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Abstract
The Federal Republic of Germany and the United States (US) have adopted different models for
energy federalism. Germany allocates more authority to the federal government and the US
relies on a decentralized cooperative federalism model that preserves key roles for state actors.
This article explores and compares the relevance of federal legal structures for renewable energy
expansion in both countries. It sets out the constitutional, statutory, and factual foundations in
both Germany and the US, and explores the legal and empirical dimensions of renewable
energy expansion at the federal and state levels. The article concludes by drawing several com-
parative lessons about the significance of federal structures for energy transition processes.

Keywords: Energy transition, Renewable energy, Federalism, Germany, United States

1. 

The United States (US) and Germany are both constitutional nation-states with long,
centuries-old federal traditions.1 Comparative federalism scholarship has identified
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1 For a concise account of the historic development of US federalism see J. Kincaid, ‘The United States of
America: FromDualistic Simplicity to Centralized Complexity’, in J. Loughlin, J. Kincaid&W. Swenden
(eds),RoutledgeHandbook of Regionalism and Federalism (Routledge, 2013), pp. 157–71; for Germany
see P.H. Merkl, The Origin of the West German Republic (Oxford University Press, 1963), pp. 20–4;
K. von Beyme, ‘West Germany: Federalism’ (1984) 5(4) International Political Science Review,
pp. 381–96.
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not only commonalities, but also significant differences in the structural relations
between the federal government and the states in both legal orders.2 In the energy sec-
tor, over the course of the 20th century both countries developed similar patterns of
energy generation and supply with a mix of energy sources dominated by fossil fuels
such as coal, mineral oil, and natural gas, as well as nuclear energy. Moreover, both
countries were early movers in promoting renewable energy (RE) generation. In the
US, federal laws promoting RE were enacted as early as 1978. In Germany, the
Federal Electricity Feed-in Act of 1990 established a nationwide support system to
give incentives for RE technologies and guarantee access to the electricity grid.

Despite these important historic parallels in the early promotion of renewable
sources of energy, the general division of authority in Germany and the US between
federal and sub-federal governments differs significantly. While Germany’s federalist
system has strong unitary features and delegates legislative authority mostly to the fed-
eral government,3 the US (despite many aspects of centralization4) has retained many
features of ‘dual federalism’5 with much broader legislative authority for the states.

Against this backdrop, this article explores and compares the relevance of federal
legal structures for RE expansion in Germany and the US. Following this introduction,
Section 2 sets out the legal and factual foundations of energy federalism in Germany
and the US, including the constitutional framework (particularly the basic principles
of federal jurisdiction over the energy sector), the core statutes, and important struc-
tures of energy infrastructure – namely, the electricity grids. Section 3 explores in detail
the legal and empirical dimensions of the processes of RE expansion in Germany and
the US at both the federal and the state levels. Based upon the varying national experi-
ences with RE expansion, Section 4 draws five comparative lessons about the signifi-
cance of federal structures for energy transition processes in federal legal orders.

2.        

The Federal Constitution of Germany (Grundgesetz) grants broad federal authority for
legislation in the energy sector. Historically, the most important title is Article 74.1.11,
which authorizes federal legislation on ‘matters of the energy industry’

2 See, e.g., V.C. Jackson, ‘Comparative Constitutional Federalism and Transnational Judicial Discourse’
(2004) 2(1) International Journal of Constitutional Law, pp. 91–138, at 103–4, 114–5 and passim;
T. Döring & J. Schnellenbach, ‘A Tale of Two Federalisms: Germany, the United States and the
Ubiquity of Centralization’ (2011) 22(1) Constitutional Political Economy, pp. 83–102;
D. Halberstam & R.M. Hills, Jr., ‘State Autonomy in Germany and the United States’ (2001) 574
Annals of the American Academy of Politics and Social Science, pp. 173–84; F. Mormann, D. Reicher
& V. Hanna, ‘A Tale of Three Markets: Comparing the Renewable Energy Experiences of California,
Texas, and Germany’ (2016) 35(1) Stanford Environmental Law Journal, pp. 55–99, at 55.

3 See A. Gunlicks, The Länder and German Federalism (Manchester University Press, 2003), p. 388;
A. Benz, ‘The Federal Constitutional Court of Germany: Guardian of Unitarism and Federalism’, in
N. Aroney & J. Kincaid (eds), Courts in Federal Countries (University of Toronto Press, 2017),
pp. 193–222, at 195–200.

4 See E. Corwin, ‘The Passing of Dual Federalism’ (1950) 36(1) Virginia Law Review, pp. 1–24 (reflecting
on New Deal legal and social processes).

5 For further references and discussion see J. Bulman-Pozen, ‘From Sovereignty and Process to
Administration and Politics: The Afterlife of American Federalism’ (2014) 123(6) Yale Law Journal,
pp. 1920–57, at 1921 and passim.
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(Energiewirtschaft). Since the early days of the Grundgesetz of 1949, this title has
served as the basis for the Federal Energy Industry Act (Energiewirtschaftsgesetz
(EnWG)).6 The EnWG consists of rules on very different aspects of the energy sector,
including the foundation of energy supply as a service of public interest, regulation of
energy prices, and planning and realization of grid lines.

The EnWGalso sets the legal framework for theGerman electricity grid. The national
high-voltage grid is run by four transmission system operators, which are formally com-
panies under private law. Each of these four companies operates the extra-high-voltage
grid in a particular territory of Germany: 50Hertz operates in a plurality of states in the
German east; TenneT in a north-south corridor from the shoreline bordering the North
Sea through Hesse to Bavaria; Amprion in Rhineland-Palatinate and large parts of
North-Rhine-Westfalia in theGermanwest; andTransnet BW in theGerman southwest.

The Grundgesetz also grants exclusive federal jurisdiction for legislation on the civil
deployment of nuclear energy (Article 73.1.14) and authorizes federal legislation on air
pollution control (Article 74.1.24). Thus, the federal legislature is responsible for
choosing between different energy sources and the basic structures of energy generation
and supply. A particularly significant emanation of the federal prerogative over the
states was the decision to phase out nuclear energy in 2000–02, which was based on
negotiations between the government and enterprises (the so-called ‘nuclear consen-
sus’). The German Federal Constitutional Court dismissed a challenge to the exclusion
of states from the negotiations.7 The gradual phasing out of coal over the next two
decades – negotiated by the federal government in 2019 in a political process that
involved the states with significant representation from the mining industry8 – will be
implemented by federal legislation (at the time of writing the legislative process is
still ongoing).

In addition to the ‘internal’ federal structure of the Federal Republic of Germany,
there are the ‘external’ supranational legal structures of the European Union (EU).9

Germany is the largest Member State of the EU and thus is subject to a multitude of
relevant EU laws. Member States have granted broad powers to the EU to legislate in
the energy sector, as confirmed in Article 194 of the Treaty on the Functioning of the
European Union (TFEU).10 Since the early 1990s, the EU has enacted several packages
of directives which have heavily influenced and (to various degrees) reshaped the energy
sectors in the Member States, such as through the liberalization of energy markets and

6 The EnWG in itself is even older than the Grundgesetz; it originated in 1935; see T. von Danwitz,
‘Regulation and Liberalization of the European Electricity Market: A German View’ (2006) 27(2)
Energy Law Journal, pp. 423–50, at 427.

7 German Federal Constitutional Court, Judgment, 19 Feb. 2002, BVerfGE 104, 249.
8 For details see P. Litz, P. Graichen & F. Peter, The German Coal Commission: A Roadmap for a Just

Transition from Coal to Renewables (Agora Energiewende, 2019), pp. 4–8.
9 R. Hrbek, ‘The Effects of EU Integration on German Federalism’, in C. Jeffery (ed.), Recasting German

Federalism (Pinter, 1999), pp. 217–33;M.GroßeHüttmann,Als Bundesstaat imEU-Mehrebenensystem:
Die ‘Koevolution’ von Europäischer Union und deutschem Föderalismus seit 1949 (Jahrbuch des
Föderalismus, 2019), pp. 127–44.

10 Lisbon (Portugal), 13 Dec. 2007, in force 1 Dec. 2009 [2012] OJ C 326/47, available at: http://eur-lex.
europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2012:326:FULL:EN:PDF.
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the unbundling of utility companies and grid operators.11 Since 2015, the EU has pur-
sued the concept of the ‘EU Energy Union’, which aims towards a plurality of goals,
including decarbonization of energy sources, in light of international efforts on climate
change mitigation, energy security, efficiency, affordability, and economic competitive-
ness.12 This concept informed a series of far-reaching legal acts in the energy and cli-
mate change sectors, including an overhaul of the EU Directive on the Emissions
Trading System (EU ETS Directive),13 the new RE Directive (RED),14 the new Effort
Sharing Regulation (which allocates decarbonization commitments of EU Member
States in non-ETS sectors),15 and the new Governance Regulation for the Energy
Union and Climate Action. The last enactment establishes additional procedural duties
forMember States including a requirement that 10-year ‘integrated national energy and
climate plans’ be submitted to the EU Commission.16

In contrast to the centralized approach to energy governance in Germany, state gov-
ernments in the US have primary jurisdiction over many aspects of energy production
and delivery. Congress derives its authority to govern energy production and delivery
from the Commerce Clause in Article I.8.3 of the US Constitution. This provision states
that Congress may ‘regulate commerce … among the several states’,17 which the US
Supreme Court has recognized applies to multistate electricity systems.18 In theory,
therefore, Congress could be the sole decision maker for many aspects of the electricity
system but it has chosen to respect the historical role of state governments in electricity
governance.19

Federal oversight of the electricity sector focused initially on hydroelectric facilities
pursuant to the jurisdiction of Congress over navigable waterways.20 In 1927, the US
Supreme Court determined that the Commerce Clause prohibits states from regulating

11 K. Talus, EU Energy Law and Policy (Oxford University Press, 2003), pp. 66–109.
12 T. Pellerin, ‘The European Energy Union’, in R. Leal-Arcas & J. Wouters (eds), Research Handbook on

EU Energy Law and Policy (Edward Elgar, 2017), pp. 67–102.
13 Directive (EU) 2018/410 amending Directive 2003/87/EC to Enhance Cost-Effective Emission

Reductions and Low-Carbon Investments, and Decision (EU) 2015/1814 [2018] OJ L 76/3.
14 Directive (EU) 2018/2001 on the Promotion of the Use of Energy from Renewable Sources [2018] OJ L

328/82 (RED).
15 Regulation (EU) 2018/842 on Binding Annual Greenhouse Gas Emission Reductions by Member States

from 2021 to 2030 Contributing to Climate Action to Meet Commitments under the Paris Agreement
and Amending Regulation (EU) No 525/2013 [2018] OJ L 156/26.

16 Regulation (EU) 2018/1999 on the Governance of the Energy Union and Climate Action [2018] OJ L
328/1.

17 Ibid.
18 FPC v. Southern California Edison Co. (Colton), 376 U.S. 205 (1964) (stating that the 1935 Federal

Power Act created a ‘bright line’ between federal and state jurisdiction: ibid., pp. 205, 206–7;
New York v. Federal Energy Regulation Commission (FERC), 535 U.S. 1 (2002) (recognizing that
FERC could require states to ‘unbundle’ in-state transmission lines).

19 There is a deep body of scholarship examining US energy federalism: see, e.g., J. Rossi, ‘The Brave New
Path of Energy Federalism’ (2016) 95(2) Texas Law Review, pp. 399–466, at 399; H.M. Osofsky &
H.J. Wiseman, ‘Dynamic Energy Federalism’ (2013) 72(3) Maryland Law Review, pp. 773–843, at
773; A.B. Klass & E.J. Wilson, ‘Interstate Transmission Challenges for Renewable Energy: A
Federalism Mismatch’ (2012) 65(6) Vanderbilt Law Review, pp. 1801–73, at 1801; G.B. Pursley &
H.J. Wiseman, ‘Local Energy’ (2011) 60(4) Emory Law Journal, 877–969, at 877, 882.

20 Federal Power Act of 1920, 16 U.S. Code § 791a.
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interstate electricity sales.21 Because the federal government had not enacted laws gov-
erning such transactions and the Constitution prevented states from doing so, these
interstate sales were not subject to government oversight.22 Congress responded in
1935 by enacting the Federal Power Act (FPA), which continues to define federal and
state jurisdiction over electricity sales.

The FPA requires the Federal Energy Regulation Commission, or FERC (originally
named the Federal Power Commission), to ensure that interstate wholesale electricity
transactions are ‘just and reasonable’.23 Congress later granted FERC limited authority
to site interstate electricity transmission lines, but courts have interpreted FERC’s author-
ity so narrowly that the federal government rarely plays a role in transmission siting.24

With a few notable exceptions, the federal government does not directly control elec-
tricity generation.25 States retain their historical authority over the siting of power
plants and in-state transmission, local distribution, and retail electricity rates.26

States may use their ratemaking authority, siting and permitting laws, tax laws, and
environmental and public health laws to directly influence the state’s energy mix.
State governments may also ban the construction of certain types of electricity gener-
ation (such as California’s ban on new nuclear power plants or North Carolina’s
recently expired ban on new utility-scale wind farms), and certain types of energy pro-
duction (such asNewYork’s ban on hydraulic fracturing to extract natural gas and oil).

Other federal energy laws strike a different balance between federal and state author-
ity. The Natural Gas Act, for example, grants FERC authority to site interstate natural
gas pipelines.27 States may incentivize the construction and operation of nuclear power
plants, but the federal Nuclear Regulatory Commission issues operating licences and
governs nuclear reactor operations.28 There are also numerous federal and state policies
to incentivize energy technologies through grants, tax credits, and government-funded
research.29 US Congress has debated implementing a federal renewable portfolio stand-
ard pursuant to its Commerce Clause authority, but thus far federal legislators have not
adopted the proposals.30

21 Public Utilities Commission of Rhode Island v. Attleboro Steam & Electric Co., 273 U.S. 83 (1927).
22 Ibid.
23 Federal Power Act, n. 20 above, §§ 824d–e.
24 Piedmont Environmental Council v. FERC, 558 F.3d 304 (4th Cir. 2009).
25 The Tennessee Valley Authority ‘is a corporate agency of the United States that provides [wholesale] elec-

tricity … in parts of seven southeastern states’: Tennessee Valley Authority, ‘About TVA’, available at:
https://www.tva.gov/About-TVA. There are also four ‘power marketing administrations’which primarily
manage hydroelectric facilities: see, e.g., Western Area Power Administration, ‘About WAPA’, available
at: https://www.wapa.gov/About/Pages/about.aspx; Bonneville Power Administration, ‘About Us’, avail-
able at: https://www.bpa.gov/news/AboutUs/Pages/default.aspx.

26 Federal Power Act, n. 20 above, §§ 791–828c.
27 Natural Gas Act of 1938, 15 U.S. Code § 717f.
28 US Nuclear Regulatory Commission, ‘The Commission’, available at: https://www.nrc.gov/about-nrc/

organization/commfuncdesc.html.
29 Congressional Research Service, ‘Renewable Energy and Energy Efficiency Incentives: A Summary of

Federal Programs’, R40913, 15 Nov. 2019, available at: https://fas.org/sgp/crs/misc/R40913.pdf.
30 Congressional Research Service, ‘Options for a Federal Renewable Electricity Standard’, R41493,

12 Nov. 2010, available at: https://crsreports.congress.gov/product/pdf/R/R41493/6.
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Federalism in the electricity sector, then, has different impacts across the country
depending upon three factors: (i) whether a state’s electricity system is connected to a
multistate grid; (ii) the makeup of a state’s electricity generation mix; and (iii) the struc-
ture of a state’s electricity market. Firstly, the US has three large electricity grids. Two of
these grids – the Eastern Interconnect and theWestern Interconnect – are multistate net-
works.31Wholesale transactions in these states are therefore subject to FERCoversight.
The third – ERCOT– is located entirely within Texas and thus is not subject to FERC
oversight as a result of limited interstate connections.32

Secondly, the electricity generation mix differs among the states, depending in part
on the resources available and in part on state energy policies. Utilities in many states in
the eastern and midwestern US depended heavily on coal-fired generation. States in the
Pacific Northwest continue to rely heavily on hydropower. The majority of utility-scale
wind generation is located in the Midwest. Nuclear generation is located primarily in
the eastern US but support for nuclear power is not uniform. Over half of the states
have enacted renewable portfolio standards (RPSs) to require utilities to include specific
percentages of RE in their respective electricity mixes, but these also vary by state.
Federal policies affecting a particular energy resource, such as coal or wind generation,
therefore have different impacts across the country.

Thirdly, the majority of US states rely on vertically integrated monopoly utilities to
manage their own system operations. State agencies set retail electricity rates for the
monopoly utilities and oversee the utilities’ long-term planning. In other states the
monopoly utilities and other power plant owners participate in organized regional elec-
tricity markets that are managed by independent operators – known as regional trans-
mission organizations (RTOs). State utilities commissions in these states may oversee
retail sales, but the wholesale transactions are governed by the RTO rules and subject
to federal oversight. Opting into an RTO can help to manage wholesale electricity
prices and take advantage of economies of scale for reserve capacity and new transmis-
sion investments, but it also requires state governments to cede some control over trans-
mission investments and related cost allocation.

The ‘bright line’ between federal and state jurisdiction remains relatively intact in
states which maintain traditional electric utilities that control electricity generation,
transmission, and retail sales within their territories. State energy policies for utilities
that do not participate in RTOmarkets are relatively immune from federal interference.
Conflicts over federal and state authority are increasing in RTO markets, however, as
FERC and some RTOs consider changing their auction rules to reduce the impact of
state energy subsidies on the RTO markets.33

31 US Energy Information Admin., ‘US Electric System Is Made Up of Interconnections and Balancing
Authorities’, 20 July 2016, available at: https://www.eia.gov/todayinenergy/detail.php?id=27152.

32 FERC, ‘ERCOT’, 20 Dec. 2018, available at: https://www.ferc.gov/industries/electric/indus-act/rto/ercot.
asp.

33 D. Cullenward & S. Welton, ‘The Quiet Undoing: How Regional Electricity Market Reforms Threaten
State Clean Energy Goals’ (2019) 36 Yale Journal on Regulation Bulletin online articles, available at:
https://www.yalejreg.com/bulletin/the-quiet-undoing-how-regional-electricity-market-reforms-threaten-
state-clean-energy-goals. See further discussion in Section 3.

Transnational Environmental Law, 10:2 (2021), pp. 293–320298

https://doi.org/10.1017/S2047102520000345 Published online by Cambridge University Press

https://www.eia.gov/todayinenergy/detail.php?id=27152
https://www.eia.gov/todayinenergy/detail.php?id=27152
https://www.ferc.gov/industries/electric/indus-act/rto/ercot.asp
https://www.ferc.gov/industries/electric/indus-act/rto/ercot.asp
https://www.ferc.gov/industries/electric/indus-act/rto/ercot.asp
https://www.yalejreg.com/bulletin/the-quiet-undoing-how-regional-electricity-market-reforms-threaten-state-clean-energy-goals
https://www.yalejreg.com/bulletin/the-quiet-undoing-how-regional-electricity-market-reforms-threaten-state-clean-energy-goals
https://www.yalejreg.com/bulletin/the-quiet-undoing-how-regional-electricity-market-reforms-threaten-state-clean-energy-goals
https://doi.org/10.1017/S2047102520000345


Two recent US Supreme Court cases demonstrate the challenges with the Federal
Power Act’s distinction between retail and wholesale markets. In FERC v. EPSA, the
Court considered whether ‘demand response’ (compensating certain customers for
reducing energy consumption during periods of high demand) qualified as wholesale
or retail transactions, and thus whether FERC had authority to specify compensation
for demand response products in RTO markets.34 The Supreme Court concluded that
FERC’s authority over practices that ‘directly affect’ wholesale markets was sufficient
to establish jurisdiction over RTO demand response transactions.35 In Hughes
v. Talen, the Court considered a Maryland law that subsidized the construction of a
new natural gas-fired power plant in the state.36 Maryland’s electricity sector is restruc-
tured and the state’s electricity providers participate in an RTO. The state law deter-
mined the amount of the subsidy based on the RTO capacity market clearing
prices.37 The Supreme Court found that this direct link amounted to Maryland
attempting to govern interstate wholesale electricity transactions – a realm exclusively
reserved for FERC.38

Interpreted broadly, these two cases could allow a significant expansion of federal
jurisdiction under the existing Federal Power Act, potentially having an impact upon
state RE policies. Subsequent decisions by lower courts have limited the reach of the
cases by upholding new state subsidies for nuclear power plants that are at risk of
early retirement because they are uncompetitive in RTO markets.39 Jurisdictional
uncertainty remains, however, and it is unclear whether FERCwill exert more influence
over RTO market rules.

3.   
     

3.1. Germany

Federal renewable energy policies

Just as the Constitution assigned far-reaching legislative authority in the energy sector
to the federal level, the core legislation of RE expansion was enacted as federal legisla-
tion. The first federal statute with a national support scheme for RE was the 1990
Electricity Feed-in Act (Stromeinspeisungsgesetz (StrEG)), based on Articles 74.1.11
and 74.1.24 of the Grundgesetz.40 In the German electricity mix at that time, hard
and brown coal (mostly extracted from domestic sites) accounted for about 50%,

34 FERC v. Electric Power Supply Association, 136 S. Ct. 760 (2016).
35 Ibid.
36 Hughes v. Talen Energy Marketing, LCC, 136 S. Ct. 1288 (2016), at 1294.
37 Ibid., p. 1298.
38 Ibid.
39 Coalition for Competitive Electricity, Dynergy Inc. v. Zibelman, 906 F.3d 41 (2d Cir. 2018).
40 Stromeinspeisungsgesetz, 7 Dec. 1990, BGBI. I S. 2633.

Johannes Saurer and Jonas Monast 299

https://doi.org/10.1017/S2047102520000345 Published online by Cambridge University Press

https://doi.org/10.1017/S2047102520000345


nuclear energy for about 30%.41 Hydropower, the only relevant RE technology at the
time, accounted for under 5.4% of electricity production. The US Public Utilities
Regulatory Policy Act (PURPA) of 197842 served as a source of inspiration for delibera-
tions on RE support legislation in the German Federal Parliament in the 1980s,
although the instruments eventually implemented in the StrEG were different.43 The
StrEG 1990 established a model of technology-specific feed-in tariffs (FITs) for renew-
able energies and an obligation to purchase for the corporate energy providers. The
StrEG established a unitary support scheme with equal support conditions for all of
Germany.44 Statistically, the 1990s witnessed a moderate expansion of RE: in 2000
it contributed about 6.5% (including hydropower) of national electricity production.45

Renewable energy expansion under the Renewable Energy Sources Act (EEG) 2000

The StrEG paved the way for the Renewable Energy Sources Act (Erneuerbare-
Energien-Gesetz (EEG)), which was enacted as a federal statute in 2000, again based
onArticles 74.1.11 and 74.1.24 of the Grundgesetz.46 At the time, the goal of RE expan-
sion gained broad political support based on the need to replace the fading capacities of
nuclear energy in the German electricity mix. Since then, the EEG has remained the core
statute of RE policy in Germany, despite many textual and conceptual changes.

As a legal instrument of technology promotion in the RE sector, the EEG 2000
aimed to stimulate private investment in RE installations through long-term price guar-
antees that would compensate for the gap between the generation cost of RE and actual
electricity market prices. Thus, the EEG combined several investment-oriented features,
including technology-specific FITs, long-term (20 years) compensation periods, guar-
anteed access to the electricity grid, and priority grid access over conventional (fossil)
fuels.47

The EEG established a specific surcharge mechanism to refinance the payments
guaranteed to the investors in RE. Each year the amount of the EEG surcharge is deter-
mined on the basis of the difference between the overall amount of the guaranteed FITs
and the relative market price at the energy exchange, and passed along to energy con-
sumers as a surcharge to each unit of electricity (ct/kwH).With the expansion of RE the
EEG surcharge increased to 3.59 ct/kwH in 2012 and about 6.5 ct/kwH in 2014 and

41 Umweltbundesamt, ‘Stromerzeugung erneuerbar und konventionell’, 2019, available at:
https://www.umweltbundesamt.de/daten/energie/stromerzeugung-erneuerbarkonventionell#textpart-3.

42 For further information on PURPA, see Section 3.2. below.
43 In particular, the Green Party promoted key instruments of PURPA as a model for federal legislation in

Germany: see Motion of the Parliamentary Faction of the Green Party of 12 Dec. 1986, BT-Drs.
10/6745, p. 7; Motion of the Parliamentary Faction of the Green Party of 31 Mar. 1988, BT-Drs.
11/2079, pp. 8, 43.

44 The European Court of Justice upheld the support scheme of the StrEG against challenges under EU com-
monmarket law (freedom of goods and prohibition of state aid): see Case C-379/08, PreussenElektra AG
v. Schleswag AG, ECLI: EU:C:2001:160.

45 Umweltbundesamt, n. 41 above.
46 Erneuerbare-Energien-Gesetz, 29 Mar. 2000, BGBI. I, p. 305.
47 Ibid., § 3.1.1.
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the following years.48 The EEG grants broad exemptions from the EEG surcharge to
energy-intensive industries; these exemptions address the international competitiveness
of the German economy and the problem of carbon leakage.

Conceptual changes: From FITs to market premiums and bidding processes

The 2014 and 2017 revisions of the EEG brought far-reaching conceptual changes.49

With these revisions the German federal legislature aimed to limit the rising costs of
energy transition, reflected in the increasing EEG surcharge, in the interests of both con-
sumer electricity bills and the international competitiveness of German industries.50 An
additional goal was adjustment to changing market dynamics. The enormous scale of
global investment in RE, technological progress in the efficiency of RE installations, and
the emergence of mass production capacities in Asia have led to massive reductions in
RE production and installation costs. The cost of each kwH of wind and photovoltaic
energy is significantly lower than in the early 2000s. Perhaps most significantly, the
production cost of electricity from freestanding photovoltaic installations has dropped
by almost 80% between the early 2000s and 2016.51

Moreover, the 2014/2017 reforms of the EEG answered to increased pressure in EU
competition law in favour of a more market-oriented system of RE support. The EU
Commission conceived of the German RE support scheme as a national subsidy with
negative protectionist effects on the EU energy market which had to be justified
under the rules of EU state aid law according to Articles 107–109 TFEU. The
Commission Guidelines on State Aid for Environmental Protection and Energy
2014–2052 articulated a set of market-oriented conditions for RE aid schemes in EU
Member States. A de minimis rule applies for smaller installations. The EU judiciary
has sent mixed signals. In 2016, the European General Court – formerly the Court
of First Instance – sided with the EU Commission.53 In 2019, the European Court of
Justice reversed the judgment and held that the support scheme of the EEG 2012 did
not constitute state aid in the sense of Articles 107–109 TFEU.54 The 2019 judgment
clearly increases the leeway for Member States in the design of national RE support
systems as a matter of EU primary law. The practical effects, however, remain limited,

48 See Bundesnetzagentur, Press Release, ‘EEG Surcharge Falls to 6.405 ct/kWh in 2019’, 15Oct. 2018, avail-
able at: https://www.bundesnetzagentur.de/SharedDocs/Pressemitteilungen/EN/2018/20181015_EEG.
html.

49 An English translation of the EEG 2017 is available at: https://www.bmwi.de/Redaktion/EN/Downloads/
renewable-energysources-act-2017.pdf%3F__blob%3DpublicationFile%26v%3D3. All following quo-
tations from the EEG follow this translation.

50 E. Gawel et al., ‘Rationales for Technology-Specific RES Support and Their Relevance for German Policy’
(2017) 102 Energy Policy, pp. 16–26, at 23.

51 H. Höfling, ‘Kosten der Erneuerbaren Energien: Wie teuer ist der Ökostrom wirklich?’, KfW Research,
No. 145, 6 Oct. 2016, p. S.2, available at: https://www.kfw.de/PDF/Download-Center/Konzernthemen/
Research/PDF-Dokumente-Fokus-Volkswirtschaft/Fokus-Nr.-145-Oktober-2016-Kosten-EE-Ausbau.pdf.

52 Communication from the Commission, ‘Guidelines on State Aid for Environmental Protection and
Energy 2014–2020’ [2014] OJ C 200/1.

53 Case T-47/15, Germany v. Commission, ECLI:EU:T:2016:281.
54 Case C-405/16 P, Germany v. Commission, ECLI:EU:C:2019:268.
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because the generally market-oriented approach of EU law has more recently also been
entrenched in EU secondary law, which is equally binding on Member States. The
recently enacted EU Renewable Energy Directive requires that RE support schemes in
Member States ‘shall provide incentives for the integration of electricity from renewable
sources in the electricity market in a market-based and market-responsive way’.55

The influence of EU RE policy is clearly visible in the 2014/2017 EEG amendments.
The former standard instrument of RE support, long-term FITs, was largely replaced.
As an instrument of market integration, electricity from RE sources was generally to be
sold directly on the electricity market.56 The support scheme changed to a system of
bidding processes and market premiums. As confirmed in § 2 Sec. 3 Sent. 1 EEG
2017: ‘The level of payments for electricity from renewable energy is to be determined
by auctions’. At such auctions the competent authority (the Federal Network Agency)
would propose the payment of market premiums in return for the production of a cer-
tain quantity of RE electricity. The market premiums would then be awarded to the
lowest bids until the quantity is met. Guaranteed FITs became the exception to the
rule and were limited to the support of small RE installations, such as rooftop solar
panels on private homes.57 A similar market-oriented support scheme has been intro-
duced into the legal framework for offshore wind energy.

For future RE expansion the EEG 2017 contains ambitious goals. The share of RE in
gross electricity consumption will be increased to 40–45% by 2025, to 55–60% by
2035, and to at least 80%by 2050.58 For the key RE technologies, § 4 EEG 2017 estab-
lishes a so-called ‘development corridor’:

1. an annual gross new-build of onshore wind energy installations with an installed capacity
of a) 2,800 megawatts [(MW)] in 2017 to 2019 and b) 2,900 MW from 2020;

2. a rise in the installed capacity of the offshore wind energy installations to a) 6,500 MW in
2020 and b) 15,000 MW in 2030;

3. an annual gross new-build of solar installations with an installed capacity of 2,500MW; and
4. an annual gross new-build of biomass installations with an installed capacity of 150 MW

in 2017 to 2019.59

The different amounts also express a ranking of the RE technologies. In effect, the EEG
2014/2017 narrowed the focus of RE expansion on wind and solar energy and left only
a minor role for biomass.

Interim results: Renewables rise to almost 40%of overall electricity consumption (2018)

From an overarching perspective the RE expansion strategy of the EEG 2000 was very
successful. From 2000 to 2010 the share of RE in overall electricity consumption tripled

55 RED, n. 14 above, Art. 4.2.
56 EEG 2017, n. 49 above, § 2 Sec. 2.
57 Ibid., §§ 46 ff.
58 Ibid., § 1 Sec. 2.
59 Ibid.
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from about 6% to 17%; by 2018 it had increased steadily to 37.8%.60 The various RE
technologies contribute very differently to the overall amount. The single most impor-
tant technology is onshore wind energy (40.9%). Offshore wind contributes 8.6%;
photovoltaics 20.5%; and biogas/biomethane 14.2%.61

Differentiation at the state level: A significant north-south divide

However, there is very significant differentiation at the state level. This is particularly
true for onshore wind energy, the single most important RE technology. In absolute
quantity of installed wind energy capacity the leading states (as of 2017) are located
in the north, northwest and northeast of Germany – namely, Lower Saxony,
Schleswig-Holstein, Brandenburg, North Rhine-Westfalia, and Saxony-Anhalt
(Figure 1). The dominance of the north is bolstered by the increasing wind energy off-
shore capacities in theNorth Sea and in the Baltic Sea. A southwestern statewith a volu-
minous quantity of installed wind energy capacity – given the relatively small territory
of the state – is Rhineland-Palatinate. The large territorial states in the south,
Baden-Württemberg and Bavaria, lag significantly behind (Figure 1).

Bavaria and Baden-Württemberg, however, are the leading German states in solar
energy installation and RE from biomass facilities. Bavaria and Baden-Württemberg
account for almost half of the photovoltaic installations in the whole of Germany
(Figure 1). Still, given the significantly higher overall amount of wind energy, the endeav-
ours of the southern states in photovoltaics do not make up for the overall lead of the
northern states in RE expansion because of the onshore wind energy installations in
those states. As a consequence, southern Germany was hit particularly badly by the
retirement of nuclear power plants (and will similarly be hit in the 2020s and 2030s
by the closure of coal-fired plants62) because of the lack of immediate regional RE
electricity capacities to substitute for the emerging gap in electricity supply.

The gap between north and south in RE generation is particularly obvious on a per
capita basis. In 2018, the leading states in per capita electricity generation were
Schleswig-Holstein (7,818.3 kWh), Brandenburg (7,338.6 kWh) and Mecklenburg
West Pomerania (7,067.5 kWh). Given that the overall annual per capita electricity
consumption in Germany levels at around 7,000 kWh per year,63 RE generation in
these states already exceeds the average German per capita consumption rate. To the
contrary, states with much lower annual per capita generation like North Rhine

60 Umweltbundesamt, ‘Erneuerbare Energien in Deutschland: Daten zur Entwicklung im Jahr 2018’,
Hintergrundpapier, Mar. 2019, p. 7, available at: https://www.umweltbundesamt.de/publikationen/
erneuerbare-energien-in-deutschland-2018.

61 Ibid., p. 8.
62 For the proposal of the federal coal commission of Jan. 2019 see Litz, Graichen & Peter, n. 8 above.
63 The Organization for Economic Cooperation and Development (OECD) and the International Energy

Agency (IEA) recorded for Germany in 2014 electric power consumption of 7,035 kWh per capita:
The World Bank, ‘Electric Power Consumption (kWh per capita): Germany’, 2014, available at:
https://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC?locations=DE.
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Figure 1 Renewable Energy Installations in the German States
Sources: Bundesverband WindEnergie, ‘Die deutschen Bundesländer im Vergleich’, 31 Dec. 2019, available at: https://www.wind-energie.de/themen/zah-
len-und-fakten/bundeslaender; Agentur für Erneuerbare Energien e.V. (ed.), ‘Bundesländer mit Neuer Energie: Statusreport Föderal Erneuerbar 2019/
2020’, Dec. 2019, p. 197.
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Westfalia (1,104 kWh), Baden-Württemberg (1,487.9 kWh), and Bavaria (2,871.7
kWh) are far from self-sustaining RE production.64

Reasons for state differences

There are several reasons why RE production varies across the 16 German states.
Firstly, geographical conditions play an important role. This is particularly true for

wind energy on land. In the urban environment of the three German ‘city states’ (Berlin,
Hamburg, and Bremen) there is insufficient territory available to build wind energy
facilities in significant quantity, regardless of the regional wind conditions.

For the 13 German ‘territory states’ (Flächenstaaten) the regional wind conditions
are a relevant factor. Wind energy experts divide Germany into four wind zones.
Wind zone IV – the zone with the best wind conditions – covers only a small fraction
of German territory, mostly along the shoreline bordering the North Sea.65 Wind
zone III covers ‘sites near the coast’ (also only a small fraction of the German territory
at large) located in Schleswig-Holstein, Lower Saxony, Mecklenburg-West Pomarania,
and Brandenburg). Wind zone II (‘typical inland sites’) and wind zone I (‘low profile
wind energy sites’) make up most German territory, particularly in the German
south and southwest (Hesse, Bavaria, Baden-Württemberg).66 All else being equal,
wind energy investments are more lucrative in the German north and northeast than
in other parts of Germany. This ‘natural advantage’ explains the leading role of
Schleswig-Holstein, Lower Saxony, Mecklenburg-West Pomarania, and Brandenburg
in wind energy.

Secondly, law and policy at the state level also play a significant role. A particularly
important tool is land designation for RE (which prioritizes RE land use over compet-
ing interests). The state approaches vary and express different degrees of favourability
vis-à-vis RE. For example, while some states require a minimum distance of only
800 metres between a wind energy facility and the nearest residence in a specific type
of planning zone (Rhineland-Palatinate),67 the minimum distances in other states are
significantly greater. In 2014, the state of Bavaria implemented the so called ‘10 H
Rule’ in the Bavarian building code. It requires a minimum distance of ten times the
height of the wind turbine to the next residence.68 Because the average height of

64 The advantage of the north in RE expansion leads to another characteristic of German energy transition:
the significant need for new electricity transportation capacity, particularly in the north-south direction
(see Section 4.4. below).

65 Fraunhofer IEE, Windenergie Report Deutschland 2018 (2019), p. 37–8.
66 Ibid., pp. 37–8.
67 ‘Hinweise für die Beurteilung der Zulässigkeit der Errichtung von Windenergieanlagen in

Rheinland-Pfalz (Rundschreiben Windenergie): Gemeinsames Rundschreiben des Ministeriums für
Wirtschaft, Klimaschutz, Energie und Landesplanung, Ernährung, Weinbau und Forsten und des
Ministeriums des Innern, für Sport und Infrastruktur des Landes Rheinland-Pfalz’, 28 May 2013,
MBl. 2013, p. 25, Nr. E, 1, available at: https://mueef.rlp.de/fileadmin/mulewf/Themen/
Energie_und_Strahlenschutz/Energie/Rundschreiben_28_05_2013_.pdf.

68 Gesetz zur Änderung der Bayerischen Bauordnung und des Gesetzes über die behördliche Organisation
des Bauwesens, des Wohnungswesens und der Wasserwirtschaft, 17 Nov. 2014, [2014] Bayerisches
Gesetz- und Verordnungsblatt, pp. 478–88.
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effective wind turbines in Bavaria is about 200 metres, the practical effect of this rule
has been an almost complete end to new wind turbines in Bavaria.69 In 2018, the
state government of North Rhine-Westfalia introduced a regular minimum distance
of 1,500 metres between wind energy facilities and housing areas.70

Political science research has examined the motives of state governments in enacting
minimum distance rules at the lower end of the range. On the one hand, there are eco-
nomic motives.71 Local governments in the states with large shares of RE/wind-energy
tend to emphasize the economic benefits of RE in terms of local RE industries, job
growth, and similar. In states in which the economy is developing below the average
gross domestic product (GDP) of German states, state governments tend to promote
RE as a tool of economic modernization72 as, for example, in Mecklenburg-West
Pomerania, Brandenburg, and Lower Saxony. On the other hand, there are examples
of ecologically driven wind energy expansion at the state level. In the state of
Rhineland-Palatinate, for example, the involvement of the Green Party in the state gov-
ernment could be identified as the main cause of a particular significant period of wind
energy expansion after 2011.73

Thirdly, the 2014/2017 changes in the RE support system from FITs towards
market-orientation and auctioning has widened the gap between RE in north/northeast
Germany and the south, as a result of the particular design of auctioning conditions.
Between 2010 and 2017 about 20% of new wind energy capacity had been installed
in the south (south of the river Main), and about 80% in the north. However, in the
first four bidding procedures for wind energy conducted by the BNetzA in 2017 and
2018 the share of EEG-supported wind energy installations from northern Germany
increased to about 90%, while the share of the south dropped to about 10%.74

3.2. United States

Federal renewable energy policies

There is no coordinated national RE policy in the US, and the future trajectory of RE
growth will depend on a complex interaction between various state policies, electricity
market rules, and shifting federal priorities. Divergent views about the role of RE in the

69 Umweltbundesamt, ‘Position/März 2019, Auswirkungen von Mindestabständen zwischen
Windenergieanlagen und Siedlungen’, pp. 9–10, available at: https://www.umweltbundesamt.de/sites/
default/files/medien/1410/publikationen/2019-03-20_pp_mindestabstaende-windenergieanlagen.pdf.

70 Gemeinsamer Runderlass des Ministeriums für Wirtschaft, Innovation, Digitalisierung und Energie
(Az. VI.A-3 – 77-30 Windenergieerlass), des Ministeriums für Umwelt, Landwirtschaft, Natur- und
Verbraucherschutz (Az. VII.2-2 – 2017/01 – Windenergieerlass) und des Ministeriums für Heimat,
Kommunales, Bau und Gleichstellung des Landes Nordrhein-Westfalen (Az. 611 – 901.3/202),
8 May 2018, available at: https://recht.nrw.de/lmi/owa/br_vbl_detail_text?anw_nr=7&vd_id=16977.

71 This perspective is emphasized by S. Wurster & C. Hagemann, ‘Two Ways to Success Expansion of
Renewable Energies in Comparison between Germany’s Federal States’ (2018) 119 Energy Policy,
pp. 610–9.

72 Ibid., p. 618.
73 Ibid., p. 616.
74 Staatsanzeiger Baden-Württemberg, 14 Sept. 2018, Nr. 36, Sonderbeilage: ‘Energiewendetage’, Flaute

beim Ausbau im Südwesten: dabei fehlt es nicht am Wind, p. 6.
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US electricity sector are on stark display with the diametrically opposed approaches to
energy and environmental protection between the Obama and Trump administrations.
President Trump famously supported subsidies for coal and claimed that climate
change is a hoax. Nonetheless, generation from renewable resources is projected to
expand in the coming years and numerous US states announced that they will take
steps to contribute to the US commitments under the Paris Agreement75 despite the
Trump administration’s withdrawal plans.76

Like Germany, RE in the US has increased rapidly since 2010 as a result of a com-
bination of favourable policies and falling prices. RE resources accounted for 18% of
total electricity generation in 2018, up from 10% in 2010.77 Hydropower accounts for
approximately 7% of the total US energy mix.78 The remainder of US electricity gen-
eration was provided by natural gas (34%), coal (28%), and nuclear (19%).79 As
Figure 2 demonstrates, hydroelectric power was the dominant RE resource historically,
but generation from hydro is not expected to increase. In contrast, wind and solar
energy have increased steadily, and the US Energy Information Administration projects

Figure 2 US Renewable Energy Generation (History and Projections)
Source: US Energy Information Administration, ‘Annual Energy Outlook 2017’, available at:
https://www.eia.gov/aeo.

75 Paris (France), 12 Dec. 2015, in force 4 Nov. 2016, available at: http://unfccc.int/paris_agreement/items/
9485.php.

76 H. Tabuchi & H. Fountain, ‘Bucking Trump, These Cities, States and Companies Commit to Paris
Accord’, New York Times, 1 June 2017, available at: https://www.nytimes.com/2017/06/01/climate/
american-cities-climate-standards.html.

77 US Energy Information Administration, ‘Annual EnergyOutlook 2020’, 29 Jan. 2020, p. 17, available at:
https://www.eia.gov/outlooks/aeo; US Energy Information Administration, ‘EIA Forecasts Renewables
Will Be Fastest Growing Source of Electricity Generation’, Today in Energy, 18 Jan. 2019, available
at: https://www.eia.gov/todayinenergy/detail.php?id=38053.

78 US Energy Information Administration, ‘Short Term Energy Outlook’, 10 Dec. 2019, available at:
https://www.eia.gov/outlooks/steo/report/electricity.php.

79 Ibid.
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that wind will be the dominant RE resource between 2020 and 2050. In April 2019, RE
generation surpassed coal-fired generation for the first time.80

Federal involvement in RE deployment has focused primarily on removing barriers
to market access for non-utility power generators, incentivizing RE investment through
tax credits, and funding for research and development. The US Congress enacted a suite
of new energy laws in the late 1970s in response to the Organization of the Petroleum
Exporting Countries (OPEC) oil embargo, the resulting energy crisis, and an economic
recession. PURPA was an early effort to create opportunities for RE to compete in the
electricity sector.81 The law requires electric utilities to purchase power from certain
small ‘qualifying facilities’ (80 MW or less), including most types of RE generation.
The qualifying facilities are compensated based on the utility’s ‘avoided cost’ (namely,
the amount the utility would otherwise spend to generate or procure the same amount
of power).82 PURPA allows state utility commissions to determine the avoided cost
rates for their respective states, which may vary significantly.83

Figure 3 States with Renewable Portfolio Standards and Goals
Source: US Energy Information Administration, n. 98 below.

80 US Energy Information Administration, ‘US Electricity Generation from Renewables Surpassed Coal in
April’, Today in Energy, 26 June 2019, available at: https://www.eia.gov/todayinenergy/detail.php?
id=39992.

81 16 U.S. Code §§ 824a–3a&b; J. Moot, ‘Economic Theories of Regulation and Electricity Restructuring’
(2004) 25(2) Energy Law Journal, pp. 273–318, at 273–4.

82 See Public Utilities Regulatory Policy Act (PURPA), 16 U.S. Code § 2601 (2017).
83 16 U.S. Code § 824a–3a&b.
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Federal efforts since the enactment of PURPA generally have relied on financial
incentives and market rules to facilitate investment in RE. The 1992 Energy Policy
Act established federal tax credits to encourage investment in RE generation.84 The
law provided a credit for each kilowatt/hour generated by a qualifying RE resource
(referred to as a production tax credit or PTC).85 The amount of the credit has fluctu-
ated since 1992.86 Congress subsequently allowed RE developers to choose a one-time
30% investment tax credit (ITC) when the project entered service in lieu of the ongoing
PTC.87 The initial PTC tax credits expired in 1999 and Congress has intermittently
extended the credits for short periods at a time, creating lapses in credit availability
and contributing to boom-and-bust investment cycles.88 Lawmakers reached a com-
promise in 2016 to extend the RE tax credits for utility scale generation with a specified
schedule to phase out credits after 2019, but again adopted a limited, temporary exten-
sion in 2020.89

The 1992 Energy Policy Act also simplified rules for independent (non-utility)
wholesale generators to engage in interstate electricity transactions and allowed these
generators to petition FERC for access to a utility’s transmission system. FERC subse-
quently enacted new rules to help to remove barriers facing new electricity generators,
including RE, by requiring open access for interstate transmission lines, encouraging
regional planning, and establishing rules to facilitate the creation of regional electricity
markets.90

State renewable energy policies

RE generation varies widely across the US states as a result of differences in energy
resources and policies. Texas has the highest amount of wind capacity, far surpassing
other states, from a combination of steadywinds and state policy to construct new trans-
mission lines to deliver the wind power to large urban areas.91 Many of the other states
with large amounts of installed wind generation capacity are located in the Midwestern
US, with favourable wind resources. While the states with the highest amounts of
installed wind energy each have favourablewind resources, the states with high amounts
of solar are not necessarily those with the highest amounts of solar irradiance.92

84 Energy Policy Act of 1992, Pub. L. No. 102-486, 106 Stat. 2776.
85 Congressional Research Service, ‘The Renewable Electricity Production Tax Credit: In Brief’, R43453,

29 Apr. 2020, pp. 1–2, available at: https://fas.org/sgp/crs/misc/R43453.pdf.
86 L.L. Davies, ‘Tracing US Renewable Energy Policy’ (2013) 43(4) Environmental Law Reporter News &

Analysis, pp. 10320–7, at 10326.
87 Congressional Research Service, n. 85 above, pp. 2–3.
88 Union of Concerned Scientists, ‘Production Tax Credit for Renewable Energy’, 9 Feb. 2015, available at:

https://www.ucsusa.org/clean-energy/increase-renewable-energy/production-tax-credit.
89 Congressional Research Service, n. 85 above, pp. 2, 6.
90 FERC, Regional Transmission Organizations, Order No. 2000, 65 Federal Register, pp. 810–4,

6 Jan. 2000.
91 US Energy Information Administration, ‘Texas Ranks First in US-Installed Wind Capacity and Number

of Turbines, 31 Jul. 2019, available at: https://www.eia.gov/todayinenergy/detail.php?id=40252.
92 National Renewable Energy Laboratory, ‘Direct Normal Solar Irradiance’, 22 Feb. 2018, available at:

https://www.nrel.gov/gis/assets/pdfs/solar_dni_2018_01.pdf.
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California is among the states with the most consistent solar resource and has numerous
policies to incentivize solar energy generation.93 The state boasts the highest amount of
installed solar generation, surpassing 26,000 MW in 2019.94 North Carolina ranks
second, with approximately 5,600 MW installed.95 Other states ranking high in
installed capacity include Massachusetts and New Jersey (3,000 and 2,500 MW
installed, respectively), which have less favourable solar irradiance than most other
states but rank among the highest in installed solar because of their state policies.96

Many state governments have implemented RE policies that supplement federal pol-
icies. Twenty-nine states and the District of Columbia have implemented RPSs which
create mandatory RE targets, thus guaranteeing market demand for qualifying RE gen-
eration.97 RPS policies identify a minimum amount of RE that electric utilities or other
retail electricity providers must include in their respective generation mix.98 Utilities
may comply by investing directly in qualifying renewable facilities or purchasing renew-
able energy credits (RECs) which represent one MW-hour of qualifying RE gener-
ation.99 These state policies vary significantly over which resources qualify as
‘renewable’ and how REC markets function, but together they have been a significant
factor contributing to the growth of RE in the US. According to a report from the
Lawrence Berkeley National Laboratory, ‘[r]oughly half of all growth in US renewable
electricity generation and capacity since 2000 is associated with state RPS
requirements’.100

Many state governments are increasing RE requirements and implementing new
clean energy mandates. For example, the California legislature has recently extended
its carbon market beyond 2020 and increased the state’s RPS to require public utilities
to procure 50% of their electricity from renewable sources by 2030. Seven states
(including California) and the District of Columbia have committed to achieving a
100% carbon-free electricity sector within their respective borders between 2040
and 2050.101

93 See, e.g., NC Clean Energy Technology Center, ‘Database of State Incentives for Renewables &
Efficiency’, available at: https://dsireusa.org.

94 Solar Energy Industries Association, ‘Solar Industry Research Data’, available at: https://www.seia.org/
solar-industry-research-data.

95 Ibid.
96 Ibid.
97 J. Durkay, State Renewable Portfolio Standards and Goals, National Conference of State Legislatures,

1 Aug. 2017, available at: http://www.ncsl.org/research/energy/renewable-portfolio-standards.aspx.
98 US Energy Information Administration, ‘Renewable Energy Explained: Portfolio Standards’, 18 Nov.

2019, available at: https://www.eia.gov/energyexplained/renewable-sources/portfolio-standards.php.
99 In some states energy efficiency credits can count toward RPS requirements; see, e.g., Renewable Energy

and Energy Efficiency Portfolio Standard (REPS), North Carolina General Statutes, § 62-133.8 (2015).
100 G.L. Barbose, ‘US Renewables Portfolio Standards: 2017 Annual Status Report’, Lawrence Berkeley

National Laboratory, LBNL-2001031, July 2017, available at: https://emp.lbl.gov/publications/us-
renewables-portfolio-standards-0.

101 US Energy Information Administration, ‘Maine and New York Become the 6th and 7th States to Adopt
100% Clean Electricity Targets’, 26 Sept. 2019, available at: https://www.eia.gov/todayinenergy/detail.
php?id=41473.
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Support for RE is not universal among the states. In 2017, for example, North
Carolina implemented an 18-month ban on new utility-scale wind generation. The
Ohio legislature adopted a new law that subsidizes nuclear power plants and coal-fired
power plants in the state and weakens the state’s RPS.102 Some states are also
re-evaluating their incentives for residential solar out of concern that payments to
homeowners and businesses with solar panels may shift the costs of maintaining grid
infrastructure to ratepayers who do not have on-site solar.103

States that continue to rely on vertically integrated utilities to operate their respective
electricity systems (namely, utilities that do not participate in wholesale markets man-
aged by an RTO) are experimenting with competitive procurement as a method for
engaging third parties in the power generation space. Competitive procurement is con-
tributing to falling RE costs globally and could play a broader role in US states with
vertically integrated utilities.104 For example, a recent North Carolina law sets a target
of an additional 2,600MWof solar capacity within 45 months, and establishes a com-
petitive process to achieve the public policy goal.105 The law allows utilities and inde-
pendent power companies to submit bids to construct new solar facilities and ensures
that the utility does not exert undue market power over the auction process. This
approach provides a mechanism to achieve the public policy goal of increased invest-
ment in utility-scale solar energy, allows rate payers to benefit if independent (non-
utility) companies can meet the goal at a lower cost than the utility, and does not other-
wise interfere with the traditional monopoly model for electric utilities.

3.3. Recent Developments in US Energy Federalism

Retreat at the federal level

There has been a retreat in federal RE policy since 2016. As noted above, federal tax
credits will phase out between 2019 and 2022. The Trump administration sought to
reduce funding for RE research and development in 2018 and 2019, but thus far
Congress has maintained existing funding levels.106 The Trump administration’s
ongoing rollback of federal environmental policies also has an impact on RE deploy-
ment, particularly the repeal of the Obama administration’s Clean Power Plan,

102 Jeffrey Tomich, ‘Ohio Rolls Back RPS, Boosts Nuclear: Here’s Why It Matters’, Energy Wire, 24 July
2019, available at: https://www.eenews.net/energywire/2019/07/24/stories/1060780629.

103 H. Payne& J.Monast, ‘ValuingDistributed Energy Resources: AComparative Analysis’, UNCCenter on
Climate, Energy, Environment and Economics, 4 June 2018, available at: https://law.unc.edu/wp-
content/uploads/2019/09/derpaperfinal.pdf.

104 International Renewable Energy Agency, ‘Renewable Power Generation Costs in 2017: Key Findings and
Executive Summary’, 2017, p. 2, available at: http://irena.org/-/media/Files/IRENA/Agency/Publication/
2018/Jan/IRENA_2017_Power_Costs_2018_summary.pdf?la=en&hash=6A74B8D3F7931DEF00AB
88BD3B339CAE180D11C3.

105 North Carolina General Statutes, § 62-110.8 (2017).
106 A. Natter, ‘Trump Again Seeks Deep Cuts in Renewable Energy Funding’, Bloomberg, 7 Mar. 2019,

available at: https://www.bloomberg.com/news/articles/2019-03-07/trump-said-to-again-seek-deep-
cuts-in-renewable-energy-funding.
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which limited carbon dioxide emissions from existing coal-fired and natural gas-fired
power plants. Federal environmental law does not determine specific electricity gener-
ation choices, although the increasing stringency of air quality regulations may incen-
tivize investment in low- or zero-emitting options. The Clean Power Plan went a step
further in considering the carbon reduction potential of RE generation when setting
emissions targets for each state.107 The Trump administration’s proposed replacement
for the Clean Power Plan focuses exclusively on coal-fired power plants, ignoring the
emissions reduction potential of RE and other options beyond the sources explicitly
covered by the policy. The federal Clean Air Act allows state governments to implement
more stringent air quality requirements than under the federal rules, and the repeal of
the Clean Power Plan does not affect state-level RE or climate change policies. It does,
however, demonstrate the ongoing importance of state policy decisions regarding RE
deployment.

Federal and state conflicts in wholesale electricity markets

RTO market rules create preferences for certain energy resources over others. Some
RTOs, for example, rely on capacity markets – auctions for the commitment to provide
electricity in the future if needed – to help in ensuring that enough electricity generation
will be available to ensure system reliability. When the rules favour dispatchable gen-
eration – such as a requirement by the largest RTO that participants in capacity markets
must offer dispatchable generation that can provide power for 10 hours at a time – it
can disqualify RE and short-term battery storage.108

A growing number of states with restructured electricity markets are responding to
the threat of early retirement of nuclear power plants by implementing new require-
ments that distribution companies (monopolies operating local electricity grids) pur-
chase ‘zero emission credits’ (ZECs) from nuclear power plants that are unable to
out-compete other generation sources in competitive wholesale markets.109 These
programmes seek to achieve state environmental policy goals as well as protect jobs
at the existing facilities, and they operate in parallel with state RPS requirements.110

The US Department of Energy took a different approach to the nuclear retire-
ment issue, proposing subsidies for nuclear and coal-fired power plants.111 The

107 Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units
(2015) 80 Federal Register, pp. 64661–964, at 64747.

108 ‘PJM Manual 21: Rules and Procedures for Determination of Generating Capability’, 1 Aug. 2019,
s. 2.1.5, p. 24, available at: https://www.pjm.com/-/media/documents/manuals/m21.ashx.

109 D. Shea&K. Hartman, ‘State Options to KeepNuclear in the EnergyMix’, National Conference of State
Legislatures, Jan. 2017, available at: http://www.ncsl.org/Portals/1/Documents/energy/StateOptions_
NuclearPower_f02_WEB.pdf.

110 See Illinois Future Energy Jobs Bill, S.B. 2814 (2016) (citing the purpose of the ZEC programme).
111 See D. Henry, ‘Energy Dept. Report Aims to Boost Coal, Nuclear Power’, The Hill, 23 Aug. 2017, avail-

able at: http://thehill.com/policy/energy-environment/347730-energy-dept-report-aims-to-boost-coal-
nuclear-power; US Department of Energy, ‘Staff Report to the Secretary on Electricity’, Aug. 2017,
available at: https://energy.gov/sites/prod/files/2017/08/f36/Staff%20Report%20on%20Electricity%
20Markets%20and%20Reliability_0.pdf.
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Department of Energy’s 2017 Proposed Grid Resiliency Rule instructed FERC to con-
sider compensating these two categories of facility for their reliability and ‘resiliency’
attributes.112 The proposal defined resiliency attributes as the ability to store fuel on
site, thus excluding natural gas and RE facilities.113 FERC rejected the Department
of Energy’s proposal, but in December 2019 issued an order that could allow the largest
RTO in the US to prioritize existing coal and nuclear plants and counteract many
state clean-energy policies.114 FERC justifies the new order as necessary to address con-
cerns about power plant retirements as a result of state energy subsidies, but a dissent-
ing commissioner claims that the action diminishes the state role in choosing electricity
generation and ‘fundamentally upends the public power model’.115 It is likely to take
years to assess the impact of the new FERC order, assuming courts do not overturn
the action, but it highlights the ongoing disputes between state and federal energy
policies.

4.  

Germany and the US have adopted different models for energy federalism, with
Germany allocating more authority to the federal government and the US relying on
a more decentralized cooperative federalism model that preserves key roles for state
actors. This section examines how these divisions of authority between federal and
state governments impact on the trajectory of RE in each country. The section focuses
on five aspects. Firstly, the impacts of federalism have differed as RE generation has
expanded. Secondly, the choice of federalism model may help to mitigate the impact
of changes in political leadership or, alternatively, may expose the electricity sector
to sudden policy shifts. Thirdly, federalism can create policy path dependencies at
the federal and state levels. Fourthly, allocating authority between federal and
state actors may create cooperation challenges for RE policies. Finally, energy law
and policy within the federal state is influenced tremendously by the outer obligation
of the state under international law, such as through membership of a regional inter-
national organization like the EU or the North American Free Trade Agreement
(NAFTA),116 or through international treaties and protocols as in the case of the
Paris Agreement.117

112 Grid Resiliency Pricing Rule, 82 Federal Register, Oct. 2017, pp. 46940–5. The US Department of
Energy claimed that the proposed rule would ‘protect the American people from energy outages expected
to result from the loss of this fuel-secure generation’. The Department of Energy has authority to propose
rules that FERC must then consider: ibid.

113 Ibid.
114 Calpine Corp. et al. v. PJM Interconnection, Order Establishing Just and Reasonable Rate, 169 FERC

¶ 61,239, 19 Dec. 2019.
115 Ibid.
116 Ottawa, ON (Canada),MexicoCity (Mexico),Washington, DC (US), 17Dec. 1992, in force 1 Jan. 1994,

available at: http://www.international.gc.ca/trade-commerce/assets/pdf.
117 N. 75 above.
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4.1. Emergence of Federalism Conflicts over Time

Federalism plays out differently in various phases of RE expansion, and federalism con-
flicts have become more pronounced as RE prices have fallen and technology has
improved.118

The impacts of energy federalism in Germany and the US have evolved over time.
Early federal RE policies in both countries created market incentives for RE investment,
provided funding for research and development, and removed some market barriers.
These policies helped to lay the foundation for the RE growth that both countries
are experiencing today, but the early measures did not have significant impacts on trad-
itional electricity generation sources. Similarly, RE policy choices by one state had min-
imal effects on electricity generation choices in neighbouring states. Therewere political
disagreements over the value of RE and the economic impact on energy users. However,
these disagreements did not centre on the division of authority between the federal and
state governments.

In the US, the low costs of RE and natural gas are causing rapid retirements of coal-
fired power plants and, in some areas, nuclear power plants.119 Some states are seeking
to continue this trend to support their respective greenhouse gas (GHG) reduction
goals, while other states are creating new subsidies to prevent retirement of existing
power plants. Both strategies have an impact on the broader regional electricity
grids, and the state-by-state conflicts are taking place at the same time that the federal
government is scaling back support for RE, considering changes to RTO markets to
minimize the impact of state RE subsidies, and promoting fossil fuel-fired electricity
generation. These divergent priorities point to the growing importance of divisions
of authority under governance systems. As technology and cost barriers fall, decisions
about which level of government sets the rules will have a growing impact on the role of
RE as the electricity sector evolves.

In Germany, the early federal legislation on RE promotion in the 1990s did not meet
significant opposition at the state level. The modest increase in RE did not substantially
challenge the prevailing structure of energy generation and supply, and thus gave no
cause for serious federalism conflicts.

Over time, however, this picture changed. With the constant rise of RE and ever
more visible impacts – such as land-use conflicts, problems of social acceptance, neces-
sity of grid expansion and so on – state interests and federal interest came increasingly
into structural conflict. For example, the increasing number of RE facilities in German
landscapes brought the problem of negative environmental and social impacts of RE
facilities to the forefront of state politics. As a result, several states imposed restrictions
on land use for RE facilities which conflicted with the federal plans for RE expansion in

118 For change and dynamic as a general feature of federal structure see A. Benz & J. Broschek, ‘Federal
Dynamics: Introduction’, in A. Benz & J. Broschek (eds), Federal Dynamics (Oxford University Press,
2013), pp. 1–26.

119 N.S. Malik, ‘Renewables Are Starting to Crush Aging US Nukes, Coal Plants’, Bloomberg, 2 Nov. 2017,
available at: https://www.bloomberg.com/news/articles/2017-11-02/renewables-are-starting-to-crush-
aging-u-s-nukes-coal-plants.
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Germany.120 The shrinking availability of adequate territory for wind energy facilities
is a key reason for the wind energy expansion crisis that unfolded in Germany in 2018
and 2019.121While in 2017 a historical record of 4,169.6MWnew capacity in onshore
wind energy was added, the new capacity added in 2018 dropped to 2,073MWand to
only 514MW in the first three quarters of 2019. Thus, in 2018 and 2019 the ‘develop-
ment corridor’ for new onshore wind energy envisioned in the EEG 2014/2017
remained clearly undersubscribed.122

4.2. Exposure to Sudden Policy Shifts

Federalism theory posits that one important function of federalism is to limit and control
the potentially far-reaching legislative and executive capacity of central government.123

The idea of checks and balances, projected horizontally between the legislature, execu-
tive, and judiciary, is extended vertically to the relation between the federal and state
governments. In effect, this ‘vertical separation of powers’124 tends to limit political
change to incremental reform and to reduce sudden policy shifts. In RE federalism in
Germany and the US the ‘vertical separation of powers’ plays out very differently.

In the US, the long-standing state jurisdiction over electricity generation and in-state
energy policies enables ambitious RE legislation in the states, regardless of the political
stance on the issue at central government. As a result, state RE policies have remained in
place despite major policy shifts at the federal level. For example, states enacted RPS
policies in the 1990s and early 2000s despite the different policies of the Clinton and
Bush administrations.125 Generation from renewable resources is projected to expand
in the coming years even though the Trump administration is focused on supporting
coal, withdrawing from the Paris Agreement, and rolling back environmental regula-
tions that incentivized investment in RE. In fact, many states have increased their RE
mandates during the Trump presidency. Some have announced that they will take
steps to contribute to the US commitments under the Paris Agreement despite the
Trump administration’s announced withdrawal.126

120 See Section 3.1. above.
121 Additional reasons include difficulties in adjusting to the new auction-based RE support system (see

Section 3.1. above) and numerous court proceedings against new wind energy facilities initiated not
only by neighbours but also by environmental non-governmental organizations.

122 J. Quentin, ‘Analyse der Ausbausituation der Windenergie an Land im Herbst 2019’, Fachagentur
Windenergie an Land, Oct. 2019, p. 4, available at: https://www.fachagentur-windenergie.de/filead-
min/files/Veroeffentlichungen/Analysen/FA_Wind_Zubauanalyse_Wind-an-Land_Herbst_2019.pdf.

123 See B. Galligan, ‘Comparative Federalism’, in R.A.W. Rhodes, S.A. Binder & B.A. Rockman (eds), The
Oxford Handbook of Political Institutions (Oxford University Press, 2006), pp. 261–80, at 264, 275–6.

124 V. Nourse, ‘The Vertical Separation of Powers’ (1999) 49(3) Duke Law Journal, pp. 749–802.
125 D.A. Kysar & B.A. Meyler, ‘Like a Nation State’ (2008) 55(6)University of California Los Angeles Law

Review, pp. 1621–73, at 1621.
126 M. Greenwood, ‘20 States, 50 Cities Sign Pledge to Abide by Paris Agreement even if USWithdraws’,The

Hill, 11 Nov. 2017, available at: https://thehill.com/policy/energy-environment/359910-20-states-50-cit-
ies-sign-pledge-to-abide-by-paris-agreement-even-if. A second reason is that the cost of natural gas and
renewable energy generation has fallen, and Trump administration policies have not altered fundamental
energy economics.
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In the more centralized system of renewable expansion in Germany, the influence of
sudden policy shifts is more heavily felt. In particular, the exposure of states to changes
in RE support systems at the German federal level or under EU law is far more signifi-
cant than is the case in the US. As seen above, the 2014/2017 changes to the federal
Renewable Energy Sources Act (EEG), concerning the RE support system, from long-
term technology specific FITs to market-oriented bidding processes immediately
affected all German states. The nationwide application of uniform auctioning condi-
tions favoured wind energy investment in the German north, which contributed to
the widening gap in wind energy generation between north and south Germany,127

and a related demand for capacity increase in interstate electricity transportation.128

This outcome led to policy proposals for the introduction of ‘regionalization bonuses’
for wind energy investments in geographically disadvantaged regions, including in the
federal government’s Climate Action Programme 2030.129

4.3. Path Dependencies

Path dependence is a concept that is itself subject to broadmethodological debate.130 In
this article we draw on an encompassing understanding of path dependence as a prop-
erty ‘of a system whose motion remains under influence of conditions that are them-
selves the contingent legacies of events and actions in its history’.131

In the legal analysis of RE federalism the concept of path dependence helps to iden-
tify causes of federal conflicts and possibilities for avoiding similar conflicts in the
future.

In Germany, the predominance of the north in RE generation creates a path depend-
ence for the organization of German electricity infrastructure. The industrially power-
ful states with large populations in the south, Bavaria and Baden-Württemberg, as well
as North-Rhine-Westfalia in the northwest have found it far more difficult to replace
fading coal and nuclear power capacities with domestic RE sources than have the nor-
thern states.132

As a result, the expansion of interstate electricity grids has become an integral ele-
ment of the German energy transition. Hundreds of kilometres of new electricity grid
lines are planned and under construction, particularly in the north-south direction.
The RE-related interstate grid line expansion again has impacts on federal structures.

Firstly, the process amplified the role of federal administration in the energy sector.
The administrative authority for the planning and construction of new grid lines for

127 See Section 3.1. above.
128 See Section 4.3. below.
129 Federal Government of Germany, Climate Action Program 2030 (Klimaschutzprogramm 2030),

Bundestag Paper 19/13900 (Bundestag-Drucksache 19/13900), 11 Oct. 2019, p. 29 (in German).
130 See, e.g., the contributions and discussions in L. Magnusson & J. Ottosson (eds), The Evolution of Path

Dependence (Edward Elgar, 2009).
131 P.A. David & M. Thomas, ‘Introduction: Thinking Historically about Tomorrow’s Economic

Challenges’, in P.A. David & M. Thomas (eds), The Economic Future in Historical Perspective
(Oxford University Press and British Academy, 2003, paperback 2006), pp. 1–27, at 15.

132 See the above discussion at Section 3.1.
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grid connection to wind turbines offshore is the Federal Maritime and Hydrographic
Agency (Bundesamt für Seeschifffahrt und Hydrographie). Moreover, the correspond-
ing authority for several of the most important new land grid lines in north-south direc-
tions was assigned to the Federal Network Agency (Bundesnetzagentur), whereas
traditionally the authority for electricity infrastructure lay exclusively with state author-
ities. In light of the constitutional prerogative for state implementation of federal
statutes (Articles 83 and 84 of the Grundgesetz),133 the expanded role for federal agen-
cies raised political and constitutional concerns.134

Secondly, the construction of new grid lines regularly meets with local opposition in
the affected communities across Germany. Thus, state governments come under
political pressure to take a critical stance, which creates potential barriers for efficient
federal grid line expansion. For example, motivated by local opposition against new
overhead power lines, the state government of Bavaria succeeded with a legislative pro-
posal to amend the relevant federal statute to prioritize buried cables for many new grid
lines.135

The prominence of state energy policies in the USmitigates some concern about path
dependencies in federal agencies. States retain their jurisdiction over electricity gener-
ation and retail sales, and the US Supreme Court has recognized that states have a num-
ber of policy options to ‘encourage development of new or clean generation, including
tax incentives, land grants, direct subsidies, construction of state-owned generation
facilities, or re-regulation of the energy sector’.136 Unless Congress enacts new statutes
pre-empting these state choices, states can utilize these options to incentivize RE. Not
only may this exacerbate disputes between federal and state energy policies, but it
may also prevent ossification of federal decisions. As noted at Section 3.2 above, numer-
ous states are adopting more stringent RE and clean-energy policies even as the federal
government decreases RE tax credits and prioritizes fossil fuel generation.

4.4. Cooperation Challenges

While federalism is often conceptualized as distinct spheres of federal and state respon-
sibility, practical social problems often require intrafederal cooperation.137 In addition,
often legal and political interconnections prevent federal and state governments from
attaining their respective policy goals on their own.138 RE federalism provides add-
itional, more recent examples of such challenges to intergovernmental cooperation.

133 J. Saurer, ‘Administrative Law’, in J. Zekoll & G. Wagner (eds), Introduction to German Law, 3rd edn
(Wolters Kluwer, 2019), pp. 97–130, at 103–4.

134 For discussion and references see G. Hermes, ‘Das neue System der Energienetzplanung: verfassungsrecht-
liche und planungsrechtliche Grundfragen und weiterer Handlungsbedarf’ (2013) Zeitschrift für das
gesamte Recht der Energiewirtschaft, pp. 395–402.

135 Gesetz zur Änderung von Bestimmungen des Rechts des Energieleitungsbaus, BGBI. I, p. 2490 (2493–4)
21 Dec. 2015.

136 Hughes v. Talen Energy Marketing, LCC, n. 36 above, p. 1299.
137 Galligan, n. 123 above, pp. 273–4.
138 F. Scharpf, ‘The Joint-Decision Trap: Lessons fromGerman Federalism and European Integration’ (1988)

66(2) Public Administration, pp. 239–78.
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In Germany, the availability of adequate sites for new onshore wind energy capacity
has emerged as a key problem for the continuation of the German energy transition.
Realizing the ambitious federal goals of wind energy expansion with the ‘development
corridor’ of the EEG 2014/2017 depends on land-planning policies at the state level.
However, the legal and political practice of federal cooperation in RE expansion is
underdeveloped.139 Rather, several states have significantly limited the territory avail-
able for wind energy facilities in recent years through the enactment of state rules on
strict minimum distances between housing areas and establishment sites for wind
turbines.

Against this background, the German federal government in October 2019 issued a
strategy paper on the ‘stabilization of expansion of onshore wind energy’.140 It pro-
posed measures for (i) nationwide harmonization of rules on minimum distances
between wind energy facilities, housing areas, and habitats of endangered species;
(ii) enhancement of wind energy site development in areas close to air traffic control
facilities; and (iii) acceleration of administrative licensing procedures for new wind
energy facilities.

Multiple entities have a role in US electricity planning and operations. For example,
the North American Electric Reliability Corporation establishes national reliability
standards.141 RTOs or imbalance markets may coordinate wholesale electricity
markets. RTOs also facilitate interstate transmission planning within their territories,
but these entities do not have transmission siting authority. For states that do not
participate in RTOs, individual electric utilities coordinate with one another
through wholesale markets, although not on resource planning. The lack of coordin-
ation for new electricity transmission, and the ability of states to deny construction
of interstate transmission, create barriers to connecting load centres with cheap RE
resources.

Conflicts between federal and state energy priorities also present challenges.142

Federal or state subsidies for older coal and nuclear plants may limit the market oppor-
tunities for RE, for example. Different state RPS mandates and conflicting state energy
subsidies within a connected regional grid may also complicate system planning. As
noted in Section 3, some RTOs are considering new market rules to reduce the impact
of a single state’s energy policies on other states participating in the market, angering
some stakeholders and potentially limiting the ability of RE resources to compete.

139 See A. Benz, ‘Koordination der Energiepolitik im deutschen Bundesstaat’ (2019) 12 dms – der moderne
staat, pp. 299–312.

140 Bundesministerium fürWirtschaft und Energie, ‘Stärkung des Ausbaus derWindenergie an Land’, 7 Oct.
2019, available at: https://www.bmwi.de/Redaktion/DE/Downloads/S-T/staerkung-des-ausbaus-der-
windenergie-an-land.pdf?__blob=publicationFile&v=12.

141 Bonneville Power Administration, ‘Energy Imbalance Market, available at: https://www.bpa.gov/
Projects/Initiatives/EIM/Pages/Energy-Imbalance-Market.aspx.

142 See, e.g., J. Rossi, ‘“Maladaptive” Federalism: The Structural Barriers to Coordination of State
Sustainability Initiatives’ (2014) 64(4) Case Western Law Review, 1759–89, at 1759.
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4.5. Renewable Energy Federalism and International Law

The federal states of Germany and the US are members of international organizations
and are subject to obligations flowing from international treaties affecting the energy
sector. However, the juxtaposition of German and US energy federalism shows that
the influence of international law varies significantly.

RE law and policy in Germany is heavily influenced by the supranational federal
order of the EU. Article 3.1 of the Renewable Energy Directive (RED)143 sets a binding
target for RE expansion in all EU Member States combined: ‘Member States shall col-
lectively ensure that the share of energy from renewable sources in the Union’s gross
final consumption of energy in 2030 is at least 32%’. All individual Member States,
including Germany, are required to contribute towards that goal (Article 3.2 RED),
but national RE-support schemes must consider EU law again (Article 4 RED). EU cli-
mate change law also bears on the transition from fossil fuels to RE resources. The EU
Effort Sharing Regulation requires Germany to reduce GHG emissions in the
non-emissions trading sector (which covers transportation and housing) by 38%
from 2005 levels by the year 2030.144 In 2019, the European Commission announced
the ‘European Green Deal’ as a top political priority for the coming years to make
Europe a climate-neutral continent by 2050.145 As an intermediate goal the programme
aims to increase the EU’s overall GHG emissions reduction target for 2030, currently
set at 40%, to ‘at least 50% and towards 55%’ below 1990 levels. Should the
European Parliament and the Council follow the Commission’s proposal, it is likely
that Member States will be required to further expand RE.146

International law has little impact on RE federalism in the US. Had the US remained
in the Paris Agreement, additional federal policies could have accelerated RE
growth.147 Yet, as noted above, the Trump administration’s withdrawal has not dimin-
ished RE policies at state level. Similarly, federal tariffs on solar panels have had an
impact on the economics of some states’ RE mandates, but the federal decision has
not caused states to weaken their commitments. In 2019, the World Trade
Organization (WTO) ruled against the US in a challenge to the ‘buy local’ provisions
in the RPS laws of some states.148 If upheld on appeal, this could result in federal action
to pre-empt these provisions, but this potential actionwould not necessarily affect other
aspects of state RE policy.

143 N. 14 above.
144 N. 15 above, Annex I.
145 Communication from the Commission, ‘The European Green Deal’, 11 Dec. 2019, COM(2019) 640

final, p. 4.
146 Communication from the Commission, ‘Proposal for a Regulation establishing the Framework for

Achieving Climate Neutrality and amending Regulation (EU) 2018/1999 (European Climate Law)’,
4 Mar. 2020, COM(2020) 80 final, recital (17) (which sets out that the Commission will assess by
30 June 2021 ‘how the Union legislation implementing that target would need to be amended in order
to achieve emission reductions of 50 to 55% compared to 1990’).

147 On the role of the US in establishing the Paris Agreement and in the resulting obligations see D. Bodansky,
J.Brunnée&L.Rajamani, InternationalClimateChangeLaw (OxfordUniversityPress, 2017), pp. 209–50.

148 United States – Certain Measures Relating to the Renewable Energy Sector, Panel Report, WTO Doc.
WT/DS510/R, 27 June 2019. An appeal was lodged by the US on 15 Aug. 2019.
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5. 

In both Germany and the US, federal legal structures play an important role in the tran-
sition of the energy sectors towards renewable energies. However, RE federalism has
different features in the two countries. The division between federal and state authority
differs significantly. German laws grant the federal government broad authority over
the energy sector, whereas US laws grant a larger share of energy decision making to
state governments. Because of its membership of the EU and the Paris Agreement,
Germany is more greatly influenced by international RE policies than is the US.
There are important trade-offs between these approaches to federalism. Germany’s
emphasis on federal authority provides a greater degree of policy certainty and uniform
RE investment conditions, but may fail adequately to address regional geographic dif-
ferences. By contrast, energy federalism in the US allows states to experiment with
energy policies that reflect their respective resources and goals. The decentralized
approach not only makes state energy policies more resilient to sudden policy shifts
at the federal level, but it also complicates interstate energy markets and fails to provide
clear guidance for the evolving electricity sector.

Despite these differences, there are common observations for energy transitions in
federal systems. The impact of federalism has changed in both countries as RE tech-
nologies have evolved from niche resources to economically viable energy options,
and state and federal energy goals have changed. Conflicts between state and federal
authorities are more prevalent as RE competes with traditional fossil fuel generation.
Cooperation challenges also persist in both countries, particularly with transmission
siting and competing policy priorities between federal governments and some state
governments.
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