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Introduction
While some jurisdictions over the past approximately thirty
years have enacted new legislation supporting next generation energy technologies, such developments have been ad
hoc without any overall coordinated plan for supporting
the energy sector in general, and they have been made in
response to specific and limited ideas supported by national
governments at the time.1 A significant need exists for a coordinated approach to planning a comprehensive legal management regime to support newly emerging energy technologies
and to ensure that such a regime is consistent with, and supportive of, sustainable energy development.
This Article seeks to justify the need for a coordinated
approach to the development of new legal management
regimes to support and promote next generation energy technologies. The Article will also explain the need for separate
legal management regimes at both the international and
domestic levels. Part I of this Article will provide background
on next generation technologies and argue for the adoption
of new legal management regimes in the context of next generation technologies. In Part II the Article will describe the
current state of public international law regarding next generation energy technologies, including treaties, non-binding
declarations, and the role of international institutions. Part
III will then examine the contents of the proposed new international and domestic legal management regimes. Part IV
will address various difficulties that may arise along the path
toward legal management regimes governing next generation
technologies.

Background

A.

The Forces Pushing Next Generation Technologies

Various environmental concerns have begun to push society
to adopt policies and laws consistent with sustainable development principles. The most significant of these concerns
has been the growing international awareness of climate
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change and the impact of energy production and consumption. Energy consumption is by far the largest contributor
to climate change of all sectors of the economy.2 While each
nation relies on a different combination of energy sources,
energy production and consumption is responsible for eightythree percent of all carbon emissions in developed countries.3
Coal-fired electricity generation is the biggest contributor to
climate change of all the energy technologies, with oil also
contributing substantially.4 Natural gas is the cleanest of all
the fossil fuel technologies, although its use still produces
significantly more carbon emissions than all the renewable
energy technologies, which produce little or no such emissions.5 Some developed countries, notably the United States,
have resisted binding international atmospheric carbon emission targets and reductions, such as those set forth in the
Kyoto Protocol6 to the United Nations Framework Convention on Climate Change (“UNFCCC”).7 However, the most
recent scientific report on the issue by the Intergovernmental
Panel on Climate Change (“IPCC”),8 together with the Stern
Report,9 has convinced all but the most ardent skeptics of
the need to take action at the governmental level to address
the problem. The statistical information in the IPCC report
demonstrates that there can be no satisfactory solution to the
global climate change problem unless the current use of fossil
fuels is curtailed.10
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Thomas R. Karl & Kevin E. Trenberth, Modern Global Climate Change, 302
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Int’l Energy Agency, CO2 Emissions from Fuel Combustion:
Highlights 8 (2009).
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Conference of the Parties to the United Nations Framework Convention on
Climate Change: Kyoto Protocol, Dec. 10, 1997, 37 I.L.M. 22 (1998); See
United Nations Framework Convention on Climate Change, Status of
Ratification of the Kyoto Protocol, http://unfccc.int/kyoto_protocol/status_of_
ratification/items/2613.php (last visited Oct. 17, 2010) (noting the United
States has yet to ratify the Kyoto Protocol).
United Nations Framework Convention on Climate Change, May 9, 1992,
1771 U.N.T.S. 107 [hereinafter UNFCCC].
Intergovernmental Panel on Climate Change, Climate Change
2007: The Physical Science, Contribution of Working Group I to
the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change (Susan Solomon et al. eds., Cambridge Univ. Press 2007)
[hereinafter IPCC].
Nicholas Stern, The Economics of Climate Change: The Stern Review
(Cambridge Univ. Press 2006).
See IPCC, supra note 8, at 2, 37.
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Climate change is only one of the societal problems caused
by the current predominance of fossil fuels as an energy
source. In many developing countries, the major environmental issue is local smog and air pollution in large cities caused
by coal fueled electricity production and widespread use of
motor vehicles.11 Sulfur emissions from coal-fired power stations are also responsible for creating acid rain, which has
decimated forests and polluted lakes and rivers in many parts
of the world, particularly in Eastern Europe, China, and the
eastern United States.12
Energy security is another major concern for all nations,
particularly developed countries that rely on steady oil (and,
to a lesser extent, coal and natural gas) supplies to maintain
their affluent living standards.13 This worldwide dependence
on fossil fuels for electricity generation and transportation
has allowed the Organization of the Petroleum Exporting
Countries (“OPEC”) and other large fossil fuel-exporters to
use oil embargos and supply disruptions as political tools to
coerce energy-importing nations into supporting their policies.14 As a result, energy security is increasingly seen as an
issue of international peace and security.15
The link between energy, poverty, and negative effects
on human health and welfare is also a major concern. The
lack of international planning in relation to a sustainable
energy future is largely responsible for the continuing poverty in many developing countries, particularly in Africa.16
The United Nations Development Programme (“UNDP”)
reported in 2001 that around two billion people worldwide
are denied access to modern energy services and are forced to
rely, instead, on traditional energy sources such as burning
firewood and dung.17 This reliance deprives children of educational opportunities because no light is available for studying after nightfall.18 It also prevents women from engaging
in economic activities because they must spend a significant
proportion of their day searching for firewood.19
11. See Adrian Bradbrook, The Development of Renewable Energy Technologies
and Energy Efficiency Measures through Public International Law, in Beyond
the Carbon Economy: Energy Law in Transition 109, 110 (Donald
N. Zillman et al. eds., 2008) [hereinafter Development of Renewable Energy
Technologies]; J. Slanina et al., Local Air Pollution in Fast Developing Nations,
67 Pure & Applied Chemistry 1407, 1408 (1995).
12. See Chris C. Park, Acid Rain: Rhetoric and Reality 3, 91 (1987); James
Regens & Robert Rycroft, Options for Financing Acid Rain Controls, 26 Nat.
Resources J. 519, 519 (1986). This problem is now controlled in some
states by the United Nations Convention on Long-Range Transboundary Air
Pollution, Nov. 16, 1979, 18 I.L.M. 1442 (1979).
13. For a discussion of legal issues associated with energy security, see Andrei
Konoplyanik, Energy Security and the Development of International
Markets, in Energy Security: Managing Risk in a Dynamic Legal
and Regulatory Environment 47, 47–84 (Barry Barton et al.
eds., 2004); John Gault, European Energy Security: Balancing
Priorities (2007), available at http://www.fride.org/publication/213/
european-energy-security:-balancing-priorities.
14. See David Zaring, CFIUS as a Congressional Notification Service, 83 S. Cal.
L. Rev. 81, 92 (2009) (mentioning OPEC’s past “politically motivated oil
embargo on the United States”).
15. See, e.g., Achim Steiner, Foreword to Climate Change and Energy
Security, at xxii–xxiii (Felix Dodds et al. eds., 2009).
16. U.N. Development Programme, U.N. Department of Economic
and Social Affairs and the World Energy Council, World Energy
Assessment: Energy and the Challenge of Sustainability 7 (2001).
17. Id.
18. Id.
19. Id.
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The negative health effects associated with using traditional energy sources are also significant. Burning solid fuels
in traditional stoves in poorly ventilated kitchens causes high
levels of internal air pollution in homes. This pollution affects
the health of all occupants in the home, especially women
and children.20 Additionally, the lack of available energy to
extract clean subsurface water or to boil water increases the
risk of drinking contaminated water.21
The UNDP advises that renewable energy resources and
energy efficiency measures will play a key role in reducing
poverty.22 Solar and wind energy are seen as particularly
important because they are capable of fueling stand-alone
energy systems.23 These systems will continue to be indispensable in rural areas of less developed nations, where electrification programs are unlikely to extend beyond major
cities and towns.24
The only way to break free from these environmental,
security, and poverty issues is to rebalance the energy mix
worldwide to include next generation energy technologies.25
While it is unrealistic to expect these technologies to replace
fossil fuels in the foreseeable future, many next generation
technologies are sufficiently developed and accessible to
make a substantial contribution to each nation’s energy production capacity.26

B.

Defining Next Generation Energy Technologies

It is essential that next generation energy technologies effectively address and resolve the societal difficulties associated
with the current energy mix worldwide. These technologies
must also support the most significant emerging principle of
environmental law: sustainable development.
The World Commission on Environment and Development (also known as the Brundtland Commission) defines
sustainable development as “development that meets the
needs of the present without compromising the ability of
future generations to meet their own needs.”27 To determine
which energy technologies are consistent with this principle,
it is useful to draw upon the comprehensive list of indicators
for sustainable energy development provided in the International Energy Agency’s (“IEA”) report, Energy Indicators
for Sustainable Development: Guidelines and Methodologies.28
Among the most significant of these indicators are that the
20.
21.
22.
23.
24.

25.
26.

27.
28.

Id. at 11.
See id. at 9 tbl.2.
Id. at 7.
U.N. Development Programme, supra note 16, at 14.
See Adrian Bradbrook & Judith Gardam, Placing Access to Energy Services
Within a Human Rights Framework, 28 Hum. Rts. Q. 389, 391 (2006);
United Nations Development Programme, World Energy Assessment:
2004 Update 35–36 (2004).
See id.
See Int’l Energy Agency, Renewables in Global Energy Supply: An
IEA Fact Sheet (2007), available at �������������������������������������
http://www.iea.org/papers/2006/renewable_factsheet.pdf (noting “[i]n 2004, renewable accounted for 13.1% of . . .
world total primary energy supply,” though the vast majority of this was from
biomass and hydropower).
World Comm’n on Env’t & Dev., Our Common Future 43 (1987).
Int’l Atomic Energy Agency et al., Energy Indicators for Sustainable
Development: Guidelines and Methodologies 11–15 (2005), available
at http://www.iea.org/textbase/nppdf/free/2005/Energy_Indicators_Web.pdf;
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energy production must (1) be universally accessible; (2) be
affordable; (3) satisfy health and safety requirements; (4)
assure efficiency of energy conversion and distribution; (5)
promote energy efficiency29 in all sectors of the economy;
(6) maintain diversification of energy supplies; (7) maximize
energy security; (8) preserve soil and water quality; and (9)
avoid excessive deforestation.30
These indicators demonstrate that promoting energy efficiency and conservation in all sectors of the economy is consistent with the principle of sustainable development. They
also show that sustainable development is supported by the
use and adoption of renewable energy resources31 with the
exception of large-scale hydro-electricity, which can cause
landscape destruction, compromise fish stocks, and severely
disrupt the lifestyle or threaten the existence of native aboriginal tribes.32

C.

Why Are Legal Management Regimes Essential?

In energy policy management circles, the role of law in
shaping and implementing energy policy is not always well
understood. Over the past two decades, many industrialized
countries have shifted from a reliance on regulation to a “free
market approach,” with the assumption that the market can
regulate energy issues without legal intervention.33 In other
countries, the emphasis has been on “light-handed” regulation, which focuses on the use of unenforceable guidelines

29.
30.
31.

32.

33.

see also European Energy Agency, Energy and the Environment in the
European Union 7 (2002).
The term “energy efficiency” has been defined as “a change to energy use that
results in an increase in net benefits per unit of energy.” Energy Efficiency and
Conservation Act of 2000 (Public Act 2000 No. 14) (N.Z.).
Int’l Atomic Energy Agency et al., supra note 28, at 11–15.
The IEA equivocates somewhat with regard to nuclear energy. The last energy
indictor listed above appears to suggest that nuclear power stations may be
acceptable if the amount of energy they generate far exceeds the problems
associated with the radioactive wastes they produce over their lifetimes.
It is beyond the scope of this article to determine whether nuclear energy
is appropriate and acceptable. Opinions on this issue are polarized. Some
countries, such as Belgium and France, rely heavily on nuclear energy for
electricity generation. See World Nuclear Ass’n, Nuclear Power in Belgium,
http://www.world-nuclear.org/info/inf94.html (last visited Oct. 17, 2010)
(stating nuclear energy provides 54% of Belgium’s domestically-generated
electricity); World Nuclear Ass’n, Nuclear Power in France, http://www.
world-nuclear.org/info/inf40.html (last visited Oct. 17, 2010) (stating that
in France, over 75% of electricity is generated by nuclear energy). Others,
such as Australia and New Zealand, have outlawed nuclear power. See New
Zealand Nuclear Free Zone, Disarmament, and Arms Control Act 1987
(Public Act 1987 No. 86) (N.Z.) (declaring New Zealand a “Nuclear Free
Zone”); Nuclear Activities (Prohibitions) Act (Vic) s 8 (Austl.) (prohibiting the
construction or operation of nuclear reactors). For the purposes of this article,
nuclear energy is not considered a next generation technology because it has
existed since the early 1960s.
See D.M. Rosenberg et al., Environmental and Social Impacts of Large Scale
Hydroelectric Development: Who Is Listening?, 5 Global Envtl. Change 127,
143–45 (1995). Litigation has challenged large-scale hydro projects because
of these undesirable consequences. See, e.g, Commonwealth v. Tasmania
(1983) 158 CLR 1 (Austl.).
See Patrick Blum, European Commission Plans for Energy Market
Deregulation Offer Mixed Prospects for Consumers, N.Y. Times, Nov.
13, 2007, available at http://www.nytimes.com/2007/11/13/business/
worldbusiness/13iht-renelec.1.8311283.html; Michael Evan Stern &
Margaret M. Mlynczak Stern, A Critical Overview of the Economic and
Environmental Consequences of the Deregulation of the U.S. Electric Power
Industry, 4 Envtl. Law. 79, 83, 101 (1997) (describing the deregulation of
U.S. energy markets).
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and voluntary negotiated agreements rather than enforceable
laws and regulations.34
A recent argument in the context of the climate change
debate is that introducing carbon emission trading or similar
climate change mitigation laws will render laws promoting
next generation energy technologies unnecessary, as such
technologies will be automatically promoted by the climate
change legislation.35 However, a serious commitment to the
widespread adoption of next generation energy technologies requires a more comprehensive legislative response than
relying on a tangential spin-off effect from other forms of
legislation or policies. Legislative barriers to the implementation of the new technologies must be removed and specific
forms of encouragement for such technologies will be necessary. Such changes must be implemented by creating effective legal management regimes promoting next generation
energy technologies.
Establishing legal management regimes for implementing and supporting next generation energy technologies is
essential for a number of reasons. First, investment will not
occur without adequate legal protection for consumers and
investors. The transition from a fossil-fuel dominant energy
sector to clean energy solutions will require massive investment, and interested parties will need assurance that their
legal position is protected.36 Investment is always risky, and
investors will factor sovereign risk and the likelihood of
financial returns into their decisions.37 Therefore, governments seeking to encourage investment in the energy sector must establish a fair and reasonable legal management
regime that protects the interests of consumers and investors
and provides adequate forms of legal recourse.38
Second, history shows that energy development requires a
legal management regime. No jurisdiction in the world has
achieved a prominent energy sector without a comprehensive
legal regime, except where the energy sector is nationalized.39
In the oil and gas sector, for example, national legislation
invariably grants legally enforceable exploration rights to
private participants, with further development rights if the
34. See, e.g., Alan E. Bollard & Michael Pickford, New Zealand’s ‘Light-Handed’
Approach to Utility Regulation, 2 Agenda 411, 417–18 (1995).
35. In Australia, this argument was advanced by the Business Council of
Australia and the Productivity Commission as a reason to abandon the
national renewable energy target. See Paul Kelly, Renewable Energy Target
Initiative Is Mad, Bad Tokenism, The Australian, Aug. 19, 2009, available
at http://www.theaustralian.com.au/news/opinion/renewable-energytarget-initiative-is-mad-bad-tokenism/story-e6frg6zo-1225763632586.
However, it has yet to gain any substantial support in Parliament. See Paul
Kelly, Green Policy Bites Labor, The Australian, Feb. 13, 2010, available at
http://www.theaustralian.com.au/politics/opinion/green-policy-bites-labor/
story-e6frgd0x-1225829861538.
36. Adrian Bradbrook, The Development of a Regulatory Framework on Consumer
Protection and Consumer Information for Sustainable Energy Use, 5 Asia Pac.
J. Envtl. L. 239, 245 (2000) [hereinafter Regulatory Framework on Consumer
Protection].
37. See Duncan H. Meldrum, Country Risk and Foreign Direct
Investment 1–2, available at http://www.nabe.com/am99/meldrum.pdf.
38. Regulatory Framework on Consumer Protection, supra note 36, at 239, 245.
39. See, e.g., Thomas von Danwitz, Regulation and Liberalization of the European
Electricity Market–A German View, 27 Energy L.J. 423, 432 (2006); Edna
Sussman, The Energy Charter Treaty’s Investor Protection Provisions: Potential to
Foster Solution to Global Warming and Promote Sustainable Development, 14
ILSA J. Int’l & Comp. L. 391, 400 (2008).
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exploration results are positive.40 While drafted to provide
adequate financial return to governments from royalties and
to protect the national interest, effective legislation also contains sufficient financial incentives and legal rights to private
participants to encourage substantial financial investment in
an inherently risky enterprise.41
Third, the need for adequate legal protection for investors
is not altered merely because many next generation energy
technologies are less centralized than traditional fossil fuel
industries and may be implemented at local and regional
levels. For example, individuals will be hesitant to invest in
solar energy appliances, such as solar water heaters or solar
photovoltaic cells for electricity generation, if their investment might be rendered ineffective by a large building or
tree on a neighboring property shading their solar collector
panels. For this reason, investment in this field necessitates
an adequate law of solar access protection.42 Failure to adopt
even simple laws of this nature can hinder the development
of solar energy by individuals and businesses.43
Fourth, the flexibility of legal responses is often underestimated or misunderstood by non-lawyers. A legal management
regime need not consist solely of traditional regulation, but
may include financial incentives to investors.44 It may also act
as a form of education to consumers and society generally.45
In the energy sector, some jurisdictions have already adopted
education-based legal measures, such as energy labeling laws,
which require manufacturers of specified forms of electric
appliances including refrigerators, washing machines, and
air conditioners, to attach a government-approved label in
a prominent position on the appliance specifying its energy
performance.46 The purpose of such a law is to encourage
public awareness of energy efficiency and to educate the community about its importance.47
Finally, the credibility of next generation energy technologies requires governments to enact a legal management
regime. In light of the comprehensive legal regimes enacted
in respect of fossil fuel industries, the absence of such a
regime would indicate to investors in particular, and society
in general, that clean energy solutions are regarded by the
government as peripheral or second-best.
Having justified the need for legal management regimes,
it is necessary to consider how to frame them. While the
emphasis to date has been on the development of national
40. See, e.g., Juan Carlos Palau, Transactional, Social, and Legal Aspects of Oil
Exploration and Extraction in Columbia, 22 Nw. J. Int’l L. & Bus. 35, 37–43
(2001) (describing Columbia’s legal system governing oil exploration and
extraction rights, and its use to attract private oil companies).
41. See id. at 44–46 (describing taxation scheme and social and environmental
controls governing oil extraction in Colombia).
42. See Adrian Bradbrook, Solar Access Law: 30 Years On, 27 Envtl. & Plan.
L.J. 5, 5, 18–22 (2010).
43. See id.
44. See Regulatory Framework on Consumer Protection, supra note 36, at 239, 242
(quoting United Nations Economic and Social Commission, Guidelines for
Consumer Protection cl. 52 (1999)).
45. See id. at 262.
46. See, e.g., The Council of European Communities Directive 92/75/EEC, 1992
O.J. (L 297) 16–19; Adrian Bradbrook, Eco-Labelling: Lessons from the Energy
Sector, 18 Adel. L. Rev. 35, 35 (1996) [hereinafter Eco-Labelling]; Regulatory
Framework on Consumer Protection, supra note 36, at 257.
47. Eco-Labelling, supra note 46, at 45.
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laws to promote next generation energy technologies, an
appropriate legal response will require the development of
management regimes at both the national and international
level.

D.

The Contents of an International Legal Regime

Traditionally, the legal regulation of energy issues has been
regarded as a matter of domestic rather than international
law, and a matter exclusively reserved for individual states.48
This has been particularly true in relation to renewable
energy and energy efficiency.49 This traditional approach has
changed for a variety of reasons, largely involving international trade.50 First, there has been an exponential leap in
energy consumption in developed countries since the end of
the Second World War.51 Second, energy use is rising rapidly in emerging economies and is expected to rise exponentially as more developing countries experience significant
economic growth.52 Third, there is growing recognition of
the environmental issues associated with energy use and production, especially climate change and acid rain, which have
international impacts.53 For these reasons, energy concerns
are playing an increasingly important role in the development of international environmental law.54
Unfortunately, as a result of resource constraints and
inadequate capacity building, many developing countries are
largely unaware of the appropriate policy and legal initiatives
that they should take to promote sustainable development in
the energy sector.55 It is essential that governments adopt sustainable development policies worldwide; otherwise the rapid
growth of developing countries may lead to environmental
catastrophe.56 To prevent this from occurring, developing
countries must learn from the mistakes made by developed
countries and engage in “technology leapfrogging” to achieve
their developmental goals.57

48. Lyster, supra note 1, at 35.
49. See Catherine Redgwell, International Legal Responses to the Challenges of
a Lower-Carbon Future: Climate Change, Carbon Capture and Storage, and
Biofuels, in Beyond the Carbon Economy: Energy Law in Transition 85,
85, 100 (Catherine Redgwell et al. eds., 2008).
50. Lyster, supra note 1, at 35.
51. Id.
52. Food & Agric. Org. of the United Nations, Forests and Energy: Key
Issues, FAO Forestry Paper 154, at 5 (2008), available at ftp://ftp.fao.org/
docrep/fao/010/i0139e/i0139e00.pdf.
53. Lyster, supra note 1, at 36.
54. See id. at 35; Redgwell, supra note 49, at 85, 100.
55. Elisabeth Clemens et. al, United Nations Development Programme,
Capacity Development for Scaling Up Decentralized Energy Access
Programmes 1 (2010), available at http://content.undp.org/go/cms-service/
stream/asset/?asset_id=2625476.
56. Junfeng Zhang, Global Health Impact of Air Pollution: Epidemiological Evidences and Biological Mechanisms, http://www.dri.edu/images/stories/editors/
leapfrog/techprog/Plenary_May12_Zhang.pdf (last visited Oct. 7, 2010).
57. This was the subject of The Air and Waste Management Association’s
(AWMA’s) International Specialty Conference on Leapfrogging Opportunities
for Air Quality Improvement, May 10-14, 2010. John G. Watson & Judith C.
Chow, Summary of “Leapfrogging Opportunities for Air Quality Improvement,”
http://www.dri.edu/leapfrog/2888 (last visited Oct. 7, 2010).
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The Current State of Public
International Law Regarding Next
Generation Energy Technologies

What has international law achieved to date in this field?
Despite being widely applicable to environmental issues,
customary international law has only minor and indirect
relevance to the promotion of next generation energy technologies.58 The major relevant sources of international law in
this context are treaties and soft-law instruments.

A.

Treaties

The Preamble to the UNFCCC59 contains the following
principles relevant to next generation energy technologies:
that the earth’s climate and the adverse effects of climate
change are “a common concern of humankind[;]”60 that
the greenhouse effect “will result on average in additional
warming of the [e]arth’s surface and atmosphere and may
adversely affect natural ecosystems and humankind”61 while
noting there are uncertainties in predictions of climate
change;62 that there is a need for “appropriate international
response, in accordance with [states’] common but differentiated responsibilities[;]”63 that developed countries should
take immediate action to develop comprehensive strategies
to address climate change;64 that the climate system should
be protected for present and future generations (intergenerational equity);65 and “that responses to climate change should
be coordinated with social and economic development in an
integrated manner[.]”66 The precautionary principle is also
recognized as a guiding principle for all signatories to the
UNFCCC.67
The most relevant commitments in this context are: to
enact effective legislation to achieve the objectives of the
UNFCCC,68 to formulate, implement, publish, and update
national and regional programs to mitigate climate change;69
and to take climate change into account when undertaking
environmental impact assessments.70 Developed countries
are required to take the lead in reducing emissions by adopting national policies to mitigate climate change.71 All parties are expected to undertake and share appropriate research
on global climate change, while educating the public about
global climate change and its effects.72 The parties are also
58. See Development of Renewable Energy Technologies, supra note 11, at 113.
59. UNFCCC, supra note 7. See generally Daniel Bodansky, The United Nations
Framework Convention on Climate Change: A Commentary, 18 Yale J.
Int’l L. 451 (1993) (providing a useful analysis of this Convention).
60. UNFCCC, supra note 7, at 165.
61. Id. at 166.
62. Id.
63. Id.
64. Id. at 167.
65. Id.
66. Id. at 168.
67. See id. at 170.
68. Cf. id. at 171 (requiring nations to take climate change into account when
developing “national policies,” which may include formal legislation).
69. See id. at 170.
70. Id. at 171.
71. Id.
72. Id. at 175.
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required at Conferences of the Parties to regularly review
progress made in implementing the UNFCCC.73
At the third Conference of the Parties in 1997, signatories to the UNFCCC developed the Kyoto Protocol,74 which
entered into force in 2005.75 The most important feature of
the Protocol is that Annex B parties76 agreed to specific individual targets for reducing greenhouse gas emissions, so that
their emissions in the first commitment period (2008-2012)
would be at least five percent below 1990 levels.77 Developing countries did not commit to any binding targets under
the Protocol, although those that ratified the UNFCCC
remain obliged to comply with their commitments under the
Convention.78
Significantly from the energy perspective, parties to the
Kyoto Protocol must formulate cost-effective national and
regional programs to mitigate climate change from the
energy, transportation, industry, agricultural, and other sectors.79 They must submit information on these programs to
the Conference of the Parties.80 Pursuant to Article 10, parties are also expected to promote strategies for technology
transfers, to cooperate in scientific and technical research,
and to develop education and training programs.81 To achieve
the Kyoto targets, Article 2 specifies that each party should
implement, inter alia, the following policies and measures:
the enhancement of energy efficiency; research on renewable
energy and environmentally sound technologies; reduction
of market imperfections; encourage reforms in relevant sectors to reduce greenhouse gases, for example, transportation; reduce methane in waste management; and share and
exchange information.82
The Energy Charter Treaty83 and its associated Protocol
on Energy Efficiency and Related Environmental Aspects84
(hereafter referred to as the “Treaty” and the “Protocol,”
respectively) also created new international law with respect
to renewable energy and energy efficiency. The Treaty has
73. Id. at 176.
74. Brendan P. McGivern, Introductory Note, Conference of the Parties to the
Framework Convention on Climate Change: Kyoto Protocol, 37 I.L.M. 22,
24 (1998). The legal literature on the Kyoto Protocol is voluminous. Among
the most thoughtful discussions are: Farhana Yamin & Joanna Depledge,
The International Climate Change Regime: A Guide to Rules,
Institutions, and Procedures (2004); Michael Grubb et al., The
Kyoto Protocol: A Guide and Assessment (1999).
75. Status of Ratification of the Kyoto Protocol, supra note 6.
76. Annex B parties are countries that have agreed to limit emissions for a target
period from 2008-2012. The agreed limitations are based upon objectives set
in Annex B to the Kyoto Protocol and calculated from base year emissions.
See U.N. Framework Convention on Climate Change, Kyoto Protocol
Reference Manual on Accounting of Emissions and Assigned Amount
13, 118 (2008).
77. Conference of the Parties to the United Nations Framework Convention on
Climate Change: Kyoto Protocol, supra note 6, at 24.
78. McGivern, supra note 74, at 28.
79. Conference of the Parties to the United Nations Framework Convention on
Climate Change: Kyoto Protocol, supra note 6, art. 10.
80. Id.
81. Id.
82. Id. art. 2.
83. European Energy Charter Conference: Final Act, Energy Charter Treaty,
Decisions and Energy Charter Protocol on Energy Efficiency and Related
Environmental Aspects, Dec. 17, 1994, 34 I.L.M. 360 (1995) [hereinafter
European Energy Charter Conference: Final Act].
84. Id. at 446.
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fifty-three contracting parties, consisting of European countries plus Japan and Australia, the European Community and
the European Atomic Energy Community (“Euratom”).85
Participating countries quickly reached an agreement on the
terms of the Protocol, which currently has fifty-one signatories86 and entered into force in April 1998.87
The majority of the terms of the Treaty relate to issues
of international energy investment and trade. Environmental issues, including renewable energy and energy efficiency,
are limited to Article 19(d), which requires each state, in its
pursuit of sustainable development and minimizing environmental degradation, to “have particular regard to [i]mproving [e]nergy [e]fficiency, to developing and using renewable
energy sources, to promoting the use of cleaner fuels and to
employing technologies and technological means that reduce
pollution.”88
Unfortunately, Article 19 is drafted in non-binding
language,89 foreclosing any possibility of international
enforcement of these obligations. Article 19, therefore, represents no more than a hesitant first step towards the goal
of promoting renewable energy and energy efficiency in the
international law arena. While it is an important achievement to secure international agreement to legislate on the
topic, the terms of Article 19 appear susceptible to being
ignored or, at best, being paid lip service to, by nations which
do not wish to take action in this field.
The Protocol imposes more meaningful obligations in
relation to energy efficiency, although there are still many
shortcomings. One of the stated objectives of the Protocol
is “the promotion of energy efficiency policies consistent
with sustainable development.”90 Another major objective is
that energy markets should be based on “a fuller reflection
of environmental costs and benefits.”91 This makes obvious
reference to the “polluter pays” principle.92 As with Article 19
of the Treaty, the Protocol’s commitment to this principle is
only partial, as the word “fuller” indicates that a total adherence to the principle is neither demanded nor expected.93
The Protocol imposes obligations on contracting parties
to take action in support of energy efficiency at both the
85. Energy Charter: FAQ, Energy Charter Secretariat, http://www.encharter.
org/index.php?id=18 (last visited Oct. 17, 2010).
86. Energy Charter Secretariat, Status of Ratification of the Protocol
on Energy Efficiency and Related Environmental Aspects, As of
October 2009, available at: http://www.encharter.org/fileadmin/user_
upload/document/PEEREA_ratification_status.pdf.
87. The Energy Charter Protocol on Energy Efficiency and Related Environmental
Aspects, Energy Charter Secretariat, http://www.encharter.org/index.
php?id=27 (last visited Oct.17, 2010).
88. European Energy Charter Conference: Final Act, supra note 83, at 394.
89. Id.
90. Id. art. 1.2(a).
91. Id. art. 1.2(b). A similar wording is repeated in the Preamble to the Protocol
and in Article 3.2(a). Id. at preamble, para. 5, art. 3.2(a).
92. The authoritative definition of the polluter pays principle is provided in
Principle 16 of the 1992 Rio Declaration on Environment and Development.
Rio Declaration on Environment and Development, June 14, 1992, 31
I.L.M. 874, 879 (1992) (stating “[n]ational authorities should endeavour to
promote the internalization of environmental costs and the use of economic
instruments, taking into account the approach that the polluter should, in
principle, bear the cost of pollution, with due regard to the public interest
and without distorting international trade and investment”).
93. Id.
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national and international levels. The national obligations
are contained in Articles 3, 5, and 8. Article 3 requires the
parties to develop and implement “energy efficiency policies,
laws and regulations,”94 while Article 8 states that each party
“shall develop, implement and regularly update energy efficiency programmes best suited to its circumstances.”95 The
interrelationship between the sections is by no means clear,
as the Protocol does not attempt to explain the difference
between policies in Article 3 and programs in Article 8.
Article 3(2) requires states to establish energy efficiency
policies and appropriate legal and regulatory frameworks
which promote, inter alia, the
efficient functioning of market mechanisms including market-oriented price formation and a fuller reflection of environmental costs and benefits; the reduction of barriers to
energy efficiency, thus stimulating investments; mechanisms
for financing energy efficiency initiatives; education and
awareness; the dissemination and transfer of technologies;
and the transparency of legal and regulatory frameworks.96

Pursuant to Article 3(3), “contracting parties shall strive
to achieve the full benefit of energy efficiency throughout
the energy cycle. To this end they shall, to the best of their
competence, formulate and implement energy efficiency policies and cooperative or coordinated actions based on costeffectiveness and economic efficiency, taking due account of
environmental aspects.”97 Article 5 states that: “Contracting
Parties shall formulate strategies and policy aims for Improving Energy Efficiency and thereby reducing Environmental
Impacts of the Energy Cycle as appropriate in relation to
their own specific energy conditions.”98
Article 3(2) has the advantage of comprehensiveness—–
its component paragraphs are couched broadly and remain
non-inclusive. Additionally, this sub-article is phrased in a
manner imposing at least a general obligation on all contracting parties to take some action in support of energy efficiency.99 Unfortunately, Article 3(3) suffers from the same
qualifications as Article 19 of the Treaty, inasmuch as states’
obligations to implement national policies are limited to
striving to achieve the full benefit of energy efficiency, and
to acting to the best of their competence to formulate and
implement energy efficiency policies.100 These obligations are
too vague to be enforceable.
Similar problems beset Article 5. While there are significant differences in the energy mix and demands of different countries, and it is unrealistic to require each country
to take similar measures in support of energy efficiency, the
clause “as appropriate in relation to their own specific energy
conditions”101 effectively gives each country carte blanche to
do as much or as little in relation to energy efficiency as it
94.
95.
96.
97.

Id. art. 3.1.
Id. art. 8.1.
Id. art. 3.2.
Id. art. 3.3. “Energy Cycle” and “Cost-Effectiveness” are defined in art. 2 of
the Protocol. Id. art. 2.4, 2.5.
98. Id. art. 5.
99. Id. art. 3.2.
100. Id. art. 3.3.
101. Id. art. 5.
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chooses. This language renders international enforcement
impossible.
The wording of Article 5 is echoed in Article 8(1), which
requires each contracting party to “develop, implement and
regularly update energy efficiency programmes best suited to
its circumstances.”102 Again, what is “best suited to its circumstances” is a subjective test effectively within the exclusive preserve of each nation.103
Contracting parties’ international obligations under the
Protocol relate to cooperation and assistance. Pursuant to
Article 3(1), contracting parties shall cooperate and, as appropriate, assist each other in developing and implementing
energy efficiency policies, laws, and regulations.104 An “illustrative and non-exhaustive list” of areas of possible cooperation is provided in the Annex to the Protocol.105 The list is
noteworthy for its comprehensiveness both in scope and in
detail, including: energy efficiency in power generation and
transmission, as well as in the transportation, industrial, and
building sectors of the economy; financing measures (third
party financing, joint ventures and co-financing); achieving
efficiencies in municipalities and local community services
(district heating systems, efficient gas distribution systems,
energy planning technologies, twinning of towns, energy
management in cities and in public buildings, and waste
management and energy recovery waste); energy efficiency
analysis in refining, conversion, transportation, and distribution of hydrocarbons; and international training and education programs.106 It is by far the most comprehensive list of
energy efficiency measures ever attempted in any legal instrument, international or domestic.107

B.

Non-Binding Declarations

In recent years, a plethora of soft law declarations has emanated from conferences and summits around the world
developing international environmental law.108 As issues
such as energy security, climate change, and peak oil109 have
come to prominence, a number of declarations relating to
the promotion of renewable energy technologies and energy
efficiency have come to fruition. Obviously, all declarations
are not of equal importance. Speaking generally, the most
influential are those declarations that emanate from conferences and summits organized by the United Nations and
those conferences outside the U.N. framework containing
the largest number of high-level government representatives.

102. Id. art. 8.1.
103. Id.
104. Id. art. 3.1. This cooperation may take any appropriate form. Id. art. 9.
105. Id. at annex, para. 1.
106. See id.
107. See Erik B. Bluemel, Unraveling the Global Warming Regime Complex:
Competitive Entropy in the Regulation of the Public Good, 155 U. Pa. L. Rev.
1981, 1984 (2007).
108. James Rubin et al., International Environmental Law 2008 Annual Report,
Env’t Energy & Resources l. Year Rev. 92, 92–106 (2008).
109. See, e.g., Kenneth S. Deffeyes, Beyond Oil: The View from Hubbert’s
Peak (2005); Andrew McKillop & Sheila Newman, The Final Energy
Crisis (2005); Richard Heinberg, The Oil Depletion Protocol (2006).

23

The following four declarations are the most significant for
the promotion of renewable energy and energy efficiency.110

1.

Agenda 21

Agenda 21 arose from the 1992 United Nations Conference
on Environment and Development (“UNCED”).111 Chapter 9 makes specific reference to the protection of the atmosphere. It specifies that activities undertaken to protect the
atmosphere should be integrated with social and economic
development, taking into account the needs of developing
countries to achieve sustained economic growth and eradicate
poverty.112 The Agenda 21 program area relevant to this discussion is the promotion of sustainable development though
energy development, efficiency, and consumption. Agenda
21 provides that governments should: develop economically
and environmentally sound energy sources, including renewable energy systems;113 “review current energy supply mixes
to determine how . . . new and renewable energy systems
could be increased;”114 “promote . . . the use of improved
energy-efficient technologies;”115 and establish labeling programs for products to inform decision makers and consumers
about opportunities for energy efficiency.116

2.

Johannesburg Plan of Implementation

Leading up to the 2002 World Summit on Sustainable
Development (“WSSD”), the U.N. Secretary-General developed the WEHAB initiative, which focused on five key
areas: water, energy, health, agriculture, and biodiversity.117
These themes were regarded as integral to a coherent international approach to the implementation of sustainable
development118 and were specifically incorporated into the
Johannesburg Plan of Implementation.119
The WEHAB Working Group on Energy published a
report entitled A Framework For Action on Energy.120 The
report identifies energy efficiency and renewable energy as
110. The Copenhagen Accord, reached at the COP15 climate change summit in
December 2009, did not specifically address energy issues associated with
climate change mitigation. United Nations Climate Change Conference
2009, Copenhagen, Den., December 7-18, 2009, The Copenhagen Accord,
U.N. Doc. FCCC/CP/2009/L.8, available at http://unfccc.int/resource/
docs/2009/cop15/eng/l07.pdf.
111. United Nations Conference on Env’t and Dev., Rio de Janeiro, Braz., June
3-14, 1992, Agenda 21, 9, A/CONF.151/26/Rev.1 (1993), available at www.
un.org/esa/sustdev/agenda21.htm.
112. See id. ¶ 9.3.
113. Id. ¶ 9.12(a), (f ).
114. Id. ¶ 9.12(f ).
115. Id. ¶ 9.12(c).
116. Id. ¶ 9.12(l).
117. WEHAB Working Group, A Framework for Action on Energy 9
(2002), available at http://www.un.org/jsummit/html/documents/summit_
docs/wehab_papers/wehab_energy.pdf.
118. Id.
119. World Summit on Sustainable Development, Johannesburg, S. Afr., Aug. 26–
Sept. 4, 2002, The Johannesburg Declaration on Sustainable Development, U.N.
Doc. A/CONF/L/6/Rev.2, available at http://www.johannesburgsummit.
org/html/documents/documents.html; see World Summit on Sustainable
Development, Johannesburg, S. Afr., Aug. 26–Sept. 4, 2002, Plan of
Implementation of the World Summit on Sustainable Development, 15–16, 20,
29, 33, 39, U.N. Doc. A/CONF.199/20 (Sept. 23, 2002).
120. WEHAB Working Group, supra note 117.
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two of the five major challenges for sustainable energy development in the years ahead.121 The Framework recommends
specific energy efficiency measures, including “energy efficiency standards, appliance and product labelling, demandside management[,] . . . building and construction standards,”
and the development of regional partnerships to set norms
and institutional frameworks for energy efficiency.122 The
Framework also identifies renewable energy technologies as
“particularly well suited for rural energy development and
an environmentally sound alternative to grid extension.”123
These technologies were declared to be “particularly promising for technology transfer to developing countries.”124
Paragraph 20 of the Johannesburg Plan of Implementation deals specifically with energy,125 calling upon governments, relevant regional and international organizations,
and other relevant stakeholders to take action at all levels to,
inter alia:
• “Integrate energy considerations, including energy efficiency, affordability and accessibility, into socio-economic programmes[;]”126
• “Develop and disseminate alternative energy technologies with the aim of giving a greater share of the energy
mix to renewable energies, improving energy efficiency
and greater reliance on advanced energy technologies,
including cleaner fossil fuel technologies[;]”127
• “Combine . . . the increased use of renewable energy
resources, more efficient use of energy, greater reliance
on advanced energy technologies, including advanced
and cleaner fossil fuel technologies, and the sustainable
use of traditional energy resources[;]”128
• “Diversify energy supply by developing advanced,
cleaner, more efficient, affordable and cost-effective
energy technologies, including fossil fuel technologies
and renewable energy technologies, and their transfer
to developing countries on concessional terms[;]”129
• “Develop and utilize indigenous energy sources and
infrastructures for various local uses and promote rural
community participation . . . in developing and utilizing renewable energy technologies to meet their daily
energy needs to find simple and local solutions[;]”130
• “Establish domestic
efficiency[;]”

programmes

for

energy

• “Accelerate the development, dissemination and
deployment of affordable and cleaner energy efficiency
121. See id. at 12.
122. See id.
123. See id.
124. See id.
125. Plan of Implementation of the World Summit on Sustainable Development, supra
note 119, ¶ 20.
126. Id. ¶ 20(b).
127. Id. ¶ 20(c).
128. Id. ¶ 20(d).
129. Id. ¶ 20(e).
130. Id. ¶ 20(g).
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and energy conservation technologies . . . in particular
to developing countries . . . [;]”131
• “Recommend that international financial institutions
and other agencies’ policies support developing countries, as well as countries with economies in transition,
in their own efforts to establish policy and regulatory
frameworks which create a level playing field between
. . . renewable energy, energy efficiency, and advanced
energy technologies[;]”132
• “Promote increased research and development in the
field of various energy technologies, including renewable energy, energy efficiency and advanced energy
technologies, including advanced and cleaner fossil fuel
technologies[;]”133 and
• Develop “[p]olicies to reduce market distortions[,]
[thereby] promot[ing] energy systems compatible with
sustainable development[,] through the use of improved
market signals and by removing market distortions,
including restructured taxation and phasing out harmful subsidies,” so that prices of particular energy systems reflect their environmental impacts.134
The Plan of Implementation also calls on nations to, “[w]
ith a sense of urgency, substantially increase the global share
of renewable energy sources with the objective of increasing
its contribution to total energy supply,” but does not set any
numeric targets.135 The failure to agree on specific, numeric
targets for the adoption of renewable energy technologies
at the WSSD was a major disappointment for the environmental movement and is the reason why many in the movement regard the WSSD as a failure with regard to promoting
renewable energy technologies.136
However, this conclusion is too pessimistic. Even a cursory comparison of paragraph 20 with the terms of Agenda
21 shows that the cause of renewable energy and energy efficiency has improved dramatically over the decade between
UNCED and the WSSD. It appears likely that progress in
this field will proceed by small increments, with successive
conferences and summits taking progressively stronger measures in support of renewable energy and energy efficiency,
ultimately resulting in the adoption of a binding convention.
In this light, paragraph 20 should be viewed as a significant
step forward.

131. Id. ¶ 20(i).
132. Id. ¶ 20(j).
133. Id. ¶ 20(k).
134. Id. ¶ 20(p).
135. Id. ¶ 20(e). This clause was greeted with disappointment by a number of
organizations as the Draft Plan of Implementation required industrialized
countries to increase the share of renewable energy sources of total primary
energy supply by at least two percent of the total energy supply by 2010
relative to 2000. During the plenary session on energy, many stakeholders
made representations calling for a global renewable energy target by 2010.
136. See, e.g., Hilary French, Worldwatch Institute, From Rio to
Johannesburg and Beyond: Assessing the Summit (2002), http://www.
pambazuka.org/en/category/development/10718http://www.pambazuka.org/
en/category/development/10718.
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The Group of Eight (“G8”) Gleneagles 2005
Plan of Action

In recent years, the G8 members137 have been actively involved
in promoting renewable energy and energy efficiency. This
involvement resulted from a 2001 report of the G8 Renewable Energy Task Force,138 which recognized that the cost of
renewable energy will be reduced by expanding renewable
energy technologies in industrialized countries, and that the
development of supportive policy measures, market incentives, and promotion activities can help countries meet rural
energy needs.139
In its 2005 Gleneagles Plan of Action, Climate Change,
Clean Energy and Sustainable Development (“Gleneagles Plan
of Action”),140 the G8 sought to take action in a number of
key areas, including “[t]ransforming the way we use energy[,]”
“[p]owering a cleaner future[,]” “[p]romoting energy research
and development[,]” and “financing the transition to cleaner
energy[.]”141
In relation to transforming the use of energy, the Gleneagles Plan of Action identifies some of the most important
measures as follows:
• “[P]romote energy efficient buildings [by, inter alia,]
invit[ing] the International Energy Agency (IEA)
to review existing building standards and codes in
developed and developing countries, develop energy
indicators to assess efficiency, and identify policy best
practices;”142
• “[E]ncourage the coordination of international policies
on labeling, standard setting and testing procedures
for energy efficiency appliances [by, inter alia, asking
the] IEA to undertake a study to review existing global
appliance standards and codes[,] . . . extend[ing] the
use of clear and consistent labeling to raise consumer
awareness of the energy consumption of appliances[,]
. . . work[ing] nationally and in cooperation with other
countries to seek improvements in the efficiency and
environmental performance of products in priority sec137. The G8 members include the United States, Canada, Japan, the Russian
Federation, the United Kingdom, France, Germany, and Italy. Civil G8,
G8 Members, http://en.civilg8.ru/G8_Group/1644.php (last visited Oct. 17,
2010).
138. See G8 Renewable Energy Task Force, Final Report 5–6 (2001).
After the G8’s Okinawa Summit in 2000, the G8 Renewable Energy Task
Force was established to assess the barriers to, and to recommend actions
that would encourage, the uptake of renewable energy technologies in
developing countries. The principal finding of the Task Force was that
renewable energy resources can sharply reduce global environmental impacts
as well as energy security risks. Id. However, the Task Force found that the
creation of widespread commercial renewable energy markets is hampered
by the following barriers: “cost;” “insufficient human and institutional
infrastructure;” “high up front costs of renewables and other impediments to
capital mobilisation;” and “weak incentives and inconsistent policies[.]” Id.
139. See id. at 5–9.
140. The Gleneagles Communiqué, Gleneagles Plan of Action, Climate Change,
Clean Energy and Sustainable Development, G8, July 8, 2005, available at
http://www.unglobalcompact.org/docs/about_the_gc/government_support/
PostG8_Gleneagles_Communique.pdf.
141. Id. ¶ 1.
142. Id. ¶ 5.
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tors[,] and . . . explor[ing] the potential to coordinate
standards with other countries;”143
• “Encourage the development of cleaner, more efficient
and lower-emitting vehicles, and promote their deployment, by[,] inter alia, . . . adopting ambitious policies
to encourage sales of such vehicles in [G8] countries,
including making use of public procurement[,] . . .
asking the IEA to review existing standards and codes
for vehicle efficiency and identify best practice[,]
. . . encouraging cooperation on technology research,
development and . . . deployment in . . . cleaner gasoline and diesel technologies, biofuels, synthetic fuels,
hybrid technology, battery performance and hydrogenpowered fuel cell vehicles[,] . . . and raising consumer
awareness of the environmental impact of their vehicle
choices, including through clear and consistent labeling
for relevant energy consumption, efficiency and exhaust
emissions data . . . .”144
• “[Encourage the improvement of energy efficiency in
industry by, inter alia,] “work[ing] with the multilateral development banks (MDBs) to expand the use of
voluntary energy savings assessments as a part of major
investments in new or existing projects in energy intensive sectors[,] . . . invit[ing] the IEA to develop its work
to assess efficiency performance and seek to identify
areas where further analysis of energy efficiency measures by industry sector could add value[,] . . . [and]
develop[ing] partnerships . . . with industry to reduce
the greenhouse gas emissions intensity of the major
industrial sectors of [G8] economies . . . .”145
In relation to powering a cleaner future, the Gleneagles
Plan of Action states that the G8 “need[s] to diversify [its]
energy supply mix, including increased use of renewables.”146
It also states that the G8 “need[s] to capitalize on all the
opportunities available to improve the efficiency along the
entire process chain, from extraction, to energy generation
and transmission, and to maximize the large and untapped
potential of lower-emitting alternative sources of energy.”147
As for renewable energy, the Gleneagles Plan of Action
proposes to “promote the continued development and commercialization of renewable energy by[,]” inter alia, “working with developing countries to provide capacity-building
assistance, develop policy frameworks, undertake research
and development, and assess [the] potential for renewable
energy.”148 The G8 also proposes “launching a Global Bioenergy Partnership to support wider, cost effective, biomass and
biofuels deployment[.]”149
Finally, the Gleneagles Plan of Action proposes a range
of measures for financing the transition to cleaner energy,150
143. Id. ¶ 6.
144. Id. ¶ 7.
145. Id. ¶ 9.
146. Id. ¶ 11.
147. Id.
148. Id. ¶ 16(c).
149. Id. ¶ 16(d).
150. Id. ¶¶ 21–29.
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based on the parties’ understanding that “[p]ositive investment climates and effective market models are critical to the
uptake of new technologies and increased access to energy
for economic growth.”151 These include the following notable
measures:
• “support[ing] a market-led approach to encouraging
energy efficiency and accelerating investment and the
deployment of cleaner technologies[;]”152
• “promot[ing] dialogue on the role, suitability, potential synergies and timing of various policy approaches
within the context of each country’s national
circumstances[;]”153
• “invit[ing] multinational development banks to
increase dialogue with borrowers on energy issues[;]”154
• “continu[ing] to work through [their own] bilateral development programs, in line with [their own]
national priorities, to promote more sustainable energy
policies worldwide[;]”155 and
• “work[ing] through multi-stakeholder partnerships to
develop the policy, regulatory and financing frameworks . . . to provide a commercially attractive balance
of risk and reward to private investors.”156
Given the breadth of its coverage, “[t]he Gleneagles Plan
of Action is certainly the most comprehensive and supportive international instrument to date in relation to sustainable
energy issues” and the promotion of energy efficiency and
renewable energy.157
In addition to drafting the Gleneagles Plan of Action, the
G8 established an on-going “Dialogue on Climate Change,
Clean Energy and Sustainable Development” between its
members and invited participation by “other interested countries with significant energy needs.”158 The purpose of the
Dialogue is to allow continued, informal discussion of issues
surrounding climate change and energy systems, monitor
progress on the implementation of the Gleneagles Plan of
Action, and share information on best practices.159 The G8
countries hoped that the Dialogue would also help create
the condition for more constructive negotiations within the
U.N. framework.160 While the G8 is, by its constitution, limited in membership to the wealthiest seven nations plus the
Russian Federation, its recent emphasis on the advancement
of sustainable energy goals represents a refreshing change
151. Id. ¶ 21.
152. Id. ¶ 22(a).
153. Id. ¶ 22(c).
154. Id. ¶ 25.
155. Id. ¶ 26.
156. Id. ¶ 29.
157. Lyster, supra note 1, at 76.
158. The Gleneagles Communiqué, supra note 140, ¶ 9.
159. Id.
160. See id. ¶ 14. The G8 reiterated the importance of promoting energy efficiency
and renewable energy, and emphasized their role in promoting energy
security, at its summit in Heiligendamm, Germany in 2007. See G8 Summit
2007 Heiligendamm, Growth and Responsibility in the World Economy,
June 7, 2007, ¶¶ 43, 75–76, available at http:// http://www.g-8.de/Webs/
G8/EN/G8Summit/SummitDocuments/summit-documents.html.
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from past attitudes, and may well serve as a catalyst for more
sustained and effective action by member countries and from
other international agencies and nations.

4.

Beijing Declaration on Renewable Energy for
Sustainable Development

The Beijing Declaration,161 which contains the conclusions
of the Beijing International Renewable Energy Conference
2005,162 represents the most recent non-binding international
law declaration relevant to renewable energy and energy efficiency. The Declaration “emphasizes[s] the multiple benefits
of increased energy efficiency and the use of renewable sources
of energy for improving access to energy services.”163 It also
states that the international community, especially developed
countries, should stress its commitment to scaling up renewable energy development and use,164 take further action “at
the national, regional and international levels to accelerate
the market uptake of renewable energy technologies,”165 create “a positive investment climate to attract private capital
for renewable energy”166 and recognize “the need for making
technical assistance for renewable energy widely accessible to
developing countries.”167 The Declaration notes that necessary actions for scaling up the use of renewable energy will
include “creating supportive policy, legal, and institutional
frameworks[.]”168

C.

The Role of International Institutions

A significant weakness in the current international institutional arrangements for promoting renewable energy and
energy efficiency is the lack of an entity with the express purpose and function of promoting these technologies. This can
be contrasted with nuclear energy, which has received ongoing support since its inception from the International Atomic
Energy Agency (“IAEA”). The United Nations established
the IAEA in 1957 in order to promote nuclear energy.169
Within the U.N. system, “the Regional Economic Commissions play an important capacity building role” in the
field of renewable energy.170 The United Nations Environ161. Beijing Declaration on Renewable Energy for Sustainable Development,
Beijing International Renewable Energy Conference 2005 (BIREC), Nov. 9,
2005, available at http://www.un.org/esa/sustdev/whats_new/beijingDecl_
RenewableEnergy.pdf.
162. Id. ¶ 1. This conference was hosted by the Chinese Government with support
from the European Commission. The conference was held at the initiative of
the German government as a follow-up to the Bonn 2004 Renewable Energy
Conference.
163. Beijing Declaration on Renewable Energy for Sustainable Development,
supra note 161, ¶ 3.
164. Id. ¶ 7.
165. Id.
166. Id. ¶ 9.
167. Id. ¶ 11.
168. Id. ¶ 8.
169. Statute of the International Atomic Energy Agency, Oct. 26 1956, 8 U.S.T.
1093, 276 U.N.T.S. 3. See generally Alan E. Boyle, Nuclear Energy and
International Law: An Environmental Perspective, 60 Brit. Y.B. Int’l L. 257,
257–261 (1989) (discussing the IAEA).
170. Achim Steiner et al., International Institutional Arrangements in Support of
Renewable Energy, in Renewable Energy 152, 154 tbl.7.1 (Dirk Aßmann et
al. eds., 2006).
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ment Programme (“UNEP”) and the UNDP have also
been important actors to date.171 Some other specialized
U.N. agencies, including the World Health Organization
(“WHO”) and Food and Agriculture Organization (“FAO”)
have addressed renewable energy and energy efficiency within
their portfolios in recent years, and the Commission on Sustainable Development (“CSD”) has included these technologies within its work plan for the near future.172 Renewable
energy is also supported by intergovernmental organizations
such as the IEA and the Organización Latinoamericana de
Energía (“OLADE”), but none of these focus specifically on
renewable energy and energy efficiency.173
As for financing, the World Bank and the regional development banks have financed a significant number of renewable energy projects in various parts of the world, sometimes
in cooperation with private enterprise.174 Critics contend,
however, that the World Bank has been too focused on largescale projects, sometimes with questionable environmental
results.175 Additionally, the Global Environment Facility
(“GEF”) “operates more than 100 programmes for the promotion of energy production and consumption from [renewable energy] . . . mainly with a domestic scope.” However, its
“[p]rojects do not address issues such as taxation, subsidies or
trade law on a global scale.”176

III. Toward a Future of Legal Management
Regimes
A.

Future Directions of Public International Law

As documented above, many international instruments promoting renewable energy and energy efficiency technologies
already exist, both in the form of conventions or protocols
and soft law declarations. The reality is, however, that these
are of limited effect and much more needs to be done by the
international community in this field. The UNFCCC and
the Kyoto Protocol have very few references to renewable
energy and energy efficiency, and those that exist are couched
in a non-binding, hortatory form with no binding obligations on contracting parties to take concrete action.177 While
the Energy Charter Treaty and its accompanying Protocol on
Energy Efficiency contain many more provisions and details
relevant to the subject at hand, and in this sense amount to a
significant improvement compared with the UNFCCC and
the Kyoto Protocol, the provisions are also non-binding.178 A
further problem is that the Energy Charter Treaty and Protocol on Energy Efficiency have only some fifty signatories, and
171. Id.
172. Id.
173. Id.
174. Id.
175. See Enrique R. Carrasco et al., 50th Anniversary of the World Bank and IMF
Prompts Criticisms, Univ. of Iowa Ctr. for Int’l Fin. and Dev., The
E-Book on International Finance and Development (1998), http://
www.uiowa.edu/ifdebook/ebook2/contents/part2-II.shtml (last visited Oct.
17, 2010).
176. See Steiner, supra note 170, at 154 tbl.7.1.
177. See supra notes 59–82 and accompanying text.
178. See supra notes 83–107 and accompanying text.
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many of the major energy consuming and producing nations,
such as the United States, China, and India, are excluded.179
Turning to the current soft law instruments in this field,
the Gleneagles Plan of Action is significant in that it makes a
clear commitment to the promotion of renewable energy and
energy efficiency technologies and amounts to a ‘state-of-theart’ declaration of current international practice and the way
forward for the future.180 Encouragement can be drawn from
the fact that many nations that were initially wary of or hostile to international instruments promoting renewable energy
and energy efficiency have been willing to sign declarations
and non-binding commitments in this field.181
In what directions should policymakers be looking to
involve public international law in this field? The following
directions are suggested.
In the short term, the goal should be to achieve a comprehensive soft law instrument, preferably in the form of a
United Nations General Assembly declaration, promoting
renewable energy and energy efficiency technologies. This
could contain binding targets for the adoption of renewable
energy in electricity generation and a reduction in energy
intensity in all the sectors of the economy (industry, buildings, appliances, and transportation). These are the same
targets that many environmental groups were hoping to see
included in the WSSD Plan of Implementation. A draft of a
possible non-binding declaration, entitled Draft Non-Legally
Binding Statement of Principles for a Global Consensus on
Sustainable Energy Production and Consumption, has been
prepared by the author and published elsewhere.182 For each
nation, this draft proposes comprehensive objectives, common principles, measures for improving efficiency in energy
supply systems and consumption, appropriate energy pricing
measures, the mitigation of environmental impacts, actions
to promote consumer information and environmental education, and international cooperation.183
In the longer term, we should strive to achieve a new international convention or protocol to an existing convention
such as the UNFCCC, which specifically focuses on and
promotes renewable energy and energy efficiency technologies. This instrument should contain binding commitments
on the part of the contracting parties. One possibility is to
require a timetable specifying commitments to the on-going
reduction of energy intensity in all aspects of energy production and consumption by agreed dates. This would have the
effect of ensuring the uptake of all available and economically
viable energy efficiency and renewable energy technologies.
A possible draft of such an instrument has been prepared
by the author and published elsewhere.184 This draft explores
the possibility of a new convention adopting the format
179. See supra notes 85–86 and accompanying text.
180. See supra notes 138–160 and accompanying text.
181. See supra text after note 160.
182. Adrian J. Bradbrook & Ralph D. Wahnschafft, A Statement of Principles for
a Global Consensus on Sustainable Energy Production and Consumption, 19 J.
Energy & Nat. Resources L. 143, 158–63 (2001).
183. Id.
184. Adrian J. Bradbrook, The Development of a Protocol on Energy Efficiency and
Renewable Energy to the United Nations Framework Convention on Climate
Change (2002), 5 New Zealand J. Envtl. L. 55, 71–90 (2001).
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of the Kyoto Protocol and its central feature of proposing
more onerous commitments on developed country parties in
recognition of their greater economic status and their past
responsibility for wasteful usage of energy supplies.185 The
draft convention includes specific articles relating to the
fundamental principles underlying the convention, specific
principles guiding the objectives and implementation of
the proposals, the commitments of developed country parties and all other nations, the definition and estimation of
energy intensity, the role of environmental impact assessment, the settlement of disputes, and the provision of financial resources for less developed nations.186
While much has been achieved by various U.N. agencies
in relation to international institutional arrangements, as
outlined above, much of their work in this field has been ad
hoc and subordinated to work in other sectors. Renewable
energy and energy efficiency are of sufficient importance in
modern times to justify the establishment of a specialized
agency dedicated to their cause. The IAEA could serve as
an appropriate model. There is at least an equal justification
for the existence of such an agency in relation to renewable
energy and energy efficiency, which have actual and potential application worldwide, as there is in respect of nuclear
energy, which is limited to a minority of countries.187

B.

The Contents of a National Legal Regime

This section considers the contents of an optimal national
legal management regime governing all next generation
energy technologies. A proposed new international legal
instrument will be needed to instruct such a regime. The
Gleneagles Plan of Action is particularly useful in this regard
because it contains a comprehensive list of appropriate measures and policies for national governments to adopt.188
It is unrealistic to expect governments to agree to a public
international law instrument that would prescribe a form of
national legislation promoting next generation energy technologies. The appropriate legislation will depend on the availability and distribution of resources. Thus, for example, there
is no point in adopting legislation controlling geothermal
energy exploration and production in countries where little
or none of the resource exists. Geographical and climatic factors will also dictate the appropriate form of the local laws.
While solar access protection is important in urban areas of
developed nations in temperate latitudes, such legislation
would be redundant in less developed states where high-rise
buildings do not exist and in equatorial regions where the
sun is sufficiently high in the sky that shadows do not pose
problems for solar energy users. Wind regimes will also vary
enormously from country to country. While some countries
may rely heavily on wind for energy purposes, this form of
185. Id. at 61.
186. Id. at 71–90.
187. International Atomic Energy Agency, International Status and Prospect
of Nuclear Power 1 (2008), http://www.iaea.org/Publications/Booklets/
NuclearPower/np08.pdf.
188. See supra notes 140–157 and accompanying text.
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energy will not be economical in other countries where the
average wind speeds are insufficient for electricity generation.
Another variable factor between nations is the level of
development. For example, complex building laws in developed states mandating prescribed energy efficiency measures
have no place in less developed states where the majority of
the population lives in native dwellings. Although international law can give guidance to states as to the best practices
in terms of legislation supporting next generation energy
technologies, each state must be left free to choose the types
of national laws to adopt in this domain.
The majority of developed states have enacted some next
generation technology legislation, but none have enacted a
full range of measures across the entire legal spectrum. An
examination of the existing laws suggests an implicit assumption among legislators that it is impractical to enact one law
to cover the whole range of legal issues affecting next generation energy technologies. Instead, a range of separate enactments will be required. With regard to energy efficiency,
there appears to be an implicit consensus that separate laws
will be required with respect to each sector of the economy—
transportation, industry (including cogeneration), buildings,
and consumer products. As for renewable energy technologies, while there may be a need to enact an overarching
law concerning the generation of electricity by such energy
sources, other aspects of their exploration and development
require the enactment of separate laws specific to each type
of renewable energy.

1.

Energy Efficiency
a.

Transportation

Ground transportation represents one of the greatest areas
of challenge for energy efficiency. Road vehicles consume
approximately fifty percent of the world’s produced oil.189
With few alternative fuels available, oil remains the primary
energy source for transportation.190 Various forms of fuel
substitutes such as ethanol, liquefied petroleum gas (“LPG”)
and compressed natural gas (“CNG”) have been developed,
but each of these options suffers from various disadvantages
or inconveniences.191 In the long term, hydrogen may prove
to be the ideal substitute fuel, but even ardent proponents of
a hydrogen economy concede that this will not occur in the
near future.192
189. Energy Information Administration, Office of Integrated
Analysis and Forecasting, U.S. Dep’t of Energy, International
Energy Outlook 2000, at 135 (2000), available at http://ntl.bts.gov/
lib/16000/16700/16793/PB2000104995.pdf.
190. Id.
191. For more information regarding alternative fuels, see California Energy
Commission: Consumer Energy Center, Alternative Fuel Vehicles, http://
www.consumerenergycenter.org/transportation/afvs/index.html (last visited
Oct. 17, 2010).
192. For a timeline of seven hydrogen production pathways, see Energy
Efficiency and Renewable Energy, U.S. Dep’t of Energy, Hydrogen
Production Roadmap: Technology Pathways to the Future, at xiv
(2009), available at http://www1.eere.energy.gov/hydrogenandfuelcells/pdfs/
h2_production_roadmap.pdf.
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The following legal options exist for inclusion in national
legislation:

• Skew motor vehicle registration fees towards higher
charges on inefficient vehicles;

• Enact planning and zoning laws to ensure that public
transportation can provide adequate services to new
developments, and minimize the need for travel within
urban areas. This is particularly important in light of
the continuing world population increase and the rapid
urbanization of many developing states;193

• Increase the petroleum excise tax, payable by consumers at the point of sale on a cents-per-liter basis;

• Enact planning laws to ensure that urban consolidation
is promoted, so as to improve accessibility to centers
and other important hubs;
• Implement various demand management programs
to reduce the need for urban travel, the amount of
urban travel, and the impact of this travel. Such measures include: the use of staggered working hours
and the deregulation of weekend working; the use of
high occupancy vehicle lanes; passing laws that allow
every car to function as a taxi by permitting drivers
to pick up pedestrians at designated areas; improvement of traffic flow by the use of traffic management
measures; regulatory control of access to city centers
for private vehicles; the increase of parking controls,
including increased fees and restrictions on the number of parking places available; the installation of road
pricing controls, such as imposing fees for vehicle use
of certain key roads; and the modification of taxation
laws to discourage companies from providing company
cars to their senior employees, such as the imposition
of income tax liability on employees for the value of
company cars;
• Require private vehicles to be labeled with fuel consumption information;
• Require that fuel efficiency information is included in
all model-specific motor vehicle advertising;
• Develop fuel
manufacturers;

economy

standards

for

vehicle

• Create a compulsory system of annual inspections for
motor vehicles, as vehicles with tuned motors can lead
to significantly higher fuel efficiency than poorly maintained or neglected vehicles;
• Implement a “feebate” system, imposing higher sales/
goods and services tax for inefficient vehicles with tax
rebates for relatively efficient vehicles. Such a system
would specify a sliding scale of charges for vehicles of
lower efficiency (gas guzzlers) and incorporate a sliding scale of rebates for vehicles of higher efficiency (gas
sippers);
193. Urbanization in developing countries leads to increased fuel consumption
in part because in urban centers for the developing world, “car ownership
is often seen as one of the first symbols of emerging prosperity.” Energy
Information Administration, supra note 189, at 135. For a discussion of
the world population increase, see U.S. Census Bureau, World Population:
1950-2050, http://www.census.gov/ipc/www/idb/worldpopgraph.php (last
visited Oct. 17, 2010).

• Provide for income tax rebates or credits on the purchase of motor vehicles that meet specified fuel economy standards;
• Promote ethanol production by offering financial
incentives to farmers to grow the necessary crops.
Such incentives might include direct grants or loans on
favorable terms, modifications to the local income tax
legislation to allow for a tax deduction or rebate for the
associated costs of development and investment, or an
investment allowance;
• Support the redesign of motor vehicles so that engines
are capable of using a higher ethanol blend.

b.

Industry

One of the major means of improving energy efficiency in
industry is through the use of cogeneration plant technology.194 New national legislation should require local electricity
utilities to adopt and support schemes for electricity generation by cogenerators.
There is a wide range of possible legal measures to improve
energy efficiency in industry. One interesting possibility, of
Japanese and Chinese origin, would be a provision requiring the establishment of energy officers by industry, whose
task would be to monitor energy consumption and to suggest various means of reducing consumption.195 This provision would apply initially to industries using more than a
designated amount of energy per annum, but could later
be varied to lower levels when the appropriate infrastructure is in place.196 The designated amount would be left to
the discretion of individual governments.197 This provision
could be accompanied by a system of minimum efficiency or
performance standards for various specified types of industrial equipment.198 New industrial equipment would also be
required to meet the designated standards before being permitted to enter the market.
In addition to these measures, new legislation could impose
the requirement that companies spend a designated percentage of their payroll or profits each year towards implementing
energy efficiency measures.199 A scheme of this nature would
need to be coupled with a compulsory energy audit, which
194. Cogeneration is the simultaneous production of electrical or mechanical
energy and thermal energy and is capable of increasing dramatically the
energy efficiency of industrial plants to between eighty and ninety percent.
Am. Council for an Energy-Efficient Economy, Combined Heat & Power &
Clean Distributed Energy Policies, Aug. 2009, available at http://www.aceee.
org/files/pdf/fact-sheet/chp_policyposition0809.pdf.
195. Adrian Bradbrook, Energy Conservation Legislation for Industry, 10 J. Energy
& Nat. Resources L. 145, 153–54 (1992).
196. Id. at 163.
197. Id.
198. Id.
199. Id. at 155.
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would identify areas of potential savings.200 The annual levy
would be applied until such time as all the areas of energy
waste identified in the energy audit were rectified.201
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The adoption of a policy of sustainable energy involves the
introduction of a wide range of consumer products incorporating renewable energy and energy efficiency technologies. These products include household electrical goods, solar
water heaters, solar swimming pool heaters, wind turbines,
and solar heat pumps. Consumer confidence is essential to
the widespread introduction of these consumer products.
Unfortunately, consumer confidence in these products
appears to be lacking and there are many reported instances
of consumer fraud.202
In the United States, several states have enacted legislation designed to give specific protection to the purchasers
of renewable energy devices against faulty manufacture,
improper installation, and a wide variety of consumer fraud.
For example, New York has enacted the Solar Products Warranty Act, which requires express warranties to purchasers
of all solar energy products in the state, regardless of use.203
Minnesota has also established quality and performance
standards for different types of solar energy equipment and
requires solar manufacturers to make a full disclosure at the
time of sale regarding the extent to which the system meets
or exceeds the relevant quality standards.204
Recently, consumer product standards for electrical
household goods have been a common feature of sustainable energy legislation. These standards have been enacted
not only by developed states, but also countries such as the
Republic of Korea and the Russian Federation.205 To ensure
maximum compliance and to increase consumer confidence,
it is important that all standards can be legally enforced.206
The simplest method of achieving this would be to enact legislation giving the appropriate government agency the power

to prescribe a standard and to enact regulations to protect
and enforce standards.207
A system of compulsory labeling of designated appliances
for energy consumption is an important means of educating the public as to the significance of energy consumption
in purchasing decisions.208 Such legislation exists already in
the United States. Appliance labeling was first introduced
in California by the Warren-Alquist State Energy Resources
Conservation and Development Act,209 which empowers
the State Energy Resources Conservation and Development
Commission to prescribe energy consumption labeling programs on a state-wide basis for appliances that, in the opinion
of the Commission, require a significant amount of energy.210
The United States government also legislated in this area with
the Energy Policy and Conservation Act of 1975.211 Compulsory systems of labeling have been introduced in many other
developed and developing countries in recent times.212
The other area of difficulty encountered by consumers is
improper installation of renewable energy devices and energy
equipment.213 Two possible solutions to this problem would
be to develop a course of education for installers and to
implement a system of trade accreditation. Such programs
could be supported by legislation prohibiting the installation
of renewable energy devices and energy efficiency equipment
by unqualified persons, and prescribing in detail the minimum educational standards required for a person to receive
a license. The possible forms of any such legislation are many
and varied. There are numerous state statutes in the United
States that could serve as a precedent. For example, legislation in Arizona requires all contractors installing solar equipment to pass a state examination covering problem areas in
solar installations.214 Under former Hawaii legislation, all
dealers of solar equipment were required to post a bond with
the Director of Regulatory Agencies; customers were given a
first claim on the bond if the equipment did not perform as
the dealer claimed, provided that the consumer first tried to
settle any dispute with the dealer.215

200. Id.
201. Id.
202. United Nations Economic and Social Commission for Asia and the Pacific,
Environment and Development Division, http://www.unescap.org/esd/
energy/information/effngo.asp. As long ago as 1978, the Law Reform
Committee of South Australia reported that it had received many submissions
concerning the growth of “fly-by-night” manufacturers, inaccurate claims
made by some manufacturers as to energy savings realized by solar devices,
and poor performance of some devices. Law Reform Committee of South
Australia, Solar Energy and the Law in South Australia 72 (1978).
203. N.Y. Energy Law § 12-106 (McKinney 2004).
204. See Minn. Stat. § 216C.25 (2009).
205. See Rational Energy Utilization Act of the Republic of Korea, art. 17, in
Compendium on Energy Conservation Legislation in Countries of the Asia and
Pacific Region, United Nations Econ. and Soc. Comm’n for Asia and
the Pacific, http://www.unescap.org/esd/energy/publications/compend/
ceccpart4chapter8.htm (last visited Oct. 17, 2010); The Federal Law of the
Russian Federation on Energy Saving, art. 5–6, in Compendium on Energy
Conservation Legislation in Countries of the Asia and Pacific Region, United
Nations Econ. and Soc. Comm’n for Asia and the Pacific, http://www.
unescap.org/esd/energy/publications/compend/ceccpart4chapter9.htm (last
visited Oct. 17, 2010).
206. Regulatory Framework on Consumer Protection, supra note 36, at 245.

207. See, e.g., Trade Practices Act 1974 (Cth) ss 65C-65E (Austl.).
208. Thomas Daniel Wuertenberger, The Regulation of CO2 Emissions Caused by
Private Households - An Analysis of the Legal Situation in the European Union
and Germany, 16 Mo. Envtl. L. & Pol’y Rev. 1, 30–33 (2009).
209. See Cal. Energy Comm’n, California’s Appliance Standards: An Historical Review, Analysis, And Recommendations 2 (1983).
210. Cal. Pub. Res. Code § 25402 (West 2007).
211. Energy Policy and Conservation Act of 1975, Pub. L. No. 94-163, 89 Stat.
871.
212. See, e.g., Rational Energy Utilization Act of the Republic of Korea, supra note
205, art. 18; Energy Conservation Law (promulgated by the Standing
Comm. Nat’l People’s Cong., Nov. 1, 1997, effective Jan. 1, 1998), arts.
26–27, available at http://english.mep.gov.cn/Policies_Regulations/laws/
envir_elatedlaws/200710/t20071009_109953.htm; Energy Efficiency Act,
R.S.B.C. 1996, ch. 114, § 2 (Can.); The Federal Law of the Russian Federation
on Energy Saving, supra note 205, art. 6; Electricity (Electric Articles) Regulation 1994 (Qld) reg 469 ch 3 (Austl.).
213. Adrian J. Bradbrook, UNESCAP, Promotion of National Legislation for
Energy Conservation: Advocacy for Market Transparency and Sustainable
Development 1, http://www.unescap.org/esd/energy/publications/psec/
guidebook-part-two-market-transparency.htm.
214. Ariz. Rev. Stat. Ann. §§ 32-1170 to 32-1170.02 (2008).
215. 1980 Haw. Sess. Laws 185 (repealed by 1986 Haw. Sess. Laws 12-13).

c.

Consumer Products
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Buildings

There is considerable potential to economize energy production in many countries by ensuring that buildings are energy
efficient. Adequate thermal insulation is needed throughout
the world to ensure that energy is not wasted in unnecessary heating and cooling.216 Legislation in this field must be
applicable to residential and commercial buildings, to existing and newly constructed buildings, and to owner occupied
and rental buildings. This latter point is particularly important as neither landlords nor tenants have any incentive to
improve energy efficiency.217 Landlords are often reluctant to
make improvements as they are not responsible for the fuel
bills, while tenants often resist paying for improvements to
another person’s property.218
Legal measures addressing both builders and occupiers
are required. In relation to the building industry, measures
should mandate energy efficiency requirements in all new
buildings. Five basic types of regulations could, if enacted,
drastically increase energy efficiency at a low cost to homeowners: (1) mandatory building performance regulations; (2)
mandatory prescriptive regulations for building materials; (3)
mandatory or voluntary energy rating or labeling systems for
buildings; (4) a mandatory system of assigning energy and
resource option points to buildings; and (5) a mandatory system requiring the building’s vendor to disclose the insulation
installed in the building in the contract of sale. Examples of
all five types of energy efficiency measures exist in different
jurisdictions.219
When weighing these alternatives for the purposes of
determining the contents of new legislation, the building industry should be given as wide a range of choice as
possible to achieve energy efficiency improvements. Rather
than simply specifying minimum standards of insulation,
the legislative framework should create minimum building
performance standards, which could be satisfied by a wide
range of means. This could be implemented by creating a
system of efficiency points, whereby each building would be
required to achieve a minimum number of points. Points
could be awarded for factors including roof insulation, wall
cavity insulation, solar water heating, hot water systems of
prescribed efficiency standards, reduced area of non-south
glazing,220 insulated exterior doors, hot water pipe insulation,
216. U.N. Envtl. Programme, Buildings and Climate Change: Status,
Challenges and Opportunities, at v, 20 (2007); Press Release, U.N. Envtl.
Programme, Buildings Can Play Key Role in Combating Climate Change
(Mar. 29, 2007) (on file with author), available at http://www.unep.org/
Documents.Multilingual/Default.asp?DocumentID=502&ArticleID=5545&
l=en.
217. Richard H. Counihan & David Nemtzow, Energy Conservation and the Rental
Housing Market, 2 Solar L. Rep. 1103, 1104 (1981); Adrian J. Bradbrook,
The Development of Energy Conservation Legislation for Private Rental
Housing, 8 Envtl. Plan. L.J. 91, 93 (1991) [hereinafter Energy Conservation
Legislation For Private Rental Housing].
218. Counihan, supra note 217, at 1104–05; Energy Conservation Legislation For
Private Rental Housing, supra note 217, at 93–94.
219. See Adrian J. Bradbrook, Energy Conservation Legislation for Building Design and Construction 5–47 (1992).
220. Glazing refers to the transparent sections of walls, such as where glass is
located. Glazing not only allows light to come into the building, but it also
helps with heat collection. Glazing is most effective when on the south side
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air filtration rate below a prescribed level, or passive solar features. Such a system has been adopted by a number of U.S.
municipalities after being pioneered by Boulder, Colorado.221
An alternative form of implementing building energy
performance standards was exemplified by the Australian
Capital Territory’s adoption in 1997 of a system requiring all
design and site applications for new dwellings to be accompanied by a house energy rating assessment based on a system
of star-ratings.222 Though later repealed, under this system an
accredited assessor conducted the assessment and, except in
special circumstances, a minimum energy rating of four stars
was obligatory.223 The star rating was made available to all
prospective purchasers of the building.224 Currently, “[a] less
sophisticated system of this nature also exists in Denmark
under the Danish Building Regulations for Small Buildings
1985.”225 According to the Danish law, “the label ‘low energy
house’ is bestowed on houses whose net energy need for heating and ventilation is not more than fifty percent of the maximum energy needs of the building, calculated pursuant to
a formula prescribed by the legislation.”226 A further variant
of this system has recently been introduced in Queensland,
Australia.227 Pursuant to Part 5 of the Property Agents and
Motor Dealers Act 2000, before the seller of a house, unit,
or townhouse offers to sell the building, the seller must prepare and sign a sustainability declaration in the prescribed
format.228 The seller or the agent must not give any person
a document (such as a brochure) advertising the sale without including a copy of the sustainability declaration.229 At a
property inspection, the seller or agent must make a copy of
the sustainability declaration available to the potential purchaser.230 If a person buys a building and the declaration is
materially false or misleading or is prepared without reasonable skill and care so that the buyer incurs a loss or expense,
the seller is liable to compensate the buyer.231

of the building. LightingCanyon.com, Glazing for Passive Solar Buildings,
http://www.lightningcanyon.com/pages/passive-solar/glazing_introduction.
html (last visited Oct. 17, 2010).
221. Boulder, Colo. Rev. Code § 9-8-15 (2010); see Adrian J. Bradbrook,
Future Directions in Solar Access Protection, 19 Envtl. L. 167, 192 n.74
(1988).
222. Energy Efficiency Ratings (Sale of Premises) Act 1997 (ACT) ss 7-8 (Austl.),
repealed by Civil Law (Sale of Residential Property) Act 2003 (ACT) s 41 (Austl.).
223. Id.
224. Id.
225. Guidebook on Promotion of Sustainable Energy Consumption:
Consumer Organizations and Efficient Energy Use in the
Residential Sector 53 (United Nations ed., 2002), available at http://www.
unescap.org/esd/energy/publications/psec/index.htm.
226. Id.
227. Property Agents and Motor Dealers Act 2000, Ch. 11, § 5 (Qld.)( Austl.).
228. Added by The Building and Other Legislation Amendment Act 2009 (Qld) s 29
(Austl.) (effective January 1, 2010).
229. Property Agents and Motor Dealers Act 2000 s 373(E).
230. Id. at s 373(H).
231. Id. at s 373(G)-(H).
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Renewable Energy Resources
a.

Electricity Laws

Except in countries where the electricity industry operates as
a national monopoly or is state-controlled, national electricity
laws control the operations of the private electric utilities and
provide protection for consumers.232 The creation of law for
sustainable energy development will involve certain amendments to this legislation. There are three crucial issues to
address: the promotion of renewable energy; the compulsory
buyback of electricity generated from renewable sources by
private suppliers; and universal access to electricity supplies.

i. The Promotion of Renewable Energy
Some national governments in recent years have attempted
to promote the use of renewable energy by utility companies
through Mandatory Renewable Energy Targets (“MRET”).233
In some cases, the targets are simply government policy and
do not have the force of law; in other cases they have been
legislated into effect.234 One illustration of a legislated target
is Australia’s legal scheme.235 The initial scheme, established
in April 2001, placed a legal liability on wholesale purchasers of electricity to contribute proportionally to an additional
9,500 gigawatt hours (“GWh”) of renewable energy per year
by 2010.236 The scheme also established a system of renewable
energy certificates (“REC”) and a REC market.237 The newlyelected Labor government instituted a challenging renewable
energy target of creating twenty percent of the nation’s energy
from renewable sources by 2020.238 This amounts to 45,000
GWh of renewable energy supply.239 To discharge their obligations under the MRET, liable entities must surrender the
prescribed number of RECs to the regulator.240 The actual
232. See generally, Tripta Thakur et al., Impact Assessment of the Electricity Act of
2003 on the Indian Power Sector, 33 Energy Pol’y 1187–88, 1190 (2005),
available at http://www.grjm.net/documents/Tripta-Thakur/tripta-1.pdf;
Amy Abel and Larry Parker, Cong. Res. Serv., Electricity: The Road Toward
Restructuring Summary (2004), available at http://assets.opencrs.com/rpts/
IB10006_20020822.pdf.
233. Explanatory Memorandum, Renewable Energy (Electricity) Amendment Bill
2009 (Cth) 2 (Austl.).
234. See Jane A. Leggett et al., Cong. Res. Serv., An Overview of Greenhouse Gas
(GHG) Control Policies in Various Countries 4 passim (2009), available at
http://www.fas.org/sgp/crs/misc/R40936.pdf. Compare Renewable Energy
(Electricity) Amendment Act 2009 (Cth) (Austl.), with Government of Brazil,
Interministeral Committee on Climate Change, Executive Summary: National Plan on Climate Change 10–11, 27 (Dec. 2008), available at http://
www.mma.gov.br/estruturas/208/_arquivos/national_plan_208.pdf.
235. See Renewable Energy (Electricity) Amendment Act 2009 (Cth) (Austl.).
236. This equated to an increase of two percent in the amount of electricity
contributed nationally from renewable energy resources, representing an
increase from 10.5% to 12.5% of total electricity generation. Alexandra S.
Wawryk & Adrian J. Bradbrook, Australian Initiatives Promoting Renewable
Energy Resources in Electricity Generation, 23 J. Energy & Nat. Resources L.
188, 189 (2005).
237. See generally id; Michael M. MacGinley, The New Renewable Energy
Legislation, 20 Austl. Mining & Petroleum L.J. 87 (2001).
238. See Explanatory Memorandum, Renewable Energy (Electricity) Amendment
Bill 2009 (Cth) 2 (Austl.).
239. See Explanatory Memorandum, Renewable Energy (Electricity) Amendment
Bill 2009 at 2.
240. Id.
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number of RECs that must be surrendered by a liable entity
each year is determined by a legislated formula.241 If an insufficient number of certificates are surrendered, the entity has
a REC shortfall and must pay a statutory shortfall charge.242
As an alternative to the MRET scheme, a number of countries as well as many states in the United States have introduced Renewable Portfolio Standards (“RPS”), which specify
that each electricity supplier must acquire a set percentage of
total electricity sales from renewable energy sources.243 For
example, in the first year of operation of the UK Renewables
Obligation, designated suppliers had to source three percent
of their electricity from eligible renewable energy facilities.244
By contrast, the Australian MRET sets a target amount in
GWh of electricity that must be sourced from additional
renewable energy sources for the whole country and is to be
met by wholesale purchasers of electricity according to their
market shares.245

ii. The Compulsory Buyback of Electricity
Generated from Renewable Sources by
Private Suppliers
One of the major reforms in many states in recent years
has been the introduction of “feed-in” tariffs. Feed-in tariffs permit electricity consumers who install renewable
energy devices that generate more energy than needed by the
installer the right to feed their excess electricity back into the
local grid and to be reimbursed at a fixed amount per kilowatt-hour.246 Feed-in tariffs were pioneered by Germany247
and have proven to be so popular that renewable energy now
accounts for fourteen percent of all electricity generated in
the country.248 Germany also has fifty-five percent of the
world’s installed solar capacity.249 Feed-in tariffs have since
been enacted in a range of jurisdictions worldwide and have
been proposed for national adoption in the United States.250
241. Renewable Energy (Electricity) Act 2000 (Cth) s 39 (Austl.).
242. Id. at s 36.
243. RPS systems have been enacted in half of the states in the United States
(although not at the federal level) and the European Union has established
guidelines for its members. See Robin J. Lunt, Recharging US Energy Policy:
Advocating for a National Renewable Portfolio Standard, 25 UCLA J. Envtl.
L. & Pol’y 371, 386, 391–92 (2006-2007).
244. The Renewables Obligation Order, 2002, § 6(2), sch. 1 (Eng.).
245. See Renewable Energy (Electricity) Amendment Act 2009 (Cth) (Austl.).
246. See World Future Council, Feed-in Tariffs—Boosting Energy for
Our Future 6 (2007), available at http:// www.hermannscheer.de/en/
images/stories/pdf/WFC_Feed-in_Tariffs_jun07.pdf; Benjamin K. Sovacool,
The Importance of Comprehensiveness in Renewable Electricity and EnergyEfficiency Policy, 37 Energy Pol’y 1529, 1535 (2009), available at http://
www.ren21.net/pdf/Energy_Policy.pdf.
247. See Gesetz für den Vorrang Erneuerbarer Energien [Erneuerbare-EnergienGesetz] [Renewable Energy Sources Act], Mar. 29, 2000, BGBl. I at 305
(Ger.), last amended by Gesetz, July 21, 2004, BGBl. I at 1918, translated
in Renewable Energy Sources Act, Federal Ministry for the Env’t, Nature
Conservation & Nuclear Safety, http://www.bmu.de/files/pdfs/allgemein/
application/pdf/eeg_en.pdf (last visited Oct. 17, 2010).
248. U.S. Feed-In Tariff Legislation Introduced, SustainableBusiness.com News
(Mar. 13, 2008), http://www.sustainablebusiness.com/index.cfm/go/news.
display/id/1556.
249. Id.
250. See, e.g., Wilson Rickerson et al., Feed-In Tariffs and Renewable
Energy in the USA - A Policy Update 1 (2008), available at http://www.
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Feed-in tariffs represent one of the major steps that governments can take towards increasing the popularity of solar
and other renewable energy resources among individuals and
private companies. Until the introduction of the German
scheme, many earlier schemes failed to specify a reasonable
rate for the feed-in tariff and/or imposed high additional
expense requirements for the purchase of new meters or
other administrative charges.251 Legislation will be required
to introduce a new scheme of this nature, although the exact
level of the tariff will be a political and economic decision.252

iii. Universal Access to Electricity Supplies
As discussed above, studies undertaken by the United Nations
have shown that almost two billion people worldwide lack
access to electricity supplies.253 The problem is mostly limited to developing nations, in particular Sub-Saharan Africa
and South Asia.254 The lack of access to electricity constrains
the ability of the populations of developing states to benefit
from opportunities for economic development and increased
living standards.255 While there may be some opportunities
in developing countries to construct new grid systems and
extend existing electricity grids, experts anticipate that by and
large, these countries will depend upon standalone systems
to generate electricity with renewable energy resources.256
From a legal perspective, there appear to be two alternative
ways to ensure universal access to electricity. Countries with
domestic human rights legislation could amend existing law
by declaring that the right to a basic supply of electricity is a
human right.257 The alternative option is for electricity legislation to impose an obligation on private utility companies to
expand their networks or to provide standalone remote area
electricity supply systems in all areas currently unconnected
to an electricity grid.
A useful illustration is South Africa’s legislation. The Electricity Act of 1987 § 10(1) requires that electricity service
providers make electricity available to every applicant who
is in a position to make satisfactory arrangements for payment.258 This obligation on electricity service providers has
been interpreted by the South African High Court as a right
wind-works.org/FeedLaws/USA/Feed-in_Tariffs_and_Renewable_Energy_
in_the_USA_-_a_Policy_Update.pdf.
251. Paul Gipe, Evolution of Feed-In Tariffs, Wind-Works.org (Mar. 18, 2009),
http://www.wind-works.org/FeedLaws/EvolutionofFeed-inTariffs.html.
252. See, e.g., Wilson Rickerson et Al., supra note 250.
253. See supra note 16 and accompanying text.
254. U.N. Development Programme, supra note 16, at 6. The problem of access
to electricity was overcome in most developed countries early in the 20th
century, in many cases by the introduction of national legislation. See, e.g.,
Rural Electrification Act of 1936, 7 U.S.C. §§ 901-950b (2006).
255. Adrian J. Bradbrook et al., A Human Dimension to the Energy Debate: Access
to Modern Energy Services, 26 J. Energy & Nat. Resources L. 526, 526–528
(2008).
256. For a discussion of this issue, see id. at 528; Yinka O. Omorogbe, Promoting
Sustainable Development Through the Use of Renewable Energy: The Role of the
Law, in Beyond the Carbon Economy 39, 43–45 (Donald N. Zillman et
al. eds., 2008).
257. See Adrian Bradbrook & Judith Gardam, Placing Access to Energy Services
Within a Human Rights Framework, 28 Hum. Rts. Q. 389, 396–97 (2006).
258. Meyer v Moqhaka Local Municipality 2004 (4008/2003) ZAFSCH 122 at 14
(S. Afr.).
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of applicants to access electricity supplies if they have satisfied the payment requirements.259 Of course, neither option
may be practicable unless sufficient funds are made available
to ensure that electricity supplies can be made universal. The
funding required for this purpose would be substantial and
would be beyond the means of developing countries without
funding from international sources, such as the Global Environment Fund, the World Bank, or the Asian Development
Bank.260

b.

Solar Energy

Solar energy can be effectively promoted by the enactment
of amendments to national electricity laws along the lines
referred to in the preceding sub-section.261 In addition, some
further legislative measures specific to the promotion of solar
energy should be considered.
Although there is a wide range of solar technologies,
all of them share the need for solar access to solar collector panels.262 To work effectively, approximately six hours
of daily access is required, centered on the zenith position
of the sun.263 Except when the sun is directly overhead, the
sun’s rays will have to pass through the skyspace of one or
more neighboring properties, during which time they may be
blocked by vegetation or buildings.264 Legislation is required
to protect the solar user’s right of solar access, as shading will
render solar appliances worthless.
While common law in certain jurisdictions may protect
solar access through easements, restrictive covenants, or nuisance, some commentators have dismissed these rights as
inadequate and have called for a legislative response.265 Many
possible alternatives are either in effect or have been canvassed.266 These alternatives use either property law or planning law to fashion a solar right.267 Property law can be used
to recognize the right of solar access as a separate interest
in property, which could be protected by lodging the interest in the local land titles office.268 This solar right could be
259. See id. at 16.
260. Concluding Statement by IEF Secretariat and South African Ministry of
Energy, IEF Symposium on Energy Poverty, International Energy Forum
(Dec. 8-9, 2009), available at http://www2.iefs.org.sa/Events/Documents/
IEFEnergyPovertySymposiumConcludingStatement.pdf.
261. Electricity Industry Amendment (Premium Solar Feed-in Tariff) Act 2009
(Vic.) 1 (Austl.).
262. A.J. Bradbrook, The Development of an Easement of Solar Access, 5 U.N.S.W.
L.J. 229, 230 (1982).
263. Id. at 239.
264. A. J. Bradbrook, The Role of Restrictive Covenants in Furthering the Application
of Solar Technology, 8 Adel. L. Rev. 286 (1983) [hereinafter Restrictive
Covenants].
265. See, e.g., Adrian Bradbrook, The Development of an Easement of Solar Access, 5
U.N.S.W. L.J. 230 (1982); see also infra note 266.
266. See, e.g., Tawney Alvarez, Don’t Take My Sunshine Away: Right to Light and
Solar Energy in the Twenty-First Century, 28 Pace L. Rev. 535 (2008); Adrian
Bradbrook, Australian and American Perspectives on the Protection of Solar and
Wind Access, 28 Nat. Resources J. 229 (1988) [hereinafter Australian and
American Perspectives]; John Gergacz, Legal Aspects of Solar Energy: Statutory
Approaches for Access to Sunlight, 10 B.C. Envt’l Aff. L. Rev. 1 (1982); James
Goudkamp, Securing Access to Sunlight: The Role of Planning Law in New
South Wales, 9 Australasian J. Nat. Res. L. & Pol’y 59 (2004).
267. See, e.g., Goudkamp, supra note 266, at 79–88; Australian and American
Perspectives, supra note 266, at 257.
268. See Australian and American Perspectives, supra note 266, at 246.
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claimed under the principle of prior appropriation, as water
rights are granted under water laws of the western states of
the United States.269 Some commentators prefer the planning law approach, since the importance of solar access and
the question of the suitability of the various forms of control
vary from one municipality to another.270 In addition, solar
access protection is closely interrelated with important planning issues concerning building height and setback requirements, block sizes and orientation, as well as the orientation
of streets.271
For new land developments, governments can best protect solar access by requiring the local planning authorities
to take solar access into account when determining whether
to approve a planning application. In many jurisdictions,
particularly at the municipality level, solar access is not even
listed as a relevant consideration.272 Three possible systems of
solar access protection in planning law could be adopted by
legislation.273 First, there is the system of solar access permits
and registration, whereby solar users seeking to safeguard
their right to solar access apply to a local council for a permit,
which, if granted, is registered. After such a permit is issued,
no future building permits conflicting with solar access will
be granted.274 A second possibility is a system of solar building envelopes, whereby a building envelope is established to
determine a three-dimensional space for development of each
block of land.275 A legal remedy would exist where a structure was built on neighboring land outside the permissible
envelope.276 The third alternative is the system of hypothetical solar fences, pioneered by the City of Boulder, Colorado.277 Under this system, no building or tree may be erected
or planted on one block of land if it would cast a shadow on
neighboring land longer than the shadow that would be cast
by an imaginary fence of a designated height on the property
boundary line between specified hours on the shortest day of
the year.278 The amount of shade protection depends in each
case on the height of the hypothetical fence; the lower the
height of the fence, the more effective the shade protection.279
Legislation will also be required to remove a number of
legal barriers to solar energy utilization.280 Many jurisdictions have legislation impeding the installation of solar devices.281 This legislation differs from jurisdiction to jurisdiction,
269. See A. Dan Tarlock, Law of Water Rights and Resources §§ 6:2, 6:4-6:6
(2005).
270. See, e.g., Australian and American Perspectives, supra note 266, at 264.
271. Adrian J. Bradbrook, Future Directions in Solar Access Protection, 19 Envtl. L.
167, 194 (1988-1989).
272. Id. at 171.
273. Future Directions in Solar Access Protection, supra note 271, at 185–88
(1988-1989).
274. Id. at 186.
275. Id. at 187.
276. Id.
277. Boulder, Colo. Rev. Code, § 9-9-17 (2010). For more information on the
Boulder ordinance see Luke J. Danielson, Drafting a Solar Access Ordinance:
One City’s Experience, 3 Solar Law Rep. 911 (1982).
278. Future Directions in Solar Access Protection, supra note 271, at 187–88.
279. Id. at 188.
280. Sanya Carleyolsen, Tangled in the Wires: An Assessment of the Existing U.S.
Renewable Energy Legal Framework, 46 Nat. Resources J. 759, 782 (2006)
(“local governments can also alter zoning codes and permitting ordinances to
legitimize—or at least not prohibit—[renewable energy] systems.”).
281. See id.
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but commonly includes heritage legislation designed to protect buildings of historic significance,282 legislation designed
to enhance the environmental qualities of a particular area
(for example, restrictive covenants imposed by homeowner
associations),283 legislation granting the local council power
to erect tree plantations on streets and public land,284 and
ordinances preventing the transmission of electricity across
boundary lines or other limitations on the commercial sale
of electricity.285
Another legal barrier is regulations controlling the construction and design of buildings.286 These regulations are
often drafted without taking solar development into account
and leave basic questions, such as building permits and setback requirements, unresolved.287 While requiring a building
permit may be reasonable in the case of a large-scale, independently sited solar device, such as a thermal power station or photovoltaic array, it would seem unreasonable and
unnecessarily bureaucratic in the case of common domestic
solar systems attached to the roofs of houses.288 These devices
should be granted an exemption to the application of the
building regulations.
Finally, there is the problem of various covenants on land
titles designed to enhance the amenity of a neighborhood,
which, while not aimed directly at solar devices, have the
effect of legally excluding such devices.289 An example would
be a covenant that imposes height and/or setback requirements from the front boundary line, or which excludes
appliances and installations on roofs.290 In many cases these
covenants were imposed several decades ago, long before
the current public interest in sustainable energy arose.291
National legislation should contain a provision entitling the
courts in their discretion to discharge such a covenant when
it is in the public interest.

282. See Heritage Council of Victoria, Heritage Buildings and Energy
Efficiency Regulations 1 (2009).
283. Colleen McCann Kettles, A Comprehensive Review of Solar Access
Laws in the United States 4 (2008) (“[T]he most frequently found
restrictive covenants related to the use of solar energy include restrictions on
where [solar] collectors may be located.”).
284. Future Directions in Solar Access Protection, supra note 271, at 184..
285. See, e.g., Montgomery Cnty. Planning Comm’n, Renewable Energy 4
(2010).
286. David Wortman & Linda Echo-Hawk, Photovoltaic and SolarThermal Technologies in Residential Building Codes, at iii (1999)
(“This report describes the building code requirements and impediments to
apply photovoltaic and solar-thermal technologies to residential buildings.”).
287. Id. at iv (1999) (“The [solar] technology is not mentioned in the codes. It
may be an obstacle to implementing the technology, and the solution is to
develop appropriate explicit sections or language in the codes…The technology is discussed by the codes, but the language is confusing or ambiguous.
The solution is to clarify the language.”).
288. See, e.g., Clackamas County, Policy Number: 08-02 Requirements
for Roof Mounted Solar Panels on Existing Structures 1 (2008)
(“Building permit is not required when solar panels are installed on structures
that are exempt from the building permit requirements such as Ag Exempt
Structures.”).
289. Restrictive Covenants, supra note 264, at 299.
290. Id. at 299–300.
291. Id. at 300.
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CREATING LAW FOR NEXT GENERATION ENERGY TECHNOLOGIES

Wind Energy

Like solar energy, governments can effectively promote wind
by enacting amendments to national electricity laws along
the lines of those measures discussed above.292 In addition,
some further legislative measures specific to wind energy
should be considered.
The major legal difficulty associated with the expansion of
wind generators is the application of local planning laws.293
These laws raise complex issues because the planning legislation and the local planning schemes in most jurisdictions seldom contain specific and precise controls relating to the siting
of individual wind generators or wind farms.294 Wind generators or farms are usually classified as a permitted use, but a
permit is required in each case.295 The issue of a permit is usually subject to determination or challenge before a state planning tribunal, which possesses broad discretion as to whether
and on what terms to grant planning approval.296 These decisions are often inconsistent and appear to mirror the emerging
jurisprudence on climate change litigation, where the outcome of planning disputes appears to turn on the individual
judge’s or tribunal member’s level of concern for, or awareness
of, the importance of renewable energy for the mitigation of
climate change.297 Frequently, judges or tribunals can reconcile environmental concerns associated with individual wind
farm planning applications with climate change and energy
considerations by imposing conditions or restrictions on the
development without rejecting the proposal outright.298
The proper role of planning laws in the case of conflicting land use is to balance the respective interests of the parties.299 Wind energy users should be legally entitled to have
their development interest rank alongside the interests of
those who may be against the creation of individual wind
generators or wind farms.300 One possible solution is to enact
guidelines for the determination of planning issues involving wind generators. In Australia, a document of this nature
has recently been drafted by the Environment Protection
and Heritage Council, although it has not yet been enacted
292. Placing Access to Energy Services Within a Human Rights Framework, supra note
257, at 409, 411 (2006); U.N. Development Programme, World Energy
Assessment Overview: 2004 Update 35–36 (2004), available at http://
www.undp.org/energy/docs/WEAOU_part_III.pdf.
293. For a discussion of the problems posed to the establishment of wind farms
by planning laws, see, e.g., Alexandra Wawryk, Planning for Wind Energy:
Controversy Over Wind Farms in Coastal Victoria 8 Australasian J. Nat.
Resources L. & Pol’y. 103 (2004) [hereinafter Planning for Wind Energy];
Alexandra Wawryk, The Development Process for Wind Farms in South
Australia, 19 Env’t and Planning L.J. 333 (2002); H.W. Wilkinson, Wind
Farms, 144 New L.J. 314 (1994).
294. Planning for Wind Energy, supra note 293, at 105.
295. Id. at 110.
296. Id. at 113.
297. Using Australia as an example, we can contrast recent planning decisions
favorable to wind energy development in Thackeray v Shire of South Gippsland
[2001] VCAT 739 (Austl.), Perry v Hepburn Shire Council [2007] VCAT
1309 (Austl.), and Kittel & Vandepeer v District Council of Yankalilla [2002]
SAERDC 131 (Austl.), with less favorable decisions, such as in Hislop v
Glenelg Shire Council [1998] VICCAT 1138 (Austl.), available at www.austlii.
edu.au/au/cases/vic/aat/1997/088762).
298. Planning for Wind Energy, supra note 293, at 127–28.
299. Id. at 137.
300. Id.
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into law.301 This could serve as a useful precedent for other
jurisdictions.
The other major legal issue associated with wind energy is
access to the resource.302 Because the power obtained from
the wind depends on wind velocity, even relatively minor
obstructions to the wind are capable of causing a large reduction in the production capacity of a wind generator.303 A legal
means must be found to protect access to wind generators.
As with solar access, property laws and planning laws can be
used to protect wind access.304
In relation to property, it would be possible to add a provision in the legislative framework giving the courts a discretionary power to grant a right of access to the wind generator
as a separate property interest. This interest would be obtainable under the principle of prior appropriation and registered
under the local system of land titles.305 As a further alternative, local courts could be given the discretionary power to
create an easement or restrictive covenant against the wishes
of the neighboring owner where it is deemed reasonable.306
In relation to planning, the possible remedies appear more
restricted than in the case of solar energy because the erratic
nature of wind does not lend itself to the use of building
envelopes or hypothetical fences.307 Thus, the only viable
option would appear to be a system of wind access permits.308
Like building permits, these would be obtained from local
government authorities.309 They would not replace building permits, which wind users would not be able to obtain
unless they satisfy various specified safety and planning
requirements.310 Once granted, the permits would prevent
neighboring landowners upwind from using their properties
in ways that would impede the free passage of wind access
across their land to the wind generator.311
A final legal problem associated with wind energy is product safety and manufacturing standards. Unlike with solar
energy, the wind user may incur legal liability to neighboring
landowners in certain circumstances.312 The possible hazards
associated with wind energy generation include noise, vibration, blade throwing, fire damage, interference with television
or radio reception, and microclimate modification.313 While
reducing a wind user’s liability either in whole or in part would
be both unrealistic and unfair to neighboring landowners,
301. Env’t Prot. and Heritage Council, National Wind Farm Development
Guidelines – Public Consultation Draft (2009).
302. See Adrian Bradbrook, The Access of Wind to Wind Generators, 1984 Austl.
Mining & Petroleum L. Ass’n Y.B. 433, 436–437 [hereinafter Access of
Wind to Wind Generators].
303. R. Lornell and D. Schaller, Solar Research Institute, Small Power Production
and Wind Energy: Regulatory Actions Under PURPA NTIS, SERI/SP-635-794
(1982), at 3–4.
304. See generally Goudkamp, supra note 266 and accompanying text.
305. See Access of Wind to Wind Generators, supra note 302, at 468–70.
306. See id. at 471–75.
307. Id. at 480.
308. See Id. at 476–77.
309. Id. at 476.
310. Id.
311. Id.
312. Rita F. Taubenfeld & Howard J. Taubenfeld, Wind Energy: Legal Issues and
Legal Barriers, 31 Sw. L. J. 1053, 1074 (1977).
313. For a discussion of these problems, see id. at 1054; Adrian J. Bradbrook,
Liability in Nuisance for the Operation of Wind Generators, 1 Envtl. & Plan.
L.J. 128 (1985).
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other forms of legislation might be appropriate. One method
of minimizing the possibility of the above-mentioned hazards
and ensuring that the advantages and safeguards of modern
technology are built into wind generators in the future is for
national governments to either prescribe product safety standards or to prepare a standard relating to the manufacture of
wind generators. Legislation could make non-compliance an
offense punishable by a substantial fine, and an injunction
could be issued to restrain a person from engaging in conduct
that constitutes a contravention of the prescribed standards.

d.

Geothermal Energy

Of the various types of geothermal energy throughout the
world, the most significant are magmatic reserves, vapordominated systems, hot groundwater, and hot dry rocks.314
From a legal perspective, with a few exceptions relating to
environmental protection measures, all of these types appear
to raise similar legal issues, and therefore can all be treated
together in the same enactment.315
The most pressing need relating to geothermal energy is
for the establishment of an appropriate allocative and management regime for the resource. The crucial issue is whether
the allocation and management of the resource can be effectively conducted through amendments to existing legislation
controlling one or more other types of natural resources or
whether new legislation specifically controlling geothermal
resources is required.316 If the former approach is adopted,
geothermal water or steam could be deemed a “mineral,”317
a “gas,”318 or “groundwater,”319 so as to trigger pre-existing
legislation regulating minerals, oil and gas, or groundwater.
Precedents exist for all of these approaches.320 In the
United States, for example, some states declare the geothermal resource to be “water,”321 some declare it to be a
“mineral,”322 and the Ninth Circuit Court of Appeals held in
Reich v. Commissioner that the resource should be classified as
a “gas” for certain legal purposes.323 To regulate geothermal
energy this way, governments would only need to enact a
simple amendment to the statutory definition of “mineral,”
“gas,” or “groundwater.”
314. For a discussion of the various types of geothermal resources, see Dee Hansen,
Water Conflicts from the Viewpoint of a Regulator, 13 Land & Water L. Rev.
151, 152–154 (1977); Sho Sato & Thomas D.T Crocker, Property Rights to
Geothermal Resources, 6 Ecology L.Q. 250, 255–62 (1977).
315. For a discussion of the legal issues relating to geothermal resources in
the United States, see Sho Sato, supra note 314, at 270–321; see also U.S.
Dep’t of the Interior, Bureau of Land Mgmt., Final Programmatic
Environmental Impact Statement for Geothermal Leasing in the
Western United States (2008), available at http://www.blm.gov/wo/st/en/
prog/energy/geothermal/geothermal_nationwide/Documents/Final_PEIS.
html.
316. For an earlier discussion of this issue, see Adrian J. Bradbrook, The Contents of
New Geothermal Legislation, 5 J. Energy & Nat. Resources L. 81 (1987).
317. See infra note 322.
318. See infra note 323.
319. See infra note 321.
320. See infra notes 321–323.
321. See, e.g., Nev. Rev. Stat. § 534A.040 (2006); Wyom. Stat. Ann. § 33-42102(a)(ii) (2009).
322. See, e.g., Haw. Rev. Stat. § 182-1 (2008); Tex. Nat. Res. Code Ann. §
141.002(4) (2001).
323. Reich v. Commissioner, 454 F.2d 1157, 1158 (9th Cir. 1972).
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Although it may be easier to incorporate geothermal
energy into legislation designed for other purposes, governments should instead enact legislation designed specifically
for geothermal energy. This approach is validated by the general experience in jurisdictions where the resource has been
significantly exploited in the past.324 Legislation specific to
geothermal energy has been enacted in common law jurisdictions, such as British Columbia (Canada),325 several states of
the United States,326 and in three Australian jurisdictions.327
Unfortunately there is no unanimity between the jurisdictions as to the most appropriate system of structuring geothermal legislation.
As the methods of exploration and production of geothermal energy closely approximate those in the oil and gas
industry, national legislation controlling geothermal energy
can be modeled on petroleum legislation. At a minimum,
such legislation should contain the following provisions:
• An exhaustive definition of “geothermal resources” to
clarify what is included within the legislation and to
ensure that normal groundwater is distinguished from
heated water;328
• A clarification of ownership rights in the resource;329
• A management regime for exploration permits and production leases;330 and
• Comprehensive environmental protection measures,
relating to blowouts, atmospheric pollution, land subsidence, water pollution, noise, and well abandonment.331

e.

Carbon Capture and Storage (“CCS”)

Governments should also seek to pass comprehensive
national legislation regarding CCS. As this is a new, emerging technology, there is no law that governs its development
and exploitation.332 Perhaps the most fundamental issue to
resolve is ownership rights—specifically, whether ownership
324. See, e.g., Wash. Rev. Code Ann. § 43.140.010(2) (West 2007).
325. Geothermal Resources Act, R.S.B.C. 1996, c. 171, available at http://www.
canlii.org/en/bc/laws/stat/rsbc-1996-c-171/latest/rsbc-1996-c-171.html.
326. Alaska: Alaska Stat. § 38.05.181 (2008); Arizona: Ariz. Rev. Stat. Ann.
§§ 27-651 to -677 (2000); California: Cal. Pub. Res. Code §§ 3700, 6901
(West 2001); Hawaii: Haw. Rev. Stat. §§ 182-1 to -2 (2008); Idaho: Idaho
Code Ann. §§ 42-4001 to -4002 (2003); Montana: Mont. Code Ann. §§
77-4-101 to -211 (2009); Nevada: Nev. Rev. Stat. §§ 534A.010-534A.090
(2006); New Mexico: N.M. Stat. Ann. §§ 71-5-1 to -24 (2007); Oregon:
Or. Rev. Stat. § 522.005 (2007); Washington: Wash. Rev. Code §§
43.140.010-43.140.900 (2007). In addition, there is U.S. Federal legislation
regulating geothermal development on federal lands. 30 U.S.C. §§ 10011028 (2006).
327. Northern Territory: Geothermal Energy Act 2009 (NT) (Austl.); Queensland:
Geothermal Exploration Act 2004 (Qld) (Austl.); South Australia: Petroleum
and Geothermal Energy Act 2000 (SA) (Austl.); Victoria: Geothermal Energy
Resources Act 2005 (Vic) (Austl.).
328. Adrian J. Bradbrook, Environmental Controls over Geothermal Energy
Exploitation, 4 Envtl. & Plan. J. 5, 18 (1987).
329. Id. at 5.
330. Id.
331. See, e.g., id. at 6–7; A. Dan Tarlock & Richard L. Waller, An Environmental
Overview of Geothermal Resources Development, 13 Land & Water L. Rev.
289, 291–95 (1977).
332. Global CCS Inst., Strategic Analysis of the Global Status of Carbon Capture
and Storage, Report 3: Policies and Legislation Framing Carbon Capture and
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rights of underground depleted reservoirs and stored carbon
dioxide vest in the State/Crown. In the absence of new legislation, common law will govern the respective rights of private companies and/or the government to the underground
storage areas. In cases where the CCS disposes into an aquifer, the matter will be resolved by reference to the prevailing
water law regime, which in most countries is statute-based.333
Where CCS disposes into a coal, oil or gas formation, the
issue will turn on ownership rights in the depleted reservoir.
This involves a consideration of the common law maxim,
cujus est solum, ejus est usque ad coelum et ad inferos,334 with
all the uncertainties its application entails. Legislation is
needed to determine the procedure for each application of
carbon storage and to ensure that there is a prescribed system
of property rights and legal duties for all CCS operators with
respect to their storage operations.
Besides this obvious property issue, the new technology
will not advance unless liability issues surrounding the accidental release of stored carbon are clarified.335 As such storage must continue indefinitely, private investment will not
occur in this area without some limitation on the developer’s
liability for damages.336 A parallel liability scheme exists with
nuclear waste release, where the private operator’s liability is
limited by law to a fixed sum.337 The scholarship to date suggests that the most appropriate method of resolving this issue
is to require the operator to remain legally liable for accidental
damage from carbon release during the injection phase until
evidence shows that the carbon has become stabilized.338 After
this point, liability should be assumed by the state.
Australia is a leader in introducing new legislation to control CCS operations. The Commonwealth and two of the
six states, Victoria and Queensland, recently enacted comprehensive legislation in this field.339 This legislation vests
ownership of all gas storage reservoirs in the state,340 estabStorage Globally 6 (2009), http://www.globalccsinstitute.com/downloads/Reports/2009/worley/Foundation-Report-3-rev0.pdf.
333. See generally Adam Schempp, Western Water in the 21st Century:
Policies and Programs that Stretch Supplies in a Prior Appropriation
World 55 (2009), http://www.elistore.org/Data/products/d19_02.pdf.
334. Loosely translated, this means: “The person who owns the land surface owns
the property from the center of the earth to the limits of the atmosphere.”
For a discussion of the application of this maxim in the resources context,
see Adrian J. Bradbrook, The Relevance of the Cujus Est Solum Doctrine to the
Surface Landowner’s Claims to Natural Resources Located Above and Beneath the
Land, 11 Adelaide L. Rev. 462, 462 (1988).
335. Alexandra B. Klass & Elizabeth J. Wilson, Climate Change & Carbon
Sequestration: Assessing a Liab. Regime for Long-Term Storage of Carbon Dioxide
13 (2008), http://works.bepress.com/alexandra_klass/4.
336. Id. at 39.
337. Carbon Capture & Sequestration: Framing the Issues for Regulations, Interim
Report (CCS Reg Project), Jan. 2009, at 108–10.
338. Carbon Capture & Sequestration Legislation in the U.S. (S. States Energy Bd.),
March 2010, at 4–6 (comparing CCS various state legislations, with many
requiring operator liability during operation).
339. Greenhouse Gas Storage Act 2009 (Qld) (Austl.); Greenhouse Gas Geological
Sequestration Act 2008 (Vic) (Austl.); Offshore Petroleum and Greenhouse Gas
Storage Act 2006 (Cth) (Austl.). The Commonwealth legislation applies to
all offshore gas storage beyond three miles from the shoreline, while the state
legislation applies to all on-shore storage and offshore storage within three
miles of the shore. See Offshore Petroleum and Greenhouse Gas Storage Act 2006
at s 5 pt 1.4.
340. Greenhouse Gas Storage Act 2009 at sch 1, pt 4; Greenhouse Gas Geological
Sequestration Act 2008 at s 14; Offshore Petroleum and Greenhouse Gas Storage
Act 2006 at sch 2, pt 2.2, div 1.
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lishes a system of exploration and assessment permits341 and
gas injection and storage leases and licenses,342 and specifies
requirements for well drilling,343 gas storage monitoring,344
and safety management planning.345 With respect to liability,
the legislation prescribes a closure assurance period of fifteen
years, during which time the operator remains legally liable
for any releases from, or damage caused by, carbon storage.346
After this time, the operator may apply for closure of the
reservoir. The closure application will be granted if specified
conditions are met. Particularly, the gas must be behaving as
predicted.347 After closure, future liability is transferred to
the government.348

IV.

Difficulties in the Way of Reform

The creation of an international and a national legal management regime as outlined above will ensure the best opportunity for next generation energy technologies to achieve
wide-scale acceptance and adoption in the international
community. Such a development will assist in resolving environmental problems relating to the use of fossil-fuel technologies and will help to alleviate the growing problems of
energy security.349
Certain energy-related societal difficulties remain to be
resolved, however. Perhaps the greatest of these, and the one
that is least often discussed, is the problem of world population growth.350 While the use of renewable energy and energy
efficient technologies will assist in preserving fossil fuels for
future generations, even a much increased incidence in the use
of these technologies will not arrest the growth in energy use
worldwide.351 The latest figures from the 2009 British Petroleum Statistical Review of World Energy show a 1.4% annual
growth in primary energy consumption worldwide.352 It is dif341. Greenhouse Gas Storage Act 2009 at ch 2; Greenhouse Gas Geological
Sequestration Act 2008 at pt 3; Offshore Petroleum and Greenhouse Gas Storage
Act 2006 at pts 3.2, 3.3.
342. Greenhouse Gas Storage Act 2009 ch 3; Greenhouse Gas Geological Sequestration
Act 2008 at pts 4, 5; Offshore Petroleum and Greenhouse Gas Storage Act 2006
at pt 3.4.
343. Greenhouse Gas Storage Act 2009 at s 264; Greenhouse Gas Geological Sequestration Act 2008 at s 294; Offshore Petroleum and Greenhouse Gas Storage Act
2006 at ch 6, pt 6.1.
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ficult to imagine significant reductions in this figure given the
United States Census Bureau’s forecast that the world human
population will increase from six billion to nine billion by
2050.353 Increasing populations will result in greater energy
demand, regardless of how effectively society manages this
demand. This problem is exacerbated by the fact that most of
the population growth is currently occurring and expected to
continue in developing countries, where the process of development largely depends on increasing energy consumption.354
Another problem is the lack of capacity on energy issues
in developing countries. In many developing countries parliamentarians lack the training, support staff, and general
expertise to understand the legal issues and to prepare appropriate legislation.355 Although significant capacity building
exercises on environmental law have been held worldwide,
such courses have normally not included energy as a topic.356
This problem can be addressed only by the input of additional funds.
A useful precedent was the Parliamentarian Forum on
Energy Legislation and Sustainable Energy Development, a
three-day forum held in Cape Town, South Africa in October 2005.357 This forum, organized by the United Nations
Department of Economic and Social Affairs (“UN DESA”)
and the Parliament of South Africa, invited energy law
experts from developed states to address parliamentary representatives from English-speaking African nations on the
appropriate legal means of promoting sustainable energy
development at the national level.358 Due to lack of funds for
such projects in the United Nations, the project could only
proceed once funding was obtained from a private benefactor in the United States.359 The promotion of next generation
energy technologies in developing countries is too important
an issue to be left to the vagaries of private funding.
The final difficulty in the way of legal change is the lack
of international cooperation and policy development. While
the United Nations is the ideal institution to take responsibility for this issue, its efforts to date have been fragmented.360
The major problem is that no single agency within the United
Nations is responsible for energy. Currently, energy research
353. U.S. Census Bureau, supra note 193.
354. Food and Agric. Org. of the United Nations, supra note 52, at 5.
355. Europa, Energy Cooperation with the Developing Countries 2 (2006),
http://europa.eu/legislation_summaries/development/sectoral_development_
policies/r12008_en.htm#.
356. Int’l Atomic Energy Agency, Capacity Building for Sustainable Energy
Development 1, http://www.iaea.org/Publications/Factsheets/English/capacity.
pdf.
357. See U.N. Dep’t of Econ. & Soc. Affairs, Aide Memoire: Parliamentarian
Forum on Energy Legislation and Sustainable Development 1
(2005), available at http://www.un.org/esa/sustdev/sdissues/energy/op/
parliamentarian_forum/parl_forum_aide_memoire_eng.pdf.
358. See id. at 2–3.
359. Email interview with Richard Ottinger, Emeritus Dean, Pace Law School
(Nov. 3, 2010).
360. UN-Energy, UN-Energy Looking to the Future 4 (2007), available at
http://www.unido.org/fileadmin/user_media/News/2010/UN-Energy_Looking_to_the_Future.PDF.
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is conducted by the UNEP, the UNDP, the UN DESA and
its six regional Commissions.361 There is some formal cooperation between these U.N. agencies,362 but for the most part
they operate independently.363 This can be neatly contrasted
with the IAEA, which focuses its efforts solely on promoting
nuclear energy and research.364 A similar agency is needed for
sustainable energy technologies. Two options for streamlining the reform process would be to dismantle the IAEA or,
alternatively, dramatically increase the scope of its mandate to
include all next generation technologies. In the absence of such
a reform by the United Nations, the German government has
assumed responsibility for launching a new body, the International Renewable Energy Agency (“IRENA”) with its own
statute.365 It is too early to assess the effectiveness of this body,
as the statute has not yet achieved sufficient ratifications to
enter into effect.366 The status of this body could be improved
if it is eventually incorporated into the U.N. agencies.

Conclusion
Given the current state of domestic and international next
generation energy policies, a coordinated approach is necessary to support and promote next generation energy technologies. To address this need for coordination, this Article
has argued for separate legal management regimes at both
the international and domestic levels.
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