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Achieving a sustainable energy future requires a revolution in the energy system. At the heart of such a trans-
formation lies strong and coherent governance at all political levels, including the global level. While the
need for global governance is taken for granted in a number of issue areas such as health, peacekeeping
and environment, pursuit of global energy governance has been almost a taboo in political and foreign policy
circles and has also had limited attention in the literature. In this paper, we explore how the viewing of a sus-
tainable energy system as a global public good could serve as one approach to reducing the sensitivity
towards global energy governance. The global public good concept together with the principle of subsidiarity
is applied as a framework for understanding the role that the international community could play in, and the key
ingredients for, global energy governance. Using two examples of international energy efficiency and renewable
energy policy, we identify some types of international collaboration measures that would be both efficient and
necessary to support a sustainable energy system.

© 2012 Elsevier B.V. All rights reserved.
1. Introduction

As we embark into the 21st Century, there is little doubt that human-
ity faces daunting energy-related challenges. Access to energy sources is
becoming more expensive, there is an urgent need to de-carbonize our
energy future and billions of people do not have access to even basic
energy services. There is now increasing acknowledgment of the need
for a transition to sustainable energy production and consumption
patterns — “[w]hat is needed is nothing short of an energy revolution”
(International Energy Agency, 2008).

In such a context, we need to draw on all the tools at our disposal:
new technical solutions, policies, efficient markets, and perhaps more
challenging, changes in consumption patterns. This will require strong
and coherent governance at all political levels, including the global
level. However, while the need for global governance is taken for granted
in a number of issue areas such as health, peacekeeping and environ-
ment, pursuit of global energy governance has been almost a taboo in
political and foreign policy circles and has also had limited attention in
the literature. In recent years nonetheless, several commentators have
raised the need for stronger global energy governance, e.g. in the form
of a World Energy Organization (ElBaradei, 2008), global norms for
ade in the authors' personal
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sustainable energy (Bradbrook and Wahnschafft, 2005) and reduced oil
dependency (Heinberg, 2006), or more international collaboration
(Goldthau and Witte, 2010a; Gururaja, 2003; Lesage et al., 2010;
Steiner et al., 2006; UN-Energy, 2010). The motivations they use for
strengthening global energy governance are, nevertheless, relatively
vague referring to the scope of the global energy challenges. Also these
commentators avoid addressing critical issues such as a specific defini-
tion of global energy governance or theoretical framings of why it is
needed and what forms it could take. This is a gap we seek to address
in this paper.

Ecological economics (EE) has been referred to as the ‘science and
management of sustainability’ (Constanza, 1991). Such an engagement
with sustainability can only be achieved if governance issues are an inte-
gral part of an ecological economics approach, see for example Paavola
(2007) and Slavíková et al. (2010). In this paperwedrawon an ecological
economics perspective and define governance in a broad socio-economic
system that aspires towards common interests, within a specific commu-
nity, local, national or global. Global energy governance then encom-
passes those efforts which seek to manage energy as a common affair
in the international community (Karlsson-Vinkhuyzen, 2010).1 Energy
has for almost a century been considered an issue of national security —

particularly since oil became a strategic asset for both the military and
for socio-economic development, and thus not an area of common
1 This definition of global energy governance excludes, for example, collaboration
among energy companies for the sole purpose of increasing profits or other measures
aimed to promote only the interests of one or a few stakeholder groups.
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concern for humanity. Energy governance has primarily been national,
and in some cases local or regional and governments have, with a few
exceptions, been very reluctant to develop international norms and in-
stitutionalize cooperation around energy, particularly within the uni-
versal context of the United Nations (Karlsson-Vinkhuyzen, 2010).
Scholars who have looked at global energy governance have either used
arguments in favor of a functioning global energy market (Goldthau
and Witte, 2010a) or given no detailed criteria for why it needs global
governance beyond it being linked to issues such as climate change and
poverty and thus a ‘mega issue’ of ‘global scope’ (Lesage et al., 2010).
We argue that this does not provide a sufficiently coherent and persua-
sive framework for stronger global energy governance.

In this paper we argue that a key factor to reduce this sensitivity to
global energy governance is to switch the mind-set of scholars and
governments towards viewing aspects of energy as a common global
concern by developing a theory and understanding of a sustainable
energy system as a global public good (GPG) and looking at its provi-
sion from the perspective of the principle of subsidiarity. This is an at-
tempt to encourage debate and “propel social change toward
sustainable development” (Hezri and Dovers, 2006: 87) perhaps more
forcefully than what can be achieved with analyses based on national
mind-sets. At the same time a GPG approach, as will be discussed
below, could enable states with all types of energy situations (pro-
ducers, consumers, exporters etc.) to see that they all have something
to benefit from investing in such a sustainable energy system as joint
benefits is the nature of public goods. Applying the concept of GPG is
not new to EE audiences (Farley et al., 2010; Kemkes et al., 2010), but
a sustainable energy system has not previously been systematically an-
alyzed within this framework.
2 Long andWoolley (2009), for example, argue that the concept is not a good analytical
tool because the way it has become defined means a very high degree of abstraction and
thus avoids “complexity and real-world issues” (Long and Woolley, 2009:111).
2. Global Public Goods in Theory and Discourse

The classical definition of a pure public good is for some good or
service where there can be no exclusion of those who refuse to pay
for the good or service to enjoy the benefits (non-exclusive) and no
rivalry among the beneficiaries of the good or service (non-rivalry).
In other words “if a public good exists … anyone can use it regardless
of who pays for it” (Daly and Farley, 2004:169).

These concepts deserve attention as they underpin the notion of
GPGs. A good or service is excludable if its “ownership allows the
owner to use it while simultaneously denying others the privilege”
(Daly and Farley, 2004:73). It is worth noting that nothing is inherently
excludable — policies or social institutions are required to make any
good or service excludable. On the other hand, some goods or services
are inherently non-excludable as a physical characteristic. Examples of
such non-excludable goods or services include climate regulation or the
air we breathe. In the absence of an institution or technology being able
to enforce exclusion, it is known as a non-excludable good or service.

In contrast, a good or service is ‘rival in consumption’ when one
person's use reduces the amount available for everyone else. A non-
rival good or service is where its use by one person does not impact on
another's use. For example, my use of London's flood barrier service to
protect my home does not decrease the amount of flood protection for
my neighbors. It is important to note that “rivalness is a physical charac-
teristic of a good or service and is not affected by human institutions”
(Daly and Farley, 2004, p73). Importantly, non-rivalry shouldn't be con-
fused with abundance. For example, seats at a conference are rival, in
that if one person occupies a seat, another cannot at the same time.
However, unless all seats are filled, there is no competition for use, and
they can be regarded as abundant. We can ration access to a resource
to keep the resource abundant, but it is always rival. The concepts of
excludability and rivalry can be used to help our understanding of
GPGs. Fig. 1 shows how two examples of GPGs can be placed within
the two dimensions of excludability and rivalness. For example, the
benefits flowing from the sustainability of a global energy system (see
Section 3) (such as reduced rate of depletion of natural capital or reduced
impact on the climate system) could be considered a GPG because:

a) it would be difficult to exclude anyone from those benefits
b) my enjoyment of such benefits does not reduce another's ability to

take advantage of those benefits.

The theories around public goods have been centered in the context
of national governance and the ‘global’ word has only gained attention
in the last couple of decades. The global attribute lifts the perspective to
goodswhich yield benefits for all countries, people and generations and
“can be seen as a dimension of publicness” (Kaul et al., 2003b:10).

Global public goods are usually underprovided. Nonetheless, the in-
ternational community has been able to provide some GPGs at sufficient
levels, such as postal infrastructure, internet etc. For many other GPGs,
under provision is severe. For example, according to Farley et al. (2010;
p 2075) “[l]ocal efforts to provide ecosystem services are unlikely to con-
sider global benefits, and global beneficiaries are prone to free-ride on
local efforts. The likely result is an under provision of global ecosystem
services”. Barrett (2007) has provided a helpful categorization of GPGs
linked to the provision needs, showing that policy considerations cannot
be generalized and rather need to be adjusted for each specific GPG.

In the last decade analytical work in the GPG framework has often
been initiated or supported by states such as Sweden (Sagasti and
Bezanson, 2001) and international organizations including the United
Nations Development Program (UNDP) (Kaul and Conceição, 2006;
Kaul et al., 2003a). The UNDP has in this respect acted as a norm
entrepreneur actively promoting the concept of GPGs in the political
discussions on global governance. The first reaction to this work
was primarily positive but over time it has met with resistance from
a few academics,2 some industrialized countries such as the United
States and Japan and many developing countries. Indeed, active ef-
forts by proponents such as the EU to incorporate the concept in out-
come documents of major intergovernmental conferences in the early
2000s largely failed due to this resistance (Carbone, 2007). In a more
recent development the science advisory council of the Dutch Gov-
ernment advised the use of a GPG approach to reframe development
assistance into an agenda for international cooperation (van Lieshout
et al., 2010).

image of Fig.�1
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3. The Sustainability of the Global Energy System as a GPG

The energy system itself has been largely absent in the literature
on GPGs.3 Kaul and Le Goulven (2003) only consider sustainable ele-
ments of the energy system as national and regional public goods
which support global climate stability which in itself is the perfect ex-
ample of a pure GPG (Farley et al., 2010). We argue that there are
good reasons, both normative and analytical, to view the sustainability
of the global energy system as a GPG (Karlsson-Vinkhuyzen et al.,
2009). This proposition may seem counter-intuitive considering that en-
ergy is a commodity that is thought of as both rival and excludable. For
the individual consumer this is certainly the case. A sustainable energy
system is a clear GPG if, and only if, one takes a systems perspective.

Before proceeding, it is useful to define what we mean by an energy
system in this paper. A systems perspective of sustainability often con-
siders three domains; environmental, social and economic. We adopt
such a systems perspective to define an energy systembroadly to include:

• the physical infrastructure needed to extract, transport, transform
and use energy;

• the physical impacts on the environment and people of energy ex-
traction, transport, transformation and use;

• the social institutions (such as international agencies, governments
and the regulatory frameworks, markets and civil society groups)
designed to support the flow of energy services; and

• the individual actors involved in using energy services.

An energy system that has lowor no carbon intensitywould be a pub-
lic good for all humanity because it would give the non-excludable and
non-rival benefit of a less dangerous degree of climate change. There
are similar public good properties also of sustainable local energy sys-
tems; for example, local air pollution resulting from the burning of coal
or oil produces a public bad and an energy system which regulates and
promotes less polluting sources would thus provide non-excludable
and non-rival benefits for the community.

However, there are a number of other public good dimensions of a
sustainable energy system, beyond its link to pollution and climate
change. An energy systemwhich encourages energy efficiency and re-
lies less on carbon and more on renewable energy sources can mean
that more people will have access to modern energy services in the fu-
ture. Fossil fuels are definitely rival in character. Podobnik (2002:253)
concludes that because such a dominant portion of the world's energy
consumption is based on non-renewable resources (coal, petroleum,
natural gas) the energy foundation for the world economy is a
zero-sum game, where consumption of these resources by one group
“implies a future inability to consume for other groups”. Policies that
promote and support renewable energy on the other hand provide a
largely non-rival and non-excludable benefit for future generations.4

Access to modern energy services is both excludable and rival but it is a
pre-requisite for economic and social development.5 More equal global
prosperity, and thus drastically reduced poverty levels, are by itself
3 Lesage et al. (2010:159) claim that the G8 “attempts to provide unilateral leader-
ship for sustainable energy future as a global public good” and elsewhere mention
the notion of international public goods in relation to energy but does not go further
into defining or discussing the concept. Goldthau (2010) argues for viewing global en-
ergy security as a GPG, focusing on the global benefit of stable international markets in
fossil fuels.

4 Renewable energy sources are often virtually non-rival over space and time, such
as sunlight and to a certain extent wind, wave and geothermal energy. There is a di-
mension of rivalry, for example for the most attractive sites to build a wind turbine, hy-
dropower or geothermal plant. However, the full utilization of the renewable energy in
one location would generally not diminish the availability of that energy source in oth-
er locations. Other renewable energy sources such as biomass are rival as there is com-
petition for land. But if the production system is sustainable and does not degenerate
the soil over time it is non-rival towards future generations.

5 Access to energy has been recognized as an essential means to achieve the Millen-
nium Development Goals, facilitate education and healthcare, enable small businesses
to develop, and an important tool to reduce the burden of women.
normative goals even if it is not a GPG. It is the poorer countries that
will often havemost to gain in the long run froma sustainable energy sys-
tem because they would be less dependent on expensive fossil fuel im-
ports (and they also tend to have most to gain from avoiding
dangerous levels of climate change).6 Nonetheless, many rich coun-
tries, or indeed the security of the world community, would likely
benefit from reducing competition for scarcer petroleum resources
and reliance on a few big producers of their energy needs. A world
less dependent on fossil-fuels may also be one with less cause for geo-
political tension and conflict around the remaining reserves and thus
contribute to peace, see for example Podobnik (2002).

We thus argue that the sustainability of the energy system is a
GPG. This is a direct equivalent to looking at the stability of the finan-
cial system as a GPG (Griffith-Jones, 2003).7 Once financial stability
has been achieved it is nonrivalrous and nonexcludable and thus a
GPG (Griffith-Jones, 2003). It is a societal choice to view the global en-
ergy system as a system and thus identify its sustainability as a GPG.
Long and Woolley (2009) in their critique of the GPG concept, argue
that when it is applied to phenomena such as the financial system,
global peace or environmental sustainability, these are systemic fac-
tors and thus by definition constitute public goods. They, rightly,
argue that “[b]y virtue of being a system-level factor or characteristic,
that factor must be nonrival and nonexcludable within that system…

this is a question of self-definition, not analysis” (Long and Woolley,
2009:112). We cannot see why this very clear and logical reason for
seeing systemic factors as GPGs would be an argument against the
concept. On the contrary, the increasing interconnectedness of the
world makes this perspective a necessity.
4. How Much Global Provision of Global Public Goods?

Irrespective of how much, or little, countries are currently willing
to contribute to a sustainable energy system, our question is: How
much of the provision of such a GPG should take place at the global
level; that is, through global governance?8 In addressing this question
we turn to arguments for how to allocate governance to different
levels including the supranational without relying on national sover-
eignty as a primary criterion as the latter is one major obstacle in cur-
rent efforts towards strengthening global energy governance. The
literature dedicated to the concept and application of the principle
of subsidiarity falls in this category and provides our starting point.
Subsidiarity is about the allocation of authority, power and tasks in
a political order and about determining at what level of government –
or governance – these should reside (Føllesdal, 1998). The concept is
based on the assumption, similar to what was argued above for the pro-
vision of GPGs, that “no single level of organization is appropriate for all
social functions” (Trachtman, 1992:468) and has been subject to consid-
erable analysis in the study and practice of governance in the European
Union (EU). The EU is of course a very special case of governance but it
is the only one where politicians and scholars have so systematically
discussed the allocation of governance to levels above the nation-state.

The principle of subsidiarity has been institutionalized in the EU's
Maastricht Treaty both as a substantive principle prescribing that
decision-making should be made as close as possible to the citizens
(Scott et al., 1994), and as a procedural principle, prescribing that
the European Community shall only take action if Member States can-
not achieve the intended objectives and these ‘can, therefore, by reason
6 A parallel argument has been made by Griffith-Jones (2003), regarding the GPG of
a stable financial system: poor countries and poor people suffer significantly during fi-
nancial instability and thus have much to benefit from this GPG.

7 Griffith-Jones (2003) sees both the stability of the market system as well as its ef-
ficiency as a GPG.

8 A sustainable energy system clearly belongs to the aggregate effort GPG in Barrett's
(2007) classification.



10 There are no specific rules for energy trade in the WTO but it is now becoming ac-
cepted that WTO rules apply to energy in the same way as to other projects. The chal-
lenge is, however, to adapt the WTO framework to the international norms on climate
change (Selivanova, 2010).
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of the scale or effects of the proposed action, be better achieved by the
Community’.9 The two aspects of subsidiarity, the substantive and pro-
cedural, can be linked to the legitimacy and effectiveness dimension of
the concept respectively. The substantive principle aims to close the
democratic deficit and the procedural principle is to ensure that effec-
tiveness rules rather than the principle of sovereignty.

Føllesdal (1998) interprets the procedural principle so that action
should be taken at the level where it is most effective, the effective-
ness condition; and that action at the higher level should be taken
when lower levels cannot achieve the set goals in isolation, the neces-
sity condition. The latter may occur either because lower levels do not
have the capacity or because they are not willing to take action due to
different priorities.

A direct parallel argument to the effectiveness and necessity con-
ditions for supranational governance in the EU can be made for when
the global level needs to become more involved in providing GPGs;
when it is more effective or necessary to do so. In the next sections,
we will explore when this may be the case for global collaboration
for a sustainable energy system.

5. Global Provisioning of a Sustainable Energy System

While the academic attention to global energy governance has
been scant, it has picked up in the last few yearswith analysis that iden-
tifies key actors, activities and institutions (Florini and Sovacool, 2009;
Goldthau and Witte, 2010a; Karlsson-Vinkhuyzen, 2010; Lesage et al.,
2010). Most of these analyses however, do not distinguish clearly in
their analysis between global governance that supports or thwarts a
sustainable energy system, nor do they specify principle based criteria
for what type of governance is needed at the global level.

Here we apply the subsidiarity principle for identifying when
global governance is of value; when it is effective and necessary. Global
collaboration in providing the GPG of a sustainable energy system will
be effective:

1) when addressing GPG dimensions to policies themselves which
are unlikely to be addressed by individual countries or the market
such as knowledge and norms promoting sustainable energy

2) when it aims to strengthen the coherence of the international
community's governance for sustainable energy coordinating ad
hoc efforts and avoid overlaps

Global provision is necessary:

1) when lower levels of governance do not have the capacity or will
to take action to promote sustainable energy, or;

2) when global institutions (both norms and organizations) are contrib-
uting to preserving a fossil-fuel based unsustainable energy system

In the following section we will explore in more detail how the
current state of global energy governance fares against these criteria.
We do this first in more general terms and then for two core elements
of a sustainable energy system that have received considerable inter-
national policy coordination attention recently: energy efficiency and
renewable energy. For each section we will outline the benefits they
provide for the sustainability of the energy system, barriers to further
action, options for global governance, a list of current (limited) at-
tempts at global governance and suggestions where these initiatives
could be strengthened.

5.1. Global Institutions for Sustainable Energy

The effectiveness criteria for global energy governance would
prescribe e.g. international norms and coherence of the international
9 Article 3b (2), Treaty of the European Community.
community's activities on energy. On norms, the 20th century was
characterized by a veritable explosion of international norms, both in
the legally binding form of treaties etc. (hard law) and in the non-
legally binding form of declarations etc. (soft law), however, energy
and sustainable energy largely escaped this thickening of the normative
landscape particularly in the UN context (Karlsson-Vinkhuyzen, 2010).
But also in the field of trade there are no commonly agreed rules for
the trade of energy resources and investment flows (Goldthau and
Witte, 2010b).10 In the last two decades of the 20th century and
the first decade of the 21st this changed marginally. Sustainable en-
ergy, or rather energy for sustainable development, emerged as a
theme in environment oriented summits, sparingly in Agenda 21
adopted at the Earth Summit in Rio de Janeiro in 1992, but more in
the Johannesburg Plan of Implementation (JPOI) from the World
Summit on Sustainable Development (WSSD) in 2002. The JPOI pri-
marily confirmed the Decision on energy for sustainable develop-
ment adopted at the 9th Commission on Sustainable Development
(CSD) held in 2001 which makes very general recommendations on
energy efficiency, renewable energy, rural energy, transport etc.
(Commission on Sustainable Development, 2001). The CSD-9 was the
first time this theme had been discussed in a high-level intergovernmen-
tal setting and the CSD returned to the same topic in its 2006/2007meet-
ings. This time however, disagreements were so substantial that no
decision was adopted (Karlsson-Vinkhuyzen, 2010). This makes a rather
meager collection of normative text adopted by the international com-
munity and what has been adopted is vague and lacking accompanying
implementation plans with division of responsibilities. Nonetheless,
2012 has been designated as the International ‘Year of Sustainable Ener-
gy for All’ by the UN and considerable but fruitless efforts weremade for
the United Nations Conference on Sustainable Development in Rio de
Janeiro in 2012 to adopt targets related to energy efficiency, renewable
energy and energy access.11 The climate regime is another possible
source of norms for a sustainable global energy system if it becomes
strong enough to influencemember states to both reorient their national
energy systems and support international organizations to do the same
(Karlsson-Vinkhuyzen, 2010).

On coherence, collaboration among governments at the global level
in support of sustainable energy has been intensifying both within and
outside the UN system albeit from low starting levels. Almost all UN or-
ganizations, agencies andprograms have some activities related to ener-
gy in developing countries, thus implicitly fulfilling the necessity
criterion for global governance where there is not enough capacity at
levels. Most of these activities, at least in financial terms, have, however,
gone to carbon intensive rather than renewable energy sources, thus
creating a situation where it would indeed be necessary to counteract
this with global governance for sustainable energy. Each organization
addresses energy from its own priorities, whether it is poverty eradica-
tion, environment or industrial development and the degree of coordi-
nation within the UN system is low (Karlsson-Vinkhuyzen, 2010).
Outside the UN system there aremany recent efforts by the Internation-
al Energy Agency (IEA), G8, and various regional intergovernmental or-
ganizations to both discuss and more concretely collaborate on certain
elements of sustainable energy measures, see e.g. Karlsson (2009) and
Lesage et al. (2010), and in 2009 a new intergovernmental organization
was established on renewable energy (see below). There are also many
multistakeholder or public–private partnerships targeting a particular
sub-set of the energy sector, some of which we will describe below.
The goals of universal energy access by 2030, energy intensity reduction of 40% and
a global energy mix of 30% renewables were adopted at the Vienna Energy Forum
in 2011 and a campaign was launched to raise awareness of these for the Rio+20
meeting (IISD, 2011b).
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5.2. Emerging Global Policy Coordination on Energy Efficiency

A system promoting energy efficiency has many advantages and is
a key component of a sustainable global energy system. First, such a
system can result in greatly reduced greenhouse gas emissions. The
IEA (2009) estimates that 59% of mitigation strategy investments to
achieve the 450 ppm scenario by 2030 must come from end-use effi-
ciency. It has been estimated that if all cost-effective energy efficiency
measures were implemented it could reduce energy consumption
growth between 55 and 75% by 2030 compared to business as usual
(McKinsey quoted in AGECC (2010)). Energy efficiency is also often
the cheapest source for additional energy as e.g. developing countries
struggle to fill increasing demands.12

Achieving energy efficiency improvements, however, is not straight-
forward. Energy efficiency is ‘invisible’, difficult to quantify and the sub-
ject of several pervasive barriers including the low priority many
consumers and businesses place on reducing energy costs through ener-
gy efficiency improvements, access to capital andmarket failures includ-
ing principal–agent problems, insufficient information, and externalities,
see for example International Energy Agency (2007). Some of these bar-
riers lie in the international domain, for example the lack of international
standards provides a barrier to trade in energy efficient goods.13

The local and global benefits of achieving low energy intensity
(high energy efficiency) should mean it is a win–win situation for
all states to cooperate to achieve it. Energy-efficiency can be pursued
in many locations without concern that it will reduce the opportunity
for such measures elsewhere, except if there is a competition for in-
vestment. Global cooperation would be in line with our framework
be particularly valuable if it supported the capacity and motivation
of countries to take action, addressed barriers in the international sys-
tem and targeted the social/political system properties of energy effi-
ciency as a GPG. In particular, the development of international
standards and the removal of distortionary fossil fuel subsidies can
play an important role in the contribution to the sustainability of the
global energy system according to the effectiveness and necessity
criteria of the principle of subsidiarity. Fig. 2 captures some of the ele-
ments of energy efficiency (many of which have direct parallels for re-
newable energy discussed below) that are more private vs. public in
the two dimensional space of rivalry and excludability. Some elements
of energy efficiency are more easily made public (such as information
on best policy options and technologies and international standards)
than others (such as the energy savings benefits from the installation
of new energy efficient technology).

International standards (IS) of product energy performance exhib-
it particularly strong public good characteristics and would also address
a current obstacle for energy efficiency promotion in the international
system. While many countries employing national standards and some
regional standards are emerging, it is not enough, particularly in the
case of globally traded goods (International Energy Agency, 2010b). Na-
tional standards have proved to be highly effective in achieving energy
savings at low cost (Waide and Bernasconi-Osterwalder, 2008), but IS
have three additional benefits: they help to avoid duplication of effort,
support scientific cooperation and possible harmonization of public pol-
icies, and allow for interoperability of goods across national boundaries.
International standards could be adopted in a way that is flexible in
relation to different climate conditions and product usages by taking
efforts to “minimize unnecessary differences in energy performance
test procedures, certification, accreditation and compliance regimes” as
this would “simplify the number of different tasks a manufacturer has
12 There is a discussion on the potential double effects of strong action on energy ef-
ficiency; this can help all countries by reducing demand for fossil fuels and thus reduc-
ing their price, which at the same time creates negative incentives for further efficiency
measures and emission reductions.
13 This is illustrated by the fact that the single largest causes of national notifications
to the WTO under the Agreement on Technical Barriers to Trade are efficiency stan-
dards and labels (Waide and Bernasconi-Osterwalder, 2008).
to undertake in order to sell products into multiple international mar-
kets” (Waide and Bernasconi-Osterwalder, 2008:4). Companies would
then have larger incentives to invest in R&D for more efficient technolo-
gies (AGECC, 2010).

Other international norms such as a treaty that bans the export of old
energy inefficient technology to developing countries, see Bradbrook and
Wahnschafft (2005) and an international pledge (IISD, 2011a) to remove
fossil fuel subsidies could contribute to amore sustainable energy system.
The international community could also set itself targets for energy
efficiency, for example, the UN Secretary General's a Advisory Group
on Energy and Climate Change (AEGCC) suggested a target for reducing
global energy intensity by 40% by 2030 (AGECC, 2010).

Many countries have recognized that energy efficiency could be a
fruitful area for international cooperation. For example, the International
standards organization (ISO) and International Electro-Technical Com-
mission (IEC) have been active for decades setting standards that direct-
ly influence energy efficiency policy. The ISO has around 20 technical
committees concerned with energy efficiency and has published more
than 100 ISO standards covering energy efficiency of buildings, industri-
al products and processes, fuel consumption of vehicles, methods for
analysis and energy management.14 At the policy level the IEA's Energy
Efficiency Working Party has been meeting for almost three decades.
This forumprovides senior government officials of IEAmember countries
(and recently also from China, India and Russia) an opportunity to share
information and experience relating to energy efficiency policy develop-
ment and implementation.More recently, there has been an increased at-
tention focusing on global energy efficiency cooperation spearheaded by
the G8 Gleneagles Plan of Action (G8, 2005)15 and later followed by the
G8 initiated International Partnership for Energy Efficiency Cooperation
(IPEEC) by the G8 members plus Australia, Brazil, China, India, Mexico,
the Republic of Korea and the European Community. The partnership's
focus is to facilitate those actions that yield high energy efficiency gains
and improvements.16 The IPEEC will encourage cooperation in areas in-
cluding exchanging information on standards/codes/norms and labels
for buildings, energy-using products and services, methods for energy
measurement, tools for financing energy efficiency, public procurement
policies, best practice guidelines, technology development etc.

However, these and other on-going efforts by various international
organizations are not sufficient. Despite the obvious advantages there
14 This information was obtained from a presentation by Rob Steele, ISO Secretary-
General, to IEA-ISO IEC Workshop ‘International Standards to promote energy efficien-
cy and reduce carbon emissions’, Paris, 16 March 2009.
15 See http://www.number10.gov.uk/Page7882 accessed 15 April 2009.
16 See http://www.energy.gov/media/IPEEC_declarationfinal_June082008.pdf accessed 1
March 2009.
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is still some resistance to collaborating on energy efficiency. This was
clearly illustrated in the CSD negotiations in 2007 where the most con-
tentious issue in the paragraph on energy efficiency was the one on
international-level measures (Karlsson-Vinkhuyzen, 2010). Most of
the text remained bracketed when negotiations stopped. In the para-
graph on efficiency standards and labeling the regional or international
cooperation that many governments had called for in their statements
was reduced to “international support for national efforts to adopt stan-
dards and labeling for energy-efficient appliances and consumer equip-
ment” (2007:17j).17 This shows that it will not be easy to identify the
‘who’ and ‘what’ of stronger global provisioning of a more efficient en-
ergy system.

As a result of difficulties at the political level, efforts at the global co-
ordination of such standards have intensified at a technical level. For ex-
ample, the IEA's Implementing Agreement ‘Efficient Electrical End-Use
Equipment (4E)’18 represents an initiative of 13 countries to coordinate
their energy efficiency standards development and implementation.
This type of technical-level activity could provide the model for a
bottom-up, organic approach to the provision of GPG aspects of energy
efficiency to complement the often tortuous political-level initiatives.

5.3. Emerging Global Policy Coordination on Renewable Energy

Renewable energy provides about 18% of theworld's energy. Increas-
ing the proportion of renewable energy in the national and global energy
mix provides a key component of a sustainable energy system. Firstly, it
is one of the major avenues to reduce CO2 emissions. The International
Energy Agency (2010a) estimates that around 150 GW/year of renew-
able energy generation capacity will need to be installed from now
until 2050 in order to halve CO2 emissions by 2050 which would mean
that 50% of energy generation would come from renewables.

Secondly, it can increase energy security as renewable energy sources
are much more geographically spread and all countries (in contrast to
fossil fuels) have access to some sources that can be developed. Supply
is also not exhaustive over time (if properly managed). Thirdly, renew-
able energy – because of the much more decentralized production pat-
tern – can be a good option to provide people in distant rural areas
who are not yet connected to the grid with modern energy.

Renewable energy uptake is very uneven, and poor countries are
effectively excluded from the opportunity that renewable energy pro-
vides due the initial cost of technology development and implemen-
tation. Barriers and opportunities beyond high cost include: low
public awareness, subsidies for conventional energy sources, ineffec-
tive political frameworks, inadequate value given to environmental
damage (e.g. carbon emissions), inadequate technical know-how,
andmisinformation. Furthermore, key stakeholders tend to give low pri-
ority to technologies they are not familiar with (Karakosta et al., 2010),
and established energy industries have fully developed technology,
strongmarket structures, powerful companies and considerable financial
subsidies. Authoritative information is lacking with regard to efficient
policies in terms of legislation, market incentives and institutional frame-
works. In the case of biofuels ambiguous analysis of the greenhouse gas
emissions of the crops, the lack of harmonized sustainability standards
and large scale subsidies and import tariffs in developed countries reduce
the ability for expansion of trade from developing countries (Zarrilli,
2010). Obstacles in the international system include the highly volatile
oilmarkets partly due to lack of international rules governing transparen-
cy etc., lack of regulation limiting fossil fuel subsidies and the unstable
and low carbon price. These constitute obstacles for markets to make ac-
cessible the long-term capital required for alternative energy develop-
ment and deployment (Huntington and Jojarth, 2010).

In order to contribute their part to a sustainable global energy system,
developing countries could bypass the need for massive investments in
17 In the end as noted above, there was no agreement on the decision document.
18 See http://www.iea-4e.org/.
“old” energy technology and move right into large-scale use of sustain-
able energy. The necessity criteria make this a clear case for global gov-
ernance with massive supportive measures in order to transfer the
necessary knowledge and resources to countries not able to benefit
from these technologies and to motivate all countries to make signifi-
cant investments in renewable energy. For example, investment from
the market will not come to the least developed countries unless their
domestic barriers are addressed and this can be done with support
from bilateral andmultilateral support (Cosbey et al., 2008). The gover-
nance of the global economy – including primarily international trade,
investment, environmental treaties – needs to be designed so that it
provides “a protective, encouraging and facilitating effect” on renew-
able energy (Steiner et al., 2006:156). High-capital intensive technolo-
gies such as some renewables may more than other options need long
term certainty in the climate regime (Blyth, 2010).

The international community could also address the public good
properties of the renewable energy system in a collaborative manner,
benefitting from scale efficiencies and pooling of resources and
expertise in line with the effectiveness criteria of the subsidiarity
principle. For example, the level of research into renewable energy
technologies is very low even in developed countries (in IEA member
countries only 7.7% of RD&D is devoted to renewable energy), which
should motivate pooling of resources. The report of the 2009 Interna-
tional Energy Conference identified several necessary functions of
global energy governance including: internationally and nationally
coordinated energy research agendas; a mechanism for influencing
governments to prioritize energy research, and a mechanism for moni-
toring R&D developments worldwide, reassessing priorities and en-
abling rapid dissemination of research outcomes (UNIDO, 2009).
Policy reviews and dissemination of best national practices by interna-
tional organizations could benefit both developed and developing coun-
tries which could be complemented by policy assistance to developing
countries (Lesage et al., 2010). Internationally accepted standards for
the production process of biofuels would reduce barriers to trade for de-
veloping countries but in linewithWTO case law such standards should
be flexible and reachable through different approaches. Furthermore it
is vital that developing countries are assisted so that they can participate
in the development of such standards on equal terms (Waide and
Bernasconi-Osterwalder, 2008).

The current global landscape of actors supporting renewable energy
policy is characterized by compartmentalization, limited systematic
pooling of information, analysis and coordination at an international
level (Steiner et al., 2006), thus far from the coherence and cooperation
that the effectiveness principle calls for. It involves UN agencies, inter-
national development banks, more limited intergovernmental arenas
such as the G8 and organizations including the IEA, public–private part-
nerships, multi-stakeholder networks, industry associations and NGOs.
Activities have covered the range from capacity building and project
support in specific locations to biannual international conferences on
renewable energy drawing together considerable governmental dele-
gations and other stakeholders with voluntary public commitments as
outcomes.19 In the area of biofuels, there are many parallel but not co-
ordinated efforts that exist to develop sustainability criteria for biofuels.
A recent addition to the organizational landscape is the International
Renewable Energy Agency (IRENA) that was established in January
2009 as a coalition of interested countries and outside the UN. With
more than 149 countries, IRENA aspires to become the main driving
force for promoting a rapid transition to widespread renewable energy
use.20 It envisages giving practical advice and support for all nations, fa-
cilitating access to all necessary information such as resource potential,
best practice, effective financial and policymechanisms, and technolog-
ical expertise.
19 These were started by Germany which organized one in Bonn 2004 and continuing
in Beijing 2006, Washington D.C. 2008 and Delhi 2010, see www.ren21.net.
20 See www.irena.org.
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Renewable energy is more controversial in global governance than
energy efficiency as it is a competitor to fossil fuels that many coun-
tries have substantial interests in. Periods of high oil prices and the
prerogative of climate change have nonetheless triggered political in-
terest in international cooperation. The WSSD in 2002 for the first
time after tough negotiations included a semi-quantitative goal to
‘substantially increase the global share of renewable energy sources…
and regularly evaluate available data to review progress to this end’
(United Nations, 2002). Many countries spoke warmly in favor of re-
newables in the negotiations on energy at the CSD in 2007, particularly
the EU, least developed countries and small island developing states.
Yet, in every paragraph referring to energy sources and technologies
throughout the text there was a battle over the balance between fossil
fuels and renewables (Karlsson-Vinkhuyzen, 2010). The EU tried to
institutionalize a review process for the WSSD target on renewable
energy that would involve a number of UN agencies but this met hard
resistance and the negotiations broke down.

6. Conclusions

Each GPG has a unique provision path (Kaul and Le Goulven, 2003),
and this will certainly be the case for energy should the international
community start seeing and addressing the sustainability of the energy
system as a GPG. Even then the national level will remain the key policy
making level for creating a sustainable energy system globally, it is here
that the main drivers of unsustainable energy production and consump-
tion patterns lie andwheremost positive incentives for energy efficiency
and renewable energy can be put in place. In this paper, however, we
have focused on the role that the international community does and
could play and explored ingredients for global energy governance
through theories of GPG provision and subsidiarity in multilevel gover-
nance. This approach has enabled us to argue that global provisioning to-
wards this GPG of a sustainable energy system is desirable when it is
effective and necessary, such as in strengthening the capacity and
motivation of countries to take action, addressing barriers in the interna-
tional system and target the GPG properties of global sustainable energy
collaboration including knowledge creation and diffusion, international
standards and targets. We consider this approach to be fruitful as it
givesmore specific guidance on directions for strengthening global ener-
gy governance compared to approaches than previous efforts to analyze
the need for global energy governance.

Kaul et al. (2003a) give considerable attention to the ‘who’ and
‘how’ dimensions of producing GPGs and they particularly stress the
need for an open and participatory debate on which GPGs need to
be produced jointly. We hope this paper will contribute to such a de-
bate for a sustainable energy system. As the history of the develop-
ment and political use of the GPG concept has shown, it still meets
considerable resistance in general and is likely to meet even stronger
resistance for energy. It will be a long road to make this issue as com-
fortable issue in global governance as global epidemics, environmen-
tal pollution or financial stability.
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