242, 248

Index 277

criteria 246, 248
requirements 238, 239, 243
standards 247
technology 3, 4, 21, 23, 26, 28, 29,
44,53, 55, 59, 61, 64, 80,
83,105,110, 111, 128,
132,170, 177, 181, 184,
197, 199, 203, 204, 206,
209, 215, 216, 218, 226,
228, 233, 240, 246-248,
256
technology neutrality 110, 113, 117
theoretical framework 10, 24, 26,
27,259
threat 13, 135, 137, 148, 257
time horizon 39—41
Total Final Consumption (TFC) 76,
77
Total Primary Energy Supply (TPES)
38, 54, 76, 77, 131-134,
136, 141, 142
trade
regime 161
relations 161
trade-off 168
traffic 45, 225, 227, 228, 240
transformation 9, 32, 38, 105, 110,
116, 125, 167, 170, 172,
177, 188
transit
of gas 124
of oil 12
transition 15, 30, 51, 64, 77, 94,
114, 115, 166, 209, 210,
214,216
transitional countries 78
transmission 42, 73, 81, 83, 87, 103,
161, 178, 181, 227



278 Index

transport 10, 51, 57, 59, 61, 76, 86,
130, 163, 164, 166-168,
172,173, 183, 197

UK 5, 10, 17, 29, 58, 72, 128, 160,
178,179, 181, 186, 188,
189, 197-203, 206, 207,
209-212,214-218

Ukraine 3-5, 13, 28, 51, 76,
123-129, 131-148, 259

uncertainties 63, 64

urbanisation 40, 45

US 11, 12, 15, 40, 43, 130, 143,
167, 175, 259

useful life 111, 228

value 2, 19, 24, 28, 87, 98, 164,
178, 189, 224, 238,
240, 241, 243, 244,
247-249, 255, 257,
259, 260

vendor 240

vested interests 4, 30, 117

visibility 108, 225, 226

vision 41, 42, 54, 163, 164, 166,
181, 188, 189

volume 2, 12, 72, 132, 139, 178,
185, 186, 212
voluntary 170, 175, 180, 239
vulnerability
analysis 22, 23
of vital energy systems 22

Wadebridge Renewable Energy
Network (WREN) 212,
214,217

‘warm loans’ programme 130

waste 13, 29, 77, 128, 139, 169,
173, 177, 203, 206, 207,
239

waste management 71, 146, 227

waste-to-energy 71, 184, 185

water 19, 60, 130, 139, 140,
167-169, 204, 205

wind

energy 56, 71, 80, 103, 143, 144,
204, 211, 215

farms 79, 142, 143

offshore 56, 178, 184, 187, 206

onshore 187, 209

power 43, 53, 76, 80, 94, 96,
112, 144, 178, 182, 186,
187,203, 208, 209, 211

World Energy Outlook 2012 40, 41



	Contents
	Notes on Contributors
	List of Figures
	List of Tables
	1 Introduction: Towards a Novel Conceptualisation of Energy Security 
	Part I Energy Security: Trends and Policy Challenges
	2 Energy Security Through the Lens of Renewable Energy Sources and Resource Efficiency 
	Introduction
	The Nature and Evolution of the Concept of Energy Security
	The Evolution of the Energy Security Conception
	A Shift Towards a Twenty-First-Century Energy Security Paradigm

	Attempts to Conceptualise Energy Security
	Dimensions of Energy Security
	Energy Security Defined Through Classification of Concerns

	Why Reconceptualise Energy Security?
	Energy Security as Ever-Increasing Utilisation of Renewables and Improvement in Energy Efficiency
	Conclusion
	References

	3 Increasing Utilisation of Renewable Energy Sources: Comparative Analysis of Scenarios Until 2050 
	Introduction
	Selected Scenarios
	Key System Drivers
	Demographic Change
	Urbanisation
	Macroeconomic Development
	Development and Geopolitics
	Infrastructure
	Technical and Structural Change
	Fossil Fuel Prices
	Emission Pathways
	Cost of Carbon Emissions

	Plausible Transformations of the Energy System: Exploring the Impact of Scenarios on Sectors
	Power Generation
	Nuclear Power
	Transport Sector
	Construction Sector
	Carbon Emissions Reduction
	Transition Costs

	Discussion
	Conclusion
	References

	4 Enabling Green Energy Production: Implementing Policy by Using Public–Private Collaboration 
	Introduction
	Aim, Scope and Structure
	PPPs as a Policy Tool for the Promotion of Green Energy: The Experience of Selected Nations
	PPPs in Kazakhstan
	Kazakhstan’s Emergent Policy on Green Energy
	Kazakhstan’s Energy Profile
	Kazakhstan’s Policy and Legal Framework for the Promotion of Green Energy

	PPPs as a Policy Tool: Conditions for Effective Use
	Conclusion
	References

	5 Barriers to Energy Security in Australia: The Electricity Sector Governance and the Need for Change 
	Introduction
	The Australian Electricity Sector
	Governance and the National Electricity Market
	Governance Structure of the National Electricity Market
	Government Policies to Promote Renewables

	The 2016 South Australian Blackout and Ensuing Reform Agenda
	Reviews of the Electricity Sector
	The Finkel Review
	Transforming the Institutional Structure

	The Coal Agenda
	Cost Discourse
	Technology Neutrality
	Strength of the Coal Lobby, as Shown by the Liddell Power Station Case

	South Australia
	The Federal Government and the National Energy Guarantee
	Discussion
	Conclusion
	References

	6 Ukraine’s Energy Security in the New Geopolitical Context 
	Introduction
	Energy Security of Ukraine: Critical Issues
	Energy Intensity and Energy Efficiency
	Supply of Energy Resources
	Strategic Reserves
	Protection of Critical Energy Infrastructure
	Environmental Sustainability
	Environmental Impact of the Conflict in Donbas
	Greenhouse Gas Emissions Goals
	Renewable Energy Development
	Implementation of European Environmental Assessment Standards

	Conclusion
	References

	Part II Solutions for Resource Efficiency: Case Studies
	7 Energy Resource Efficiency in the EU: Major Legislative Initiatives 
	Introduction
	The Roadmap to a Resource Efficient Europe
	Challenges and Opportunities for Europe
	Making Europe Resource Efficient
	Transforming the Economy
	Supporting Research and Innovation
	Priority Sectors

	The Energy Efficiency Directive (EED) and Renewable Energy Directive (RED)
	The Energy Efficiency Directive
	Energy Efficiency in the EU
	The Renewable Energy Directive
	Shortcomings of the Renewable Energy Directive
	Conclusion
	References

	8 The Success of the South West of the UK in Renewable Energy Generation: Benefits, Challenges and Implications for Other Regions 
	Introduction
	Defining Renewable Energy
	UK National Energy Policy
	Forms of Renewable Energy

	The Regional Perspective
	The South West Region
	Devon and Cornwall
	Local and Community Initiatives

	Barriers to Community Renewable Energy Projects
	Conclusion and Future Research
	References

	9 Local Government Programmes for Energy-Efficient Solutions: Procurement Options and Governance Challenges in Street-Lighting Renovation 
	The Significance of Street Lighting in Local Governance and Local Finance
	Financial Models for Street-Lighting Renovation
	The Relation Between Financial Models and Public Procurement Procedure
	Public Procurement Rules
	Governance of Street-Lighting Renovation
	Conclusion
	References

	Part III Conclusion
	10 Renewable Energy and Resource Efficiency: Governance Is Key 
	The Nature of Energy Security: Contextual, Dynamic, Multidimensional and Polysemic
	Critical Issues
	The Energy Security Model
	Broader Considerations and Future Research
	References

	Index

