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INTRODUCTION
The world’s fifth-largest economy is currently implementing the largest and
most profound energy infrastructure project in the world. The Energiewende
(“energy transition”) will transform Germany from a primarily coal-fueled
industrial economy to a society fueled by renewables.1 The transformation
gained international attention after March 11, 2011 when the Japanese nuclear
power plant Fukushima Daiichi was damaged by an earthquake and subsequent
tsunami.2 Within four days of the Japanese nuclear accident, the German
government issued a moratorium on the country’s eight oldest nuclear plants,
withdrew licenses that were extended just four months earlier, and ordered that
the plants be taken off the grid.3 At the time, Germany operated seventeen nuclear
plants, accounting for 17.2% of the country’s electricity in 2011.4
Just a few months earlier, in December 2010, the German government had
extended the licenses for all seventeen nuclear plants. The decision to withdraw
these license extensions was expected in light of the public debate. However, the
decision was made on a thin legal basis because the plants were in compliance
with regulations and not yet written off by their owners.5 While the Energiewende gained international media attention after the German decision to shut
down nearly half its nuclear power plants, this irreversible massive infrastructure
project was in full swing well before the tsunami hit Fukushima.
Germany experienced a strong environmental movement in the 1970s and
1980s, which gained stable political influence and regulatory power from the
political party Die Grünen (the “Greens”) beginning in the mid-1980s. The first
Energiewende legislation was a modest one-page bill to promote the generation
of electricity from renewable sources—at a time when Germany generated only
3.1% of its electricity from renewables. Currently, Germany’s target is 40% to

1. In the German context, renewable energy sources do not include nuclear power. Renewable energy
sources are wind, solar, hydro, biomass, and geothermal energy.
2. See John Mathews, Germany’s Energiewende: What Have We Learned so Far?, THE GLOBALIST (Mar. 12,
2013), http://www.theglobalist.com/germanys-energiewende-what-have-we-learned-so-far/; Manuela Achilles,
‘Nuclear Power? No, Thank You!’ Germany’s Energy Revolution Post-Fukushima, in TRANSATLANTIC PERSPECTIVE: A MULTIDISCIPLINARY APPROACH 104, 104 (Manuela Achilles & Dana Elzey eds., 2013).
3. See KLAUS-DIETER MAUBACH, ENERGIEWENDE. WEGE ZU EINER BEZAHLBAREN ENERGIEVERSORGUNG
[ENERGIEWENDE. WAYS TO AN AFFORDABLE ENERGY SUPPLY] 34-35 (2013).
4. Mathews, supra note 2; see also Nuclear Power in Germany, WORLD NUCLEAR ASS’N, http://www.worldnuclear.org/info/Country-Profiles/Countries-G-N/Germany/ (last updated Oct. 2014).
5. See MAUBACH, supra note 3, at 35.
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45% of electricity production from renewables by 2025, 55% to 60% by 2035,
and 80% by 2050.6 Nuclear power will be phased out completely by 2022.7 The
government also aims to cut primary energy consumption by half by 2015.8
The Energiewende is premised on the assumption that economic growth and
simultaneous reduction of energy consumption are possible, as well as the goal of
creating a sustainable energy future. Change, especially on the scale of revamping the domestic energy infrastructure of one of the world’s largest economies,
produces transition costs, and the Energiewende is no exception. Much of the
public debate and the fine-tuning of the legal framework centers around how
much the Energiewende will cost and who will bear the financial burden. This
note argues that balancing the financial burden between those who stand to gain
and lose from the transformation, fostering legislative responsiveness, and
developing an infrastructure to support localized and decentralized energy
production are key pieces of Germany’s energy transformation. Municipalities
and energy cooperatives are already surpassing national targets for the Energiewende. Opportunities for local innovation, direct citizen involvement, and the
integration of new solutions into the national framework will drive the Energiewende from the bottom up.
Part I discusses the context of the Energiewende, focusing on Germany’s
historic dependency on fossil fuel imports, Germany’s climate change policy, and
the rise of the German environmental movement, which together contributed to
Germany’s search for alternatives to conventional energy sources.
Part II analyzes the national legal framework for the Energiewende under
consideration of the three guiding principles of German energy law—
competition in supply, security of supply, and environmental protection. These
principles are in a precarious balance. This note posits that a regulatory framework for a sustainable and affordable Energiewende should encourage both
competition and market integration, with a focus on local small-scale producers,
and encourage technology development and innovation to create new solutions.
Part III discusses the small village of Großbardorf and the Bavarian capital
Munich as two examples of municipalities that have developed tailored local
solutions to their energy challenges. An economy fueled 100% by renewables
may be a national target for Germany, but it is already the reality in over seventy
regions and municipalities. This note submits that the future of the German
Energiewende lies in local efforts to reach the national goal of energy independence, sustainability, and economic growth.

6. Maßnahmen im Überblick [Overview of Measures], BUNDESREGIERUNG [FED. GOV’T], http://www.
bundesregierung.de/Content/DE/StatischeSeiten/Breg/Energiekonzept/0-Buehne/maßnahmen-im-ueberblick.
html;jsessionid⫽5897CB37E3DB8563218E684F5C4D90D9.s3t2 (last visited Jan. 27, 2015).
7. Id.
8. Id.
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ENERGIEWENDE

The history of the Energiewende spans more than thirty-five years. While
Germany’s efforts to phase out nuclear energy in reaction to the Fukushima
nuclear disaster drew international attention, the origins of the transformation are
rooted in the country’s historic energy infrastructure. First, a lack of natural
resources and a dependency on energy imports made fossil fuels an imperfect
energy choice and a political liability. Second, early environmental protection
efforts and a growing awareness of the impacts of climate change altered policy
priorities and spurred legislative changes at the national level, including the
introduction of the first laws to promote renewable energy production. Third, the
environmental movement and the nuclear meltdown of the Chernobyl power
plant led to massive public opposition to nuclear power as a “clean” alternative to
fossil fuels. The accident at the Fukushima power plant accelerated Germany’s
pre-existing plan.
A.

ENERGY DEPENDENCY NEIN DANKE!9 A LACK OF NATURAL RESOURCES AND
DEPENDENCY ON IMPORTS

Germany’s petroleum-based fossil fuel resources are limited. Half of Germany’s oil reserves are located in a comparatively small field in the Mittelplate area
off the coast of Schleswig-Holstein. Coal reserves are extensive and located
predominantly in the Rhineland area, where large surface mines provide fuel for a
quarter of Germany’s electricity production.10 However, as German coal reserves
have gradually depleted, Germany has imported more coal—from one-third of all
coal used in 1997 to two-thirds today.11
Due to a lack of substantial oil or gas reserves, Germany imports almost all of
its oil from countries of the former Soviet Union (50.8%), other OECD countries
(25%), and OPEC countries (18.3%).12 Over the past thirty years, Germany has
had an oil import dependency of between 95% and 97%. The dependency on gas
imports has increased from 65% in the 1960s to almost 85% in 2011.13 Natural
gas imports primarily originate from Russia, Norway, and the Netherlands.14
During the two oil crises in the 1970s, which hit Germany particularly hard,
reliability of supply and energy independence became more important topics in

9. The slogan “Atomkraft? Nein Danke!” (“Nuclear Power? No Thank You!”) became the motto of the
anti-nuclear movement in Germany.
10. Ferenc L. Toth et al., Comparing the Geological Disposal of Carbon Dioxide and Radioactive Waste in
Western Europe, in GEOLOGICAL DISPOSAL OF CARBON DIOXIDE AND RADIOACTIVE WASTE: A COMPARATIVE
ASSESSMENT 395, 398 (Ferenc L. Toth ed., 2011).
11. See id.
12. Oil and Gas Securities. Emergency Response of IEA Countries, INT’L ENERGY AGENCY 6 (2012),
http://www.iea.org/publications/freepublications/publication/GermanyOSS.pdf.
13. Id. at 2.
14. Id. at 19.
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the national political debate.15 Oil prices hit historic levels of US$35 per barrel
during the second Gulf War, reached at US$50 per barrel in 2004, and peaked at
US$140 in July of 2008.16 In addition, the Russian gas dispute with Ukraine
showed Germany that it needed to mitigate the risk of supply disruptions and
price increases for political reasons.17 Beyond the political vulnerability created
by the reliance on natural gas imports, gas is also rejected because Germans do
not view natural gas as a desirable alternative to coal and oil, Europe has not
widely accepted fracking, and prices for natural gas imports are high.18 At the
same time, climate change concerns preclude further increases in domestic coal
production. Therefore, fossil fuels have not been an ideal choice to address
Germany’s evolving energy needs.
B.

CLIMATE CHANGE NEIN DANKE! CLIMATE CHANGE POLICY AND GHG EMISSION
REDUCTION TARGETS

Through growing awareness of the real impacts of climate change and its
contributing factors, such as greenhouse gas (“GHG”) emissions, environmental
issues began making their way onto the German government’s political agenda in
1971, with the adoption of the first environmental protection program.19 Environmental concerns about energy production from coal—such as the extreme
pollution of the Ruhr river and the air in the Ruhr area, large-scale adverse
impacts on forests, forecasts of global warming, and a growing number of natural
disasters—increased German support for political measures to improve environmental protection.20 In March 1987, Chancellor Helmut Kohl stated that climate
change was one of the gravest environmental challenges.21
Germany soon committed to reduce its GHG emissions by 21% between 1990
and 2008 under the Kyoto Protocol.22 Germany exceeded this commitment and
achieved a reduction of 26.5% by 2011.23 The German energy legislation that

15. ELKE BRUNS ET AL., RENEWABLE ENERGIES IN GERMANY’S ELECTRICITY MARKET: A BIOGRAPHY OF THE
INNOVATION PROCESS 18 (2011).
16. See id. at 18-19.
17. See id. at 20.
18. Mathews, supra note 2.
19. DEUTSCHER BUNDESTAG: DRUCKSACHEN UND PROTOKOLLE [BT] [GERMAN PARLIAMENT: PARLIAMENTARY
PAPER] 6/2710 (Ger.); see BRUNS ET AL., supra note 15, at 16; WERNER HOPPE & MARTIN BECKMANN,
UMWELTRECHT [ENVIRONMENTAL LAW] 15 (1983).
20. See BRUNS ET AL., supra note 15, at 16-17.
21. See MIGUEL MENDONÇA, FEED-IN TARIFFS: ACCELERATING THE DEPLOYMENT OF RENEWABLE ENERGY 26
(Earthscan, 2009).
22. See id. at 37.
23. See id. Emissions rose slightly in 2012 and 2013, and current reductions are at 23.8% compared to 1990.
See Greenhouse Gas Emissions Rise Again Slightly in 2013, by 1.2 Percent, UMWELTBUNDESAMT [FED. ENV’T
AGENCY] (Mar. 10, 2014), available at http://www.umweltbundesamt.de/en/press/pressinformation/greenhousegas-emissions-rise-again-slightly-in.
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was enacted over the span of these years included the Stromeinspeisungsgesetz24
(Electricity-Feed-In Law) of 1990; the Erneuerbare-Energien-Gesetz25 (“EEG”)
(Renewable Energy Sources Act) of 2000 (revised in 2004 and amended in 2008,
2012, and 2014); and the Energiewirtschaftsgesetz26 (German Energy Act) of
2005 (amended in 2014). These were important steps in achieving the reduction
of GHG emissions because they implemented a more sustainable and environmentally protective energy policy.
Reaching the GHG emission reduction targets was impossible with an economy
run on coal, the only abundant fossil resource of the country. While nuclear
power can decrease energy dependence and help achieve GHG emission reduction targets, German public opinion has largely rejected this option.27 A major
cause of the unfavorable view of nuclear energy is the public support for
environmental protection, which took hold over three decades before the Fukushima accident with the rise of the German Greens.
C.

NUCLEAR NEIN DANKE! ENVIRONMENTAL MOVEMENTS AND GROWING OPPOSITION
TO NUCLEAR POWER

The German environmental movement shaped German public and political
opposition to nuclear power and support for renewable energy. The Greens,
founded in 1980, consisted of a heterogeneous group advocating for postmaterialist values, including emancipation, peace, and environmental protection.28 The Greens’ agenda included opposition to nuclear energy, an issue that
sparked many demonstrations against the construction of new nuclear power
plants, transport of nuclear fuel rods, and the operation of nuclear plants.29
Within five years, the Greens gained substantial political support from a growing
environmental movement and were elected into the German Bundestag (National
Parliament), where they have been represented for the past thirty years.30 After

24. Gesetz über die Einspeisung von Strom aus Erneuerbaren Energien in das Öffentliche Netz [Stromeinspeisungsgesetz] [Electricity Feed-In Law], Dec. 7, 1990, BGBL. I at 2633-34, as amended, Apr. 24, 1998,
BGBL. I at 730, 734, art. 3, superseded by Erneuerbare-Energien-Gesetz [EEG], infra note 25 [hereinafter
Stromeinspeisungsgesetz].
25. Gesetz für den Vorrang Erneuerbarer Energien [Erneuerbare-Energien-Gesetz] [EEG] [Renewable
Energy Sources Law], July 21, 2014, BGBL. I at 1066, as amended, July 22, 2014, BGBL. I at 1218, art. 4,
available at http://www.gesetze-im-internet.de/eeg_2014/ [hereinafter EEG].
26. Gesetz über die Elektrizitäts- und Gasversorgung [Energiewirtschaftsgesetz] [EnWG] [German Energy
Act], July 7, 2005, BGBL. I at 1970, 3621, as amended, July 21, 2014, BGBL. I at 1066, art. 6, available at
http://www.gesetze-im-internet.de/enwg_2005/index.html [hereinafter Energiewirtschaftsgesetz].
27. See Achilles, supra note 2, at 105.
28. Arne Jungjohann, The German Green Party: From a Broad Social Movement to a Volkspartei, in
ENVIRONMENTAL SUSTAINABILITY IN TRANSATLANTIC PERSPECTIVE: A MULTIDISCIPLINARY APPROACH 69, 69-70
(Manuela Achilles & Dana Elzey eds., 2013).
29. See BRUNS ET AL., supra note 15, at 42.
30. BÜNDNIS 90/DIE GRÜNEN [ALLIANCE 90/THE GREENS], https://www.gruene-bundestag.de/servicenavigation/english_ID_2000025.html (last visited Jan. 27, 2015).
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the Chernobyl disaster, the Greens demanded the immediate shutdown of all
nuclear power plants in Germany.31 Public polls showed that opposition to
nuclear power rose to 70% within two years of the accident.32
In the midst of a growing environmental movement, the Öko-Institut (Institute
for Applied Ecology) published a revolutionary study that discussed opportunities for a transition of German energy production and consumption.33 The authors
of the study coined the term, Energiewende, and advocated for a phase-out of all
nuclear and oil energy production as a domestic energy infrastructure transformation. They argued that energy policy should be based on the principles of
sustainability, decentralized supply, and resource conservation. The study proposed the then-revolutionary idea of simultaneous economic growth and decreased energy consumption based on efficiency measures.34 In other words, the
substantial societal and financial costs of this large-scale infrastructure project
would be offset, in part, through the adoption of energy efficiency measures and
avoided environmental pollution. This efficiency-focused model has become
very popular and is the core assumption of both the Energiewende and the
environmental movement that supports it.
In the 1990s, the environmental movement surpassed the minimum threshold
of 5% of the popular vote in national elections and began a steep ascend in the
Bundestag, shaping much of the legislation that advanced the Energiewende. In
1994, the party received 7.3% of the popular vote.35 From 1998 to 2005, the
Greens partnered with the federal government and were instrumental in promoting environmental policies and setting new environmental protection targets.36 In
2002, the governing coalition of Social Democrats (“SPD”) and Greens enacted
the Atomausstiegsgesetz (Nuclear Energy Phase-Out Act), which limits licenses
of existing nuclear plants, subjects nuclear plan licenses to periodic reviews, and
prohibits the construction of new nuclear power plants.37 Most significantly, the

31. Jungjohann, supra note 28, at 71.
32. Stefan Jacobsson & Volkmar Lauber, Germany: From a Modest Feed-In Law to a Framework for
Transition, in SWITCHING TO RENEWABLE POWER: A FRAMEWORK FOR THE 21ST CENTURY 122, 132-33 (Volkmar
Lauber ed., 2005).
33. FLORENTIN KRAUSE ET AL., ENERGIEWENDE. WACHSTUM UND WOHLSTAND OHNE ERDÖL UND URAN
[ENERGIEWENDE. GROWTH AND PROSPERITY WITHOUT PETROLEUM AND URANIUM] (1980), executive summary
available at http://www.energiewende.de/fileadmin/user_upload/pdf/1982_Energiewende_Kurzfassung.pdf.
34. In comparison, increases in total energy use and electricity use in the United States have historically been
tightly connected with real GDP growth. See JOSEPH P. TOMAIN & RICHARD D. CUDAHY, ENERGY LAW IN A
NUTSHELL 365-66 (2d ed. 2011).
35. Wahl zum 13. Deutschen Bundestag am 16. Oktober 1994 [Election for the 13th German National
Parliament on October 16, 1994], DER BUNDESWAHLLEITER [FED. RETURNING OFFICER], http://www.
bundeswahlleiter.de/de/bundestagswahlen/fruehere_bundestagswahlen/btw1994.html (last visited Jan. 27, 2015).
36. See generally BRUNS ET AL., supra note 15, at 42.
37. Gesetz zur geordneten Beendigung der Kernenergienutzung zur gewerblichen Erzeugung von Elektrizität [Atomausstiegsgesetz] [Law on the Orderly Termination of the Use of Nuclear Energy for Commercial
Electricity Generation] [Nuclear Energy Phase-Out Act], Apr. 22, 2002, BGBL. I at 1351, available at
http://www.bmwi.de/BMWi/Redaktion/PDF/A/gesetz-beendigung-kernenergienutzung,property⫽pdf,bereich⫽
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law prohibits the permitting of new nuclear plants, and authorizations for existing
reactors will automatically expire once the plant has generated a specified
amount of electricity, which amounts to an average age of thirty-two years.38 At
the time, the average remaining operating period was less than twelve years—a
lifetime that would extend even further if the plants were operated below
maximum capacity.
The Greens shaped ecological reforms and environmental protection policies
during their time in the government and contributed to major legislative successes for environmental protection.39 With widespread public support for
renewable energy production and environmental protection goals, there has been
continuous political support for environmental concerns in Germany since the
mid-1980s. The regulatory continuity, unique compared to other European
countries, was a major factor in the long-term support of a transition to renewable
energy.40
D.

GERMANY’S ENERGIEWENDE POLICY

The Energiewende has become a major topic of the German government’s
agenda. Six months before the Fukushima accident, the German government
issued a key statement with targets for the Energiewende, including an 80% to
95% reduction of GHG emissions by 2050.41 Energy efficiency and reduction in
consumption are major building blocks of the Energiewende: electricity efficiency will be increased by 50% by 2050, and primary energy consumption will
be reduced by one-fifth by 2020 and one-half by 2050.42
Pursuant to the Atomausstiegsgesetz of 2002, Germany plans to shut down all
of its nuclear power plants by 2022, while working toward its goal of reducing
GHG emissions 40% by 2020 and 80% by 2050 (as compared to 1990 levels).43
Germany is choosing a massive promotion of renewable energy as an alternative
to dependence on fossil fuels, forcing the country to confront the problems of
energy storage, grid expansion for a north-south distribution of electricity,
fluctuating electricity production, and developing more efficient technology.
Within four days of the Fukushima disaster, Chancellor Angela Merkel of the
conservative Christian Democratic Union (“CDU”) ordered the eight oldest

bmwi,sprache⫽de,rwb⫽true.pdf [hereinafter Atomausstiegsgesetz]; see also CARSTEN CORINO, ENERGY LAW IN
GERMANY 44 (C.H. Beck, 2003).
38. CORINO, supra note 37, at 44-45.
39. Jungjohann, supra note 28, at 73-74, 78.
40. See Jacobsson & Lauber, supra note 32, at 148.
41. Maßnahmen im Überblick, supra note 6.
42. Id.; see also Paul Hockenos, Nuclear Power? Germany Says Nein Danke, THE NATION 17 (Mar. 19,
2012).
43. Hardy Gaupner, What Exactly Is Germany’s ‘Energiewende’?, DEUTSCHE WELLE (Jan. 22, 2013),
http://dw.de/p/17P0U. See generally Atomausstiegsgesetz, supra note 37.
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nuclear plants to be taken off the grid.44 Just a few months earlier, in December
2010, the CDU-headed German government had extended the licenses for all
seventeen nuclear plants. While the Energiewende had been based on considerable public support of renewables and opposition to conventional energy production, the political push for the definitive end of nuclear energy in Germany
emerged only after Fukushima.45 Chernobyl was the first example for many of
the unacceptable risks associated with the unlikely, but devastating, consequences of a nuclear disaster. Fukushima accelerated the developments and
created a public and political consensus to phase out nuclear energy once and for
all.
Germany’s goal to phase out nuclear power and become an economy fueled by
renewables is a long-term infrastructure transformation—not a panicked reaction
to Fukushima. By the time the tsunami hit the Fukushima nuclear plant, the
Energiewende was well under way. The lack of domestic fossil fuel deposits, the
environmental impact of burning coal, the awareness of the human impacts on
climate change, a growing popular and political environmental movement, the
idea that economic growth and simultaneous decrease of energy consumption is
possible, and the rise of the Greens contributed to the Energiewende emerging as
a solution for Germany’s energy future.
Germany is heading towards becoming an economy fueled by renewable
energy. However, challenges such as rising costs, questions about implementation, and the need for technological innovation remain. The following section
analyzes the Energiewende’s legal framework based on the three main principles
of German energy law: competition in supply, security of supply, and environmental protection.
II. ENERGIEWENDE TOP-DOWN: A NATIONAL FRAMEWORK

FOR

RENEWABLES

Three basic principles underpin German energy law: competition in supply,
security of supply, and environmental protection.46 While security of energy
supply has historically been an important objective of German federal energy
policy, competition in supply markets and environmental protection are comparatively new concepts.47

44. See MAUBACH, supra note 3, at 34-35.
45. Id. at 37.
46. CORINO, supra note 37, at 9.
47. While international regimes and policy initiatives to address related issues—such as climate change and
sustainability of modern energy production—are influential for the formulation of national energy policies, they
are not a focus of this note. For an overview of international public law and international organizations,
including the United Nations Framework Convention on Climate Change and the Energy Charter Treaty, see
generally id. at 15-20. For more information on European law shaping German energy policy, including the
creation of an internal energy market, electricity and gas directives, and emissions trading, see generally id. at
21-38; DAVID JACOBS, RENEWABLE ENERGY POLICY CONVERGENCE IN THE EU: THE EVOLUTION OF FEED-IN
TARIFFS IN GERMANY, SPAIN AND FRANCE (Ashgate Pub., 2012).
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The modern legal framework is based primarily on the Stromeinspeisungsgesetz48 (Electricity Feed-In Law) of 1990, the Erneuerbare-Energien-Gesetz49
(“EEG”) (Renewable Energy Sources Law) of 2000 (revised in 2004 and last
amended in 2014), and the Energiewirtschaftsgesetz50 (German Energy Act) of
2005 (amended in 2014). The stated purpose of the Energiewirtschaftsgesetz is to
provide safe, cost-effective, consumer-friendly, efficient, and environmentallyfriendly supply of power and gas.51 Its goal is also to support efficient and
unrestricted competition and to safeguard the effective and reliable operation of
power grids.52
This chapter analyzes the Energiewende based on these three principles of
German energy law and discusses how it creates or solves conflicts between these
principles. The legal framework of the Energiewende has balanced these principles over the past twenty-five years; however, a successful, cost-efficient, and
sustainable implementation of Germany’s energy, economic, and environmental
goals will depend on innovative approaches to balance competing interests and
harness synergies.
A.

COMPETITION IN SUPPLY

1. The German Energy Monopoly and Recent Market Liberalization Through
the European Union
a. The Regional Monopolies of the Grid Operators
Historically, energy supply was organized through regional and local monopolies in Germany, which guaranteed reliable energy at fairly low prices due to
heavy regulation of prices, profits, and service obligations.53 Utilities are “natural
monopolies” because of their structure, which allows them to grow and charge
prices that are only limited by regulatory control.54 The Bundesnetzagentur
48. Stromeinspeisungsgesetz, supra note 24.
49. EEG, supra note 25.
50. Energiewirtschaftsgesetz, supra note 26.
51. Id. art. 1.
52. Id.
53. For example, the Anreizregulierungsverordnung provides revenue-cap regulation regarding the operation
of the grid. Verordnung über die Anreizregulierung der Energieversorgungsnetze [Anreizregulierungsverordnung] [ARegV] [Incentive Regulation Ordinance], Oct. 29, 2007, BGBL. I at 2529, as amended, July 21, 2014,
BGBL. I at 1066, art. 9, available at http://www.gesetze-im-internet.de/aregv/. The Stromnetzzugangsverordnung regulates grid access. Verordnung über den Zugang zu Elektrizitätsversorgungsnetzen [Stromnetzzugangsverordnung] [StromNZV] [Electricity Grid Access Ordinance], July 25, 2005, BGBL. I at 2243, as amended,
July 21, 2014, BGBL. I at 1066, art. 8, available at http://www.gesetze-im-internet.de/stromnzv/. The
Stromnetzentgeltverordnung regulates fees. Verordnung über die Entgelte für den Zugang zu Elektrizitätsversorgungsnetzen [Stromnetzentgeltverordnung] [StromNEV] [Electricity Grid Charges Ordinance], July 25,
2005, BGBL. I at 2225, as amended, July 21, 2014, BGBL. I at 1066, art. 7, available at http://www.gesetze-iminternet.de/stromnev/. See also CORINO, supra note 37, at 10.
54. See TOMAIN & CUDAHY, supra note 34, at 169-73.
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(Federal Network Agency) is responsible for regulating the gas, electricity,
transportation, and telecommunication networks in Germany.55 Until the 1990s,
the German government ensured that energy companies maintained their monopoly position in a defined geographical area. In return, energy companies were
responsible for providing a reliable energy supply.56 Energy prices were calculated on a cost-plus basis, allowing the energy companies to add a set profit
margin to their cost of production.57
b. Competition on a European Electricity Market
Competition was first introduced in the German energy market by the European Union (“EU”) through the Electricity Directive58 in 1996 and the Gas
Directive59 in 1998. Both directives mandated EU-wide competition in electricity
and energy markets. With the introduction of a liberalized market for electricity,
the cost-plus price of electricity was replaced by a price calculated based on
supply and demand. Without the statutory duty to supply electricity, which
ensured constant electricity supply at required levels, it was possible to create
insufficient or surplus supply.60 As a result, price volatility increased, making
capital investments for the big energy companies riskier because of the uncertainty of when their investments would be paid off.61 As the EU integrated and
liberalized the national markets of its member states, two of the principles of
German energy law, security of supply and competition in supply, became
competing factors. Small-scale producers, many of which were renewable energy
producers, stood to gain from the market liberalization, whereas the German

55. See generally BUNDESNETZAGENTUR FÜR ELEKTRIZITÄT, GAS, TELEKOMMUNIKATION, POST UND EISENBAHNEN [FED. NETWORK AGENCY FOR ELEC., GAS, TELECOMM., POST & RYS.], http://www.bundesnetzagentur.de/cln_

1912/EN/General/Bundesnetzagentur/Bundesnetzagentur-node.html (last updated Apr. 18, 2013).
56. Rolf Pohlig, Kraftwerksinvestition – Rechtliche und Ökonomische Anforderungen aus Unternehmenssicht [Investment in Power Plants – Regulatory and Economic Requirements from the Corporate Perspective],
in INVESTITIONEN IN KRAFTWERKE ZUR SICHERUNG EINER ZUVERLÄSSIGEN ELEKTRIZITÄTSVERSORGUNG NACH DER
¨ KONOMISCHE RAHMENBEDINGUNGEN [INVESTMENTS IN POWER PLANTS TO
ENERGIEWENDE. RECHTLICHE UND O
ASSURE A RELIABLE ELECTRICITY SUPPLY. REGULATORY AND ECONOMIC FRAMEWORK FOR A RELIABLE ENERGY
SUPPLY AFTER THE ENERGIEWENDE] 15, 17 (Franz Jürgen Säcker ed., 2012).
57. See id.
58. Directive 2009/72/EC, of the European Parliament and of the Council of 13 July 2009 Concerning
Common Rules for the Internal Market in Electricity and Repealing Council Directive 2003/54/EC, 2009 O.J.
(L 211) 55, available at http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri⫽CELEX:32009L0072:en:NO
T [hereinafter Directive 2009/72/EC] (original version as Directive 96/92/EC, of the European Parliament and
of the Council of 19 December 1996 Concerning Common Rules for the Internal Market in Electricity, 1997
O.J. (L 27) 20 (repealed 2003)); see also CORINO, supra note 37, at 26-27.
59. Directive 98/30/EC, of the European Parliament and of the Council of 22 June 1998 Concerning
Common Rules for the Internal Market in Natural Gas, 1998 O.J. (L 204) 1, available at http://eur-lex.europa.
eu/LexUriServ/LexUriServ.do?uri⫽CELEX:31998L0030:EN:HTML [hereinafter Directive 98/30/EC]; see
also CORINO, supra note 37, at 27-28.
60. Pohlig, supra note 56, at 18.
61. See id. at 41, 43.

152

THE GEORGETOWN INT’L ENVTL. LAW REVIEW

[Vol. 27:141

principle of security of supply had historically been the responsibility of large
power companies. This provides some explanation for Germany’s reluctant
implementation of the EU directives.
The most recent EEG amendment, which entered into force on August 1, 2014,
better integrates renewables into the energy market.62 It imposes an obligation for
direct marketing of renewables, so that producers that meet a certain size
threshold sell their electricity directly to a third-party buyer instead of the grid
operator. The price of this transaction is determined by market prices, and
producers will sell their energy when demand—and market price—is highest.
c. Germany’s Inertia in Implementing European Law
Germany only reluctantly bent to the pressure from the EU to liberalize grid
operation and ownership beyond energy production. Prior to market liberalization, four electricity companies dominated Germany’s energy market: E.ON,
RWE, EnBW, and Vattenfall.63 Today, the “big four” still own 80% of power
plants in Germany, most of which are not renewable energy plants.64
The EU reforms mandate that electricity generation and distribution be
conducted by separate organizations so that large power companies cannot
“subsidize” their own power production by charging competing power producers
higher rates for transmission and feeding electricity into the grid.65 Despite the
EU’s efforts to separate energy companies from grid operators, the “big four” still
own most grid operators directly or through subsidiaries.66
By law, the four grid operators are responsible for “operating and maintaining
a stable, reliable and efficient power supply network in an unbiased manner,

62. See EEG, supra note 25.
63. See Manuel Berkel, Die Großen Vier [The Big Four], BUNDESZENTRALE FÜR POLITISCHE BILDUNG [BPB]
[FED. AGENCY FOR CIVIC EDUC.] (Mar. 1, 2013), http://www.bpb.de/politik/wirtschaft/energiepolitik/152780/diegrossen-vier.
64. For example, as of 2011, E.ON produced only 13% of its electricity from renewable sources, and RWE
produced only 2.6% of its electricity from renewable sources, compared to the national average of about 20%
electricity from renewables. See id.
65. Directive 2009/72/EC, supra note 58; CRAIG MORRIS, ENERGY SWITCH: PROVEN SOLUTIONS FOR A
RENEWABLE FUTURE 3 (New Soc’y, 2006).
66. See CLAUDIA KEMFERT, BATTLE ABOUT ELECTRICITY: MYTHS, POWER AND MONOPOLIES 70-71 (Thomas
Thornton trans., 2013). Only E.ON sold its grid ownership to a wholly external party, the Dutch governmentowned grid operator, TenneT. Id. at 73. EnBW owns TansnetBW GmbH, RWE has majority ownership over
Amperion, and Vattenfall founded 50Hertz Transmission. See Die Übertragungsnetzbetreiber [The Transmission System Operators], NETZENTWICKLUNGSPLAN [NETWORK DEV. PLAN], http://www.netzentwicklungsplan.de/
content/die-übertragungsnetzbetreiber (last visited Jan. 27, 2015).
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Control Areas of German Transmission Grid Operators.67

optimizing, enhancing and expanding this in line with demand.”68 The German
government resisted implementation of EU measures until 2006 when it founded
the Bundesnetzagentur as an independent oversight agency to monitor grid
access, development, and expansion projects. By 2007, the EU had liberalized
the European electricity market. As deregulation introduced competition, prices
fell slightly, and the market was opened for smaller producers. In the context of
the market liberalization, German legislation, in particular the Stromeinspeisungsgesetz69 and its successor law, the EEG,70 made energy production for smallscale producers profitable. The profitability of running small-scale energy
production operations led to an increase in decentralized energy production by
local energy associations, cooperatives, and individuals.
The market is not fully liberalized with the geographic dominance of the four
power companies on the one hand and the preferential treatment that renewables
from small producers receive on the other. The big energy companies that have
historically provided security of supply resist the increased competition that the
European directives and national legislation compel. These two policies of
security of supply and competition of supply are closely tied to the interests of the
big energy companies and smaller producers, respectively. Much of the struggle
between these policies has been a conflict of interest between these stakeholders
and has led to a reluctant implementation of the EU’s market liberalization

67.
68.
69.
70.

Die Übertragungsnetzbetreiber, supra note 66.
Energiewirtschaftsgesetz, supra note 26, art. 11(1).
Stromeinspeisungsgesetz, supra note 24; see also MAUBACH, supra note 3, at 49-50.
EEG, supra note 25.
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policies in Germany. A similar struggle is the competition between renewables
and conventional energy sources analyzed in the following section. Instead of
creating a compromise between the interests of large and small producers, the
Energiewende is based on the implicit assumption that security of supply does
not depend solely on large monopolies.
2. Renewables Preferred: New Players in a Decentralized Electricity Market
a. The Compromise of the Stromeinspeisungsgesetz
The Stromeinspeisungsgesetz (Electricity Feed-In Law) of 1990, a one-page
bill to promote electricity generation from small hydropower stations and wind
installations, was intended to level the playing field for renewable energy by
imposing a surcharge, representing the cost of externalities, on conventional
power production. To achieve this goal, the legal framework could have made
conventional energy production more expensive by either removing existing
subsidies or creating a protected niche for renewables.71
Conventional energy production, especially coal, is heavily subsidized. Subsidies of hard coal are estimated at 96 to 116 billion Euros (US$122 to US$148
billion) between 1975 and 2012.72 Soft coal subsidies add another 1 billion Euros
(US$1.28 billion) per year. External costs of burning coal are estimated to be
more than 400 billion Euros (US$510 billion).73 The government justified coal
subsidies with maintaining jobs in the coal-mining sector, a voting block that
traditionally supported the SPD.74
Nuclear power also enjoyed taxpayer investment in research and development—
about 14 billion Euros (US$17.8 billion) between 1974 and 2005.75 The federal
government still pays for the disposal and final storage of radioactive waste and
subsidizes nuclear power plants by requiring them to carry insurance at levels
significantly below the actual costs of a nuclear accident.76
The Stromeinspeisungsgesetz was a compromise between the desire to increase the market share of renewables and the political hesitation to change the

71. See KEMFERT, supra note 66, at 55-56.
72. See Jacobsson & Lauber, supra note 32, at 144. All currency conversions are as of October 18, 2014. See
XE Live Exchange Rates, XE, http://www.xe.com (last visited Oct. 18, 2015).
73. Jacobsson & Lauber, supra note 32, at 144.
74. KEMFERT, supra note 66, at 93.
75. See Jacobsson & Lauber, supra note 32, at 144.
76. KEMFERT, supra note 66, at 88-90. By law, insurance for Germany’s nuclear power plants is capped at 2.5
billion Euros (US$3.1 billion). Beyond that, the German government is liable for additional costs resulting from
a nuclear accident. Gesetz Über die Friedliche Verwendung der Kernenergie und den Schutz Gegen Ihre
Gefahren [Atomgesetz] [Law Regarding the Peaceful Use of Nuclear Energy and Protection Against Its
Dangers] [Nuclear Energy Act], July 15, 1985, BGBL. I at 1565, art. 34, as amended, Aug. 28, 2013, BGBL I at
3313, art. 5, available at http://www.gesetze-im-internet.de/atg/__34.html. In comparison, the Fukushima
nuclear accident has caused direct costs of more than 120 billion Euros (US$153 billion). KEMFERT, supra note
66, at 90.
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status quo for conventional energy production. Despite some criticism from both
sides, the law was adopted by a consensus of all political parties.77 It established a
feed-in-tariff and provided financial incentives to investors to operate small wind
and hydropower installations because operators can sell their electricity to the
utility at a minimum of 90% of what utilities charge their end consumers.78
Feed-in-tariffs promote renewable energy production because they allow
market access with more reliable pricing, which provides investment security and
reduces financial risk.79 The incentive was only high enough to make the most
efficient wind stations profitable, especially for wind energy along the coastline
in the north; however, it was insufficient to speed up the production of electricity
from solar panels, which were still very expensive because of their high
production costs.80 Additional programs, such as the “1,000 Roof Program,”
which provided 60% to 70% subsidies for private solar panel installations, were
necessary to create a market for new solar technology.81 Larger market formation
programs, such as the 100,000 Roof Program, which guaranteed low-interest
loans to investors in solar technology, further increased the protected market
space for renewables.82
Federal energy research programs contributed more than 1 billion Euros
(US$1.28 billion) for renewable technologies between 1990 and 1998, in addition to 0.85 billion Euros (US$1.08 billion) set aside for renewables by the
Bundesländer (German states).83 These federal and state funds, loan programs by
the government’s banks in the range of 3 billion Euros (US$3.8 billion) and
privileged zoning for wind turbines, dramatically increased the attractiveness of
wind and hydropower. As a result, smaller and highly efficient players successfully competed with large producers, which decentralized energy production in
Germany. However, the most efficient wind parks are located in the north along
the coast, and the Stromeinspeisungsgesetz did not allow for a geographically
even spread of the burden.84
b. A New Framework for Renewables: The Erneuerbare-Energien-Gesetz
In 2000, the Erneuerbare-Energien-Gesetz (“EEG”) (Renewable Energy Law)
updated and refined the Stromeinspeisungsgesetz. The EEG replaced the prior
fixed per-kilowatt-hour (“kWh”) compensation mechanism for renewables with a
system that sets compensation at levels low enough to make operation profitable

77.
78.
79.
80.
81.
82.
83.
84.

See Jacobsson & Lauber, supra note 32, at 134.
See MENDONÇA, supra note 21, at 28.
See, e.g., TOMAIN & CUDAHY, supra note 34, at 203-04.
MENDONÇA, supra note 21, at 28.
Jacobsson & Lauber, supra note 32, at 136.
Id.
MENDONÇA, supra note 21, at 29.
Id. at 30; see also Jacobsson & Lauber, supra note 32, at 135.
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only when utilizing the best technology and exploiting geographical advantages.85 For example, harnessing wind power primarily in the windy north of
Germany is profitable at the set compensation levels, while it is not profitable in
areas that are less windy. Electricity generated from solar power received the
highest compensation to account for its higher production costs.
While fixing the compensation for renewables shields renewable power
producers from price volatility and investment risk, grid operators and big power
companies remain exposed. The operator of a small renewable power plant
receives the fixed compensation from the grid operator, who then markets the
electricity at the electricity exchange. The grid operator then passes the difference
between the fixed price paid to the renewable energy generator and the price at
the electricity exchange on to the end consumer (“EEG surcharge”).86 As a result,
big power companies and grid operators are able to ensure grid stability and
implementation of the renewable energy program, but they do not enjoy the same
protection from price volatility as the renewable energy generators.
In 2004, the EEG amendment established a clear regulation for those grid
costs.87 Power plant operators pay for the grid, while grid operators shoulder the
costs of upgrading it.88 The Federal Ministry of Economics and Technology
established a settlement and dispute resolution mechanism for disputes arising
from grid operation. In addition, the amendment increased support for photovoltaic systems, which, combined with advances in manufacturing techniques, led to
a boom in solar energy in 2004.89 Many Germans produce their own energy
through rooftop solar panels because the government subsidizes the purchase and
installation of panels and guarantees that operators can sell their excess energy
back into the grid. In 2011, private citizens owned 40% of renewable electricity
generating capacity, and farmers owned another 11%.90
Acknowledging the need for adjustment, the EEG has been very flexible, with
frequent amendments to take into account recent developments. Future amendments need to strike a balance between encouraging the growth of decentralized
renewable energy production, introducing more market competition, and deescalating the overall costs of the Energiewende.
In summary, the EEG has led to more players in the energy market, decentralized renewable energy production by private citizens and cooperatives, and a
rapid increase in generating capacity from renewables. It set a framework for

85. MENDONÇA, supra note 21, at 30.
86. Pohlig, supra note 56, at 45.
87. MENDONÇA, supra note 21, at 35.
88. Id.
89. See BRUNS ET AL., supra note 15, at 206-11, 213-21.
90. Craig Morris, Distributed Power: Citizen-Owned Green Power in Germany, RENEWABLES INT’L (Nov. 1,
2011), http://www.renewablesinternational.net/citizen-owned-green-power-in-germany/150/537/32311/; see also
The Hidden Power of Local Finance, ENERGIEWENDE.DE (Jan. 7, 2014), http://energytransition.de/2014/01/thehidden-power-of-local-finance/.
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access to the electricity market and reliable investment returns on renewable
energy production for individuals, energy cooperatives, and municipalities.
However, renewable energy continues to be subsidized by fixed rates, preferential treatment, and protection from price volatility. The policy preference for
renewables furthered the principles of environmental protection and competition
in supply because it opened the market for energy with a much lower environmental impact and provided market access for new players. The EEG further increased
competition between renewable and conventional energy production, the latter of
which has historically enjoyed heavy subsidies, by giving renewables preferential
treatment in the grid and in the market. At the same time, this development
disadvantaged large energy companies and grid operators because they compete
on a semi-liberalized market, and it has increased the overall costs of energy.
3. Economic Consequences of the Energiewende
a. Costs of the EEG Surcharge
A fundamental challenge of the EEG is that it subsidizes the production of
electricity regardless of demand and market price. The law requires utilities and
grid operators to compensate producers of renewable energy at a fixed price.
Rather than being determined by market forces of supply and demand, compensation is fixed by law depending on the technology.91
The EEG surcharge has made energy more expensive for consumers. In 2013
alone, the EEG caused 16.2 billion Euros (US$20.7 billion) to be paid to
renewable energy producers under the feed-in-tariff structure.92 For the average
consumer, this means an additional 5.28 Euro cents (US¢6.73) per kWh.93 The
average total monthly utility bill for a three-person household was 83.8 Euros
(US$106.92) in 2013, with 18% solely to support the feed-in-tariff of the
Energiewende.94 The monthly German utility bill has more than doubled since

91. EEG, supra note 25, arts. 3-8. For example, the renewables price for wind was set at 4.87 Euro cents per
kWh (US¢6.21) and 8.93 Euro cents (US¢11.39) per kWh for the first five years of operation in 2012. Id. art.
29(1)-(2). The renewables price is updated for each technology each year under consideration of the amount of
newly installed capacity in the previous year and new targets of how much installed capacity should be
generated the next year. Biomass saw a slight increase in the fixed price per kWh. See HUBERTUS BARDT ET AL.,
DIE FÖRDERUNG ERNEUERBARER ENERGIEN IN DEUTSCHLAND. WIRKUNGEN UND HERAUSFORDERUNGEN DES EEG
[THE PROMOTION OF RENEWABLE ENERGIES IN GERMANY. RESULTS AND CHALLENGES OF THE EEG] 24-26 (2012).
92. DEUTSCHER BUNDESTAG: DRUCKSACHE [BT] [GERMAN PARLIAMENT: PARLIAMENTARY PAPER] 18/242
(Ger.), available at http://dip21.bundestag.de/dip21/btd/18/002/1800242.pdf.
93. EEG-Umlage 2013 [EEG Apportionment in 2013], NETZ-TRANSPARENZ.DE (Oct. 15, 2012), https://www.
netztransparenz.de/de/EEG-Umlage-2013.htm. For 2015, the EEG surcharge rose to 6.17 Euro cents (US¢7.87)
per kWh. See EEG-Umlage 2015 [EEG Apportionment in 2013], NETZ-TRANSPARENZ.DE (Oct. 15, 2014),
https://www.netztransparenz.de/de/EEG-Umlage.htm.
94. BDEW-Strompreisanalyse Mai 2013 Haushalte und Industrie [BDEW Analysis of Electricity Costs May
2013 Private Households and Industry], BUNDESVERBAND DER ENERGIE- UND WASSERWIRTSCHAFT E.V. [BDEW]
[GERMAN ASS’N OF ENERGY & WATER INDUS.] 8 (May 27, 2013), http://www.bdew.de/internet.nsf/id/123176AB
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2000, at which time a German household paid an average of 40.66 Euros
(US$51.88).95 In comparison, the average monthly utility bill in the United States
in 2012 nearly matched that amount (US$107.28)96 reflecting that Germans use
energy more efficiently.

Composition of electricity price for private households in 2009 (in Euro cents per
kWh).97

DD9ECE5DC1257AA20040E368/$file/13%2005%2027%20BDEW_Strompreisanalyse_Mai%202013.pdf. The
electricity price is composed of 28.8% cost of production and transmission (including a profit margin), 26.1%
fees and surcharges (including an 18% EEG surcharge), 23% taxes, 19.8% grid fees, and 2.4% measurements.
Preise [Prices], BUNDESNETZAGENTUR [FED. NETWORK AGENCY] (Jan. 8, 2014), http://www.
bundesnetzagentur.de/cln_1421/DE/Sachgebiete/ElektrizitaetundGas/Verbraucher/PreiseRechnTarife/
preiseundRechnungen-node.html.
95. BDEW-Strompreisanalyse Mai 2013 Haushalte und Industrie, supra note 94.
96. 2012 Average Monthly Bill – Residential, U.S. ENERGY INFO. ADMIN. (Nov. 8, 2013), http://www.eia.gov/
electricity/sales_revenue_price/pdf/table5_a.pdf.
97. For data used to create this graphic, see Electricity Prices for Private Households 2009, DER SPIEGEL
(Dec. 17, 2009), http://www.spiegel.de/fotostrecke/graphics-gallery-germany-s-renewable-energy-mixfotostrecke-49898-8.html.
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The government is reducing the cost of the Energiewende by gradually
lowering the compensation for renewables and encouraging the use of more
efficient technology. With the long-term goal of phasing out government support,
the EEG surcharge has decreased over the years, especially for photovoltaic
installations.98 This decrease encourages the use of the most efficient technology
and reflects the lower costs of energy production as energy producers adopt new
technology. A phase-out of the surcharge, however, is a gradual process because
the EEG guarantees the renewables surcharge for twenty years from the year the
plant is built.
The recent EEG amendment seeks to cap costs of the Energiewende by
controlling the pace of the expansion of renewables.99 The average compensation
for renewables will be reduced from 17 Euro cents (US¢21.7) in 2014 to 12 Euro
cents (US¢15.3) in 2015.100 In addition, the law now sets concrete targets or caps
for the expansion of renewables to encourage the most cost-efficient technology
and to control the rising costs of the EEG surcharge for consumers.101 For
example, solar and wind power will each expand at a pace of 2.5 GW, while
biomass will be capped at 100 MW per year.102
Much of the costs of the Energiewende are transition costs and the cost of
resistance from stakeholders that stand to lose from the transition. The transition
from wood to coal in the Industrial Revolution was costly because it required
building coal-fired plants and retiring much of the timber industry. Once
Germany is fueled by renewables, it will save billions of Euros annually.103 The
conventional energy production model of externalizing costs such as environmental pollution is not sustainable, and energy companies have begun to adapt to the
Energiewende and its goal to create a more sustainable energy production. The
increase of renewable energy, which does not rely on costly fuel inputs, has
decreased the price of energy. For example, electricity prices fell over the past
two years by over twenty-five percent. 104 The energy company E.ON reacted to
the economic pressure by announcing in December 2014 that it would break off

98. Since its introduction in 2004, the support for electricity from photovoltaic systems has decreased from
57.4 Euro cents (US¢73.2) to 24.4 Euro cents (US¢31.1) in 2012. BARDT ET AL., supra note 91, at 24.
99. EEG-Reform: Planbar. Bezahlbar. Effizient. [EEG Reform: Projectable. Affordable. Efficient.], BUNDESMINISTERIUM FÜR WIRTSCHAFT UND ENERGIE [FED. MINISTRY FOR ECON. AFF. & ENERGY], http://www.bmwi.de/DE/T
hemen/Energie/Erneuerbare-Energien/eeg-reform.html (last visited Jan. 27, 2015). See generally EEG, supra
note 25.
100. EEG-Reform: Planbar. Bezahlbar. Effizient., supra note 99.
101. Id.
102. Id.
103. See Hans-Martin Henning & Andreas Palzer, Energiesystem Deutschland 2050 [Energy System
Germany 2050], FRAUNHOFER-INSTITUT FÜR SOLARE ENERGIESYSTEME [FRAUNHOFER INST. FOR SOLAR ENERGY
SYS.] 1, 29 (Nov. 2013), http://www.ise.fraunhofer.de/de/veroeffentlichungen/veroeffentlichungen-pdf-dateien/
studien-und-konzeptpapiere/studie-energiesystem-deutschland-2050.pdf.
104. Wolfgang Rattay, E.on Will Sich Radikal Verändern, DIE ZEIT (Dec. 1, 2014, 4:08 PM), http://www.zeit.
de/wirtschaft/unternehmen/2014-12/eon-energiekonzern-umbauplaene-energiewende.
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its conventional energy production into a separate corporation and focus exclusively on renewable energy production.105
b. Disputes over Sharing the Financial Burden
Private consumers and small businesses pay for most of these costs because the
Besondere-Ausgleichsregelung-Gebührenverordnung106 (Ordinance on Limitation of the EEG Surcharge) exempts certain electricity-intensive industries from
paying the renewable surcharge and imposes only a very low energy levy of 0.05
Euro cents (US¢0.067) per kWh—compared to 3.6 Euro cents per kWh (US¢4.87)
paid by all other users. In 2013, a total of 1,716 companies were exempt from the
EEG surcharge.107 This number is more than double the 734 exempt companies
in 2012.108 A larger number of exempt companies means that fewer consumers
are covering EEG surcharge costs. Therefore, the surcharge exemption increases
the price of electricity for other industries, smaller companies, and private users
who are paying more for the Energiewende. Paradoxically, the coal mining
operations of some of the large energy companies are profiting from this
exemption and are able to continue selling electricity from coal at doublesubsidized prices.109 They are subsidized through the EEG surcharge as an
electricity-intensive industry and also receive conventional coal subsidies from
the government. Fairness of sharing the cost, exempt industries, and absurd
loopholes such as the double subsidy for the coal industry should be managed by
the national framework.
c. The European Commission’s Investigation of the EEG Surcharge Exemption
for Energy-Intensive Industries
The EU has scrutinized the implementation of the Energiewende with respect
to the surcharge exemption for electricity-intensive industries. In 2014, the
European Commission investigated whether the EEG surcharge exemption

105. Id.
106. Verordnung über Gebühren und Auslagen des Bundesamtes für Wirtschaft und Ausfuhrkontrolle im
Zusammenhang mit der Begrenzung der EEG-Umlage [Besondere-Ausgleichsregelung-Gebührenverordnung]
[BAGebV] [Ordinance on Fees and Expenses of the Federal Office of Economics and Export Control in
Connection with the Limitation of the EEG Surcharge], May 3, 2013, BGBL. I at 448, as amended, Aug. 1, 2014,
BGBL. I at 1318, art. 1, available at http://www.gesetze-im-internet.de/bagebv/BJNR044800013.html.
107. Statistische Auswertung zur “Besonderen Ausgleichsregelung” des Bundesamtes für Wirtschaft und
Ausfuhrkontrolle [Statistical Analysis of the Ordinance on Limitation of the EEG Surcharge], BUNDESAMT FÜR
WIRTSCHAFT UND AUSFUHRKONTROLLE [BAFA] [FED. OFFICE OF ECON. & EXPORT CONTROL] (Sept. 16, 2013),
http://www.bafa.de/bafa/de/energie/besondere_ausgleichsregelung_eeg/publikationen/statistische_
auswertungen/index.html.
108. Id.
109. Peter Kleinert, Energiewende Absurd: Konzern Vattenfall Profitiert Immer Stärker von der EEGUmlagebefreiung [Absurd Energiewende: Vattenfall Corporation Profits More and More from the EEG
Surcharge Exemption], NEUE RHEINISCHE ZEITUNG [NEW RHENISH NEWSPAPER] (Aug. 1, 2014), http://www.nrhz.
de/flyer/beitrag.php?id⫽19873.
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violates European law of preventing market distortion.110 The investigation was
triggered by numerous complaints from consumers and competitors and examined whether the surcharge exemption is incompatible with the European
principle against distortion of competition through state aid.111 Under the
Electricity Directive, state aid is permitted only when it serves the regularity,
quality, and price of supplies, as well as certain environmental protection
purposes.112
The European Court of Justice has interpreted the state aid exemption with
regard to environmental protection very narrowly, and it held in 2001 that the
Stromeinspeisungsgesetz did not constitute state aid.113 The question before the
European Commission was whether the EEG surcharge exemption for energyintensive industries constituted such state aid. The investigation had spurred fears
that energy-intensive industries in Germany would be unable to remain competitive in the international market if the European Commission found that the EEG
surcharge exemption violated European unfair competition law.
In early July 2014, the European Commission and the German government
reached an agreement under which the energy-intensive German industries will
pay back only a fraction of the state aid received through the surcharge
exemption.114 In return, Germany will implement more restrictive provisions for
the surcharge exemption. The European Commission authorized the 2014 amendment to the EEG in accordance with its new European Guidelines on Environmental and Energy State Aid.115 In November 2014, the EU Commission concluded
its review and confirmed first that only a few companies that received benefits
between 2013 and 2014 must pay them back, and second, that the 2014 EEG
amendment qualifies for an exemption under the EU state aid regulation with
regard to all industries.116

110. Barbara Lewis, EU Probes Green Charge Exemptions for German Industry, REUTERS (Dec. 18, 2013,
10:09 AM), http://www.reuters.com/article/2013/12/18/us-eu-stateaid-germany-idUSBRE9BH0EZ20131218.
111. See generally Consolidated Version of the Treaty Establishing the European Community [EC Treaty]
art. 87, 2006 O.J. (C 321) E/37, available at http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri⫽CELEX:
12002E087:EN:NOT; CORINO, supra note 37, at 33-34.
112. Directive 2009/72/EC, supra note 58; see also CORINO, supra note 37, at 26.
113. See Case C-379/98, PreussenElektra AG v. Schleswag AG, 2001 E.C.R. I-2159.
114. EEG-Reform: Einigung mit EU-Kommission Erzielt [EEG Reform: Agreement Reached with EU
Commission], BUNDESMINISTERIUM FÜR WIRTSCHAFT UND ENERGIE [FED. MINISTRY FOR ECON. AFF. & ENERGY]
(Oct. 7, 2014), http://www.bmwi.de/DE/Themen/energie,did⫽646128.html.
115. State Aid: Commission Approves German Renewable Energy Law EEG 2014, EUROPEAN CMM’N (July
23, 2014), available at http://europa.eu/rapid/press-release_IP-14-867_en.htm; Guidelines on State Aid for
Environmental Protection and Energy for 2014-2020, 2014 O.J. (C 200), available at http://eur-lex.europa.eu/
legal-content/EN/TXT/PDF/?uri⫽CELEX:52014XC0628(01)&from⫽EN.
116. See EU-Kommission Schließt Beihilfeverfahren ab [EU Commission Concludes EU State Aid Investigation], BUNDESMINISTERIUM FÜR WIRTSCHAFT UND ENERGIE [FED. MINISTRY FOR ECON. AFF. & ENERGY],
http://www.bmwi-energiewende.de/EWD/Redaktion/Newsletter/2014/34/Meldung/eu-kommission-genehmigteeg-sonderregelungen.html (last visited Jan. 27, 2015).
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d. Avoided Environmental Externalities
Environmental externalities of conventional energy production take into account qualitative impacts on health, biodiversity, and pollutants, and therefore
tend to be difficult to quantify. One study calculated that the Energiewende saved
10.1 billion Euros (US$12.9 billion) in environmental damage in 2012 alone.117
However, while consumers see the EEG surcharge on their electricity bill,
long-term avoided costs for environmental damage, pollution remediation, and
independence from coal and oil imports are factors that are not easy to calculate
for a cost-benefit analysis.
Heavy subsidies for conventional energy production hide large costs that
producers have not externalized.118 A 2012 study calculated that the total cost,
including not internalized external costs, of hydropower and wind energy were
7.6 Euro cents (US¢9.7) and 8.1 Euro cents (US¢10.3), respectively—compared
to approximately 15 Euro cents (US¢18.6) for coal and at least 16 Euro cents
(US¢19.8) for nuclear power.119 While unlikely, the risk of high-cost and
high-impact accidents, such as that of the Fukushima nuclear power plant, add an
incalculable level of additional external costs to nuclear power.
e. Industry Promotion Measures
Germany has begun to shift its policies from market expansion (primarily
through feed-in-tariffs) to industry promotion.120 Germany promotes the production of renewable energy technology both for domestic consumption and for
export, especially to China.121 These steps are important adjustments to improve
technology efficiency and to control the overall cost of the Energiewende.
The Energiewende has decoupled energy consumption from economic
growth,122 a major requirement for achieving substantial GHG emission reductions in an industrialized nation. Both overall energy consumption and GHG
emissions sank between 1990 and 2011 while the economy grew,123 confirming

117. See Fakten. Die Wichtigsten Daten zu den Erneuerbaren Energien [Facts. The Most Important
Information About Renewable Energies], AGENTUR FÜR ERNEUERBARE ENERGIEN [AGENCY FOR RENEWABLE
ENERGIES] (June 2013), http://www.unendlich-viel-energie.de/media/file/41.AEE_TalkingCards_2013_Jun13.
pdf.
118. See Swantje Küchler & Bettina Meyer, Was Strom Wirklich Kostet [What Electricity Really Costs],
¨ KOLOGISCH-SOZIALE MARKTWIRTSCHAFT [GREEN BUDGET GERMANY] 1, 27-28 (Sept. 2012), http://www.
FORUM O
foes.de/pdf/2012-08-Was_Strom_wirklich_kostet_lang.pdf.
119. Id. at 27.
120. Mathews, supra note 2.
121. See id.
122. Luz Metz, Germany’s Merger of Energy and Climate Change Policy, 68 BULL. ATOMIC SCI., no. 6, at 22,
25 (2012).
123. See id.; see also Auswertungstabellen zur Energiebilanz Deutschland. Daten für die Jahre 1990 bis
2013 [Analysis Tables for the Energy Balance in Germany. Data for Years 1990 to 2013], AG ENERGIEBILANZEN
[WORKING GRP. ENERGY BALANCES] 1, 10-11 (Sept. 2014), available at http://www.ag-energiebilanzen.de/10-0-
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the thesis of the Öko-Institut that economic growth is possible with less energy
consumption. Competition in supply has increased, partially through the liberalization of the European electricity market per EU directives, and partially
through Germany’s laws giving preferential treatment to renewables.
A gradual reduction in support for renewables, continued access for smallscale operators of renewable energy installations, a fair distribution of the costs of
the Energiewende, and transparency with regard to the hidden subsidies and
externalities of conventional energy production will allow Germany to curb price
escalation and meet its goal of competition in supply. The liberalization of the
European energy market not only increased competition and reduced state aid to
large energy companies, but it also supported the principle of environmental
protection, as most small-scale energy producers generate energy from renewable
sources.
B.

SECURITY OF SUPPLY

1. Unequal Geographic Distribution of Renewables Requires Grid Expansion
Access to efficient sources of renewable energy is unevenly distributed across
Germany. Wind is currently one of the most efficient forms of renewable energy
generation.124 This is especially true for Germany, which has a low rate of return
for photovoltaic installations because Germany has few sunny days. The most
efficient wind parks are located offshore in the North Sea and along the northern
coastline of Germany. The northern states of Niedersachsen, Schleswig-Holstein,
and Mecklenburg-Vorpommern have an installed capacity of 12,200 MW (about
41% of German wind power generation).125 Another 25,000 MW of installed
capacity will be built by 2030.126 Much of the energy currently consumed in the
south comes from coal-fired plants and nuclear power plants, both of which will
be phased out.
To compensate for the shortage of renewable energy sources in the south,
Germany has plans to build several new high-voltage direct current lines to
transmit electricity from the north. The four large grid operators estimate that an
investment of 22 billion Euros (US$28 billion) will be required through 2022 for
this grid expansion.127 About 3,800 kilometers of new high-voltage direct current

Auswertungstabellen.html.
124. See MAUBACH, supra note 3, at 183.
125. Manuel Berkel, Ausbau des Stromnetzes. Notwendigkeit der Energiewende [Expansion of the Transmission Grid. Necessity for the Energiewende], BUNDESZENTRALE FÜR POLITISCHE BILDING [BPB] [FED. AGENCY FOR
CIVIC EDUC.] (Mar. 1, 2013), http://www.bpb.de/politik/wirtschaft/energiepolitik/148524/ausbau-desstromnetzes.
126. See id.
127. See id.
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lines will be installed and an additional 4,400 kilometers of existing power lines
will be upgraded with more efficient technology.128

Planned expansion of Germany’s power grid for the transmission of electricity
generated in the north (wind) to the south where nuclear plants are closed.129

However, not all of the necessary grid expansions and upgrades are caused by
the increase of renewables in the energy mix. For decades, grid operators have
not invested much in modernizing the grid. In 2008, the average age of
high-voltage lines with 380 kV was thirty-two years, and lines with 220 kV were,
128. See id.
129. The German Energy Revolution, Long Lines, DER SPIEGEL (Mar. 2013), http://www.spiegel.de/
international/germany/bild-850419-359975.html.
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on average, fifty years old.130 On April 25, 2013, the German Bundestag passed
the Zweites Gesetz über Maßnahmen zur Beschleunigung des Netzausbaus
Elektrizitätsnetze (Second Act Concerning Measures to Accelerate Expansion of
Power Grids), which gave priority to thirty-six power grid expansion projects, to
address the challenge of a geographically uneven distribution of efficiency in
renewables.131
2. Balancing Fluctuating Generation of Electricity from Renewables
a. Overall Grid Reliability Generally
Because renewables are intermittent energy sources, fluctuations in electricity
and grid reliability are two frequently raised concerns. Germany has a reliable
electricity grid, with one of the shortest overall grid downtimes in the world. Grid
stability and costs have remained fairly stable over the past two-and-a-half years
despite the sudden loss of about 41% of its nuclear electricity generation (8,336
MW) after the sudden shutdown of eight of Germany’s seventeen nuclear power
plants.132 In 2012, the following year, Germany achieved a downtime of only
15.31 minutes, as compared to 21.53 minutes in 2006.133 Therefore, the increase
of renewables in the energy mix for electricity does not mean that the grid
becomes less reliable.
b. Disputes with Germany’s Neighbors over Electricity Fluctuations
Neighboring countries have claimed that German renewable electricity production destabilizes their own grids because renewable electricity production is not
driven by demand but by how strongly the wind blows or the sun shines.134
Europe has an integrated grid, and Poland, Switzerland, and the Czech Republic,
in particular, are complaining about grid overload. However, the grid overload
from Germany is caused by the difference in physical power flow and commercial power trading. Much of the energy that Switzerland imports from France

130. KEMFERT, supra note 66, at 69.
131. Zweites Gesetz über Maßnahmen zur Beschleunigung des Netzausbaus Elektrizitätsnetze [Second Act
Concerning Measures to Accelerate Expansion of Power Grids], July 23, 2013, BGBL. I at 2543, 2544-45,
available at http://www.bundesgerichtshof.de/SharedDocs/Downloads/DE/Bibliothek/Gesetzesmaterialien/17_
wp/netzausbau2/bgbl.pdf?__blob⫽publicationFile.
132. WORLD NUCLEAR ASS’N, supra note 4.
133. See Craig Morris, German Grid Reaches Record Reliability in 2011, RENEWABLES INT’L (Sep. 5, 2012),
http://www.renewablesinternational.net/german-grid-reaches-record-reliability-in-2011/150/537/56183/; see also
Versorgungsqualität – SAIDI-Wert 2006-2012 [Quality of Supply – SAIDI Value 2006-2012], BUNDESNETZAGENTUR [FED. NETWORK AGENCY] (Jan. 9, 2013), available at http://www.bundesnetzagentur.de/DE/Sachgebiete/
ElektrizitaetundGas/Unternehmen_Institutionen/Versorgungssicherheit/Stromnetze/Versorgungsqualität/
Versorgungsqualität-node.html.
134. See, e.g., Craig Morris, The German Energy Transition and Its Neighbors—Part 1, ENERGIEWENDE.DE
(Feb. 22, 2013), http://energytransition.de/2013/02/german-energy-transition-and-its-neighbors-part-1/.
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flows through Germany because energy in the grid does not flow between the two
shortest points of sale, but along the line of least resistance.135 This systemic
problem results in a physical energy flow through Germany that is, on average,
2.2 GW higher than commercial energy trades.136 As a result, Germany’s
neighbors register surges and overloads that are caused outside of Germany and
transmitted through the German grid. While electricity surges in neighboring
countries are a consequence of an integrated European transmission grid, and not
just a result of the overproduction of electricity in Germany, grid operators
continue to blame renewables in Germany for an increased number of interventions to stabilize the grid.
c. Grid Stability with an Increasing Share of Renewables
An important factor in the security of supply for electricity is the stability of
the German and European grid system. Over the past decade, grid operators have
seen an increase in necessary interventions to stabilize the grid. For example,
TenneT reported that the number of interventions rose from 209 in 2010 to 1,009
in 2013.137
As an intermittent energy source, renewable energy contributes to instability.
Conventional power plants must react to fluctuations by lowering their output
when renewable sources produce more energy. As a result, conventional power
plants have fewer full load hours, and the overall efficiency and profitability is
reduced.138 This, in addition to exposure to market forces on the price of
electricity, reduces predictability and investment incentives for both power
companies and financial investors.139 This affects the availability of capital to
invest in a modern grid and the north-south expansion required to distribute
energy throughout Germany.140

135. Charlotte Loreck et al., Impacts of Germany’s Nuclear Phase-Out on Electricity Imports and Exports,
ÖKO-INSTITUT E.V. 1, 22, 57 (Jan. 31, 2013), http://www.oeko.de/oekodoc/1635/2013-005-en.pdf.
136. See id.
137. Julia Mengewein, German Utilities Bail Out Electric Grid at Wind’s Mercy, BLOOMBERG (July 30, 2014,
5:40 AM), http://www.bloomberg.com/news/2014-07-24/german-utilities-bail-out-electric-grid-at-wind-s-mercy.
html.
138. See Pohlig, supra note 56, at 49; see also Fernando Barrera et al., Kapazitätsmärkte: Aus der
Internationalen Praxis Lernen? [Capacity Markets: Learning from the International Experience], 61 ENERGIEWIRTSCHAFTLICHE TAGESFRAGEN [CURRENT ENERGY INDUS. ISSUES], no. 9, at 8, 9 (2011), available at
http://www.researchgate.net/publication/256980889_Kapazittsmrkte_Aus_der_internationalen_Praxis_lernen.
139. See Pohlig, supra note 56, at 55.
140. See Jürgen Kühling, Inhaltliche und Zeitliche Konsistenz des Ordnungsrahmens als Voraussetzung für
Investitionen in der Energiewirtschaft [Substantive and Temporal Consistency of the Regulatory Framework as
a Prerequisite for Investments in the Energy Industry], in INVESTITIONEN IN KRAFTWERKE ZUR SICHERUNG EINER
ZUVERLÄSSIGEN ELEKTRIZITÄTSVERSORGUNG NACH DER ENERGIEWENDE [INVESTMENTS IN POWER PLANTS TO
ASSURE A RELIABLE ELECTRICITY SUPPLY AFTER THE ENERGIEWENDE] 83, 84-85 (Franz Jürgen Säcker ed., 2012).
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The 2014 amendment to the EEG paces the expansion of renewables at
predictable rates of about 6 GW annually.141 Further development of renewables
beyond these targets will result in less compensation for energy produced by
renewables.142 At this pace, Germany will be able to reach its targets of 55% to
60% renewables by 2035 while maintaining grid stability through a predictable
and controlled expansion of renewables in the energy mix.
The German grid remains the most reliable in the European Union and has
maintained, and even improved, its reliability concurrent with the increase in
renewables in the energy mix. However, power companies fear that the required
downtime of their conventional power plants will affect their profitability. A
regulatory framework will need to fine-tune the balance between competition in
supply and security in supply to allow both renewables in the market and shared
responsibilities for a reliable supply and a stable grid.
3. Energy Storage and Reserve Capacity
a. Intermittent Energy Sources and the Need to Store Energy
As intermittent energy sources, production from renewable energies fluctuates
daily and seasonally. Photovoltaic installations do not produce electricity at
night, and wind power generation capacity varies depending on the time of year.
Batteries, gas pressure tanks, and storage in higher energy chemical compounds
(methane gas) are options to store energy.143 However, energy loss remains a
problem. Additional storage capacity could either be installed locally, reducing
transmission losses, or in geographic areas where storage is most efficient. In
Germany, the most efficient storage would be pumped-storage hydroelectricity
plants in the Alps.144
b. Pumped Storage Is the Most Efficient Storage Technology
Increasing pumped storage capacity will become necessary as the share of
intermittent energy increases. In the winter of 2011, Germany had to make use of
its 2.6 GW of reserve capacity (capacity of conventional plants on standby) for
the first time to provide sufficient electricity after the shutdown of its eight oldest
nuclear plants and the outage of several gas power plants during a cold spell.145

141. See EEG-Reform: Planbar. Bezahlbar. Effizient., supra note 99.
142. Id.
143. HEINRICH GARTMAIR, ENERGIEWENDE OHNE BLACKOUT. WIRD DAS STROMNETZ ZUR ACHILLESFERSE
UNSERER GESELLSCHAFT? [ENERGIEWENDE WITHOUT BLACKOUTS: WILL THE POWER GRID BE THE ACHILLES HEEL
OF OUR SOCIETY?] 94 (2012).
144. See id. at 96-97.
145. See Monitoringreport 2013, BUNDESNETZAGENTUR [FED. NETWORK AGENCY] 1, 11 (Jan. 2014), http://
www.bundesnetzagentur.de/SharedDocs/Downloads/EN/BNetzA/PressSection/ReportsPublications/2013/M
onitoringReport2013.pdf;jsessionid⫽EB2FB0C2FFEE9124FE43BEF6300D27CF?__blob⫽publicationF
ile&v⫽9.
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Infrastructure investments in additional reserve capacity and pumped storage
capacity will become more important as the share of intermittent energy sources
increases. With more than 70% efficiency, pumped storage is one of the most
efficient and cheapest technologies to store energy.
Germany will have to manage not only the costs of the Energiewende, but also
security of supply and infrastructure development. Investments in an improved
infrastructure, from new power lines to improved storage technology, and better
management of the European grid are necessary steps to ensure security of
supply. While peak demand is currently being met with nuclear power, coal
plants, and energy imports, improved storage technology and increased reserve
capacity can make a stable and reliable energy supply possible with an even
higher percentage of renewables in the energy mix.
Security of supply is a complex challenge in the context of the Energiewende.
Whereas large power companies and grid operators traditionally controlled the
grid and managed supply, the presence of a large share of renewables and an
integrated European grid pose new challenges. Renewables are not only intermittent energy sources with preferred grid access to which grid operators have to
react, but they are also concentrated in the north of Germany where wind energy
can be produced most cheaply and efficiently. Germany will expand and
modernize its grid to transmit energy from the north and to balance energy
fluctuations. Increased pumped storage and reserve capacity will further ensure
security of supply by providing stored energy that is available when production
from renewables is low.
C.

ENVIRONMENTAL PROTECTION

1. Long-Term Reduction of GHG Emissions
Renewables are an important factor in reducing overall GHG emissions and
reaching the targets set by international conventions and the German government, as about 44% of GHG emissions are caused by energy production and
consumption.146 For example, hydropower emits 2 to 48 grams of CO2 per kWh
and biomass emits 15 to 101 grams of CO2 per kWh—both much lower than coal,
which emits 790 to 1182 grams of CO2 per kWh.147 Therefore, a large share of
GHG emissions can be reduced by phasing out polluting energy production
technologies, such as coal, oil, and gas, and by replacing it with zero- (or
close-to-zero) emission technologies. In 2011, Germany had reduced its GHG
emissions by 26.5% compared to 1990, a reduction that exceeded the target of
21% set by the Kyoto Protocol.148 The large-scale increase in renewable energy
146. BARDT ET AL., supra note 91, at 4.
147. Ian H. Rowlands, Global Climate Change and Renewable Energy: Exploring the Links, in SWITCHING
TO RENEWABLE POWER: A FRAMEWORK FOR THE 21ST CENTURY 62, 64 (Volkmar Lauber ed., 2005).
148. MENDONÇA, supra note 21, at 37.
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Feed-In Tariffs Grow Renewables.149

production has been a major factor in Germany’s ability to exceed its GHG
emission reduction goals, and renewables will remain important in achieving
Germany’s long-term goal of becoming 95% CO2-neutral by 2050.150 Energy is
the largest contributor of GHG emissions, and without nuclear power generation,
the continued development of an adequate legal framework that promotes and
integrates renewables into the market must remain a priority.
The EEG has been extremely successful in promoting renewable energy
production and increasing the share of renewables, especially in the electricity
sector. In 2012, 23.6% of total electricity generated in Germany came from
renewables,151 up from 3.4% in 1990.152
149. Renewable Energy Act with Feed-in Tariffs, ENERGIEWENDE.DE, http://energytransition.de/2012/10/
renewable-energy-act-with-feed-in-tariffs/ (last visited Jan. 27, 2015).
150. A Greenhouse Gas-Neutral Germany Is (Almost) Possible, BUNDESUMWELTAMT [FED. ENV’T AGENCY]
(Oct. 11, 2013), available at http://www.umweltbundesamt.de/en/press/pressinformation/a-greenhouse-gasneutral-germany-is-almost-possible.
151. Zeitreihen zur Entwicklung der Erneuerbaren Energien in Deutschland [Chronology of the Development of Renewable Energies in Germany], BUNDESMINISTERIUM FÜR WIRTSCHAFT UND ENERGIE [FED. MINISTRY
FOR ECON. AFF. & ENERGY] 1, 5 (Aug. 2014), http://www.erneuerbare-energien.de/EE/Redaktion/DE/Downloads/
zeitreihen-zur-entwicklung-der-erneuerbaren-energien-in-deutschland-1990-2013.pdf?__blob⫽publication
File&v⫽13.
152. Id.
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In 2012, Germany’s renewable energy industry avoided 146 million cubic tons
of GHG emissions and saved 10.1 billion Euros (US$12.9 billion) in environmental damages.153
2. Environmental Impact of the Nuclear Phase-Out
With the decision to immediately shut down nearly half of its nuclear power
plants and to phase out all of its nuclear plants by 2022 following Fukushima,
Germany was faced with the challenge of how to replace the lost generation
capacity in the near-term. Renewables can fill this capacity to some extent;
however, the nuclear phase-out outpaced the development and installation of
generating capacity from renewables. Conventional coal power plants make up
for a large share of the lost capacity. Firing up coal power plants was the cheapest
short-term solution because these plants did not only operate below capacity due
to the influx of renewables over the prior years, but they also could operate very
cheaply due to an initial miscalculation of the price of CO2 emissions permits. In
theory, the emissions trading system provides market-based incentives to invest
in clean and efficient technology.154 The EU initially issued too many emissions
permits and missed the targeted price of 30 Euros per ton of CO2.155 By
mid-2013, the price per ton of CO2 had fallen below 5 Euros.156 The low cost of
CO2 emissions permits is an important factor in the cost of energy production
from coal and contributed dramatically to the profitability of operating conventional power plants when Germany shut down its nuclear power plants.
3. Public Support for a Green Economy
The Energiewende remains a vision that Germans strongly support. In 2014,
84% “agreed” or “mostly agreed” that an economy run on 100% renewables
should be achieved as safely and as quickly as possible, vastly exceeding the
government’s goal of 60% renewables by 2050.157 In addition, 61% of Germans
are willing to pay more if their energy comes from renewable sources (specifically excluding nuclear).158

153. See Fakten. Die Wichtigsten Daten zu den Erneuerbaren Energien, supra note 117.
154. Niedrige CO2-Preise Konterkarieren die Energiewende und Klimaziele [Low CO2 Prices Thwart the
Energiewende and Climate Goals], AGENTUR FÜR ERNEUERBARE ENERGIEN [AGENCY FOR RENEWABLE ENERGIES]
1 (July 1, 2013), http://www.unendlich-viel-energie.de/media/file/88.AEE_RenewsKompakt_Emissionshandel_
Energiewende_jun13.pdf.
155. See id.
156. Id. at 2.
157. Gero Rueter, Survey Finds Germans Want Shift to Renewables, DEUTSCHE WELLE (Oct. 18, 2013),
http://www.dw.de/survey-finds-germans-want-shift-to-renewables/a-17167037.
158. Johanna Schmeller, Germans Grow Skeptical Over Shift to Renewables, DEUTSCHE WELLE (Aug. 12,
2013), http://www.dw.de/germans-grow-skeptical-over-shift-to-renewables/a-17013961.
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Direct citizen involvement, public support, and an acute awareness for both the
impacts of climate change globally and one’s own local ecological footprint have
driven the Energiewende. Despite the increased costs for consumers, Germans
support the transition to an economy fueled by renewables. A 2013 poll indicated
that 82% of Germans continued to stand behind the Energiewende but were
critical of its implementation.159 About 48% stated that the Energiewende was
“somewhat poorly” or “poorly” organized.160 Germans have developed a desire
to become pioneers of sustainability. As a country with broad engineering
know-how, Germany’s chief executive of the Deutsche Energieagentur (German
Energy Agency) stated that Germany aspires to become a high-tech, clean-energy
model for the world.161
Renewable energies have great potential to reduce overall GHG emissions and
environmental externalities of energy production. However, with the shutdown of
nuclear power plants, some of the sudden energy shortage had to be compensated
for by increasing the electricity generation from brown coal plants. Germans are
aware of the environmental impact of conventional energy production and
continue to support the infrastructure change with some doubts over the pace and
implementation of the Energiewende.
The analysis of the interplay between the three basic principles of German
energy law in this section has shown that the three guiding principles of German
energy law (competition in supply, security of supply, and environmental
protection) are in an often-fragile balance—a balance that requires constant
fine-tuning of the national framework.
German and European market liberalization has led to an increase in smallscale renewable energy production due to investment security and guaranteed
market access. The transition costs of phasing out old infrastructure and building
up a green economy include both mitigating losses of large power companies and
encouraging private investment in renewable technologies via the EEG surcharge.
The Energiewende supports security of supply because it decreases the
dependence on fossil fuel imports and dwindling coal reserves. However,
technology challenges to achieving an energy balance between the north, which
is rich in cheap wind energy, and the south, which depends on coal-fired plants,
remain.
Finally, the immediate shutdown of half of Germany’s nuclear power plants
and the subsequent increase in the use of coal shows that the Energiewende’s pace
of implementation matters with regard to the principle of environmental protection. Renewables have been built up gradually, and this note maintains that a

159. Verbraucherinteressen in der Energiewende [Consumers’ Interests in the Energiewende], VER[CONSUMER CENTER] 1, 9-10 (Aug. 12, 2013), http://www.vzbv.de/cps/rde/xbcr/vzbv/E
nergiewende_Studie_lang_vzbv_2013.pdf.
160. Id. at 13-14.
161. Achilles, supra note 2, at 112.
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well-organized and well-paced phase-out of nuclear power is essential to reaching the goals of environmental sustainability and GHG emission reductions.
The following section discusses the implementation of the Energiewende
through two case studies. The study of a small village and a large urban area are
examples of how municipalities implement the EEG and promote the Energiewende from the bottom up.
III. ENERGIEWENDE BOTTOM-UP: VILLAGES

AND

CITIES GO RENEWABLE

The EEG sets out the legal framework and incentives for individuals, cooperatives, and municipalities to participate in a decentralized energy production
system. How and to what effect these incentives will be used at the local and
regional levels will impact the success of the Energiewende. Many cities and
regions have set their own goals to become 100% renewable within the next few
years, exceeding the national goals.162 Among these are the small village of
Großbardorf in Bavaria and Bavaria’s capital, Munich. The following two case
studies outline some challenges and successes of implementing the framework at
the local level.
A.

GROßBARDORF

1. Energy Supply in Großbardorf and Renewable Energy Targets
Großbardorf has a population of about 950 and produces over four times its
own electricity consumption.163 In 2012, it received special recognition by the
Federal Ministry of Food and Agriculture as a Bioenergiedorf (Bioenergy
Village).164 A Bioenergiedorf is a small self-sustainable rural community that
produces more electricity locally than it consumes, produces more than 50% of
its heat consumption, and is fueled by power generation plants in which citizens
and farmers have more than 50% ownership.165 Citizens use the feed-in-tariff and
the investment security that the EEG provides to make the transformation to a
Bioenergiedorf economically feasible. In 2011, Großbardorf produced 475% of
162. For an overview of municipalities and regions striving to become 100% renewable, see 100%
Renewable Energy-Project, INSTITUT FÜR DEZENTRALE ENERGIETECHNOLOGIEN [INST. FOR DECENTRALIZED
ENERGY TECHS.], http://www.100-ee.de/ (last visited Jan. 27, 2015).
163. Die Energiewende Gehört Uns [The Energiewende Belongs to Us], AGROKRAFT, http://www.anuva.de/
uploads/Tagung/Diestel_Windpark_als_Genossenschaft.pdf (last visited Jan. 27, 2015).
164. Das Bundeslandwirtschaftsministerium Zeichnet die Vorbildlichsten Bioenergie-Dörfer Deutschlands
aus [The Federal Ministry of Food and Agriculture Awards a Prize to the Most Commendable Bioenergy
Villages in Germany], BUNDESMINISTERIUM FÜR ERNÄHRUNG UND LANDWIRTSCHAFT [FED. MINISTRY OF FOOD &
AGRIC.] (Sept. 21, 2012), http://www.bmelv.de/SharedDocs/Pressemitteilungen/2012/266-AI-Auszeichnung-B
ioenergiedoerfer2012.html.
165. Hans Ruppert et al., Wege zum Bioenergiedorf, Leitfaden [Paths to a Bioenergy Village, Guidelines],
BUNDESMINISTERIUM FÜR ERNÄHRUNG UND LANDWIRTSCHAFT [FED. MINISTRY OF FOOD & AGRIC.] 1, 10 (Feb.
2008), http://www.wege-zum-bioenergiedorf.de/fileadmin/bioenergiedorf/dateien/Leitfaden_Wege_zum_B
ioenergiedorf.pdf.
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its electricity needs and 90% of energy needed for heating.166 The villagers are
proof that it is possible to self-generate all energy needed for electricity, and most
needed for heating energy, in the backyards of a community.

Map of the “100% Renewable Energy Regions” in Germany.167 Advanced regions
(dark gray) and starter regions (light gray) are on the path to 100% renewable energy.

166. Die Energiewende Gehört Uns, supra note 163, at 27.
167. 100% Erneuerbare-Energien-Regionen [100% Renewable Energy Regions], INSTITUT DEZENTRALE
ENERGIETECHNOLOGIEN [INST. DECENTRALISED ENERGY TECHS.] 1 (Nov. 2013), http://100ee.deenet.org/fileadmin/
redaktion/100ee/PDFs/pdf_2013/100ee-Karte_Liste_November_2013.pdf (including a list of cities, villages,
and regions with population information).
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Großbardorf features a biogas plant designed to cover the heat and electricity
needs of the village, and a district heating network distributes that heat locally.168
Forty-one local farmers share ownership of the plant, and the plant receives
digestates from local agriculture. In addition, citizens invested in a communal
photovoltaic installation, which has an installed capacity of 1.9 MW. Four
additional photovoltaic installations with a total capacity of 346 kW were added
in recent years.169 The installations supply energy for 121 households, the school,
the church, the kindergarten, and the city hall.170
2. Challenges and Opportunities for Großbardorf
The success of Großbardorf is based on its community entrepreneurship. The
concept of a Bioenergiedorf depends on a high participation rate of local farmers
and citizens and a commitment to large upfront investments. Since 2005, the
citizens have invested over 15 million Euros (US$19.1 million) in local renewable energy production.171 Michael Diestel, founder of the Agrokraft, a firm that
supports local energy cooperatives through project development and energy
consulting, has been a driving force in Großbardorf’s shift to renewables.172
Throughout Germany, there are about 600 energy cooperatives that have invested
more than 800 billion Euros (US$1.02 trillion) in renewables.173
The EEG framework makes the investment in renewable energy profitable and
grants small energy producers access to the grid. It incentivizes decentralized
energy production, which is one of the stated goals of the law. Großbardorf
reduced its GHG emissions drastically by using local resources and capturing
agricultural gases. The village is energy independent and can sell its excess
energy to the market. In addition, energy production jobs are local. Electricity
and heat are generated in combined plants to maximize efficiency of both
processes.
The Bioenergiedorf model is not a template for every village and town.
Individuals often cannot shoulder the upfront investment in larger, more expensive projects such as wind energy and biogas plants. Photovoltaic installations are
generally cheaper and easier to install, but electricity production from solar in
Germany is less efficient than from wind. The model that works in Großbardorf
would not work in towns or cities that lack an involved community of citizens

168. Ruppert et al., supra note 165.
169. 100% Erneuerbare-Energien-Regionen, supra note 167.
170. Bioenergiedörfer: Großbardorf [Bioenergy Villages: Großbardorf], BUNDESMINISTERIUM FÜR ERNÄHRUNG UND LANDWIRTSCHAFT [FED. MINISTRY OF FOOD & AGRIC.], http://www.wege-zum-bioenergiedorf.de/index.
php?id⫽2117&GID⫽0&OID⫽1152&KID⫽24&firma⫽133 (last visited Jan. 27, 2015).
171. Ruppert et al., supra note 165.
172. Volle Kraft Voraus: Projekte im Überblick [Full Speed Ahead: Overview of Projects], AGROKRAFT,
available at http://www.agrokraft.de/html/p_projekte_ubersichtht.html (last visited Jan. 27, 2015).
173. See Fakten. Die Wichtigsten Daten zu den Erneuerbaren Energien, supra note 117.
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who agree to invest together in their energy future. Larger cities tend to have
more transient populations and lack the access to biomass from local agriculture.
While the Bioenergiedorf may not be the solution for every city, an increasing
number of regions and municipalities are building on direct citizen engagement
and decentralized energy production to meet local energy consumption needs.
Germans take pride in the self-sustainability and do-it-yourself approaches to
energy production. Local ownership of wind and solar installations is not only an
investment, but it also increases citizens’ ownership over their energy future, and
Großbardorf has proudly implemented the Energiewende in its backyard.174
B.

MUNICH

1. Energy Supply in Munich and Renewable Energy Targets
Munich is one of the first major cities in Germany that set a short-term goal of
becoming powered by 100% renewable energy. The municipal utility, Stadtwerke
München, is among the largest German energy and infrastructure companies. By
2025, Munich aims to derive all its electricity needs, a total of 7.5 billion kWh per
year, from wind, hydro, solar, biomass, and geothermal.175 If successful, Munich
will be the first city of more than one million people in the world that runs
entirely on electricity from renewable sources.176 Currently, Munich already
produces 47% of its electricity needs from renewable sources, which is sufficient
to provide electricity to its 800,000 households, the subway, and the tram
system.177 By 2040, Munich also wants to power its heating needs entirely from
renewable energy sources.
2. Challenges and Opportunities for Munich
Munich is an example of the large-scale challenges and solutions of the
Energiewende, as opposed to the local solutions that rural communities can find
to successfully implement the national framework. Locally, the Stadtwerke
München owns and operates thirteen hydropower plants, two biogas power
plants, one wind turbine, one geothermal energy power plant, and nineteen
photovoltaic installations.178 Additional investments in the amount of 9 billion
Euros (US$11.5 billion) are planned to complete the switch to 100% electricity
from renewables by 2025. While Munich strives to increase local installed

174. See Die Energiewende Gehört Uns, supra note 163.
175. SMW Renewable Energies Expansion Campaign, STADTWERKE MÜNCHEN [MUNICH UTILS.], http://www.
swm.de/english/company/energy-generation/renewable-energies.html (last visited Jan. 27, 2015).
176. Id.
177. See id.
178. Renewable Energies Expansion Campaign: Munich and Region, Germany and Europe, STADTWERKE
MÜNCHEN [MUNICH UTILS.] (Aug. 2014), http://www.swm.de/dms/swm/dokumente/english/map-renewableenergies.pdf.
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capacity by building new biogas and hydropower plants, the most efficient
large-scale energy production will be wind in the north.
The Stadtwerke München operates or co-owns fourteen onshore wind parks in
northern Germany, as well as one in France, Croatia, Belgium, Poland, and
Sweden; three offshore wind parks along the German North Sea Coast and one in
Great Britain; and a parabolic trough power plant in Spain.179 With so many
renewable energy sources spread across Europe, the expansion of the national
and the European power grid is a major requirement for ensuring security of
supply in larger cities such as Munich. Moreover, the concept of truly decentralized, small-scale, on-site production of renewable energy, which would reduce
requirements for transmission, is impractical for major cities and large urban
areas.
Municipal utilities are in an ideal position to implement the Energiewende on a
regional and national level: they can combine regional expertise in large-scale
energy management of a city with decentralized production and an interest in
maintaining local employment. Close to clean energy production and close to
consumers, they are crucial elements of building a decentralized network of
energy production and transmission.180 Municipal utilities plan with a city’s
long-term energy future in mind and are able to make large and long-term
investments in more efficient energy production methods and new technologies.
C.

SUMMARY

Großbardorf and Munich are two communities that decided to tackle the
challenge of the Energiewende themselves. Both had to overcome obstacles
unique to their situation: Großbardorf’s concept of a community-driven smallscale Energiewende requires energy cooperation, participation, and upfront
investment that is too large for private individuals to shoulder. However, the
village is also a local driver of the national Energiewende goals, benefitting from
preferential access to the grid and infrastructure development to eliminate energy
dependence and reduce its GHG emissions.
Munich’s municipal utility has been a driver of the city’s move to 100%
renewables. It has the capital to invest in large projects abroad and in northern
Germany, and it is able to develop large local projects, such as hydropower
plants. However, the transmission of electricity from the north of Germany and
from abroad requires the improvement and expansion of the national power grid,
as well as a seamless integration into the European grid system.

179. See id.
180. Paul Hockenos, Local, Decentralized, Innovative: Why Germany’s Municipal Utilities Are Right for the
Energiewende, ENERGIEWENDE.DE (Sept. 28, 2013), http://energytransition.de/2013/09/local-decentralizedinnovative-why-germanys-municipal-utilities-are-right-for-the-energiewende/.
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Both approaches are predicated on community or regional decisions to become
renewable and depend on their decentralized initiatives and ownership over their
energy future. While the national framework provides investment incentives and
market access, the progress of the Energiewende depends on its implementation
at the local and regional level.
CONCLUSION
Germany embarked on a large-scale societal and energy infrastructure transition some twenty-five years ago with the first national electricity feed-in
legislation. Since then, the share of renewables in Germany’s energy portfolio has
increased sevenfold. The EEG has been very successful in increasing the market
share for renewables as a path towards reducing GHG emissions and environmental pollution, while also remaining independent of energy and fuel imports. The
European energy liberalization and German legislation granting preferential
access to the grid for renewables have set the stage for decentralized renewable
energy production. More than half of the renewable power installations and
plants are owned by private citizens and farmers. This development has been
encouraged by the national framework and implemented locally in dozens of
towns and villages in Germany, as well as by individuals who install solar panels
on their rooftops. In the future, large energy companies will remain relevant
because of their ability to stabilize the grid and make large long-term investments. However, other players, such as municipal utilities, can now construct
large wind and solar parks and invest in transmission lines.
Challenges remain, such as the expansion and improvement of the national
grid to allow the production of highly efficient wind energy in northern Germany
and the transmission of that energy to regions where it is needed. In addition, as
the government phases out nuclear power plants, communities that rely on
nuclear power will need local supply or power lines. Specific challenges entail
technology improvements, more efficient energy storage, and grid modernization.
Despite these challenges, the Energiewende has the potential to prove that one
of the largest economies in the world can facilitate an infrastructure transformation to renewables. The Energiewende advances all three of the fundamental
principles of German energy law: competition in supply with a liberalized energy
market and local production that will ultimately lead to less energy production
costs; security of supply by decreasing dependency on fossil fuel imports and the
political and economic expenses associated with such imports; and environmental protection through lowered GHG emissions.
The debate over escalating costs of the EEG surcharge, the pace of the
Energiewende, support for domestic electricity-intensive industries, and international competitiveness are symptoms of a transition that Germans perceive to be
somewhat poorly managed. However, the EEG has been amended and revised
about every four years since its enactment, and the most recent amendment to the
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EEG addresses aspects of pace and market integration. Crucial for the success of
the Energiewende, however, is not just the national legal framework, but also
public support and citizen engagement. The outdated model of power production
monopolies and centralized management of energy supply must yield to local,
decentralized, innovative, and efficient approaches to energy production and
consumption.

