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Requirements for a Renewables Revolution 
Felix Mormann† 

This Article identifies and analyzes the obstacles presently barring the rise 
of renewables, evaluates the role of the current policy favorite emission pricing, 
and offers design recommendations for a comprehensive U.S. renewables policy.  

Successful climate change mitigation requires a timely shift to renewable 
sources of energy, such as sunlight, wind or tides, to decarbonize today’s high-
carbon electricity sector. But market pull alone is not strong enough. This Arti-
cle discusses the most widely cited economic barriers and identifies and evalu-
ates additional obstacles related to the electricity sector’s regulatory frame-
work.  

Emission pricing is largely considered the most efficient policy to drive the 
timely transition to a renewables-based electricity sector. This Article argues 
that, for political, conceptual, and, most of all, regulatory reasons, emission 
pricing will not fuel the rise of renewables at the speed necessary for successful 
climate change mitigation.  

Rather, a comprehensive renewables policy is required to address each and 
every one of the existing barriers. Drawing on the policy experience of other 
sectors and nations, I offer recommendations for the design of a comprehensive 
U.S. renewables policy. Many of the proposed policy recommendations aim at 
non-economic barriers, which can be overcome through regulatory intervention. 
Once these barriers have been removed, policy support for renewables can fo-
cus on the remaining economic barriers and, hence, becomes far less costly. In 
light of the plethora of obstacles to a timely transition to renewables, this Article 
calls for concerted policy action by scientists, engineers, economists, lawyers, 
marketers, and educators to fuel the renewables revolution. 
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INTRODUCTION 

Climate change has turned the transition to renewable energy sources 
(renewables) into one of the world’s key challenges of the 21st century.1 
If we are to limit global warming to a temperature increase of no more 
than two degrees centigrade from pre-industrialization levels, today’s 
high-carbon economy must turn low-carbon by 2050.2 This will require a 
complete and rapid transformation of the energy sector.3 Yet, current 
projections forecast that renewables will account for less than 15% of 
American electricity generation in 2035.4 In other words, our business-
as-usual trajectory is too slow to limit global warming to two degrees 
centigrade – despite the American public’s growing awareness and con-
cern for climate change.5 

The transition to renewable sources of energy has long ceased to be of 
solely environmental relevance but, instead, claims constantly more eco-
nomic importance. American dependence on foreign oil drives up the 
U.S. trade deficit with daily imports worth $1 billion.6 The 2008 oil price 
shock cost the U.S. economy some $500 billion.7 At the same time, the 
low-carbon energy market promises huge growth potential. Worldwide 
                                                                                                                       

1 Another factor weighing in favor of a transition to renewable sources of energy is 
air pollution, including but not limited to the greenhouse gases relevant to climate 
change. To the extent they reach beyond the emission of greenhouse gases, the scientific, 
regulatory, and political issues pertaining to air pollution are outside the scope of this Ar-
ticle. 

2 According to numerous peer-reviewed studies of climate change, the 2-degree-
scenario is crucial to limit the likelihood of massive and irreversible disruptions of the 
global ecosystem. For further information, see, e.g., INTERGOVERNMENTAL PANEL ON 
CLIMATE CHANGE, Climate Change 2007: Synthesis Report (IPCC 2007) p. 67; 
EUROPEAN COMMISSION, Limiting Global Climate Change to 2 Degrees Celsius: The Way 
Ahead for 2020 and Beyond, SEC 7 1 (2007) pp. 3 et seq.  

3 INTERNATIONAL ENERGY AGENCY, World Energy Outlook (IEA 2009) p. 113. 
4 ENERGY INFORMATION ADMINISTRATION, Energy Outlook 2011 - Early Release, 

(2011) p. 9.  
5 According to ANTHONY LEISEROWITZ, et al., Climate Change in the American Mind: 

Americans' Climate Change Beliefs, Attitudes, Policy Preferences, and Actions, Yale 
Project on Climate Change (2009) pp. 17, 26, over 60% of Americans are “somewhat or 
very worried” over the reality and risk of global warming.  To date, however, rising 
awareness is rarely matched by corresponding policy implementation, see DALE 
MEDEARIS, Looking Beyond Copenhagen - Sub-National Governments as Transformers 
of Energy, Climate, and Transatlantic Policies, Heinrich Böll Stiftung Toward a New 
Climate Network - Transatlantic Solutions for a Low Carbon Economy 12 (2009) p. 13. 

6 AMERICAN ENERGY INNOVATION COUNCIL, A Business Plan for America's Energy 
Future, (2010) p. 8. 

7 Id. at p. 10 
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investment in solar energy for instance increased by more than 250% an-
nually from 2004 to 2008.8 Clean technology and renewable energy were 
the only segments to experience growth in venture capital investment 
amidst the 2008/09 economic downturn.9  

It is of little surprise, therefore, that over the past twenty-five years 
most industrially developed nations have adopted policies to promote the 
shift to renewable sources of energy. Almost thirty states in the U.S. 
have adopted Renewable Portfolio Standards (RPS), calling for an in-
crease of the share of renewables in their respective energy mix. The 
various promotional measures adopted across the U.S. and around the 
globe differ considerably in their approach to achieve this goal. Many of 
the competing views and approaches feature prominently in the ongoing 
debate over a comprehensive U.S. climate and energy policy reform at 
the federal level. 

The task of a timely transition to renewables is one of Herculean di-
mensions. The overall cost of a transition to an exclusively renewables-
based electricity sector is estimated at around $100 trillion globally – not 
including the necessary investment in transmission infrastructure.10 Some 
have compared the required effort to the 1960s space race.11 In his 2011 
State of the Union address, President Obama referred to the U.S. energy 
challenges as “our generation’s Sputnik moment.”12 Others speak of an 
energy revolution.13 Both views are right: The quest for the policy that 
best promotes the shift from fossil fuels to renewable sources of energy 
is an international competition over technological leadership in one of 
the fastest growing sectors of the global economy. As the example of 
Denmark’s thriving wind turbine industry illustrates, even a relatively 
small nation has a chance at dominating the world market when sup-
                                                                                                                       

8 INTERNATIONAL ENERGY AGENCY, supra note 3 p. 162; JOAN CANTON & ASA JO-
HANNESSON LINDÉN, Support Schemes for Renewable Electricity in the EU, Economic 
Papers (2010) pp. 32 et seq.  

9 See the survey by the National Venture Capital Association undertaken in mid 
2009, available online at 
http://www.nvca.org/index.php?option=com_docman&task=doc_download&gid=455&It
emid=93 (last visited Mar. 5, 2011).  

10 MARK Z. JACOBSON & MARK A. DELUCCHI, A Path to Sustainable Energy by 2030, 
301 Scientific American 58 (2009) p. 58. 

11 JAY INSLEE & BRACKEN HENDRICKS, Apollo's Fire: Igniting America's Clean En-
ergy Economy (Island Press 2008) pp. 2, 3; DANIEL VAN FLEET, Legal Approaches to 
Promote Technological Solutions to Climate Change, 8 Duke L. & Tech. Rev. 1 (2008) 
pp. 2 et seq. 

12 See the official transcript available at http://www.whitehouse.gov/the-press-
office/2011/01/25/remarks-president-state-union-address (last visited Mar. 5, 2011).  

13 CHARLES WEISS & WILLIAM B. BONVILLIAN, Structuring an Energy Technology 
Revolution (The MIT Press 2009) pp. 211 et seq. 
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ported by a strong domestic renewables policy. It is quite appropriate 
therefore to speak of a race to renewables similar to the 1960s space race. 
At the same time, the magnitude of the task at hand requires the con-
certed efforts of more than just the scientific and engineering communi-
ties. Without the active involvement of economists, educators, and law-
yers, the shift to renewables will not be realized at the speed required to 
successfully mitigate climate change – and place favorably in the race to 
renewables. Indeed, the necessary institutional and regulatory reforms 
are so far-reaching that they may well be described as a renewables revo-
lution.  

The challenges of a timely transition from fossil fuels to renewables 
have received much attention in the engineering and economic literature. 
A whole phalanx of studies discusses the technological feasibility of such 
a shift.14 Economists investigating the economic implications of climate 
change and its mitigation offer a multitude of indicators and models de-
signed to assess and compare the efficiency of competing policies for the 
promotion of renewables.15 In contrast, the challenges of a timely transi-
tion to renewable sources of energy have so far attracted relatively little 
attention in the legal literature.16 This lack of scholarly interest is all the 

                                                                                                                       
14 A comprehensive review of the related engineering literature is beyond the scope 

of this Article. To name but a few, see STEPHEN W. PACALA & ROBERT H. SOCOLOW, 
Stabilization Wedges: Solving the Climate Problem for the Next 50 Years with Current 
Technologies, 305 Science 968 (2004) pp. 968 et seq. For an encouraging outlook, see 
JACOBSON & DELUCCHI, supra note 10 pp. 58 et seq. JONATHAN D. SCHNEIDER, So, the 
World is Getting Warmer: What Now? New Literature on Electric Sector Options and the 
Cost of Climate Control Legislation, 30 Energy Law Journal 553 (2009) pp. 553 et seq. 
discusses two recent feasibility studies by McKinsey & Co. and the Electric Power Re-
search Institute. Less optimistic ALAN SANGSTER, Energy for a Warming World (Springer 
2010) pp. 77 et seq. 

15 Again, no more than a representative sample: NICHOLAS STERN, The Economics of 
Climate Change: The Stern Review (Cambridge University Press 2007) pp. 347 et seq.; 
CANTON & JOHANNESSON LINDÉN, supra note 8 pp. 9 et seq.; DOMINIQUE FINON, Pros 
and Cons of Alternative Policies Aimed at Promoting Renewables, 12 EIB Papers 110 
(2007) pp. 117 et seq.; ATANAS KOLEV & ARMIN RIESS, Environmental and Technology 
Externalities: Policy and Investment Implications, 12 EIB Papers 134 (2007) pp. 143 et 
seq.; ADAM B. JAFFE, et al., A Tale of Two Market Failures: Technology and 
Environmental Policy, 54 Ecological Economics 164 (2005) pp. 168 et seq. CAROLYN 
FISCHER & RICHARD G. NEWELL, Environmental and Technology Policies for Climate 
Mitigation, 55 Journal of Environmental Economics and Management 142 (2008) pp. 145 
et seq. who include a numerical application of their model to U.S. electricity production.  

16 The heated debate among legal scholars over a national Renewable Portfolio Stan-
dard appears to have left little room for consideration of other promotional policies and, 
more importantly, the obstacles they seek to overcome, see, e.g., MARY ANN RALLS, 
Congress Got it Right: There's no Need to Mandate Renewable Portfolio Standards, 27 
Energy L. J. 451 (2008); BENJAMIN K. SOVACOOL & CHRISTOPHER COOPER, Congress 
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more surprising given that the vast majority of policy measures for the 
promotion of renewable energy take the shape of laws, decrees, or simi-
lar lawmaking products, whose proper design and implementation re-
quire substantial legal expertise.17 Moreover, in order to be successful, 
promotional policies need to overcome not only a number of economic 
obstacles but also a variety of barriers closely related to regulatory and 
other legal questions.  

Any attempt to promote renewable sources of energy or evaluate such 
promotional efforts requires a deep understanding of the obstacles that 
stand in the way of a timely transition to renewables. Only once these 
obstacles are properly identified can an adequate promotional policy be 
designed and implemented to overcome them. Cost competitiveness of 
renewables in comparison to fossil fuels may be the most obvious and 
certainly represents one key factor for their large-scale deployment. But 
it is by no means the only determinative variable in the renewables equa-
tion. The comparison between France and Germany demonstrates that 
rate structures and financial subsidies alone do not guarantee the success-
ful promotion of renewable sources of energy. Even though both coun-
tries’ promotional policies offer similarly high subsidized rates for elec-
tricity from renewables, deployment in Germany has been several times 

                                                                                                                       
Got it Wrong: The Case for a National Renewable Portfolio Standard and Implications 
for Policy, 3 Envtl. & Energy L. & Pol'y J. 85 (2008); ROBERT J. LUNT, Recharging U.S. 
Energy Policy: Advocating for a National Renewable Portfolio Standard, 25 UCLA J. 
Evtl. L. & Pol'y 371 (2007) ROBERT J. MICHAELS, National Renewable Portfolio 
Standard: Smart Policy or Misguided Gesture?, 29 Energy L.J. 79 (2008); JOSHUA P. 
FERSHEE, Changing Resources, Changing Market: The Impact of a National Renewable 
Portfolio Standard on the U.S. Energy Industry, 29 Energy L. J. 49 (2008). To the extent 
other promotional policies feature in the legal literature, it is usually in the broader con-
text of climate change policies, see, e.g., VAN FLEET, supra note 11, who provides a cur-
sory overview of climate change policies in general; NEIL CRAIK & JOSEPH F. C. 
DIMENTO, Climate Law and Policy in North America: Prospect for Regionalism, 1 San 
Diego J. Climate & Energy L. 195 (2009), who examine the status quo and future poten-
tial for climate-change governance in North America; TIMOTHY P. DUANE, Greening the 
Grid: Implementing Climate Change Policy through Energy Efficiency, Renewable 
Portfolio Standards, and Strategic Transmission System Investments, 34 Vt. L. Rev. 711 
(2010) who discusses renewables along with energy efficiency and electricity transmis-
sion. A similarly holistic but more comparative approach is employed by ANDREW 
SCHATZ, A Tale of Three Signatories: Learning From the European Union, Japanese, 
and Canadian Kyoto Experiences in Crafting a Superior United States Climate Change 
Regime, 70 U. Pitt. L. Rev. 593 (2009).  

17 While the legal ramifications tend to be less complicated in the case of tax incen-
tives, tender schemes, certificate trading schemes, and feed-in tariffs all require a rela-
tively complex regulatory framework. For details on each of these regimes, see infra IV. 
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greater than in France, pointing to other forces at play than pricing.18 
While it may be possible to attach a price tag to such forces or obstacles, 
it is doubtful whether convincing renewables entrepreneurs to go forward 
with their projects solely through price incentives is efficient or even po-
litically viable in the long run. Already, some of the pioneering nations in 
renewables are forced to cut support programs so as not to let the cost of 
their promotional efforts get out of hand.19 The current U.S. budget crisis 
requires cost-efficient policy support for renewables. It is crucial, there-
fore, that to the extent possible, we eliminate obstacles to the large-scale 
deployment of renewables rather than compensate for them. Elimination, 
however, requires prior identification and evaluation. 

This Article explores the underlying challenges to the electricity sec-
tor’s timely transition from fossil fuels to renewables and offers design 
recommendations for a comprehensive U.S. renewables policy. Its pre-
scriptive approach assumes the timely transition to renewables as an im-
perative mandated by the need to mitigate climate change.20 Part One 
opens with a definition of renewable sources of energy and an illustration 
of the electricity sector’s key role in climate change mitigation. Part Two 
discusses the obstacles that hinder a timely transition to renewables. Part 
Three offers an explanation why emission pricing alone will not be suffi-
cient to overcome these obstacles. Part Four develops policy design rec-
ommendations for the successful transition to a renewables-based elec-
tricity sector in the U.S. Against this background, the Article concludes 
                                                                                                                       

18 This observation is all the more surprising considering that France’s climate pro-
vides more favorable conditions for the siting of renewables technologies like solar and 
wind, see INTERNATIONAL ENERGY AGENCY, Deploying Renewables – Principles for 
Effective Policies (IEA 2008) p. 67. 

19 See, e.g., the recent moratorium in France for solar PV installations to counter what 
the Prime Minister refers to as a “veritable speculative bubble”, 
http://greenworldinvestor.com/2010/12/04/solar-feed-in-tariff-in-france-halted-as-
renewable-energy-subsidies-become-“veritable-speculative-bubble”/. The recently passed 
Electricity Supply Amendment (Solar Bonus Scheme) Bill 2010 by the Australian state 
legislature in New South Wales slashed the feed-in tariff paid for electricity from solar 
photovoltaics by two thirds, for details see 
http://www.parliament.nsw.gov.au/prod/parlment/nswbills.nsf/0/19fb0bc70903af43ca257
7c900053a79/$FILE/b2010-138-d16-HOUSE.pdf. The Czech Republic cut its feed-in 
tariff’s support for solar by 50%, see http://greenworldinvestor.com/2010/08/27/new-
czech-renewable-energy-policy-to-bust-the-solar-boom-with-a-50-subsidy-cut/. Similar 
albeit less drastic measures are debated in Germany, see 
http://www.renewableenergyfocus.com/view/10775/german-feedin-tariff-fit-to-reduce-in-
two-phases/ (all websites last visited Mar. 5, 2011). 

20 A thorough discussion of the environmental benefits of renewable sources of 
energy is beyond the scope of this work, for an overview see MARK Z. JACOBSON, Review 
of Solutions to Global Warming, Air Pollution, and Energy Security, 2 Energy Environ. 
Sci. 148 (2009). 
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with a call for concerted policy action with greater involvement of the 
legal profession.  

I. DEFINING RENEWABLES AND THEIR ROLE IN CLIMATE CHANGE 

The definition of renewable sources of energy varies between and, in 
some cases, within jurisdictions.21 While variations are usually minor, 
one major point of contention is whether to qualify energy derived from 
nuclear fission (or fusion) as renewable.22 For the purposes of this Arti-
cle, renewable energy sources include bioenergy, geothermal energy, hy-
dropower, solar energy, tidal energy, and wind energy.23 I do not con-
sider nuclear energy a renewable energy.  

Renewable energy must not be confused with clean energy. Clean en-
ergy generally refers to power production that is non-polluting, espe-
cially regarding the emission of CO2 and other greenhouse gases. The 
term clean energy is broader than that of renewable energy. For instance, 
nuclear fission24 is considered to be a clean source of energy. The same 
is true of natural gas and coal, provided that carbon sequestration and 
other technologies eliminate the emission of greenhouse gases and other 
pollutants emanating from conventional gas and coal plants.25 I deliber-
ately focus on sources of energy that are not only clean but renewable, 
too. A thorough discussion of nuclear, clean coal and gas is beyond the 
scope of this Article. I would like to point out, however, that there is 
                                                                                                                       

21 A prominent example of such an intra-jurisdictional variety of definitions for re-
newable energy sources is Austria, see DANYEL REICHE, Handbook of Renewable Ener-
gies in the European Union, Vol. 1 (Peter Lang 2002) p. 37. Similarly, coal-producing 
Pennsylvania is the only state within the U.S. to count mining waste as a source of re-
newable energy, see MICHAELS, supra note 16 p. 82. 

22 See DAVID J. C. MACKAY, Sustainable Energy – Without the Hot Air (UIT 2009) 
pp. 22, 162 et seq. 

23 For further details regarding each of these energy sources see INTERNATIONAL 
ENERGY AGENCY, supra note p. 186 et seq. For a more technical description of the differ-
ent strands of renewable energy technologies, see JACOBSON, supra note 20 pp. 150 et 
seq. 

24 Nuclear fusion has yet to be mastered so as to serve as a reliable source of energy. 
As Sebastian Balibar, the Director of the French National Center for Scientific Research 
put it: “We say that we will put the sun into a box. The idea is pretty. The problem is, we 
don’t know how to make that box.” Quoted after MACKAY, supra note 22 p. 172. 

25 For an introduction to carbon sequestration, see NATIONAL SCIENCE BOARD, 
Building a Sustainable Energy Future: U.S. Actions for an Effective Energy Economy 
Transformation, (2009) p. 23. Contrary to the view of West Virginia Senator Joe 
Manchin, carbon sequestration does not make coal a renewable source of energy, see 
Manchin’s statement in 
http://www.businessweek.com/ap/financialnews/D9JHE4U80.htm (last visited Mar. 5, 
2011). 
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cause for doubt whether the promotion of energy from these (so-called) 
clean, but non-renewable sources is a worthwhile endeavor. To replace 
the current high-carbon energy production infrastructure with (suppos-
edly) carbon-neutral facilities relying on nuclear fission, clean gas and 
coal would require substantial investment. For instance, if nuclear power 
is to play a significant role in climate change mitigation, nearly 3,000 
new reactors will have to be commissioned.26 Yet, nuclear fission, clean 
coal and gas are no more than bridge technologies. While the U.S. and 
global reserves of gas and coal are vast, they are nonetheless limited, as 
is easily accessible uranium. It is questionable whether we should direct 
our scarce funds for energy investment toward technologies that do not 
have the capacity to resolve but will only postpone our energy supply is-
sues. Moreover, relying on nuclear fission, gas and coal, albeit using car-
bon sequestration and other clean technologies, does little to alleviate is-
sues related to global struggles over energy supply channels. Neither gas 
nor coal or the uranium required for nuclear power plants are readily 
available in all parts of the world. Most importantly, the qualification of 
clean coal, gas and nuclear fission as clean sources of energy is the result 
of an erroneously narrow view of their environmental impact. All three 
are carbon-neutral and non-polluting only during the actual process of 
electricity generation. Gas extraction and coal mining are known to re-
lease significant amounts of greenhouse gases such as methane, CO, and 
CO2. For climate change, leakage of a mere 5% of natural gas during ex-
traction is equivalent to a 40% boost in CO2.27 Worse still, we have yet to 
find an environmentally sustainable solution for the storage or recycling 
of nuclear burn elements, not to mention the environmental risks of acci-
dents in nuclear power plants.28 

Renewable sources of energy are relevant not only to the generation 
of electricity but also in other sectors of the energy market, such as heat 
and transport. Especially the latter features prominently in the public de-
bate over ever stricter fuel-economy standards mandated by the U.S. En-
vironmental Protection Agency (EPA). The importance of renewable en-
                                                                                                                       

26 MACKAY, supra note 22 pp. 171 et seq. The huge investment volume renders con-
struction of new nuclear plants difficult, as the delay in the most prominent four U.S. re-
actor projects illustrates, see 
http://query.nytimes.com/gst/fullpage.html?res=9D0CE1DD1439F932A35751C0A9679
D8B63  

27 For coal, emissions result directly from the coal seams’ exposure but also from 
subsequently discarded shales and mudstones, see id. at pp. 158 et seq. 

28 For an insightful example, see id. at pp. 167 et seq. In the words of the American 
Energy Innovation Council: “Is the federal government willing to take on long-term 
liability for storing CO2 through carbon capture and storage? Or for storing nuclear 
waste?” AMERICAN ENERGY INNOVATION COUNCIL, supra note 6 p. 17. 
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ergy sources for heat and transport notwithstanding, the timely transition 
to renewables in the electricity sector will be crucial for the reduction of 
greenhouse gas emissions necessary to mitigate climate change. From 
1990 to 2008, electricity generation accounted for 32% of all U.S. green-
house gas emissions, placing the electricity sector at the top of the emit-
ters’ list, ahead of the transport sector responsible for 27% of all U.S. 
greenhouse gas emissions.29 Globally, the energy sector accounts for 
73% of all greenhouse gas emissions, with the agricultural sector assum-
ing a distant second place responsible for 16%.30 

 
Figure 1: Global Greenhouse Gas Emissions by Sector from 1990 to 200531 

 

With U.S. and global electricity generation expected to increase by 
22% and 74% respectively until 2030, any effort to significantly reduce 
greenhouse gas emissions must include major reforms in the electricity 
sector.32 Unless nuclear energy is to overcome fundamental environ-
mental and security concerns to experience a renaissance, a timely shift 

                                                                                                                       
29 ENVIRONMENTAL PROTECTION AGENCY, Climate Change Indicators in the United 

States (EPA 2010) pp. 10 et seq. 
30 Id. at pp. 12 et seq. 
31 Id. at p. 12. 
32 Projections based on INTERNATIONAL ENERGY AGENCY, supra note 3 pp. 623, 629. 
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to renewable sources is the only sustainable solution presently avail-
able.33 Moreover, the projected growth in electricity generation will eas-
ily be surpassed if the current trend towards electric vehicles (e.g., plug-
in hybrids) continues.34 The resulting large-scale electrification of the 
transport sector would further increase the need for a timely decarboniza-
tion of the electricity sector. While improvements in energy efficiency 
will also be important,35 the timely shift to renewables is essential if cur-
rent efforts in climate change mitigation are to be successful.36  

Fortunately, the case for rapid large-scale deployment of renewables 
in the electricity sector is not one of necessity only but of potential, too. 
In comparison to the fragmented structure of the heat-relevant building 
sector, for instance, the on-grid electricity sector is relatively centralized 
and, hence, easier to regulate and reform.37 Indeed, a recent study found 
that meeting the world’s entire demand with electricity generated from 
water, wind, and sunlight is technologically feasible as early as twenty 
years from today.38 Accordingly, this Article focuses on the use of re-
newables for the generation of electricity. 

II. OBSTACLES TO A TIMELY TRANSITION TO ELECTRICITY FROM 
RENEWABLES 

The world’s decreasing oil reserves, ever stricter air pollution regula-
tion, and struggles over the supply channels for coal and natural gas 
across the globe lead to increasing prices for electricity derived from 

                                                                                                                       
33 For a convincing study on the feasibility of a complete shift to renewable energy 

by 2030 see JACOBSON & DELUCCHI, supra note 10 pp. 58 et seq. To the point regarding 
the obstacles to a nuclear renaissance WEISS & BONVILLIAN, supra note 13 p. 29: “...any 
major expansion of nuclear energy in the United States will have to overcome a legacy of 
public distrust, as well as critical waste-storage and security issues.” See also LUNT, 
supra note 16 p. 377; KARSTEN NEUHOFF, Large-Scale Deployment of Renewables for 
Electricity Generation, 21 Oxf Rev Econ Policy 88 (2005) p. 91. For a comprehensive 
list of potential problems with a nuclear renaissance in the U.S. see ROLAND M. FRYE JR, 
The Current "Nuclear Renaissance" in the United States, its Underlying Reasons, and its 
Potential Pitfalls. , 29 Energy Law Journal 279 (2008) pp 356 et seq. 

34 For the electrification of the transport sector see JACOBSON & DELUCCHI, supra 
note 10 p. 62; MACKAY, supra note 22 pp. 117 et seq., who also advocates the wide-
spread electrification of the heat sector through electric heat pumps.  

35 NEUHOFF, supra note 33 p. 90. 
36 STAFFAN JACOBSSON, et al., EU Renewable Energy Support Policy: Faith or 

Facts?, 37 Energy Policy 2143 (2009) p. 2143; DOERTE FOUQUET & THOMAS B. 
JOHANSSON, European Renewable Energy Policy at Crossroads – Focus on Electricity 
Support Mechanisms, 36 Energy Policy 4079 (2008) p. 4091; FISCHER & NEWELL, supra 
note 15 pp. 145 et seq. 

37 See also WEISS & BONVILLIAN, supra note 13 pp. 37 et seq.  
38 JACOBSON & DELUCCHI, supra note 10 p. 64. 
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fossil fuels.39 At the same time, technological advances drive down the 
cost of electricity generated from renewable sources of energy. The 
question, therefore, is whether market forces alone can bring about the 
transition from fossil fuels to renewable sources of energy. Indeed, it 
appears to be only a matter of time before the more mature renewables 
technologies become cost-competitive with fossil fuels. Under favorable 
conditions, the production cost of electricity from onshore wind turbines 
is already competitive with that of many coal-fired plants.40 Nonethe-
less, market forces alone appear insufficient to drive the shift to renew-
ables in the global electricity mix at the speed necessary for successful 
climate change mitigation.41  

Today’s high-carbon economy must turn low-carbon by 2050 in order 
to limit global warming to a temperature increase of no more than two 
degrees centigrade from pre-industrialization levels.42 Several peer-
reviewed studies of climate change indicate the 2-degree-scenario as a 
crucial milestone to limit the likelihood of massive and irreversible dis-
ruptions of the global ecosystem.43 According to the International Energy 
Agency (IEA), “to achieve this, would require a complete and rapid 
transformation of the energy sector.”44 Yet, even the European Union 

                                                                                                                       
39 The enormous price-relevance of coal and gas distribution was well illustrated in 

January 2009 when Russia, in a political dispute with Ukraine, suspended its gas ship-
ments to Europe and scarcity of supply drove prices up, see 
http://www.nytimes.com/2009/01/15/world/europe/15iht-16gazprom.19385328.html (last 
visited Mar. 5, 2011). 

40 See CANTON & JOHANNESSON LINDÉN, supra note 8 pp. 14 et seq. who also provide 
an overview of the production costs of electricity for different sources of energy, includ-
ing projections for future price developments based on the European Union’s CASES 
(Cost Assessments for Sustainable Energy Research Markets) research project; for more 
detail refer to EUROPEAN COMMISSION, Energy Sources, Production Costs, and 
Performance of Technologies for Power Generation, Heating and Transport, Technical 
Report, SEC (2008). See also INTERNATIONAL ENERGY AGENCY, supra note 18 pp. 79 et 
seq. 

41 FOUQUET & JOHANSSON, supra note 36 p. 4091; KOLEV & RIESS, supra note 15 
pp. 135, 158; VAN FLEET, supra note 11 p. 4. For the urgency of a timely transition to a 
low-carbon economy see STERN, supra note 15 p. 2: “An overwhelming body of scien-
tific evidence now clearly indicates that climate change is a serious and urgent issue.“ For 
convincing arguments why climate change does not afford the luxury of leaving anything 
to chance, see RICHARD A. POSNER, Catastrophe: Risk and Response (Oxford University 
Press 2004) p. 163; CASS R. SUNSTEIN, Worst-Case Scenarios (Caravan 2007) p. 119. 

42 For further details regarding the 2-degree-scenario, see, e.g., INTERGOVERNMENTAL 
PANEL ON CLIMATE CHANGE, supra note 2 p. 67; EUROPEAN COMMISSION, supra note 2 
pp. 3 et seq.  

43 For a synthesis, see INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, supra note 
2, pp. 48 et seq. 

44 INTERNATIONAL ENERGY AGENCY, supra note 4 p. 113. 
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(E.U.), one the world’s most zealous advocates of a timely transition to 
renewables, assumes a share of no more than 20% for renewable energy 
sources in the energy mix of its twenty-seven member states by 2020 
based on a business-as-usual scenario.45 In fact, the E.U. member states 
plan to commission fifty new coal-fired power plants in the near future, 
plants that will likely remain on the grid for up to fifty years.46 Current 
projections by the U.S. Energy Information Administration predict a very 
gradual shift to lower carbon options – too slow to limit global warming 
to two degrees centigrade. In fact, some climate change researchers al-
ready doubt whether the current policy landscape will be able to keep 
global warming below three degrees centigrade.47 

 
Figure 2: Projected fuel mix for U.S. electricity generation48 

 

 
 
The economic literature tends to attribute the relatively moderate 

market-driven growth of renewables’ share in the electricity mix of the 
E.U., the U.S., and elsewhere in the world to market failures, imperfec-
tions, and other characteristics of the electricity market perceived to fa-

                                                                                                                       
45 CANTON & JOHANNESSON LINDÉN, supra note 8 p. 5. Similarly, the Organization of 

Petroleum Exporting Countries (OPEC) estimates that by 2030 fossil fuels will still ac-
count for 80% of the world’s energy consumption, see ORGANIZATION OF THE PETROLEUM 
EXPORTING COUNTRIES, World Oil Outlook (OPEC 2010) pp. 7, 48.  

46 For more information on this looming carbon renaissance, see SCHATZ, supra note 
16 p. 603. Conversely, OPEC assumes coal to remain the second most important source 
of energy through 2030, ORGANIZATION OF THE PETROLEUM EXPORTING COUNTRIES, 
supra note 45 pp. 48 et seq. 

47 JOERI ROGELJ, et al., Copenhagen Accord Pledges Are Paltry, 464 Nature 1126 
(2010). 

48 ENERGY INFORMATION ADMINISTRATION, supra note 4 p. 9. 
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vor incumbent fossil fuel technologies thus blocking the rise of renew-
ables. This section discusses the most widely blamed market failures, 
imperfections, and other characteristics in the context of the U.S. elec-
tricity market. The discussion places special emphasis on the role of 
regulatory obstacles. Based on their (alleged) impact on the timely transi-
tion to renewables, I have categorized these obstacles into impediments 
to innovation (infra A.) and barriers to renewables’ entry into the elec-
tricity market (infra B. and C.). 

A.  Impediments to Innovation 

Most renewable energy technologies have not yet reached the stage of 
market maturity.49 The diversified portfolio of renewables favored by 
both environmentalists and advocates of energy security will not be 
available without substantial research and innovation.50 In addition, 
many of the more mature technologies, including onshore wind and solar 
photovoltaics, cannot be successfully integrated into the on-grid electric-
ity market without further technological advances in related fields, such 
as energy storage and transmission.51 Finally, continuous research and 
innovation, including the exploration of new, hitherto purely conceptual 
technologies, are essential to ensure that the shift away from fossil fuels 
to renewables does not replace one path-dependency with another by fo-
cusing on too few renewable energy technologies.52 The transport sector 
provides an instructive example of the risks involved in prematurely nar-
                                                                                                                       

49 NEUHOFF, supra note 33 p. 89 distinguishes between three groups of technologies – 
the mature generation, including hydropower and biomass combustion, the emerging 
generation, including solar phtovoltaics and wind, and those technologies still in the 
R&D phase, such as ocean energy and advanced forms of bioenergy. See also VAN 
FLEET, supra note 11 p. 8: “...more radical technological advancements are needed to 
fully address climate change.” 

50 There is a multitude of competing definitions and models to explain the process of 
innovation, for an overview see WEISS & BONVILLIAN, supra note 13 pp. 16 et seq. This 
Article refers to innovation following Schumpeter’s definition of a three-staged innova-
tion process, that distinguishes between invention as an idea’s first practical demonstra-
tion, innovation as its first commercial application, and diffusion as the market penetra-
tion of a technology or process, see JOSEPH A. SCHUMPETER, The Theory of Economic 
Development (Harvard University Press 1934 (translation of 1912 German edition)) ap-
plies a broad definition, referring to innovation as technological advance in general. 

51 For an overview of the many adjustments and innovations required for the integra-
tion of renewable sources of energy into the wholesale electric grid, see JEFFERY S. 
DENNIS & FLORENCE K. S. (EDS.) DAVIS, Report of the Renewable Energy & Demand-
Side Management Committee, 31 Energy L. J. 287 (2010) pp. 294 et seq. 

52 JAFFE, et al., supra note 15 p. 171; STERN, supra note 15 p. 358. Others stress that 
the magnitude of the necessary transformation makes support for multiple technologies 
inevitable, see JACOBSSON, et al., supra note 36 p. 2144. 
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rowing climate change mitigation efforts to a single technology: The re-
cent focus on biofuels derived from corn, sugar cane, and other food 
crops, praised by some as the transport sector’s energy panacea, resulted 
in a scarcity of crops driving food prices up to a level that threatened to 
bring famine to many developing countries.53 

The need for further innovation in the nexus of renewables is exacer-
bated by traditionally low levels of research and development (R&D) in 
the energy sector. In 2007, the R&D intensity54 of U.S. energy firms was 
at 0.23% while other industries, such as information technology (15%), 
semiconductors (16%), and pharmaceuticals (20%) featured a several or-
ders of magnitude higher R&D density.55 After a brief surge following 
the 1970s oil crisis, private and public energy R&D expenditures have 
declined consistently.56 Private R&D expenditures are driven by the 
firm’s expected returns on investment. The energy sector’s low level of 
R&D investment indicates the presence of impediments to innovation. 
Some of these impediments, such as spillover effects (infra 1.) point to 
general market failures related to innovation with particular implications 
for renewables. Others like the prevailing regime of electricity rate regu-
lation (infra 2.) appear to be specific to the innovative process in renew-
ables. Finally, the dearth of outside funding (infra 3.) exacerbates the 
problem of insufficient R&D investment in renewables. 

1. Spillover Effects 

Spillover effects are among the most common market failures respon-
sible for an undersupply of innovation. When a firm invests in a new 
technology, it is generally unable to reap all of the resulting benefits for 
itself but creates benefits for others, too, while the firm bears the entire 
cost. As a result of this spillover effect, profit-oriented firms will keep 

                                                                                                                       
53 WEISS & BONVILLIAN, supra note 13 p. 28. For related risks regarding the use of 

biomass for electricity generation, see CRAIG A. HART & M. L. RAJORA, Overcoming 
Institutional Barriers to Biomass Power in China and India, 9 Sustainable Dev. L. & 
Pol'y 26 (2009) p. 26; see also Ethanol pumping up food prices in USA Today’s February 
10, 2011 issue, p. 3B, available online at 
http://www.usatoday.com/money/industries/food/2011-02-09-corn-low_N.htm (last vis-
ited Mar. 5, 2011). 

54 The term R&D intensity refers to R&D as a share of total turnover. 
55 INTERNATIONAL ENERGY AGENCY, Global Gaps in Clean Energy RD&D – Report 

for the Clean Energy Ministerial (IEA 2010) p. 9 based on NATIONAL SCIENCE BOARD, 
Science and Engineering Indicators, (2010) chapter 4. 

56 STERN, supra note 15 pp. 352 et seq., 372. TOORAJ JAMASB & MICHAEL POLLITT, 
Liberalisation and R&D in network industries: The case of the electricity industry, 37 
Research Policy 995 (2008) pp. 996 et seq. 
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their investments in innovation below the socially optimal level. The 
benefits subject to such spillover usually involve the knowledge and 
learning experience a firm has acquired through its innovation efforts.57 
Knowledge spillover is not a problem specific to renewables but rather 
innate in all innovative efforts, affecting the energy industry just as much 
as the pharmaceuticals, semiconductor or automotive sectors. Yet, all of 
these sectors feature R&D densities several orders of magnitude higher 
than the energy sector.58 There is good reason to believe, therefore, that 
knowledge spillover does not represent a major impediment to innova-
tion in the renewables nexus. 

In addition to the general issue of knowledge spillover, innovation in 
renewable energy technologies is prone to another, industry-specific 
spillover effect: So long as high-carbon energy technologies are not held 
accountable for their emissions, they will continue to externalize the en-
vironmental costs of their activities. Just as these environmental costs are 
borne by society at large, so will the environmental benefits created by 
renewable energy technologies accrue to the general public. Ratepayers 
will be reluctant to pay a premium for electricity from renewables so as 
not to offer a free ride to those who continue to rely on cheaper electric-
ity from polluting fossil fuels. As a result, innovators in the renewables 
nexus have a hard time cashing in on their innovative achievements.59 

2. Rate Regulation Discourages In-House Innovation  

The general disincentive of fossil fuels’ environmental externalities to 
invest in renewables innovation could be remedied, at least in part, if the 
established and powerful energy incumbents had sufficient incentives for 
in-house renewables innovation. That way, those who benefit most from 
the hidden subsidy of environmental externalization could use their 
(windfall) profits to innovate the transition to renewables. Such vertically 
integrated approaches to innovation are, however, few and far between as 
evidenced by the energy sector’s low R&D density. In the absence of 
consistent, long-term support policies, the current rate structure in the 
electricity market tends to discourage investment in R&D for emerging 
renewables technologies. Subject to approval by the Federal Energy 
Regulatory Commission (FERC, wholesale) and State Public Utilities 
                                                                                                                       

57 For a discussion of these knowledge externalities, see KOLEV & RIESS, supra note 
15 p. 143; NEUHOFF, supra note 33 p. 98; JAFFE, et al., supra note 15 pp. 166 et seq. 

58 See supra II.A. 
59 For a detailed discussion of the interplay between the knowledge and environ-

mental spillover effects related to renewables, see JAFFE, et al., supra note 15 pp. 166 et 
seq. 
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Commissions (SPUC, retail), electricity rates in the U.S. are generally 
based on rate of return regulation. Under this regulatory approach, the 
responsible commissions approve electricity rates based on the cost of 
service offering an allowed rate of return to the electric utilities compa-
nies. While this rate structure encourages capital expenditures beyond the 
socially optimal level,60 it does not necessarily incentivize R&D invest-
ment. In fact, the responsible commissions rarely include R&D expendi-
tures in their rate base calculations.61 It is hardly surprising therefore that 
several studies have shown regulation to be harmful to R&D spending 
and innovation.62 As early as 1969, Posner warned of the effects of rate 
regulation on innovation:  

 
“There would be no monopoly profits under such a regime, but neither 

would there be any incentive on the part of the monopolist to improve his effi-
ciency. Lacking either the “stick” of competitive pressure or the “carrot” of su-
pracompetitive profits, the managers of the firm would have no reason to strive 
for better performance save their own pride or professionalism.”63 

And even if utilities companies do engage in R&D, they are likely to 
focus on areas with high short-term potential for commercialization, thus 
excluding most renewables technologies.64 Electric utilities companies 
with the resources for in-house innovation may well decide to wait until 
extrasectorial efforts advance renewable energy technologies sufficiently 
for commercial application. In fact, large vertically integrated incum-
bents have a strong motivation to delay renewables innovation as much 
as possible so as not to depreciate the value of their existing electricity-
generation assets.65 Relying on their position of market power and their 
considerable resources, they can afford to wait until extrasectorial inno-
vation has brought emerging technologies to maturity to then jump on 
the bandwagon, e.g., by means of licensing or reverse engineering. 

                                                                                                                       
60 This so-called Averch-Johnson effect was established by HARVEY AVERCH & L. 

JOHNSON LELAND, Behavior of the Firm Under Regulatory Constraint, 52 The American 
Economic Review 1052 (1962) pp. 1052 et seq. 

61 JAMASB & POLLITT, supra note 56 p. 1005. 
62 See, e.g., MARK W. FRANK, An Empirical Analysis of Electricity Regulation on 

Technical Change in Texas, 22 Review of Industrial Organization 313 (2003) p. 315; 
JOHN W. MAYO & JOSEPH E. FLYNN, The Effects of Regulation on Research and 
Development: Theory and Evidence, 61 The Journal of Business 321 (1988) p. 331. 

63 RICHARD A. POSNER, Natural Monopoly and Its Regulation, 21 Stan. L. Rev. 548 
(1969) p. 597. 

64 JAMASB & POLLITT, supra note 56 p. 998. 
65 NEUHOFF, supra note 33 p. 95. 
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FERC’s recent rulings in California Public Utilities Commission66 on 
California’s proposed feed-in tariff reflects both the necessity of policy 
support for innovation and strategic deployment of renewables as well as 
the difficulty of its implementation under the existing regulatory frame-
work.67 

3. Difficulty to Raise Outside Funding 

The characteristics of the energy sector in general and renewables in 
particular make them ill-suited for traditional models of outside funding, 
such as the venture capital that has proven a successful driver of innova-
tion in the information technology sector. Outside investors are not only 
wary of the risks resulting from the double spillover effects illustrated 
above, they are also reluctant to invest in technologies the economic suc-
cess of which depends largely on the regulatory choices of policymakers, 
whose decisions often lack the consistency required to afford the neces-
sary investment certainty.68 The sequence of boom and bust cycles result-
ing from intermittent tax support for U.S. wind energy projects is a prime 
example of the destructive effects of this lack of policy certainty.69 As a 
result, investors demonstrate a relatively high level of risk-aversion re-
garding investments in renewable energy.  

Finally, many of the technologies required to facilitate a successful 
transition to renewables involve innovative efforts of such scale and 
complexity that they exceed most outside investors’ patience. Venture 
capital funds, for instance, are expected to yield returns to their investors 
within a period of no more than five to ten years.70 In light of the energy 
sector’s history of long learning processes,71 it is doubtful whether re-
newable energy technologies, without policy assistance, can attract the 
                                                                                                                       

66 California Public Utilities Commission, 132 FERC ¶ 61,047; clarified in 133 
FERC ¶ 61,059. 

67 See infra IV.E. for a detailed discussion. 
68 As one venture capitalist described it in a personal interview: “We are reluctant to 

invest in ventures whose success depends on the kindness of strangers.” 
69 See MIGUEL MENDONÇA, et al., Powering the Green Economy – The Feed-In Tariff 

Handbook (Earthscan 2009) pp. 172 et seq; INTERNATIONAL ENERGY AGENCY, supra note 
18 p. 108. For further discussion of the importance of policy continuity for investment in 
renewable energy innovation, see NEUHOFF, supra note 33 p. 101; STERN, supra note 15 
pp. 35, 352; JAFFE, et al., supra note 15 pp. 167 et seq. 

70 Most venture capitals have a finite lifetime of ten years with a few years of op-
tional extension. As funds tend to be drawn to invest over the first five years, the overall 
investment time span before the need to exit is limited. For more details on the structure 
of venture capital investment, see ANDREW METRICK, Venture Capital and the Finance of 
Innovation (Wiley & Sons 2007) pp. 21 et seq. 

71 WEISS & BONVILLIAN, supra note 13 pp. 31, 40; NEUHOFF, supra note 33 p. 98.  
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venture capital or other private investment necessary to bridge their noto-
riously long valley of death between proof of concept and late-stage de-
velopment. The current level of venture capital investment in renewable 
energy technologies, although on the rise, is far from sufficient to satisfy 
the sector’s need for capital infusion.72 

B.  Marketplace Barriers to Entry 

Impediments to the innovative process are not the only obstacles to a 
timely transition from fossil fuels to renewable sources of energy. Even 
when the level of innovation is such that renewable energy technologies 
become mature enough for their large-scale deployment, they have to 
overcome a number of economic barriers to successfully enter the elec-
tricity generation market. Where renewables engage to compete with fos-
sil fuels, they encounter an uneven playing field, tilted in favor of long-
established, deeply entrenched incumbents. The latter benefit from a his-
tory of fossil fuel subsidies (infra 1.), lack of product differentiation (in-
fra 2.), and structural peculiarities of the electricity market (infra 3.). 

1. A History of Fossil Fuel Subsidies 

Across the globe, the generation of electricity from fossil fuels has 
long received and continues to receive substantial government subsidies 
– both direct and indirect. In fact, direct financial support for fossil fuels 
is estimated at $150 billion to $250 billion annually worldwide.73 In ad-
dition, producers of electricity from fossil fuels benefit from a multitude 
of indirect subsidies, ranging from tax privileges over export credit guar-
antees to government underwriting of power plant accidents.74 Most of 
all, in the absence of an emissions tax or a cap-and-trade system, energy 
incumbents are permitted to shift the environmental costs of their activi-
ties to society at large.  

These subsidies aim to keep electricity rates low in the interest of 
low-income households. In practice, however, they mostly benefit well-
off households and industrial electricity consumers, who tend to consume 
more electricity. Conversely, these energy subsidies foster increased en-
ergy consumption while delaying investment in energy efficiency and 

                                                                                                                       
72 STERN, supra note 15 p. 372; KOLEV & RIESS, supra note 15 p. 145. JACOBSON & 

DELUCCHI, supra note 10 p. 64, for instance, estimate necessary investments of $100 tril-
lion for the next twenty years. 

73 STERN, supra note 15 p. 367.  
74WEISS & BONVILLIAN, supra note 13 p. 29. NEUHOFF, supra note 33 p. 93. 
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renewable energy technologies.75 They have brought forth economically 
and politically powerful energy incumbents and given rise to a political 
culture that assumes fossil fuels to be the basis of the economy. The re-
sult, in the words of two commentators, is a deeply felt public sense of 
entitlement “that cheap and readily available energy is part of the Ameri-
can birthright.”76 

2. Lack of Product Differentiation 

The distortive effects of government subsidies on electricity rates are 
all the more problematic for producers of electricity from renewable en-
ergy sources as they are forced to compete with fossil fuel incumbents 
primarily on price. In the absence of a tax on emissions or a cap-and-
trade system, renewable energy technologies appear to deliver the same 
product as polluting, fossil fuel technologies – at least in the eyes of most 
consumers. As two commentators put it: “Liberalisation has transformed 
electricity from a public service to a commodity which is technically 
homogeneous.”77 In other words, consumers cannot normally distinguish 
a green electron from one dressed in charcoal grey.78 Some utilities offer 
special tariffs for electricity from renewables aimed at consumers who 
are environmentally conscious (and wealthy) enough to pay a premium 
for green electricity. However, demand for these programs has been 
much lower than surveys had previously indicated. While one in three 
electricity consumers had expressed a willingness to pay extra for clean 
energy, far less eventually put their money where their mouths were.79  

In contrast to the information technology or telecommunication sec-
tors, product differentiation, e.g., through reduction in size or enhanced 
functionality, is not among the marketing instruments available to pro-
ducers of electricity from renewable sources of energy.80 Without distin-
guishing properties visible to the outside world, such as neighbors, 
friends, or clients, environmental enthusiasts paying extra for clean elec-
tricity likely feel cheated out of the recognition their efforts deserve. This 
trend is all the more unfortunate as, in economic terms, a cleaner envi-

                                                                                                                       
75 NEUHOFF, supra note 33 p. 93. 
76 WEISS & BONVILLIAN, supra note 13 p. 28. The public endorsement of this enti-

tlement to affordable energy is reflected in the electricity rate regulation through the re-
sponsible utilities commissions, see supra II.B.1. 

77 JAMASB & POLLITT, supra note 56 p. 998. 
78 See, e.g., LUNT, supra note 16 pp. 383 et seq.: “The electricity delivered into the 

grid is the same whether it was generated by wind, sun, coal, or nuclear means.” 
79 KOLEV & RIESS, supra note 15 p. 144. 
80 NEUHOFF, supra note 33 p. 98. 
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ronment is a public good whose lack of appropriability implies that de-
mand for green electricity sold at a premium will fall short of the socially 
optimal level.81  

3. The Electricity Market’s Physical and Virtual Barriers to Entry 

Other barriers to the entry of renewables relate to the market structure 
of the electricity sector. Despite recent efforts to deregulate and liberalize 
the sector, the regionally or nationally defined power generation markets 
around the world still tend to be dominated by a limited number of big 
players, in some cases only one (formerly) government-run utilities com-
pany.82 In the absence of special incentives, these incumbents will be re-
luctant to give up their costly, well-established infrastructure of fossil 
fuel power plants for an increased share of renewables in their energy 
portfolio. Producers of electricity from renewable sources who enter the 
market will likely find themselves in a competition similar to that of 
David against Goliath. To make matters worse, they need access to the 
grid in order to sell their power. Electricity distribution, however, repre-
sents a natural monopoly. Without a strong regulatory obligation to grant 
grid access to incoming players, producers of electricity from renewables 
are therefore left at the mercy of local network operators, who them-
selves tend to be producers of electricity eager to eliminate additional 
competition.  

Successful grid integration of renewables depends not only on the lo-
cal provider’s obligation to grant access to its network, but, just as im-
portantly, on how the connection costs are distributed. Traditionally, the 
cost of connection to the grid is borne by the incoming power producer, 
including both the transmission lines connecting the new plant to the grid 
as well as any necessary grid reinforcements.83 This so-called deep con-
nection charging practice has worked well for conventional large-scale 
plants, such as nuclear or coal-fired facilities. In relation to the overall 
cost of investment and the enormous output capacity of these projects, 
the financial burden of grid connection and reinforcement tends to be 
negligible. Furthermore, conventional power plants are far more flexible 
in their siting than, for instance, hydro, wind or solar power plants that 
require very specific siting conditions. As a result, fossil fuel power plant 
projects are able to limit the cost of their grid access by choosing their 
sites based on existing grid availability and capacity.  

                                                                                                                       
81 KOLEV & RIESS, supra note 15 p. 144. 
82 STERN, supra note 15 p. 355; NEUHOFF, supra note 33 p. 94. 
83 MENDONÇA, et al., supra note 69 p. 32. 
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Figure 3: Various cost allocation models to grid connection84 

 

While the deep connection charging approach may make sense for 
conventional power plants, it represents a huge barrier to the deployment 
of plants relying on renewable sources of energy. The generally smaller 
scale of renewables plant projects renders the cost of connection a much 
heavier burden relative to the plant capacity, hence, threatening its prof-
itability. For offshore wind energy projects, for instance, the cost of grid 
connection can account for more than 25% of the overall investment 
cost.85 Many renewables, such as hydro, wind or solar power plants, have 
very particular operating conditions that often require siting away from 
established grid networks. In addition, the intermittency of wind and so-
lar energy is likely to require substantial grid reinforcements so as to 
handle the load peaks when these plants are operating at full capacity. In 
absolute terms, too, the cost of connection for many renewables plants is 
therefore likely to be higher than for conventional plants. Successful grid 
integration of renewables, thus, requires not only their right to gain grid 
access but also a departure from the presently prevailing deep connection 
charging regime. 

Even where producers of renewable energy gain physical access to 
the grid and electricity market, they will encounter considerable difficul-
ties selling their electricity over the wholesale electricity market. In order 
to ensure a stable supply of electricity, power is usually traded in forward 
                                                                                                                       

84 Id. at p. 32. 
85 Id. at p. 31. 
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markets. In these markets, generators typically offer to supply electricity 
to the system operator for five-minute intervals on a day-ahead basis.86 
The following day, when the relevant five-minute window opens, the 
generator has to deliver the promised amount of electricity or else com-
pensate the system operator under their imbalance settlement for balanc-
ing services the latter uses to cover for the generator’s lack of perform-
ance under their contract. The cost of these balancing services varies 
depending on the time horizon that needs to be balanced – the so-called 
replacement reserve (hours ahead) is cheapest, with rates going up for the 
secondary reserve (minutes ahead) and peaking for the primary reserve 
(seconds ahead).  

Many renewable energy technologies, such as those using solar or 
wind power to generate electricity cannot predict their output with suffi-
cient accuracy one day in advance. By the time their predictions become 
sufficiently accurate, i.e., approximately four hours before production, 
most national and international electricity transmissions have already 
been traded and the remaining liquidity in the intra-day market tends to 
be low.87 By virtue of their intermittency, producers relying on these re-
newable energy sources are therefore at a considerable disadvantage 
when exposed to the balancing market and its imbalance settlement 
mechanisms the same way as their fossil fuel competitors.88 There are 
good arguments for, in the interest of efficiency, exposing renewables to 
the electricity market’s risks in the long run, i.e., once their share has 
reached critical mass and they have proven competitive. However, the 
objective, dictated by the urgency of climate change, to quickly shift 
from fossil fuels to renewables suggests that, for now, their risks and 
market responsibility be minimized.89 

C.  Non-Marketplace Barriers to Entry 

In addition to the market-related barriers to entry, renewables have to 
overcome substantial obstacles that do not relate directly to the electricity 
market and its peculiarities. Before producers of electricity from renew-

                                                                                                                       
86 For an introduction to the architecture of the electricity market, see CORINNA 

KLESSMANN, et al., Pros and Cons of Exposing Renewables to Electricity Market Risks – 
A Comparison of the Market Integration Approaches in Germany, Spain, and the UK, 36 
Energy Policy 3646 (2008) pp. 3647 et seq. 

87 NEUHOFF, supra note 33 p. 94. 
88 The U.K. electricity market provides a good example of the considerable financial 

risks the balancing market can impose on intermittent renewables. For details, see 
KLESSMANN, et al., supra note 86 p. 3653. 

89 See also id. at p. 3659. 
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able sources of energy can sell (or even produce) any electricity at all, 
they need to obtain all the permits necessary to set up and operate their 
power plants. The timeframe and complexity of the permit process vary 
considerably from one jurisdiction to another, directly affecting the cost 
of production. The longer the lead-time and the greater the uncertainty of 
the permit process, the higher the cost of capital as banks and other in-
vestors will charge a premium for their financial support. The investment 
uncertainty and cost of capital directly influence the deployment rate of 
renewables. For instance, France offers similar rates to producers of elec-
tricity from wind power as Germany. Yet, as a result of the complicated 
and lengthy French permit process, involving a multitude of different 
administrative authorities, deployment of wind power plants in France 
has been much slower than in neighboring Germany.90 The problem is 
not one limited to France or Europe but hinders the deployment of re-
newables in the U.S. as well.91 Most of the difficulties that developers of 
renewable energy power plants face center around fragmented permit 
procedures (infra 1.), spatial planning issues (infra 2.), and problems of 
acceptability among the local population (infra 3.). 

1. Fragmented and Lengthy Permit Procedures 

A high level of fragmentation greatly complicates and lengthens the 
permit process in many jurisdictions. In the past, large-scale power plant 
projects have traditionally been backed by strong government support, 
especially where they were run by government-owned utilities compa-
nies. Even in today’s liberalized electricity markets, large-scale power 
plants often receive preferential treatment in the form of a single, com-
prehensive permit process. Small-scale power plants, in turn, seldom 
benefit from such streamlined processes but, rather, require multiple par-
allel permit procedures.92  

The appeal of many renewable technologies, such as solar photovol-
taics, biofuel or wind energy, lies in their suitability for micro-generation 
through decentralized, non-clustered and relatively small-scale projects. 
They not only have the potential to incur less distribution costs and 
transmission losses than many larger, centralized plants, but also to in-

                                                                                                                       
90 FINON, supra note 15 p. 128. 
91 See, e.g., DUANE, supra note 16 pp. 775 et seq. For an overview of the complicated 

regulatory framework applicable to wind energy projects, see U.S. DEPARTMENT OF EN-
ERGY, Wind Energy by 2030: Increasing Wind Energy's Contribution to U.S. Electricity 
Supply 2008) pp. 118 et seq. 

92 For a striking example regarding biofuel plants in Germany, see NEUHOFF, supra 
note 33 p. 96. 
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crease energy security.93 Yet, it is difficult to exploit this potential if the 
complicated and fragmented permit process takes several years to com-
plete.94 Wind turbine projects in the U.S., for instance, have to comply 
with federal as well as regionally varying state and local regulations. At 
the federal level alone, acquiring the necessary permits for a wind power 
plant may involve no less than eight different agencies.95 At the state and 
local level, the situation is no better, as an October 2009 report of New 
Mexico’s Renewable Energy Transmission Authority (RETA) illustrates. 
In its report, RETA recommends “the establishment of a well-
coordinated multi-state effort in the siting and permitting of transmission 
infrastructure” to avoid the time-consuming “multiplicity” of the state 
and local permit processes.96  

Even where the same permit requirements apply to both renewable 
energy plants and fossil fuel plants, the burden of multiple and often du-
plicative administrative procedures tends to weigh much heavier on re-
newable energy plants. Renewables plants usually have a several orders 
of magnitude lower output capacity and, hence, earning potential than 
their fossil fuel competitors. For instance, a residential solar photovoltaic 
rooftop installation rarely has an output capacity of more than 10 KW.97 
In 2010, the world’s largest installed wind turbine boasted a nameplate 
capacity of 6,000 KW.98 In contrast, the output capacity of U.S. coal 
plants ranges from around 3,000 KW to more than 2,000,000 KW.99 
These output differences are even more pronounced when accounting for 
the fact that the intermittency of solar and wind powered plants prevent 
them from operating at full capacity for most of the day. In relation to 
their considerably lower power output and earning potential, renewables 
plants frequently cost considerably more time and money at the permit 
stage than large-scale fossil fuel plants. 

                                                                                                                       
93 The interplay of electricity from renewable energy sources, their potential for mi-

cro-generation, and energy security is beyond the scope of this Article. For details, refer 
to CANTON & JOHANNESSON LINDÉN, supra note 8 pp. 14 et seq. 

94 In the Netherlands, for instance, the International Energy Agency reported permit 
procedures for wind turbines of four to five years, see INTERNATIONAL ENERGY AGENCY, 
Renewable Energy – Market & Policy Trends in IEA Countries (IEA 2004) p. 476. 

95 For a list of the agencies with mandates related to wind energy, see U.S. 
DEPARTMENT OF ENERGY, supra note 91 pp. 120 et seq.  

96 See DENNIS & DAVIS, supra note 51 p. 301. 
97 MACKAY, supra note 22 p. 38. 
98 See http://www.metaefficient.com/news/new-record-worlds-largest-wind-turbine-

7-megawatts.html (last visited Mar. 5, 2011). 
99 See http://www.sourcewatch.org/index.php?title=Existing_U.S._Coal_Plants (last 

visited Mar. 5, 2011).  
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2. Spatial Planning 

One key factor determining the likelihood of success of any permit 
application is spatial planning. Traditionally, spatial planning takes the 
form of zoning, reserving specific zones for industrial development, in-
cluding power plants. With the arrival of renewable energy plants, many 
local plans require revision to include specific zoning regulation for 
wind, solar, biofuel and other plants drawing on renewable sources of 
energy. Without adjustments, many local zoning regimes would treat mi-
cro-generation plants using renewables the same as a large-scale nuclear 
power plant. The necessary modifications, however, take time and create 
considerable and, ultimately, costly uncertainty for project developers.100 
A prominent example features the city of Belle Meade in Tennessee 
where local zoning regulation initially prevented climate change combat-
ant Al Gore from installing solar panels on his roof.101 A 2005 national 
survey among local planners conducted by the American Planning Asso-
ciation (APA) and the Environmental and Energy Study Institute (EESI) 
proves Mr. Gore’s difficulties to be illustrative of U.S. spatial planning’s 
lack of attention to renewables. In fact, more than 80% of the surveyed 
communities did not even address renewable energy technologies in their 
zoning ordinances.102 

Many local authorities, while generally supportive of a low-carbon 
economy based on renewables, are reluctant to open their communities to 
the siting of wind turbines and other renewables plants whose aesthetic 
value is disputed.103 This “not-in-my-backyard” movement has already 
gained strong support in the U.S. as evidenced by the recent opposition 
to wind power projects in Vermont, Wisconsin, Wyoming, and the Nan-
tucket Sound.104 

                                                                                                                       
100 CANTON & JOHANNESSON LINDÉN, supra note 8 p. 35; NEUHOFF, supra note 33 

p. 96. 
101 GEORGE HOMSY, Earth, Wind, and Fire, Planning 46 (2007) p. 46. 
102 MEGAN LEWIS, et al., The Role of Planning in the New Energy Era, Planning 

Advisory Service Memo (2006) p. 9. 
103 During his time in private practice, the author learned that some local zoning 

authorities in Germany, for instance, attempt to avoid the construction of wind turbines 
by establishing zones for their construction only in the most wind-sheltered parts of their 
jurisdiction.  

104 For details on local zoning efforts against wind development in Wyoming, the 
protracted conflict over wind power projects off Cape Cod, and debates over the aesthet-
ics of ridgeline wind projects in Vermont, see DUANE, supra note 16 pp. 775 et seq. After 
legislators estimated that over 600 MW of proposed wind projects had been stalled by 
local permit requirements, Wisconsin recently enacted new statewide standards for the 
siting of larger wind projects, that allow local control only so long as it is not more re-
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3. Local Acceptability 

Spatial planning provides an illustrative example of the need to bal-
ance local considerations with wider national and global concerns.105 
Even if reinforced innovative efforts and adjustments to the electricity 
market structure allow renewables to compete with fossil fuels on eco-
nomic terms, problems with their local acceptability may still hinder the 
widespread deployment of renewable energy plants. Local population, 
industry, and administration require time to learn how to deal with new 
technology.106 In the meantime, renewable energy technologies struggle 
to overcome educational and behavioral barriers to their market entry. 
For instance, concerns over the avian death toll continue to rank high 
among the most common reservations against the construction of wind 
turbines.107 Yet, studies have shown that wind turbines in the U.S. are re-
sponsible for less than 1% of the bird deaths caused by cellular commu-
nication towers.108 The latter, too, once struggled to gain public accep-
tance and have since become a perfectly integrated part of modern life.  

There is good reason to believe that wind turbines and other renew-
ables plants will eventually follow cellular communication towers and 
other technological landmarks to become integral parts of our daily lives. 
For the time being, however, public acceptance of renewables comes at a 
price as a recent example from Germany illustrates: In order to gain the 
local authorities’ approval for their solar photovoltaics plant, project de-
velopers offered to move the tax-relevant seat of the corporation running 
the plant onsite, thus ensuring that the corporation’s taxes would benefit 
the local community.109 That this deal should have to be negotiated to 
overcome local opposition in a country widely famed for its support of 
renewables demonstrates the magnitude of the problem of public and lo-
cal acceptance. Finally, the controversy over plant siting is exacerbated 
by the fact that it is commonly complemented by debates over the trans-

                                                                                                                       
strictive than the Wisconsin Public Service Commission standards, see DENNIS & DAVIS, 
supra note 51 p. 300. 

105 STERN, supra note 15 p. 369. 
106 NEUHOFF, supra note 33 p. 97. 
107 DUANE, supra note 16 p. 776. 
108 Not to mention that cats in the U.S. are responsible for more than 1,000 times as 

many avian deaths as wind turbines, for more details see JACOBSON, supra note 20 p. 165. 
109 For further details, refer to 

http://www.spiegel.de/wirtschaft/unternehmen/0,1518,706125,00.html (last visited 
Mar. 5, 2011). 
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mission projects necessary to connect new renewables plants to the 
grid.110 

D.  Summary 

Market pull alone is not strong enough to drive the electricity sector’s 
transition from fossil fuels to renewable sources of energy. The multitude 
of barriers to innovation as well as marketplace and non-marketplace 
barriers to renewables’ entry into the electricity market provide powerful 
safeguards in defense of the deeply entrenched fossil fuel incumbents. 
Figure 4 summarizes these findings. 

 
Figure 4: Summary of Identified Impediments to Innovation and Barriers to Entry 
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III. WHY EMISSION PRICING ALONE WILL NOT SOLVE THE PROBLEM 

There is widespread consensus among economists that putting a price 
on emissions, e.g., by means of a carbon111 tax or cap-and-trade regime 

                                                                                                                       
110 See, e.g., the controversy over the Texas Competitive Renewable Energy Zones 

(CREZ) project aiming for a transmission-line build-out to support the shipment of wind 
power from the site of generation in West Texas to cities in Central and East Texas. For 
details, see http://www.texastribune.org/texas-environmental-news/crez-transmission-
lines/series-explores-texas-transmission-lines-for-wind/ (last visited Mar. 5, 2011). 
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is, in theory, the single most efficient policy to mitigate climate 
change.112 In fact, economic theory suggests that pricing emissions pro-
vides the most efficient incentives for the development and dissemina-
tion of less emitting technologies, such as those for the generation of 
electricity from renewable sources of energy.113 By internalizing the cost 
of emissions, a carbon tax or cap-and-trade regime penalizes pollution 
and thus encourages abatement. This direct, static effect of emission pric-
ing is complemented by an indirect, dynamic effect of encouraging ef-
forts to improve existing abatement technologies.114  

In terms of efficiency, a carbon tax or cap-and-trade scheme would 
incur less opportunity costs than policies designed to mitigate climate 
change through the direct promotion of low-carbon technologies, includ-
ing renewables. Both public funding for innovative efforts and the num-
ber of available experts are limited. Resources committed to the promo-
tion of renewable energy technologies are therefore unavailable to foster 
technological advances in other fields. While environmental policies put-
ting a price on emissions aim to correct a market failure – in other words 
an existing distortion in the economy – technological policies promoting 
renewables create a new distortion of the energy market. In addition, the 
transaction costs caused by a carbon tax are likely to be lower than those 
generated by the administration of a technology policy actively support-
ing renewables.115 

Despite the many arguments that, in theory, weigh in favor of a car-
bon tax or cap-and-trade regime, recent experience, including the failures 
of the 2009 Copenhagen and 2010 Cancun Climate Conferences, sug-
gests that, in practice, emission pricing is unlikely to be the panacea driv-
ing the transition to renewable sources of energy. Political realities (infra 
A.) as well as conceptual difficulties (infra B.) related to both carbon tax 
and cap-and-trade scheme represent significant obstacles to their success-
ful implementation. The practical example of the Regional Greenhouse 
Gas Initiative illustrates how, despite these political and conceptual chal-
lenges, emission pricing can contribute to the renewables revolution (in-

                                                                                                                       
111 While carbon dioxide is only one of many greenhouse gases (e.g., methane, ni-

trous oxide, hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride), it is the most 
prominent in the electricity sector and, hence, the focus of this Article and its terminol-
ogy. 

112 See, e.g., JAFFE, et al., supra note 15 pp. 165, 169; FINON, supra note 15 p. 112; 
KOLEV & RIESS, supra note 15 p. 140; STERN, supra note 15 pp. 35, 348. 

113 For further discussion, see FISCHER & NEWELL, supra note 15 p. 143. 
114 For a detailed discussion of technological change induced by environmental poli-

cies, see KOLEV & RIESS, supra note 15 pp. 137 et seq.  
115 Id. at p. 140. 
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fra C.). However, as I will show, even assuming proper design and suc-
cessful implementation, an emission pricing policy would fail to address 
many of the previously identified obstacles to the large-scale deployment 
of renewables (infra D.). 

A.  Political Realities 

Due to their economic implications, emission pricing policies hold lit-
tle political appeal outside of a multilateral or better yet global initiative. 
Even the most environmentally concerned policymakers are reluctant to 
implement a carbon tax or cap-and-trade regime that may jeopardize the 
economic wellbeing of their constituencies and, subsequently, their own 
political future. And where policymakers can muster the necessary cour-
age to risk their political career in favor of the environment, they tend to 
encounter fierce opposition from the affected industries.116 The 2009 Co-
penhagen and 2010 Cancun Climate Conferences’ failures to reach a 
binding international agreement for the post-Kyoto117 era are but two, al-
beit very prominent examples of how policymakers across the globe con-
tinue to put economic interests before environmental concerns.118 Closer 
to home, the U.S. Senate’s failure to enact comprehensive climate and 
energy legislation,119 including a carbon pricing scheme provides further 
evidence of the forces at play.120 Such policy lag stands in stark contrast 
                                                                                                                       

116 Japan’s history of its industry evading a mandatory cap-and-trade scheme by com-
mitting to a voluntary, rather half-hearted emissions trading scheme, is an illustrative 
example of such industry opposition. In fact, the climate change mitigation measures pro-
posed by the Ministry of the Environment met with considerable opposition from the 
Ministry of Economy, Trade, and Industry, see SCHATZ, supra note 16 pp. 615, 617. 

117 The Kyoto Protocol to the United Nations Framework Convention on Climate 
Change, adopted in 1997, in force since 2005, but never ratified by the U.S., includes 
greenhouse gas emission reduction targets for 37 countries and the European Economic 
Community of 5% compared to 1990 emissions from 2008 to 2012. For details, refer to 
http://unfccc.int/kyoto_protocol/items/2830.php (last visited Mar. 5, 2011). 

118 See the report and recordings of the decisive meetings over the proposal for man-
datory climate change mitigation goals, available online at 
http://www.spiegel.de/international/world/0,1518,692861,00.html (last visited Mar. 5, 
2011).  

119 For a summary of the Waxman-Markey Climate Change Bill, passed by the House 
of Representatives on June 26, 2009 (HR 2454) but not the U.S. Senate, see 
http://www.govtrack.us/congress/bill.xpd?bill=h111-2454 (last visited Mar. 5, 2011). 
Following the Republican victory in the November 2010 elections, Democratic Senator 
Harry Reid declared federal cap-and-trade legislation dead, see 
http://www.businessweek.com/ap/financialnews/D9JHE4U80.htm (last visited Mar. 5, 
2011). 

120 Some commentators have recently gone as far as calling the assumption “naïve” 
that emission pricing in the U.S. were politically achievable and would drive innovation, 
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to the growing awareness and concern regarding climate change among 
the American public.121 In defense of policymakers, however, it should 
be noted that emission pricing would indeed have serious economic im-
plications, affecting economic activity, international competitiveness, 
and distributional fairness. 

A carbon tax or cap-and-trade regime designed to internalize the full 
environmental cost of emissions would likely bring with it a significant 
reduction in the overall economic activity of those affected. Regardless 
of whether producers or consumers of energy are the immediate address-
ees of such a policy, it would inevitably drive up the cost of energy to 
consumers. As a result, especially energy-intensive sectors of the econ-
omy, such as the metallurgical industry, would face severe difficulties in 
continuing to operate at a profit.122 The intended creation of new em-
ployment opportunities through the promotion of renewable energies by 
means of emission pricing would thus come at the expense of leakage 
leading to reduced employment opportunities in other industries. 

The increase in production costs resulting from higher energy prices 
would reduce the affected industry’s international competitiveness. Un-
less emission pricing policies are implemented at a global or, at least, 
multilateral scale, industries subject to a carbon tax or cap-and-trade 
regulation will find themselves at a considerable disadvantage when 
                                                                                                                       
see JOHN A. ALIC, et al., A New Strategy for Energy Innovation, 466 Nature 316 (2010) 
p. 317. More encouraging, albeit relatively weak pricing signals come from regional ini-
tiatives, such as the Regional Greenhouse Gas Initiative (details below) or the Western 
Climate Initiative formed by seven western U.S. states (Arizona, California, Montana, 
New Mexico, Oregon, Utah, and Washington) and four Canadian provinces (British Co-
lumbia, Manitoba, Ontario, and Québec), who published design recommendations for its 
own cap-and-trade program in September of 2008, see 
http://www.westernclimateinitiative.org/the-wci-cap-and-trade-program (last visited 
Mar. 5, 2011). In the absence of a regional consensus, California is moving forward try-
ing to implement its own state cap-and-trade legislation, available online at 
http://www.arb.ca.gov/regact/2010/capandtrade10/capandtrade10.htm (last visited 
Mar. 5, 2011). The Midwestern Greenhouse Gas Reduction Accord, another regional ini-
tiative formed by Illinois, Iowa, Kansas, Michigan, Minnesota, Wisconsin, and the Cana-
dian province of Manitoba, published its recommendations in May of 2010, available on-
line at http://www.midwesternaccord.org/Accord_Final_Recommendations.pdf (last 
visited Mar. 5, 2011).  

121 According to LEISEROWITZ, et al., supra note 5 pp. 17, 26, over 60% of Americans 
are “somewhat or very worried” over the reality and risk of global warming. To date, 
however, rising awareness is rarely matched by corresponding policy implementation, see 
MEDEARIS, supra note 5 p. 13.  

122 A good example of the leakage resulting from high electricity prices for energy-
intensive industries is the relocation of a Spanish steel plant to Poland in response to in-
creased energy costs, see RAQUEL MERINO JARA, et al., Study of the Effects on Employ-
ment of Public Aid to Renewable Energy Sources, online (2009) p. 33. 
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competing with industries from jurisdictions that do not (yet) internalize 
the environmental cost of emissions. Even the introduction of protective 
tariffs for products from countries without emission pricing is a remedy 
that promises partial success at best. Many developed countries have 
transferred their tariff and customs authority to supranational institutions, 
as is the case for example with the member states of the European Union. 
More importantly, such tariffs would ensure the burdened industry’s 
competitiveness only in its home market but not regarding the global ex-
port market. 

Finally, the surge in energy prices resulting from a carbon tax or cap-
and-trade regime set at the environmentally appropriate level would have 
visible distributional effects likely to cause substantial problems of ac-
ceptability.123 As discussed above, many countries across the globe have 
a long-standing policy of subsidies for the energy sector in order to keep 
energy affordable to low-income households. Policymakers breaking 
with this tradition will likely incur the wrath of their constituents and be 
voted out of office at the next election. Local acceptance will be further 
undermined by the public good nature of the environmental benefits that 
emission pricing aims to purport: Those subjected to higher energy rates 
as a result of emission pricing will resent giving their neighbors in sur-
rounding countries, who maintain a polluting energy sector, a free ride. 
Worse yet, at least from a global perspective, is the general damage a 
drastic increase in energy prices could cause to the public support for 
climate change mitigation.124  

B.  Conceptual Difficulties 

Even if policymakers were to overcome the high hurdles political re-
ality has placed on the path to a carbon tax or cap-and-trade regime, they 
would still face a number of conceptual difficulties associated with emis-
sion pricing. These difficulties range from uncertainties on the cost of 
climate change over issues of credibility to the risk of replacing one path-
dependency with another. 

The first and probably greatest challenge to the implementation of a 
carbon tax or cap-and-trade regime is to attach the right price tag to 
emissions. A price set too high may provide stronger incentives for a 
                                                                                                                       

123 FINON, supra note 15 p. 112.  
124 Remarkably, the same constituents that oppose a carbon tax or cap-and-trade re-

gime tend to support policies that, instead, tackle climate change through the active pro-
motion of renewable energy technologies even though they still pick up the bill – either 
through their taxes or, again, increased energy prices by which utilities pass their addi-
tional costs on to consumers. 
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transition to renewable sources of energy but would reduce emissions-
related economic activity below the socially optimal level. The politi-
cally more likely scenario of a price set too low would fail to fully inter-
nalize the environmental cost of emissions, conversely providing only 
relatively weak incentives for a shift to renewables.125 The great diffi-
culty in estimating the optimal carbon tax or quota stems from the con-
siderable uncertainties surrounding the current and future cost of climate 
change. Some consider an emissions price of $7 per ton of CO2 to be ap-
propriate,126 while others assume the damages caused by CO2 emissions 
to range from $20 to $30 per ton of CO2.127 Overall, estimates in peer-
reviewed studies range from $-3 to $95 per ton of CO2.128 The vast, un-
predictable systemic effects of emissions-induced climate change and the 
long timeframe of its manifestation make it virtually impossible to de-
termine the appropriate price to fully internalize the cost of emissions.129 

The long timeframe of climate change and its mitigation brings with it 
another substantial challenge to a successful emission pricing regime. In 
light of the above mentioned political realities, no emission pricing pol-
icy will be endowed with total credibility decades into the future.130 Yet, 
in order to trigger the dynamic effect of investment in renewable energy 
and other abatement technologies, the introduction of a carbon tax or 
cap-and-trade regime would have to be accompanied by sufficient credi-
bility to induce investors’ faith in its durability.131 Emission pricing is 
still in its infancy and even the more daring pioneer projects are wrought 
with exemptions132 or characterized by relatively short timeframes, such 
as the E.U.’s Emissions Trading Scheme.133 The cautious, somewhat 
half-hearted nature of the few existing policy attempts at emission pric-
ing exacerbates the general uncertainties of investment in technological 
                                                                                                                       

125 KOLEV & RIESS, supra note 15 p. 140. 
126 FISCHER & NEWELL, supra note 15 p. 155.  
127 FINON, supra note 15 p. 112. Other commentators are convinced that a price of 

$20 per ton of CO2 would be too low, see ALIC, et al., supra note 120 p. 316. 
128 INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, supra note 2 p. 69. 
129 JAFFE, et al., supra note 15 p. 165 speak of the “seeming intractability” of climate 

change. 
130 See also STERN, supra note 15 p. 36. 
131 Id. at pp. 36, 352; FISCHER & NEWELL, supra note 15 p. 143. 
132 Sweden’s eco-tax on energy, for instance, does not apply to many industrial con-

sumers of energy. 
133 See FINON, supra note 15 p. 112. The E.U.’s Emissions Trading Scheme aims to 

lower the overall cost of its member states’ aggregated emissions reduction obligations 
under the Kyoto Protocol by means of emissions trade among members. For the possibil-
ity of California’s participation in the E.U.’s Emissions Trading Scheme, see DUANE, 
supra note 16 pp. 722 et seq. For an overview of the Emissions Trading Scheme’s “grow-
ing pains”, see SCHATZ, supra note 16 pp. 608 et seq. 
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innovation and the particular issues outlined above that relate to the in-
novation of renewable energy technologies.134  

C.  The Regional Greenhouse Gas Initiative – A Practical Example 

The northeastern Regional Greenhouse Gas Initiative (RGGI) pro-
vides a good practical example demonstrating what emission pricing can 
and cannot contribute to climate change mitigation in the present politi-
cal and economic environment.135 RGGI’s goal is to first stabilize and 
then reduce the electricity generation sector’s CO2 emissions.136 To this 
end, the Initiative’s member states Connecticut, Delaware, Maine, Mary-
land, Massachusetts, New Hampshire, New Jersey, New York, Rhode 
Island, and Vermont have introduced a common multi-state cap for emis-
sions from the power generation sector.137 By virtue of their respective 
state legislation, the member states require local producers of electricity 
to hold allowances equal to their CO2 emissions over a three-year control 
period.138 The corresponding CO2 allowances are initially auctioned off 
by RGGI and can subsequently be traded to and among power genera-
tors. The proceeds from allowance auctions shall be used to support low-
carbon intensity solutions, including energy efficiency and renewable 
energy technologies, such as solar and wind power.139 

Since 2008, RGGI has held eleven auctions over an aggregate of 363 
million tons of CO2 emissions, raising a total of $861 million in reve-
                                                                                                                       

134 Admittedly, issues of uncertainty and credibility can also affect support regimes 
that, rather than the “stick” of emission pricing employ the “carrot” of direct subsidies. 
However, many constitutions recognize the protection of legitimate expectations, reward-
ing reliance on existing support programs and holding policymakers to a high standard 
when trying to prematurely end policy support. Such constitutional safeguards rarely ex-
tend to reliance upon regimes employing “sticks” such as emission pricing. For a recent 
example, see the German Constitutional Court’s reasoning in its decision regarding the 
cut in the national support program for solar PV, discussed online at 
http://www.germanenergyblog.de/?p=4166 (last visited Mar. 5, 2011).  

135 RGGI originates from an invitation of New York’s Governor George Pataki to his 
fellow northeast governors. For details regarding the political process that eventually 
gave birth to RGGI, see NOTE, The Compact Clause and the Regional Greenhouse Gas 
Initiative, 120 Harv. L. Rev. 1958 (2007) pp. 1959 et seq. 

136 For more details see http://www.rggi.org/rggi (last visited Mar. 5, 2011). 
137 In addition to its member states, the RGGI includes the state of Pennsylvania and 

the Canadian Provinces of New Brunswick, Ontario, and Québec as observers, see 
http://www.rggi.org/states (last visited Mar. 5, 2011). 

138 To guide its member states and ensure uniform implementation of the new regime, 
the RGGI developed a model rule, see 
http://www.rggi.org/docs/Model%20Rule%20Revised%2012.31.08.pdf (last visited 
Mar. 5, 2011). 

139 See http://www.rggi.org/rggi. (last visited Mar. 5, 2011). 
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nue.140 Over the course of all auctions, the clearing price ranged from 
$1.86 to $3.51 per ton of CO2 emissions allowance (see table 1 below). 
As of late, auctions have converged to clearing at or minimally above the 
reserve price of $1.86, turning RGGI into a carbon tax rather than a cap-
and-trade scheme. Even at the upper end of this spectrum, the clearing 
price falls far short of fully internalizing the environmental cost of CO2 
emissions based on current estimates.141 As a consequence, the price sig-
nal sent to producers of electricity from fossil fuel sources is relatively 
weak. It will hardly convince them to invest in renewable energy tech-
nologies that, even accounting for the cost of CO2 emission allowances, 
incur considerably higher electricity production costs than current, pol-
luting technologies. Conversely, the resulting increase in electricity rates 
is unlikely to bring about significant changes in consumer behavior. 
Overall, at its present quota, RGGI’s cap-and-trade system cannot be ex-
pected to serve as a strong regulatory driver of the necessary timely tran-
sition from fossil fuels to renewable sources of energy. 

 
Table 1: Results of RGGI Auctions to Date142     

Auction 
Number 

Control 
Period 

Quantity 
Offered 

Quantity 
Sold 

Clearing 
Price 

Total 
Proceeds 

Auction 1143 
9/25/2008 

Current 12,565,387 12,565,387 $3.07 $38,575,738 

Auction 2 
12/17/2008 

Current 31,505,898 31,505,898 $3.38 $106,489,935 
 

Auction 3 
3/18/2009 

Current 
Future 

31,513,765 
2,175,513 

31,513,765 
2,175,513 

$3.51 
$3.05 $117,248,629 

Auction 4 
6/17/2009 

Current 
Future 

30,887,620 
2,172,540 

30,887,620 
2,172,540 

$3.23 
$2.06 $104,242,44  

Auction 5 
9/9/2009 

Current 
Future 

28,408,945 
2,172,540 

28,408,945 
2,172,540 

$2.19 
$1.87 $66,278,239  

Auction 6 Current 28,591,698 28,591,698 $2.05 $61,587,120  

                                                                                                                       
140 For further details, including a state-by-state breakdown of the cumulative auction 

proceeds, see http://www.rggi.org/market/co2_auctions/results (last visited Mar. 5, 2011). 
141 See the range of CO2 emissions prices discussed supra III.B. 
142 http://www.rggi.org/market/co2_auctions/results (last visited Mar. 5, 2011).  
143 Only six states participated in RGGI’s inaugural auction. 
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12/2/2009 Future 2,172,540 1,599,000 $1.86 

Auction 7 
3/10/2010 

Current 
Future 

40,612,408 
2,137,992 

40,612,408 
2,091,000 

$2.07 
$1.86 $87,956,944  

Auction 8 
6/09/2010 

Current 
Future 

40,685,585 
2,137,993 

40,685,585 
2,137,993 

$1.88 
$1.86 $80,465,566  

Auction 9 
09/10/2010 

Current 
Future 

45,595,968 
2,137,992 

34,407,000 
1,312,000 

$1.86 
$1.86 $66,437,340  

Auction 10 
12/01/2010 

Current 
Future 

43,173,648 
2,137,991 

24,755,000 
1,172,000 

$1.86 
$1.86 $48,224,220  

Auction 11 
03/09/2011 

Current 
Future 

41,995,813 
2,144,710 

41,995,813 
2,144,710 

$1.89 
$1.89  $83,425,588 

 
The relatively weak regulatory and incentive effects of RGGI’s cap-

and-trade scheme are no coincidence. They are not the result of overes-
timating the total amount of CO2 emissions from its member states’ elec-
tricity production and a subsequent drop in allowance clearing prices, as 
evidenced in the early stages of the E.U.’s Emission Trading Scheme.144 
Rather, they represent a deliberate tribute to the political realities and 
conceptual difficulties of emission pricing outlined above. RGGI ex-
pressly justifies its moderate approach with the aims of “providing pre-
dictable market signals and regulatory certainty” and avoiding “dramatic 
electricity price impacts.”145 According to one of the program’s key de-
signers, RGGI is intended not so much as a cap-and-trade but as a cap-
and-invest scheme, that raises funds for public support of low-carbon 
measures.146 With per-state cumulative proceeds from allowance auctions 
currently ranging from $6 million (Vermont) to $312 million (New 
York), RGGI has certainly proved an effective fundraising instrument.147 

                                                                                                                       
144 When the news spread that the ETS had allocated at least 3% more CO2 allow-

ances than verified emissions for the first trading period, the market price plummeted 
from €30 to €12 per ton of CO2, see SCHATZ, supra note 16 p. 608; DUANE, supra note 
16 p. 722. 

145 See http://www.rggi.org/about. Similarly, California’s draft cap-and-trade legisla-
tion opts for free allocation of allowances, at least  during the initial years of the regime, 
see http://www.arb.ca.gov/regact/2010/capandtrade10/res1042.pdf (both websites last 
visited Mar. 5, 2011). 

146 See the insights from an interview with Richard Cowart in DUANE, supra note 16 
p. 734, who also discusses the option of a revenue-neutral cap-and-dividend scheme. 

147 For an overview, see http://www.rggi.org/market/co2_auctions/results. To date, 
most of the proceeds have been used to fund improvements in energy efficiency rather 
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Until the political realities and conceptual difficulties of emission pricing 
have been resolved, a moderately priced, fundraising-oriented approach 
following the RGGI’s example appears to be the best, if not the only vi-
able use of carbon taxes or cap-and-trade schemes. In addition to raising 
funds for low-carbon projects, it allows policymakers to gather further 
experience with the emissions monitoring process and, when designed as 
a cap-and-invest scheme, refine the mechanisms of market-based emis-
sion pricing.148 

D.  Emission Pricing Utopia – a Thought Experiment 

The example of RGGI illustrates that emission pricing has an impor-
tant part to play in the transition to a low-carbon renewables electricity 
sector. Nonetheless, even if endowed with sufficient credibility and at a 
price level reflecting the true cost of emissions, i.e., several orders of 
magnitude higher than under RGGI, emission pricing alone will not be 
sufficient to drive the timely transition to a low-carbon renewables based 
electricity sector. To illustrate, I will now proceed to assume that the dis-
cussed political realities and conceptual difficulties have been overcome 
and an emission pricing regime has been adopted that provides for the 
full internalization of the cost of emissions with perfect long-term credi-
bility. This thought experiment allows me to discuss the potential, limita-
tions and shortcomings of an appropriate and credible price on emis-
sions. To this end, the policy impact of our Utopian emission pricing 
regime on each of the previously identified impediments to innovation 
and barriers to entry will be evaluated. 

1. Policy Impact on Impediments to Innovation 

In terms of innovation, a carbon tax or cap-and-trade regime offers 
incentivization for investment in R&D to advance renewables technolo-
gies. Assuming the necessary credibility, such a regime would promise 
sufficiently high rates of return to encourage outside investment, thus 
eliminating the present dearth of outside capital for R&D related to re-
newables. At the same time, the resulting higher cost of service may in-
duce electric utilities companies to explore efficiency gains through re-

                                                                                                                       
than renewable energy technologies, see the RGGI member states’ press releases on 
http://www.rggi.org/news/releases (both websites last visited Mar. 5, 2011). 

148 In practice, however, policymakers should be able to draw on their experiences 
with the cap-and-trade system established for SO2 emissions under the 1990 Clean Air 
Act that reduced acid rain by 50%. For details, see LUNT, supra note 16 pp. 385, 406 et 
seq. 
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newables, bringing about a higher R&D density within the energy sector. 
However, such efforts may still be limited if the base rate calculation by 
the responsible utilities commissions fails to include R&D expenditures. 
In addition, emission pricing resolves only the issue of environmental ex-
ternalities but not that of knowledge and learning externalities, which 
may still keep the overall innovative efforts below the socially optimal 
level.  

2. Policy Impact on Marketplace Barriers to Entry 

With regards to the market-related barriers to entry, emission pricing 
will undoubtedly help renewables become cost-competitive with fossil 
fuels much sooner than under the presently prevailing regime allowing 
for the externalization of environmental costs. The magnitude of this ef-
fect, however, will depend on the extent to which existing subsidies for 
fossil fuels continue to tilt the playing field in their favor. The present 
status quo of allowing for the externalization of the environmental costs 
incurred through electricity generation from fossil fuels is but one of 
many direct and indirect subsidies in favor of fossil fuels. Moreover, 
emission pricing does not resolve the existing issues related to renew-
ables’ market access – both in terms of connection to the grid as well as 
integration into the wholesale market with its day-ahead trading and bal-
ancing responsibilities. 

3. Policy Impact on Non-Marketplace Barriers to Entry 

Most significantly, emission pricing would do nothing to help renew-
ables overcome barriers to entry that do not relate to the marketplace and 
its structure. Thus, the spreading “not-in-my-backyard” attitude of many 
communities and other issues of local acceptance would continue to hin-
der construction of wind turbines and other power plants that rely on re-
newable sources of energy. Worse yet, lengthy and fragmented permit 
processes would impose considerable transaction costs on renewables 
projects, thereby canceling out part of the cost-competitiveness that 
emission pricing aims to purport in favor of renewable sources of energy. 

4. The Problem of Path-Dependency  

Perhaps the greatest shortcoming of emission pricing policies is their 
inability to resolve or at least mitigate the risk of replacing one path-
dependency with another. Rather, the ensuing market pull toward renew-
ables would raise new concerns. The likely result would be a run for the 
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current least-cost renewables technologies, such as hydro and onshore 
wind, both of which boast substantial potential for future exploitation.149 
However, as the market’s invisible hand grasps for the least-cost short-
term solutions, it may well ignore technologies that could prove more 
cost-efficient in the long term.150 As a result, the present technology 
lock-in favoring fossil fuels would make room for one favoring a select 
few renewable energy technologies that happen to be the most cost-
competitive at the start of emission pricing. Replacing one path-
dependency with another, albeit one based on renewable sources of en-
ergy, is a risky undertaking at best. First, the magnitude of the required 
transformation from a high-carbon to a low-carbon economy is such that 
a whole cluster of renewable energy technologies is needed to achieve 
it.151 Second, a narrow focus on no more than a few technologies may 
well drive up the cost of current least-cost candidates in the long term as 
necessary resources, such as good siting for hydro and wind projects, 
grow scarce.152 Already, some of the pioneering nations in renewables 
policies see themselves forced to implement legislation requiring mini-
mum standards, e.g., for wind or insolation to be met so as to ensure effi-
cient siting of new renewables plants. In recognition that suitable sites 
are limited, replacement of older plants with more efficient modern 
equipment is incentivized.153 Finally, only a diversified portfolio of re-
newable energy technologies provides increased energy security.154  

5. Summary 

In economic terms, even our Utopian emission pricing regime would 
directly address but two of the market failures and peculiarities that hin-
der the rise of renewable sources of energy – the environmental external-
ities and the resulting lack of product differentiation. Additionally, such a 
regime can be expected to have a weaker more indirect impact in favor 
of renewables on impediments to innovation, such as the dearth of out-
side funding and electricity rate regulation. Finally, it would help com-
pensate somewhat for the numerous direct and indirect subsidies pres-
                                                                                                                       

149 For an overview of the future potential of renewable energy technologies, see 
INTERNATIONAL ENERGY AGENCY, supra note 18 pp. 64 et seq. 

150 STERN, supra note 15 p. 358.  
151 JACOBSSON, et al., supra note 36 p. 2144. 
152 Already, the pioneering nation in renewables policies have implemented 

regulation requiring minimum requirements, e.g., for wind or insolation, to ensure 
efficient siting. In recognition  

153 See, e.g., Denmark’s 2004 Replacment Scheme for Wind Turbines on Land or 
Germany’s 2009 Renewable Energies Law. 

154 CANTON & JOHANNESSON LINDÉN, supra note 8 pp. 14 et seq. 
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ently favoring fossil fuels. These policy impacts notwithstanding, the 
remaining impediments to innovation and barriers to the entry of renew-
ables into the electricity market represent powerful forces in defense of 
the deeply entrenched fossil fuel energy incumbents. Emission pricing 
offers no solution to either the barriers related to the electricity market’s 
structure or any of the non-marketplace barriers to entry that impede the 
timely transition to renewables. Table 5 summarizes these findings. 

 
Figure 5: Policy Impact of Emission Pricing on Impediments to Innovation and Barriers 
to Entry 

 

 
 
 
In light of the many unresolved obstacles to the large-scale deploy-

ment of renewables, even a strong emission pricing regime may not level 
the playing field between fossil fuels and renewable sources of energy. A 
high price on emissions will undoubtedly help renewables become com-
petitive in terms of their production cost, excluding regulatory expenses. 
However, once these regulatory expenses, e.g., for permit procedures, 
grid connection, forecast obligations, and balancing responsibilities are 
factored in, renewables are likely to still struggle with their cost-
competitiveness. 
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Figure 6: Production and Regulatory Cost under a Strong Emission Pricing Regime 
 

 
 

IV. RECOMMENDATIONS FOR A U.S. RENEWABLES POLICY 

As the previous section illustrates, emission pricing offers, at best, a 
partial remedy to the multitude of obstacles barring the way to a timely 
transition from fossil fuels to renewables. It is extremely doubtful that 
any emission pricing regime alone will be sufficient to fuel the rise of re-
newable energy in the U.S. at the rate necessary to successfully mitigate 
climate change and place well in the race to renewables.155 Hence, it is 
imperative that further policy design options be considered.  

Support for renewables across the globe presently manifests itself in 
four general policy approaches:156 Feed-in tariffs offer producers of elec-
tricity from renewable sources of energy subsidized rates for power sold 
to the grid.157 Tender schemes invite bids for contracts over the supply of 
electricity from renewables to the grid, setting out capacity, energy 
source and other criteria.158 Tax credits reward the investment in renew-
able power plants (ITC) or the production of electricity from renewables 

                                                                                                                       
155 See supra II. 
156 See INTERNATIONAL ENERGY AGENCY, supra note 18 pp. 92 et seq. 
157 The first to establish feed-in tariffs were Portugal (1988), Germany (1990), 

Denmark (1992), and Spain (1994), see MENDONÇA, et al., supra note 69 pp. 77 et seq. 
158 The international advocates of tender schemes include the United Kingdom, 

Ireland, Canada, and China, see INTERNATIONAL ENERGY AGENCY, supra note 18 pp. 94 
et seq. 
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(PTC).159 Finally, mandatory Renewable Portfolio Standards (RPS) cou-
pled with Renewable Energy Certificates (REC) allow power producers 
using renewables to sell their electricity and the corresponding certifi-
cates so as to earn more than the market rate for electricity alone.160  

This Article does not purport to validate or endorse any of these four 
policy streams. Instead, following a bottom-up approach based on the 
previously identified obstacles, I aim to point out key elements crucial to 
the success of any policy in facilitating a timely transition to renewables. 
Rather than reinvent the wheel, however, I will also draw on the policy 
experiences of others (infra A.). In line with the nomenclature and struc-
ture of this Article, the following discussion of policy design recommen-
dations for the promotion of renewables will once more distinguish be-
tween impediments to innovation (infra B.), marketplace-related barriers 
to entry (intra C.), and barriers that do not relate directly to the market-
place (infra D.). 

A.  Lessons to Be Learned from a Potpourri of Policies 

A rich array of policies in support of renewable energy has already 
been developed and implemented in various nations around the world, 
that faced the same obstacles to ramping up renewables as the U.S.161 
While some have achieved little success, others have managed to en-
courage considerable deployment of renewables and, in the process, cre-
ated a strong domestic renewable energy industry.162 Successful climate 
change mitigation and preservation of U.S. leadership in technological 
innovation require that Washington act quickly and effectively to make 
up for the missed opportunities of the past. We cannot afford to go 
through the same lengthy policy learning process the pioneering nations 
in renewables embarked on some twenty years ago. Fortunately, there is 
plenty to be learned from other countries’ policy experience with renew-
able energy in order to avoid their failures and replicate their successes.  
                                                                                                                       

159 Under the American Recovery and Reinvestment Act of 2009, producers of 
electricity from renewables may claim either ITCs or PTCs. 

160 Early adopters of REC trading regimes include Belgium (Flanders), Sweden, and 
the United Kingdom, see ANNA BERGEK & STAFFAN JACOBSSON, Are Tradable Green 
Certificates a Cost-Efficient Policy Driving Technical Change or a Rent-Generating 
Machine? Lessons from Sweden 2003-2008, 38 Energy Policy 1255 (2010) p. 1256. 

161 For a concise overview of the state of policy implementation across the OECD 
and BRIC nations, see INTERNATIONAL ENERGY AGENCY, supra note 18 pp. 94 et seq. 

162 The textbook example is Denmark’s wind turbine manufacturer Vestas, leading 
the world market with a share of 12.5% in 2009 despite a relatively small domestic 
market, see http://www.reuters.com/article/2010/09/01/us-vestas-
idUSTRE6807MA20100901 (last visited Mar. 5, 2011).  
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The search for the best policy design options to facilitate a timely 
transition to renewables should not, however, be limited to a purely in-
ternational perspective. The frequent comparisons between today’s re-
newables challenge and the 1960s Space Race point to the hallmarks of 
successful U.S. technology policy in other sectors.163 The search for pol-
icy options that effectively promote renewable energy must include a 
cross-sectorial perspective, so as to draw on the vast experience of do-
mestic technology policy in sectors such as defense or information-
technology.  

Finally, the American energy sector’s very own history with renew-
ables demands close consideration in order to learn from the successes 
and failures of the past. After all, the U.S. was once at the forefront of 
renewable energy regulation when, more than thirty years ago, Congress 
passed the Public Utilities Regulatory Policies Act of 1978 (PURPA) in 
response to the 1970s oil crisis.164 At a time when electricity markets 
across the globe were monopolistic or oligopolistic at best, mostly run by 
government-owned utilities companies, PURPA set the regulatory stage 
for pioneering entrepreneurs to sell electricity produced from micro-
generation and renewables plants over the grid. Long before the first se-
rious attempts at large-scale deregulation of the electricity sector, 
PURPA allowed for the exemption of power producers whose plants did 
not exceed 30 MW in capacity or relied on biomass as their primary en-
ergy source from federal, state, and public utility regulation. Moreover, 
PURPA granted these power producers access to the grid and required 
the public utility companies to purchase the small producers’ electricity 
at non-discriminatory rates based on their avoided cost.165 While these 
rates allowed efficiently run cogeneration and some biomass plants to 
operate at a profit, they were not high enough to cover the costs of pro-
ducing electricity from emerging renewables technologies such as wind 
or solar. As advanced as the regulatory framework introduced by 
PURPA was, it lacked a comprehensive and coherent policy framework 
granting the financial incentives required for the large-scale deployment 

                                                                                                                       
163 Recently, President Obama described the nation’s renewables challenge as “our 

generation’s Sputnik moment.” See the Jan. 25, 2011 State of the Union Address, 
available online at http://www.whitehouse.gov/the-press-office/2011/01/25/remarks-
president-state-union-address (last visited Mar. 5, 2011).  

164 16 U.S.C. 2601-2645. PL 95-617, 92 Stat. 3117. 
165 See 16 U.S.C. 824a-3. For a detailed discussion of PURPA and its relevance to 

energy entrepreneurs pioneering in renewables and cogeneration, see ROBERT N. 
DANZIGER, Renewable Energy Resources and Cogeneration: Community Systems and 
Grid Interaction as a Public Utility Enterprise, 2 Whittier L. Rev. 81 (1979) pp. 94 et 
seq. 
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of renewable technologies. Instead, support for most renewables was as 
intermittent as their energy output. The resulting policy patchwork led to 
boom and bust cycles that put many early renewable energy entrepre-
neurs out of business and left the industry with a doubtful reputation.166 
The great opportunity in the 1970s and 1980s that PURPA had created to 
give the U.S. a jump start into the age of renewables was missed.167 From 
a renewables point of view, PURPA thus represents the very best and 
worst in American energy policy. More importantly, PURPA continues 
to provide the regulatory framework for the sale of electricity to the grid 
by incoming producers using renewable sources of energy.  

B.  Policy Suggestions to Overcome Impediments to Innovation 

The list of impediments to innovation in the renewables nexus is 
headed by spillover effects related to environmental and knowledge ex-
ternalities (infra 1.). Another restraining force, especially on the indus-
try’s innovative efforts, is the high-risk, high-stakes character of energy 
innovation (infra 2.). Most importantly, innovation of the magnitude 
necessary for successful transformation of the energy sector requires 
substantial public funding (infra 3.). To yield the desired innovative suc-
cess both short and long term, such funding must be integrated in a sus-
tained innovation infrastructure (infra 4.). 

1. Resolution of Environmental and Knowledge Externalities 

As discussed earlier, emission pricing can reduce if not eliminate the 
environmental externalities that presently keep innovation in renewables 
below the socially optimal level.168 The resulting price-relevance of re-
newable energy’s environmental benefits leads to greater financial incen-
tives for renewables innovation. Issues related to knowledge spillover, 
however, remain. The literature on the socially optimal level of intellec-
tual property protection fills entire libraries, its discussion is well beyond 

                                                                                                                       
166 See MENDONÇA, et al., supra note 69 pp. 172 et seq. 
167 Just how far ahead of its time Congress was with the passage of PURPA can be 

seen by taking a glance at some of today’s leading nations in renewables deployment. 
Germany, for instance, did not pass its first act of legislation granting non-utility 
producers of electricity grid access (Electricity Feed-In Law) until 1991 – thirteen years 
after PURPA. However, it took Germany only 2 more years to recognize and remedy the 
dilemma of missing financial incentives for electricity generation from renewables 
through further legislation to actively promote the deployment of renewables, i.e., the 
Full Cost Rates Law of 1993. 

168 See supra III.D. 



2011 Requirements for a Renewables Revolution 46 

the scope of this Article.169 Whatever the strength of intellectual property 
rights, it is crucial that they be available to renewables entrepreneurs, 
e.g., through licensing. In this context, the technology transfer offices of 
universities and other research institutions play a key role. The better 
these offices cooperate with the industry, the smaller the gap between an 
idea and its commercialization becomes. Already, some universities have 
ramped up their technology transfer offices’ staffing and capacity to meet 
the challenges and reap the benefits of commercializing their innova-
tions.170 

2. Risk Leverage Through Public-Private Partnerships 

Technology transfer offices are but one, albeit a very important liai-
son between the public and private sector. Other sectors of the economy 
have shown the power of public-private partnerships to foster innovation. 
In 1987, 14 struggling U.S. semiconductor manufacturers joined forces 
with the federal government, forming SEMATECH to resolve common 
manufacturing issues by leveraging resources and sharing risks. Less 
than a decade later, in 1996, the U.S. semiconductor industry had devel-
oped so successfully that SEMATECH’s directors voted to end matching 
federal funding for their innovative efforts.171  

The dearth of outside funding and the traditionally low R&D intensity 
within the energy sector are a tribute to the exceptionally high risks in-
volved. Following the semiconductor industry’s glowing example, the 
U.S. government should step up to bear more of the risks involved in 
high-stakes, high-risk energy innovation. Such risk leverage is not new to 
the American energy sector. In fact, nuclear energy has long benefited 
from a risk transfer from shareholders to ratepayers.172 Other nations 
have already opted for public-private partnerships to promote renew-
ables. In 2007, for instance, the United Kingdom founded the Energy 
Technologies Institute bringing together the government and key players 
of the energy industry, such as British Petroleum, Shell, or Rolls-Royce. 
The goal of their partnership is to accelerate the development and de-

                                                                                                                       
169 For an economic view, see ROBERT COOTER & THOMAS ULEN, Law and 

Economics (Pearson/Addison Wesley 2008) pp. 124 et seq. 
170 Located in the midst of Silicon Valley, Stanford University, for instance features a 

technology transfer office staffed with well over 40 employees, see 
http://otl.stanford.edu/about/about_who.html?headerbar=0 (last visited Mar. 5, 2011).  

171 For history of SEMATECH’s achievements, see 
http://www.sematech.org/corporate/history.htm (last visited Mar. 5, 2011).  

172 See http://www.nytimes.com/2011/02/01/science/earth/01subsidy.html (last vis-
ited Mar. 5, 2011).  
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ployment of low-carbon technologies so as to meet the United King-
dom’s energy targets.173  

3. Substantial Increase in Innovation Funding 

Innovation of the scale necessary for a timely transition to renewable 
sources of energy is not just risky, it is costly, too. If the U.S. wants to be 
a leader in renewables innovation and develop a strong domestic renew-
ables industry, government R&D funding must be increased substan-
tially. Since 1997, numerous entities, including the International Energy 
Agency, the Intergovernmental Panel on Climate Change, the President’s 
Council of Advisors on Science and Technology, and the National 
Commission on Energy Policy have called for substantial increases in 
federal spending on energy innovation. The spectrum ranges from a mere 
doubling to a tenfold increase.174 In 2009, more than thirty Nobel Laure-
ates turned to President Obama calling for stable energy innovation sup-
port at $15 billion per year.175 In 2010, a group of industry leaders, in-
cluding Bill Gates, Chad Holliday, and Ursula Burns, urged the U.S. 
government to raise its investment in clean energy innovation to $16 bil-
lion annually.176 For comparison, in 2008, total U.S. RD&D spending on 
low-carbon energy technologies amounted to less than $2.5 billion.177 
This disconcertingly low figure includes funding not only for renewables 
and other sources of clean energy but also investment in energy effi-
ciency as well as the building and transport sector. In fact, renewables 
accounted for less than 20% of the 2008 budget for energy RD&D fund-
ing, i.e., less than $500 million. Compared to its primary trading partners 
and competitors, the U.S. spends the smallest fraction of its GDP on en-
ergy RD&D. 

 

                                                                                                                       
173 For more information on the Energy Technologies Institute, see 

http://www.energytechnologies.co.uk/Home/aboutus.aspx (last visited Mar. 5, 2011).  
174 For an overview, see AMERICAN ENERGY INNOVATION COUNCIL, supra note 6 

p. 23. 
175 The letter signed by 34 Nobel Laureates is available online at 

http://www.fas.org/press/_docs/Nobelist%20Letter%20-%2007162009.pdf (last visited 
Mar. 5, 2011). 

176 AMERICAN ENERGY INNOVATION COUNCIL, supra note 6 p. 20. 
177 INTERNATIONAL ENERGY AGENCY, supra note 55 p. 7. 
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Figure 7: Public RD&D funding as percentage of GDP by country178 

 
 
In 2010, the British government announced its intention to invest up 

to $1.5 billion to create a commercial Green Investment Bank that would 
address market failures and investment barriers for low-carbon energy 
technologies.179 The government expects the private sector to, at least, 
match its commitment. Other nations, such as Canada, China and Ger-
many have already tapped the potential of development banks to promote 
the deployment of renewables.180 Since 2009, legislation providing for 
the establishment of a similarly designed Clean Energy Deployment 
Administration has been pending before Congress.181 If the examples set 
by other nations are not enough to encourage a bipartisan effort in Wash-
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ington, a look at America’s own success stories in innovation will hope-
fully do so. 

For more than fifty years, federal funding for innovation in the health 
and defense sectors has created substantial economic growth and jobs, 
ensuring U.S. global leadership in related technologies. Such innovative 
success, however, comes at a price. In 2008, the National Institute of 
Health received federal funding worth close to $30 billion.182 This com-
mitment represents about 75% of worldwide spending in basic medical 
science.183 In the defense sector, the Defense Advanced Research Pro-
jects Agency (DARPA) has brought forth numerous revolutionary tech-
nologies, including the technology and infrastructure which eventually 
gave birth to the Internet.184 DARPA is part of a federal R&D funding 
commitment to the defense sector that exceeded $55 billion in 2008.185  

 
Figure 8: Federal R&D funding for defense, energy, and health186 
 

 
 
The newly created Advanced Research Projects Agency-Energy 

(ARPA-E) has the institutional potential to replicate DARPA’s success. 
Designed to pursue an entrepreneurial approach, ARPA-E focuses on 
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creative “out-of-the-box” transformational energy research that industry 
by itself cannot or will not support due to its high risk but where success 
would provide dramatic benefits for the nation.187 In addition, the De-
partment of Energy has launched its first three Energy Innovation Hubs. 
These hubs are intended to advance highly promising areas of energy 
science and engineering from the early stages of research to the point 
where the technology can be handed off to the private sector.188 

The institutional promise of ARPA-E and the Energy Innovation 
Hubs will not be realized without adequate federal funding. At present, 
both initiatives are grossly underfunded. ARPA-E’s annual budget allo-
cations consisted of merely $300 million for 2008, stimulus funding of 
$400 million for the two-year period of 2009 and 2010, and $300 million 
for 2011.189 This represents about 1% of NIH’s annual funding and little 
more than 0.5% of DARPA’s annual budget. As a result, in its first year 
of operation, ARPA-E was able to support only 37 of the 3,700 proposals 
received, a mere 1%.190 Similarly, the Energy Innovation Hubs are 
funded at only $25 million annually.191  

To illustrate the gross inadequacy of federal funding for the challenge 
at hand, the combined annual budgets of ARPA-E and the Energy Inno-
vation Hubs amount to less than one third of the U.S. daily oil imports.192 
Granted, the growing budget deficit demands to reduce federal spending. 
It is questionable, however, whether cuts should include funding for in-
novation in a field as crucial to America’s environment, economy, and 
security as the energy sector. Compared to many other nations, the U.S. 
is already off to a late start into the race to renewables. The innovative 
hallmarks of NIH and DARPA provide ample proof of the American po-
tential to assume leadership in key technologies. It is time to unleash this 
potential in the challenge of a timely transition to renewable sources of 
energy. To do so, however, requires adequate funding. As painful as in-
vestment in energy innovation may be in the present budget situation, it 
is inevitable if Washington wants avoid paying more later. Moreover, to-
day’s investments will pay off in the long run, once the required trans-
                                                                                                                       

187 For more information on ARPA-E’s mission, see http://arpa-
e.energy.gov/About/About.aspx (last visited Mar. 5, 2011).  

188 See http://www.energy.gov/hubs/index.htm (last visited Mar. 5, 2011).  
189 See the authorizing legislation for ARPA-E’s funding (excerpt from H.R. 5116, 

Sec. 904 amending P.L. 110-69), available at http://arpa-
e.energy.gov/LinkClick.aspx?fileticket=5rEMQRwKDIk%3d&tabid=165 (last visited 
Mar. 5, 2011).  

190 AMERICAN ENERGY INNOVATION COUNCIL, supra note 6 p. 27. 
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(last visited Mar. 5, 2011).  
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formation of the energy sector is catalyzed such that the private sector 
can take over. 

 
Figure 9: Federal funding catalyses private spending193 
 

 
 

4. Sustainable Innovation Infrastructure 

Substantial public funding is a necessary, albeit not yet sufficient pre-
condition for energy innovation. To be successful, such funding must be 
accompanied by an infrastructure that guarantees sustainable innovation. 
Especially in times of budget austerity measures, the efficient administra-
tion and allocation of public funding must be ensured.  

Based on the health and defense sectors’ outstanding track record in 
sustained innovation, government support for energy innovation should 
follow these guidelines: First, funding for innovation must be provided at 
a timeframe appropriate for the enormous challenge of transforming the 
energy sector, e.g., for a period of 10 years or more. Second, the agency, 
e.g., ARPA-E, charged with the administration and allocation of these 
funds should be endowed with substantial independence from Congress 
to ensure a broad, bipartisan approach, free from earmarks or excessive 
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scrutiny. Third, following DARPA’s example, the review process should 
be internal, lean and fast, guided by an entrepreneurial, risk-taking cul-
ture. Fourth, approval of funding should be accompanied by a process for 
monitoring success, e.g., through predetermined milestones and perform-
ance gates. Lastly, all technologies with the long-term potential for large-
scale deployment must be considered to avoid path-dependency issues. 

Any government support of energy innovation should be driven by 
the goal to eventually charge the private sector with the commercializa-
tion of new technology. Therefore, funding should be set aside for the 
demonstration stage of emerging technologies. The energy sector is noto-
rious for its long valley of death between proof of concept and late-stage 
development.194 Government demonstration projects can create bridge 
markets to help cross this valley. Today’s maturing renewables technolo-
gies, such as wind and solar photovoltaics, would hardly have progressed 
toward commercialization without major government support at the 
demonstration stage. Following the 1970s oil crisis, Congress passed the 
Solar Photovoltaic Research, Development and Demonstration Act of 
1978.195 Similar programs were enacted by other nations. For instance, 
Germany’s success in the deployment of wind turbines started with the 
government’s comparatively modest 250 MW Wind Program of 1989 
designed to allow for demonstration of then emerging wind turbine tech-
nology.196 In Denmark, deployment of residential solar photovoltaic in-
stallations began with the SOL-300 Project, aimed to deploy just 300 
rooftop installations to provide education and training in photovoltaic 
technology, system mounting and testing. The program proved a huge 
success, raising public awareness and interest in the new technology.197 
Similar demonstration projects in the U.S. can help today’s emerging re-
newables technologies, such as tidal energy and advanced biofuels, to 
mature toward commercialization.  

A sustained government commitment to support energy innovation 
through the demonstration stage sends a strong signal to the private sec-
tor to incentivize industry efforts to innovate. Reform of the present sys-
tem of electricity rate regulation offers a similarly effective option to en-
gage the private sector, while placing a much smaller burden on the 
federal budget. As discussed, the currently prevailing rate of return regu-
lation is prone to the Averch-Johnson effect, encouraging an inefficiently 
                                                                                                                       

194 WEISS & BONVILLIAN, supra note 13 pp. 31 et seq. 
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196 For a detailed discussion, see 
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high ratio of capital versus labor expenditures.198 Energy innovation, es-
pecially in its earlier stages, requires a vast amount of research, generat-
ing significant labor costs. In consequence, rate of return regulation dis-
courages electric utilities companies from undertaking their own in-
house innovative efforts to advance the transition to renewables. To 
judge the innovative merits of rate of return regulation against other 
regulatory concepts, such as revenue sharing, revenue-caps, price-caps or 
yardstick approaches, is beyond the scope of this Article.199 Yet, the dis-
incentivization of in-house innovation through the present rate of return 
regime suggests that the cost base calculation be adjusted so as to include 
and reward investment in innovation by electric utilities companies – for 
capital and labor expenditures alike. 

C.  Policy Suggestions to Overcome Marketplace Barriers to Entry 

In order to overcome the identified marketplace barriers to entry, a 
comprehensive U.S. renewables policy should include the elimination of 
fossil fuel subsidies (infra 1.) and sustained active policy support for the 
deployment of renewables (infra 2.). To aid renewable sources of energy 
in their struggle to compete against incumbent fossil fuel technologies, 
product differentiation should be improved (infra 3.). In addition, priority 
grid access with a purchase obligation of the local utility (infra 4.) and 
exemption from the electricity market’s balancing responsibilities (in-
fra 5.) are necessary to guarantee renewables access to the electricity 
market. In the absence of a clear federal commitment to support renew-
ables deployment, reform of the regulatory framework is in order to grant 
the states more freedom in their efforts to support renewables (infra 6.). 

1. Elimination of Fossil Fuel Subsidies 

If renewables are to assume a significant share in the electricity gen-
eration market, that share will have to come from fossil fuel incumbents. 
These incumbents, however, are deeply entrenched thanks to decades of 
government subsidies. Only if Washington reduces or better yet elimi-
nates its support for fossil fuels can renewables enter the market. In his 
2011 State of the Union Address, President Obama openly considered 

                                                                                                                       
198 See supra II.A.3. 
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doing away with the subsidies for fossil fuels.200 Such a measure would 
not only help level the electricity market’s playing field, but it would 
also free approximately $4 billion in annual government support for fos-
sil fuels – money direly needed to help fund innovation in renewables 
technologies.201 Coupled with emission pricing, even below the actual 
cost to the environment, such an initiative could well fund the energy in-
novation necessary to facilitate the timely transition to renewables.  

In addition, the likely increase in electricity rates following the elimi-
nation of fossil fuel subsidies will have a behavioral effect on power con-
sumption. As rates go up, the incentives to invest in energy efficiency 
also increase. The 2008 surge in oil prices represents a perfect example 
of such a behavioral effect, generating an unprecedented interest in fuel 
efficient cars. In response to the shift in consumer demand, General Mo-
tors, for instance, closed four truck and SUV plants, dropped the gas guz-
zling Hummer from its model portfolio and pushed to release its plug-in 
hybrid model Volt.202  

At the same time, a multi-tiered progressional structure should ensure 
that electricity remains affordable to low-income households. Similar 
rate structures have long been implemented for water to balance drought 
prevention with satisfying basic household needs.203 Whereas electricity 
rates historically encouraged more rather than less consumption,204 multi-
tiered, progressional rate structures have taken over to incentivize energy 
efficiency.205 

2. Active Policy Support for Renewables Deployment 

In order to ramp up the deployment of renewables, a comprehensive 
U.S. renewables policy must include direct financial support for their de-
ployment. As discussed earlier, the introduction of an emission pricing 
regime that reflects the full environmental cost of emissions is presently 

                                                                                                                       
200 See http://www.whitehouse.gov/the-press-office/2011/01/25/remarks-president-

state-union-address (last visited Mar. 5, 2011).  
201 See http://www.nytimes.com/2011/02/01/science/earth/01subsidy.html (last vis-

ited Mar. 5, 2011).  
202 http://money.cnn.com/2008/06/03/news/companies/gm_announcement/index.htm 

(last visited Mar. 5, 2011).  
203 For an example, see the rate structure for Petaluma, CA, available online at 

http://cityofpetaluma.net/wrcd/waterrates.html (last visited Mar. 5, 2011).  
204 See PETER FOX-PENNER, Smart Power - Climate Change, the Smart Grid, and the 

Future of Electric Utilities (Island Press 2010) p. 2. 
205 See the multi-tiered rate structure of Pacific Gas & Electric Company, available 

online at http://www.sfgate.com/cgi-
bin/article.cgi?f=/c/a/2010/03/24/MN6Q1CKB4S.DTL (last visited Mar. 5, 2011).   



2011 Requirements for a Renewables Revolution 55 

unlikely.206 A timely elimination of all fossil fuel subsidies, too, seems 
doubtful. Already, President Obama’s proposal has been met with fierce 
criticism from the fossil fuel lobby.207 Even if all these measures were 
adopted instantaneously, few (if any) renewables technologies would yet 
be fully cost competitive with fossil fuel incumbents who can rely on a 
well-established production infrastructure.  

Regardless of whether American deployment support assumes the 
shape of a feed-in tariff, certificate trading, a tender scheme, or tax cred-
its, the policy learning experience of the U.S. and other nations suggests 
certain key elements for successful policy design: First, deployment sup-
port must be long-term it is to send the strong market signal necessary 
for sustained success. The boom and bust cycles of the U.S. 1980s wind 
rush are a prime example of the harmful effects of short-term and inter-
mittent support for renewables.208 More recently, when the production 
tax credits for biomass, wind, and solar established by the Energy Policy 
Act of 1992 expired in 1999, environmental advocates had to convince 
Washington to renew these credits on an annual basis. When Congress 
failed to do so before the end of 2001, investment in wind turbines 
dropped precipitously. Developers installed little over 400 MW of new 
capacity in 2002, compared to 1600 MW of new capacity installed in 
2001.209 Sadly, American support for renewables continues to lack the 
necessary long-term commitment. Thus, it was not until December 2010 
that Congress extended the so-called 1603 program for deployment sup-
port of renewables into 2011 (but not beyond).210 In contrast, other na-
tions have set up support programs featuring initial terms of eligibility of 
five years or more, with support guaranteed over up to twenty years.211  

Second, support for renewables must be technology-specific. In order 
to avoid the risk of replacing one path-dependency with another, support 
must account for different levels of maturity, efficiency and production 
cost among the various strands of renewable energy technology. To illus-
trate the wide spread, some biomass facilities already produce electricity 
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for less than $0.03 per kWh while certain solar photovoltaic facilities still 
struggle to reduce production costs to below $0.50 per kWh.212 

Third, deployment support for renewables must be designed to allow 
a fair rate of return while avoiding windfall benefits. Thus, support rates 
must be continuously adjusted to account for the respective technology’s 
learning curve. To this end, periodic progress reports are crucial, espe-
cially in the early stages of a new support regime. As policymakers gain 
more experience, progress report intervals may lengthen. In the interim, 
adjustments to the level of support may be made by means of an annual 
tariff degression based on the year of grid connection. As the slope of the 
learning curve varies depending on a technology’s maturity, such degres-
sion rates should be technology-specific. For instance, Germany’s Re-
newable Energies Act of 2004 established a 1% degression for small hy-
dro, 2% for wind, and 5% for solar.213 At the other end of the spectrum, 
Sweden’s certificate trading regime is criticized for generating windfall 
profits.214 

3. Product Differentiation Through Green Marketing 

The higher the level of product differentiation between electricity 
from fossil fuels and electricity generated from renewable sources of en-
ergy, the greater the potential of renewables to compete with incumbent 
fossil fuels. Emission pricing regimes are easily the best way to enhance 
product differentiation but their widespread adoption appears doubtful, at 
least in the near future.215 In the absence of such a regime, green market-
ing offers an alternative option to raise consumer sensitivity and appre-
ciation for sustainable power from renewables. Since 1992, the EPA’s 
Energy Star program has promoted energy-efficient products through 
voluntary labeling, saving electricity consumers some $17 billion in 2009 
alone.216 I suggest the introduction of a Renewable Star program that al-
lows electricity consumers to boast their commitment to electricity from 
renewable sources of energy.  
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I envision a program similar to the U.S. Green Building Council’s 
certification for Leadership in Energy & Environmental Design 
(LEED).217 LEED allows buildings or communities to receive – and ad-
vertise – their certification for achievements regarding energy savings, 
water efficiency, CO2 emissions reductions, improved indoor environ-
mental quality, and stewardship of resources and sensitivity to their im-
pacts. Among others LEED honors onsite production and use of electric-
ity from renewables. Notwithstanding the merits of LEED, certification 
requires substantial investment of both time and money to meet the pro-
gram’s standards.218 While interesting for large-scale construction and, to 
a lesser extent, renovation, LEED certification offers little appeal to ex-
isting buildings and businesses. 

In contrast to LEED’s holistic concept, Renewable Star would follow 
a simplistic approach, focusing exclusively on the procurement of elec-
tricity from renewables. Businesses or residences that contract with their 
local utilities to buy electricity from renewable sources of energy would 
receive Renewable Star certification to be displayed in their shop win-
dows, on their websites, etc. Many businesses across the nation already 
advertise similar commitments to sustainability, e.g., restaurants empha-
sizing the use of organic food or cafés selling coffee and tea acquired 
through fair trade. Renewable Star certification would help grant its par-
ticipants public recognition for their willingness to pay extra for electric-
ity from renewables. Moreover, it would raise awareness that more and 
more utility companies in the U.S. offer to supply their customers with 
electricity exclusively from renewables. Already, some 860 utility com-
panies in 40 states offer such green pricing programs to their custom-
ers.219  
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Figure 10: Availability of green pricing programs in the U.S. in 2008220 
 

 
 
 
More than half of all U.S. electricity customers have the option to buy 

green power directly from their local retailer. In 2009, the voluntary 
green power market actually sold more electricity from renewables 
(30 million MWh) than state RPS policies required utilities to procure 
(29.5 million MWh).221 Participants in green pricing programs include 
the City of San Diego, the University of Pennsylvania, Johnson & John-
son, and Starbucks.222 Yet, overall, only 552,200 electricity consumers 
participated in the regulated electricity markets’ green pricing pro-
grams.223 This relatively small client base illustrates the huge potential 
for further growth of green pricing, especially among businesses and 
other nonresidential electricity customers, who account for only 45% of 
the green pricing market.224 A certification program like Renewable Star 
can help exploit the currently untapped potential of businesses to in-
crease demand for electricity from renewables. 
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4. Subsidized Priority Grid Access  

Successful entry of renewables into the power generation market re-
quires their access to the grid through which electricity is sold. In a mar-
ket traditionally characterized by bundling of generation, transmission, 
and distribution, grid operators are likely to prioritize their own genera-
tion over that of incoming renewables plants. PURPA requires local util-
ity companies to purchase all power generated by qualifying facilities, 
including those who produce electricity from renewable sources of en-
ergy.225 In practice, this purchase obligation needs to be backed by guar-
anteed grid access for such facilities. Delays in grid connection can eas-
ily increase the lead-time of renewables plants and drive up the cost of 
investment. Therefore, newly constructed renewable energy plants must 
be granted priority grid access. Most importantly, grid connection of in-
coming renewables facilities should not be subject to transmission capac-
ity.226 If anything, insufficient capacity should limit the transmission of 
electricity from fossil fuels, emphasizing the commitment to renewable 
energy. Grid reinforcement and expansion deserve to become a national 
priority, sponsored through public funding as well as the regulatory ap-
proval by FERC to recuperate related costs through higher electricity 
rates. 

The cost of grid reinforcement leads over to the question of who is to 
bear the cost of renewables’ grid connection. The distribution of these 
costs may determine the profitability of renewables plants and, hence, 
their success at large-scale deployment. Depending on the renewable en-
ergy technology, the cost of grid connection can account for more than a 
quarter of the total investment. Under these circumstances, a deep cost 
allocation, placing the burden of actual grid connection and reinforce-
ment on the new plant would likely discourage investment in renewables 
plants.227 
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Figure 11: Grid connection cost as a fraction of total investment cost228 
 

 
 

In order to facilitate the timely transition from fossil fuels to renew-
able sources of energy, allocation of grid connection costs should follow 
a shallow, in some cases even super-shallow approach.229 In general, the 
construction cost for the transmission lines connecting the new plant to 
the existing grid, following the shallow cost allocation model, will be an 
acceptable burden to renewables producers, e.g., for biomass and most 
residential solar photovoltaics facilities. In some cases, such as offshore 
wind farms, a super-shallow approach is preferable, so as to ensure that 
siting decisions are based primarily on the availability of the respective 
energy source, i.e., wind. Similarly, large-scale concentrated solar ther-
mal projects, such as in the Mojave Desert,230 should benefit from super-
shallow cost allocation to guarantee efficient siting. In all of these cases, 
FERC and other regulatory entities must ensure that the connection costs 
can be socialized across all electricity consumers, e.g., through systems 
charges passed on by the network operators. Finally, the permit process 
must include safeguards against abusive siting that generates higher con-
nection costs than necessary for optimal conditions such as wind speed 
or insolation.231 
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5. Exemption from Balancing Responsibilities 

Renewable energy technologies with intermittent output, such as wind 
and solar, face severe challenges when competing in the electricity mar-
ket’s day-ahead trade.232 Beyond a four-hour window, the expected 
power output from these renewable sources is not open to reliable fore-
casts. Yet, renewables plant operators often see themselves forced to 
make such forecasts so as to trade in the day-ahead markets. Prone to er-
ror, these forecast obligations may require ancillary services to smooth 
over the imbalance resulting from the renewables plant’s under- or over-
performance.  

For the time being, I suggest that all intermittent renewables be ex-
empted from the electricity market’s forecast obligations and balancing 
responsibilities, which discourage investment in intermittent renewables. 
This is especially true for residential solar photovoltaics and other 
smaller scale projects, such as a farmer’s single wind turbine, that lack 
the personnel and overhead of large-scale power plants. These microgen-
eration facilities are just as essential to the timely transition to renew-
ables as multi-billion offshore wind farms. In the absence of a strong 
emission pricing regime, solar and wind are already struggling to become 
cost-competitive with fossil fuel incumbents – even without the burdens 
of forecast and balancing responsibilities. So long as fossil fuels continue 
to be cross-subsidized through their ability to externalize their environ-
mental production costs, renewables deserve to be cross-subsidized by 
passing their balancing costs on to all electricity consumers through sys-
tem charges. After all, the environmental benefits of renewables deploy-
ment also accrue to all electricity consumers. Furthermore, the social cost 
of intermittent renewables’ grid integration is much lower than generally 
assumed. 

According to the International Energy Agency, below a market pene-
tration of 5%, the deviations in wind energy output fail to even register in 
the grid’s continuous load changes.233 A series of U.S. and international 
studies have examined various scenarios with wind penetrations between 
10% and 29%.234 Their findings suggest that, up to a wind penetration of 
25%, the cost of balancing wind energy’s intermittency will remain be-
low $0.005 per kWh. For most of the U.S., wind generation has yet to 
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reach these levels of penetration.235 Moreover, it must not be forgotten 
that ancillary balancing services are likely to be carried out by plants 
otherwise replaced with renewables. Thus, the intermittency of wind and 
solar power offers the chance to gradually displace these plants.236   

Finally, the issue of renewables’ intermittency should not be ad-
dressed only at the regulatory level but also from a technical point of 
view. For instance, advances in energy storage technology can help with 
balancing. The most common storage technologies are electrochemical 
(e.g., batteries, fuel cells), electromagnetic (e.g., supercapacitors), or me-
chanical (e.g., compressed air, flywheels, pumped hydro).237 At present, 
most of these technologies are too expensive to economically store the 
energy required for balancing. Pumped hydro, however, has considerable 
market potential. In fact, Denmark already utilizes hydro to cope with the 
intermittency of its substantial wind power penetration.238 The Danes sell 
almost all of their wind power to their European neighbors, some of 
whom have hydroelectric facilities they can turn down to balance their 
wind energy imports. In times of low wind and high demand, the saved 
hydropower is sold back to Denmark. The Danish example only works 
thanks to the country’s large-capacity power connections to neighboring 
Norway (1 GW), Sweden (0.6 GW), and Germany (1.2 GW), all of 
whom have substantial hydro capacities. These network effects need not 
be limited to the exchange of wind for hydro energy. Rather, a large 
enough grid with high-capacity interconnections could provide balancing 
between or even within individual strands of renewable energies. Low 
wind in Wyoming, for instance, could be balanced for by strong sunlight 
in California or wind in Texas. Such interconnection, however, requires 
substantial investment in the transmission infrastructure. Another storage 
option lies in the growth of plug-in (hybrid) vehicles whose batteries 
could store excess energy. Dynamic electricity rate structures could in-
centivize the owners of plug-in vehicles to charge their cars during hours 
of peak renewables output. To implement such a rate structure, however, 
would require further investment to establish a smart grid. 
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D.  Policy Suggestions to Overcome Non-Marketplace Barriers to Entry 

A comprehensive U.S. renewables policy aiming to overcome the 
identified non-marketplace barriers to entry should first and foremost 
streamline the permit process for renewable sources of energy (infra 1.). 
In order to facilitate efficient siting, spatial planning regimes should be 
adjusted to renewables’ special need and potential (infra 2.). Finally, 
educational campaigns and local involvement can help overcome the 
growing “not-in-my-backyard” attitude and improve local acceptability 
(infra 3.). 

1. Streamlining of Permit Process 

The permit process for electricity generation facilities relying on re-
newable sources of energy must be streamlined to increase deployment 
of renewables. The present web of parallel proceedings and duplicative 
agency involvement both horizontally and vertically increase lead times 
and run up the investment cost for renewables facilities. Other energy 
sources can guide the way to a streamlined renewables permit process. 
The Nuclear Regulatory Commission (NRC) has been working for more 
than 15 years to streamline reactor licensing in the U.S. so as to cut con-
struction time and reduce risk.239 Notwithstanding the complexity of re-
actor licensing, the delay and cost resulting from lengthy permit proce-
dures tends to hit renewables plant projects much harder relative to their 
smaller capacity.240 But no agency or institution comparable to the NRC 
has so far been established to handle applications for plants relying on 
renewable sources of energy. This regulatory lag is all the more unfortu-
nate as renewables’ smaller output capacity require far more individual 
permit applications to be filed and processed than for large-scale conven-
tional power plants. I therefore suggest the establishment of one federal 
agency charged with processing permit applications for the construction 
of renewable energy power plants. Spain’s Renewable Energy Plan 
2005-2010, for instance, established a single office charged with the 
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oversight of all renewables and cogeneration operations.241 If needed, 
one agency each could be established for different technologies so as to 
build and pool expertise. In the short term, cooperation among the differ-
ent agencies should be improved following the example of Sweden’s 
Advisory Council for the Promotion of Wind.242 Established in 2005, the 
council provides for the collaboration of state secretaries from various 
ministries including Agriculture, Defense, Education, Finance, and Sus-
tainable Development to resolve conflicts of interest in the construction 
of wind power plants.  

In addition to these efforts, permit procedures should be optimized so 
as to better reflect the special needs and potential of renewable sources of 
energy. For instance, Spain’s Royal Decree 1028/2007 was passed spe-
cifically to establish the administrative procedures for processing permit 
applications regarding off-shore wind turbines.243 Similar regimes in the 
U.S. could not only accelerate the permit process but also ensure that all 
relevant factors are taken into consideration. As such, minimum stan-
dards for insolation or wind forces should be established to mandate effi-
cient siting. Such permit requirements are all the more important where 
the suggested super-shallow connection approach is adopted to prevent 
inefficient or abusive siting. Similarly, Sweden’s 1999 Environmental 
Code established the best technology principle, requiring renewables op-
erators to use the best available technology.244  

2. Reform of Zoning Regulation 

Spatial planning should not bar but rather guide and encourage the 
widespread deployment of renewable sources of energy. Today, many 
zoning regimes across the U.S. ignore or even prohibit the installation of 
renewables facilities. In order to raise awareness among local planners 
and provide guidance, I suggest the development of a model zoning re-
gime for renewables at the federal level. Other nations have long imple-
mented policies to incentivize local planners’ consideration of renew-
ables. Germany, for instance, encourages local planners to establish so-
                                                                                                                       

241 For further information on the Plan de Energías Renovables 2005-2010, see 
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called wind energy concentration zones. These zones not only ensure ef-
ficient siting, they also help minimize issues related to the aesthetic im-
pact of wind turbines in scenic areas.245 Closer to home, the state of 
Michigan has issued a model ordinance for the inclusion of wind energy 
systems in local zoning.246 The model ordinance contains guidelines de-
signed as tools for local governments that wish to amend their zoning or-
dinance to address wind energy systems. While there is plenty of plan-
ning expertise out there, it is not always readily available to local 
planners. It is time a federally drafted model ordinance help local plan-
ners to include all relevant sources of renewable energy in their zoning 
considerations.247 Canada’s RETScreen International Clean Energy Deci-
sion Support Center could serve as the model for a U.S. program. Estab-
lished in 1996, the RETScreen program seeks to build the capacity of 
planners, decision-makers and industry to implement renewable energy 
and energy efficiency projects.248  

3. Educational Campaigns 

Spatial planning is but one example of the need to bring awareness 
and knowledge of climate change and its mitigation through renewables 
to American communities. The more people know of the risks, benefits, 
and potential of renewable sources of energy, the easier their promotion 
and large-scale deployment becomes. Many other nations have already 
embraced the promotional value of educational campaigns. Under Swe-
den’s 2001 Sustainable Municipalities Program, for instance, the Swed-
ish Energy Agency assists municipalities in the introduction of renew-
ables through environmental scanning, basic data and method support.249 
India’s Central Financial Assistance for Biogas Plants offers subsidies 
for different types of related training courses.250 Similarly, Canada’s 
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1999 Climate Change Fund included a public education and outreach 
component designed to inform Canadians of the challenges of climate 
change and renewables’ potential for mitigation.251 The U.S. State En-
ergy Program (SEP) is a step in this direction. Established in 1996, the 
SEP provides financial assistance to states for designing and carrying out 
programs that benefit renewables and energy efficiency through commu-
nications and outreach activities, technology deployment, and accessing 
new partnerships and resources.252 Following a budget allocation of $35 
million in 2006, raised incrementally to $50 million in 2009, the SEP re-
ceived a substantial boost by a $3.1 billion appropriation through the 
2009 American Recovery and Reinvestment Act.253 The vast majority of 
these funds, however, go towards state-level deployment support initia-
tives. A closer look at the SEP-funded projects illustrates that the pro-
gram’s education and outreach component is continuously neglected by 
the states.254 Washington would be well advised to impose a stricter re-
quirement under the SEP to use a minimum portion of allocated funds for 
educational campaigns that further popular understanding and approval 
of renewables. 

4. Local Involvement  

Local constituents’ involvement is just as important as educational 
outreach so as to gain widespread approval of renewables plant projects. 
The pioneering nations in renewables have long relied on programs that 
allow for the active participation of citizens in new power plants that rely 
on renewable sources of energy. The most famous example is Denmark’s 
wind cooperative model. Fostered by the 1997 establishment of special 
wind energy co-operative incentives,255 local participation in Danish 
wind energy projects has soared. By 2001, more than 100,000 families in 
Denmark were part of wind co-operatives that accounted for 86% of the 
country’s wind turbines.256 By 2009, there were more than 100 wind tur-
bine co-operatives of varying sizes in Denmark with participation of 
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more than 200,000 Danish families.257 Germany, too, has relied heavily 
on local participation in its successful drive for wind turbine deployment. 
In 2007, for instance, wind turbines in the German province of North Fri-
sia, owned by some 6,000 farmers and local investors generated 1.3 TWh 
of electricity – more than California’s San Gorgonio pass or Altamont 
pass.258 In order to facilitate high levels of local participation, buy-ins are 
deliberately kept affordable, e.g., at $4,000.259 Hundreds of thousands of 
Germans have become shareholders in so-called citizens’ wind farms 
across the country.260  

In contrast, the present U.S. regulatory landscape, in its reliance on 
production tax credits, does not incentivize broad public participation in 
renewables projects. Tax credits require positive cash flow, i.e., taxable 
income to offset. Thus, they tend to favor large corporate investors in-
stead of local citizen participation. In order to facilitate the greatest pos-
sible penetration, a comprehensive U.S. renewables policy should en-
courage participation by a broad, ideally local base of investors. For 
cash-flow reasons, it may be advisable to complement the existing tax 
credit regimes with a more direct support scheme, such as a feed-in tariff. 

E.  Regulatory Reform to Strengthen State-Level Support of Renewables 

In the absence of a comprehensive renewables policy at the federal 
level, many states in the U.S. have taken matters into their own hand. 
Some thirty states have adopted Renewable Portfolio Standards (RPS), 
calling for an increase of the share of renewables in their respective en-
ergy mix.261 But state-level efforts are limited in their discretion due to 
issues of federal preemption resulting from PURPA and the 1935 Federal 
Power Act (FPA). In particular, the feed-in tariffs that have proven such 
a successful driver of renewables deployment in Europe may not pass 
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FERC scrutiny. Until recently, a state feed-in tariff that mandated utility 
companies to pay subsidized rates for electricity from qualifying facili-
ties under PURPA was likely to be declared preempted by FERC (in-
fra 1.). Recent FERC precedent has opened the path for a multi-tiered, 
source-specific rate structure under PURPA (infra 2.). Yet, considerable 
legal uncertainty remains for utilities exempt from PURPA (infra 3.), re-
quiring Washington to strengthen the states’ authority to support renew-
ables (infra 4.). 

1. A History of Tariffs Limited to Source-Neutral Avoided Cost 

In Midwest Power Systems, FERC found Iowa legislation that man-
dated the state’s utilities to purchase from certain types of generating fa-
cilities consistent with the FPA and PURPA.262 However, the commis-
sion declared the legislation to be preempted by federal law insofar as 
utilities were required to purchase electricity at rates above avoided cost. 
In Connecticut, FERC found a Connecticut statute to be preempted by 
PURPA insofar as it established a purchase obligation at more than the 
utilities’ avoided cost.263 In its order denying reconsideration of Con-
necticut, FERC clarified that a state cannot impose rates in excess of 
avoided cost on utilities even if the generation facility has been exempted 
from the FPA’s ratemaking provisions pursuant to FERC regulations.264 
In July 2010, FERC issued a similar decision related to California’s feed-
in tariff under the AB 1613 program. In California Public Utilities 
Commission, the commission summarized its previous precedents to clar-
ify that a program like AB 1613 will be preempted by federal law, unless 
(i) the generators from which state utilities are required to purchase elec-
tricity are qualifying facilities under PURPA and (ii) the mandated pur-
chase price does not exceed the utilities’ avoided cost.265 In addition, 
FERC clarified that environmental concerns over greenhouse gas emis-
sions or climate change do not relieve state legislators from their rate 
regulation limitations established by the FPA and PURPA.266 

This series of FERC precedents has led to serious legal uncertainty 
among state legislators how to draft their support regimes so as to avoid 
federal preemption. In fact, the National Renewable Energy Laboratory 
(NREL) commissioned a study to evaluate the federal law constraints for 
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state-level feed-in tariffs and explore possible solutions.267 According to 
the NREL study, states relying on PURPA can circumvent the avoided 
cost cap for payment to qualifying facilities in one of three ways: First, 
they can introduce Renewable Energy Certificates (REC), that qualifying 
facilities can sell to utilities in addition to actual electricity fed into the 
grid.268 These REC serve as proof that the utilities have met their obliga-
tions under state RPS.269 Second, states can provide qualifying facilities 
with cash grants or pay them production-based incentives.270 Such subsi-
dies could be funded either by taxpayers through the general budget or 
by ratepayers through a so-called system benefits charge.271 The third op-
tion permissible under FERC precedent is to establish a purchase price in 
excess of the utility’s avoided cost but to grant the utility tax credits 
equal to the excess.272 In this scenario, however, the state must be wary 
of changes in the utility’s avoided cost, e.g., through fuel price reduc-
tions. If the premium afforded to the qualifying facility surpassed the tax 
credit, it would constitute a PURPA violation.273 

2. FERC Approval of Multi-Tiered Avoided Cost Rates for PURPA 

In its October 2010 clarification of California Public Utilities Com-
mission, FERC paved the way for a fourth option.274 FERC’s SoCal Edi-
son decision had caused uncertainty among the states what alternative 
sources could be lawfully considered for the determination of a utility’s 
avoided cost.275 In its clarification of California Public Utilities Commis-
sion, FERC acknowledged that “there is language in the SoCal Edison 
proceeding that would seem to permit state commissions to base avoided 
costs on “all sources able to sell to the utility,” and other language that 
requires a state commission to take into account “all sources” (the latter 
being unmodified by the phrase “able to sell to the utility” used else-
where).”276 Under FERC regulation for the implementation of PURPA, 
avoided cost rates may differentiate among qualifying facilities using 
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various technologies on the basis of the supply characteristics of the dif-
ferent technologies.277 Consequently, FERC’s interpretation of PURPA 
and pertinent regulation does not preclude a multi-tiered avoided cost 
rate structure.278 The commission went on to clarify SoCal Edison: “…if 
a state required a utility to purchase 10 percent of its energy needs from 
renewable sources, then a natural gas-fired unit, for example, would not 
be a source “able to sell” to that utility for the specified renewable re-
sources segment of the utility’s energy needs, and thus would not be 
relevant to determining avoided costs for that segment of the utility’s en-
ergy needs.”279  

Under the California Public Utilities Commission clarification, the 
path seems clear for state feed-in tariffs under PURPA to establish higher 
rates for electricity from renewables so long as (i) there is a state man-
date, i.e., an RPS calling for the utilities’ procurement of a certain per-
centage of electricity from renewables, and (ii) the established rate does 
not exceed the avoided cost for these renewables.280 In fact, FERC’s ap-
proval of multi-tiered rate structures suggests that a technology-specific 
state RPS would allow for a state feed-in tariff that sets different avoided 
cost rates for the various renewable energy technologies. Thus, if a state 
mandated its utilities to procure 5% of their electricity from wind and 5% 
from solar, the state’s feed-in tariff could set a multi-tiered rate structure 
under PURPA, that accounts for the difference in production costs not 
only from renewables to conventional energy sources but even among 
different renewable sources of energy.  

3. PURPA Shrinkage and States’ Limited Authority under the FPA 

A major concern for state efforts to promote renewables is that the 
multi-tiered rate setting option is only available to the extent that utilities 
have not been exempted from PURPA’s purchase requirements.281 The 
Energy Policy Act of 2005 amended PURPA, granting FERC authority 
to exempt an electric utility from its PURPA obligations vis-à-vis quali-
fying facilities if the latter have undiscriminatory access to a qualified 
sales platform for their electricity. These access requirements are met in 
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each of the following three cases: (i) access to an independently adminis-
tered, auction-based day ahead and to real time wholesale market for the 
sale of electric energy and access to wholesale markets for long-term 
sales of capacity and electric energy,282 (ii) access to transmission and 
interconnection services by a FERC approved regional transmission en-
tity and to competitive wholesale markets offering a meaningful oppor-
tunity to sell capacity through long-term, short-term and real time sales 
to buyers other than the qualifying facility’s local utility,283 and (iii) 
wholesale markets for the sale of electricity that are at least of competi-
tive quality comparable to the previous two.284 If the qualified access re-
quirement is met, a utility can seek exemption from its PURPA purchase 
obligation.285 Once FERC grants the exemption, the states no longer have 
jurisdiction to impose a purchase obligation on electric utilities. The then 
applicable FPA vests the authority to set wholesale rates exclusively with 
FERC. The FPA is designed as a contract-based statute. Thus, wholesale 
transactions are unlawful without a contract and its approval by FERC.  

The NREL study recommends designing state legislation so as to set 
out a purchase obligation and an “offering price” for the utility’s contract 
with the renewables seller rather than to establish a purchase obligation 
under a fixed tariff.286 Under these circumstances, the state feed-in legis-
lation would merely start the contractual process leaving the contract’s 
validity and, hence, its ultimate terms including price to FERC’s ap-
proval. Under sections 205 and 206 of the FPA, purchase prices must be 
“just and reasonable” and not “unduly discriminatory.”287 The seller of 
electricity from renewables can prove adherence to these terms in one of 
two ways.288 The first option is to prove contract-by-contract that the 
price reflects cost-based rates, i.e., the price recovers no more than pru-
dent cost and a reasonable return on equity. The second option allows the 
seller to gain blanket approval to enter contracts at will, i.e., at whatever 
price the seller and buyer agree upon. This path requires the seller to 
prove that it lacks market power, i.e., the ability to set and sustain prices 
above just and reasonable levels in the seller’s target market.  

The FPA’s focus on the seller suggests that a state-mandated purchase 
obligation including a multi-tiered offering price could pass FERC scru-
tiny. The California Public Utilities Commission clarification explicitly 
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endorsed a multi-tiered rate structure only for state feed-in tariffs under 
PURPA. Yet, FERC’s reasoning as to the proper calculation of avoided 
cost could also be applied to the determination of a renewables seller’s 
cost-based rate under the FPA. If prudent cost and reasonable return on 
equity are calculated on an energy source-specific basis, a state-
mandated offering price could receive FERC approval even if it exceeds 
the wholesale rates for electricity from fossil fuels. Ironically, such a 
state mandate may create problems under the second option regarding 
market-based rates. Depending on the state RPS quota and the local 
availability of electricity from renewables, the seller may be considered 
to have market power, e.g., if its facility is the only one offering electric-
ity from geothermal energy as mandated by the state RPS. 

FERC approval of the aforementioned option and its backdoor rate 
setting approach is by no means a legal certainty. Indeed, FERC prece-
dent reflects some willingness to distinguish between states setting rates 
and determining purchase prices.289 However, there is no clear FERC 
precedent that the states can require their utilities to purchase electricity 
at a state-set price outside of PURPA.290 In a similar constellation, the 
New York Court of Appeals warned that circumvention of FERC’s rate 
setting monopoly under the FPA by states focusing on the purchaser 
rather than the seller is “untenable. Such a distinction would simply 
achieve indirectly that which is not permitted directly.”291 Even if FERC 
clarified its precedent to grant states the right to set offering prices, there 
would still be no legal certainty whether the multi-tiered cost argument 
under PURPA carries equal weight under the FPA. Finally, there is no 
FERC precedent under the FPA on the legality of the supplemental pay-
ment schemes (REC, tax credits, etc.) outlined for PURPA.292 

4. Suggestions for Reform 

The substantial legal uncertainty over state authority and discretion in 
the adoption of support regimes to foster renewables deployment calls 
for reform of the existing regulatory framework. In light of the generous 
$3.1 billion allocation to the SEP,293 Washington would do well to grant 
states more latitude in the design of their renewables support regimes so 
as to ensure the most efficient use of its federal funding. In fact, the 
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American Clean Energy and Security Act of 2009294 included a section 
102, entitled “Clarifying State Authority to Adopt Renewable Energy In-
centives.” Drafted as an amendment to PURPA, section 102 reads: 

 
“Notwithstanding any other provision of this Act (PURPA) or the Federal 

Power Act, a State legislature or regulatory authority may set the rates for a sale 
of electric energy by a facility generating electric energy from renewable energy 
sources pursuant to a State-approved production incentive program under which 
the facility voluntarily sells electric energy. For purposes of this subsection, 
State-approved production incentive program means a requirement imposed pur-
suant to State law, or by a State regulatory authority acting within its authority 
under State law, that an electric utility purchase renewable energy (as defined in 
section 609 of this Act) at a specified rate.” 

 
The Energy and Commerce Committee’s section-by-section summary 

clarifies that section 102 was intended to remove regulatory barriers to 
state-level implementation of feed-in tariffs and other deployment incen-
tive programs.295 After passing the House of Representatives on June 26, 
2009, however, the American Clean Energy and Security Act never re-
ceived Senate approval.296 Notwithstanding residual doubts as to the ex-
act wording of section 102,297 Congress was on a good path toward 
granting states more latitude in the adoption of feed-in tariffs and other 
deployment support policies. If Washington cannot commit to a compre-
hensive federal renewables policy, Congress should at least clear the way 
for states to adopt and implement their own policies to promote renew-
ables deployment.  

Federal legislative action could achieve this goal in a number of 
ways.298 For instance, Congress could influence FERC to adjust its 
precedent so as to allow states to set rates for renewables indirectly by 
means of mandatory offers to purchase including price terms. Alterna-
tively, Congress could exempt all sellers of electricity from renewable 
sources of energy from the FPA. Finally, Congress could reverse its 
PURPA amendments under the Energy Policy Act of 2005 so as to repeal 
utilities’ exemption from the FPA. As a consequence, states could re-
                                                                                                                       

294 H.R. 2454, available online at 
http://www.govtrack.us/congress/billtext.xpd?bill=h111-2454 (last visited Mar. 5, 2011).  

295 See the Committee Report at p. 394, available online at 
http://democrats.energycommerce.house.gov/Press_111/20090609/hr2454_committeerep
ort.pdf (last visited Mar. 5, 2011).  

296 See http://www.nytimes.com/2010/07/23/us/politics/23cong.html?_r=1 (last vis-
ited Mar. 5, 2011).  

297 HEMPLING, et al., supra note 225 p. 42. 
298 See the suggestions id. at p. 43. 
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quire the no longer exempt utilities to purchase renewables under the 
multi-tiered avoided cost approach discussed earlier.  

I strongly suggest the third option. The FPA was adopted half a cen-
tury before renewables entered the electricity scene, its regulatory 
framework and mechanisms are ill adjusted to their special needs. In con-
trast, PURPA was adopted precisely for the purpose of promoting the 
deployment of renewables. FERC’s recent precedent in its California 
Public Utilities Commission clarification299 proves that PURPA and its 
avoided cost regime, if properly construed, are fully capable of serving 
this purpose. Why then should we exempt utilities from PURPA only to 
create unnecessary problems? Moreover, there is reason to doubt whether 
the FPA’s exemption requirement of undiscriminatory access to a quali-
fied sales platform is even fulfilled for producers of electricity from re-
newable sources of energy. Once FERC’s exemption analysis reflects the 
different avoided cost for renewables under a state RPS following Cali-
fornia Public Utilities Commission, it is doubtful whether previous ex-
emption cases actually featured a qualified sales platform for specific re-
newables.   

CONCLUSION 

The timely transition from fossil fuels to renewable energy sources to 
decarbonize the electricity sector is one of the key ingredients of a suc-
cessful strategy for climate change mitigation. At present, however, the 
rise of renewables to power is hindered by numerous market failures and 
peculiarities, acting as impediments to innovation and barriers to entry. 
The shift to a low-carbon, renewables-based electricity sector requires a 
comprehensive U.S. renewables policy that addresses each and every one 
of the existing obstacles. Many of the policy recommendations in this 
Article aim at non-economic barriers, which can be overcome through 
regulatory intervention. Once these barriers have been removed, policy 
support for renewables can focus on the remaining economic barriers 
and, hence, becomes considerably less costly. Nonetheless, the necessary 
funding for renewables innovation and deployment support imposes a 
heavy burden on the federal budget. But it is inevitable if Washington 
wants to avoid paying more later. Moreover, today’s government in-
vestments will pay off in the long run, once the required transformation 
of the energy sector is catalyzed such that the private sector can take 
over.  

                                                                                                                       
299 California Public Utilities Commission, 133 FERC ¶ 61,059. 
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The institutional and regulatory reforms proposed in this Article are 
so far-reaching that we need a renewables revolution in the true sense of 
the word to successfully mitigate climate change.300 The current trend 
toward global warming can only be turned around if the economic and 
legal, the engineering and scientific communities, as well as educators 
and marketers join forces and coordinate their efforts. Following in the 
tradition of the Industrial Revolution, the Renewables Revolution will 
have to permeate and engage virtually all sectors of society.  

                                                                                                                       
300 The term revolution is derived from the Latin word revolutio, meaning “a turn 

around.” 


