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Please say how much you think these policy instruments and measures support the
expansion of renewable electricity generation in their current form.

Please answer using a scale from 1 to 6 - 1 means “no support at all” and 6 “fully
supports”. (Other possible answers: don’t know, no information)

 Renewable Energy Sources Act (EEG)

e Public R&D/innovation funding

» Energy Industry Act (EnWG) and other policy initiatives to expand the grid

* Promoting the training of skilled workers for the renewable branch

* Federal Nature Conservation Act and its implementation

« EU Emission Trading System for the reduction of greenhouse gas emissions
» Policy framework conditions for fossil electricity generation

* Phase-out of nuclear energy by 2022
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DESTRUCTION FUNCTIONS TYPES OF POLICY MEASURES ADDRESSING
(REGIME DESTABILISATION) THE FUNCTION

L4 DeSt r u Ct I O n : Control policies (D1) Emission regulations, carbon taxes, technology bans, etc.

- Significant changes in regime rules (D2) E.g. structural reforms in legislation, significant new
R e | atlve n eg IeCt overarching laws.
1 Reduced support for dominant regime technologies (D3) Removal/reduction of subsidies and R&D funding, technology
of regime S
d e St ab I I I Z a'tl O n Changes in social networks, replacement of key actors (D4) Elgh :r:::(i::g of new powerful committees with involvement of

CREATION FUNCTIONS TYPES OF POLICY MEASURES ADDRESSING
(NICHE CREATION) THE FUNCTION

Knowledge creation, development and diffusion (C1) R&D funding schemes, innovation platforms, demonstration
subsidies, etc.

d C r eat I O n . Establishing market niches/ market formation (C2) Regulation, tax exemptions, public procurement, deployment
subsidies
S O far focu S O n Price performance improvements (C3) Deployment and demonstration subsidies enabling leaming-
by-doing
n i C h e C re atl O n Entrepreneurial experimentation (C4) Advice systems for SMEs, incubators, low-interest company
loans, venture capital, etc.
Resource mobilisation (C5) R&D and deployment subsidies, venture capital, educational
policies, etc.
Support from powerful groups / legitimisation (C6) Innovation platforms, foresight exercises, labelling etc.
Influence on the direction of search (C7) Targeted R&D funding, regulations, tax incentives, voluntary
agreements, etc.
U Key: C = creative measure D = destructive measure Source: Kivimaa P, Kern F (2016). Creative destruction or mere
@ Federal Ministry FONA niche support? Innovation policy mixes for sustainability
of Education transitions. Research Policy, 45(1) pp. 205-217. (Open access)
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2000: Renewable Energy Sources Act (EEG)
(Chancellor Schroder + Green Party)

2002: Decision on nuclear phase out by 2022
(Chancellor Schroder + Green Party)

2010: Decision on the exit from the nuclear exit and ambitious targets
for decarbonisation, renewables and energy efficiency
(Chancellor Merkel + Liberal Party)

2011: Fukushima (March11-16)
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e March 27, 2011: Merkel’s party looses
elections in Baden-Wirttemberg - Green

@l mr @il Party gets 24.2%, leads federal government
L@l s |
o Hamb :F=:j!]"

* June 2011: decision to phase out remaining
17 nuclear power plants by 2022 (Chancellor
1 Merkel + Liberal Party, cross-party support)

m Decommissicned or decommissing decision made

Source: Federal Office for Radiation Protection m To be taken offline for the time being
Source: http://www.spiegel.de/flash/flash-24364.html

In operation
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Nuclear phase-out path (2000-2022)

Nov 2003 | May 2005 | Fukushima |
Stade Obrigheim
Aug 2011 May 2015
Biblis A+B Grafenrheinfeld
Brunsbiittel
Isar 1 Dec 2017
Krimmel Gundremmingen B
Neckarwestheim 1
Philippsburg 1 Dec 2019
Unterweser Philippsburg 2
Dec 2021
Grohnde
-672 -357 Brokdorf
Gundremmingen C
Remaining Dec 2022
nuclear ' B

capacity 1344 Neckarwestheim 2
. Emsland
in megawatts

22,100

2000 2005 2010 2015 2020
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100 % -
80 %

65 %
55-60 %
0,
50% 35 % 40- 45/ I I
0% . IIII

2010 2020 2025 2030 2035 2040 2050

Expansion target

Source: GRETCHEN report (2015)

Target year

M EEG 2000 M EEG 2004 I EEG 2009 B EEG 2012 M EEG 2014

* Increasing ambition of expansion targets (EEG 2000-2012)

 Introduction of long- and medium-term targets (EEG 2012/14).
80% RES generatlon by 2050 (ca. 33% in 2015)
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Installed electricity generation capacity
from renewable energies

40,000
35,000 /
30,000 y
25,000 /

20,000 /
15,000

10,000 /
5,000 /
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Installed capacity in MW

e=p==(Onshore Wind e=le=Offshore Wind SolarPV  ==@==Bioenergy Source: BMWi 2015
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Enabling novel insights on renewable energy innovation
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o CATI of German manufacturers
of renewable power generation
technologies

e Questionnaire builds on CIS,
but new questions for policy mix

» Conducted: April-Juli 2014

 Response rate: ca. 36%
(n=390)

» Factor and regression analysis

For details, see Rogge 2015, available at
www.project-gretchen.de
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Support of the expansion of renewable electricity generation through:

Phase-out of nuclear energy by 2022 | 9% | 8% | 13% | 20% 28% 22% @=4.2 (n=385)

Public R&D/innovation funding | 7% | 19% | 30% [ 21% 0B 2=3.4 (n=360)

Promoting the training of skilled workers for the renz‘;V:nkﬂﬁ 11% | 19% | 26% | 21% 2=3.3 (n=340)

Renewable Energy Sources Act (EEG) | 8% | 22% | 29% | 24% ?=3.3 (n=378)

Frergy Industy At €M) and othr vy (oo |2 ] ISR o~ > (=309

Federal Nature Conservation Act and its implementation 20% | 33% | 31% | 11% B @=2.5 (n=301)

EU Emission Trading System (EU ETS) 34% | 28% |  20% [12% A 5=2.3 (n=371)

Policy framework conditions for fossil electricity generation 32% | 31% | 21% | 10% @=2.3 (n=365)
0% ZOI% 4OI% GC;% SC;% 10I0%

(nosupportatally []1 [CJ2 [CJ3 @4 [ s M 6 (fully supports)

* Destruction: Nuclear phase-out supports the expansion of renewable
energies the strongest (control policy)

e Creation: Public R&D/ innovation funding, training of skilled workers
and the EEG are considered equally important instruments (TP, S, DP)
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Influence of demand and political factors on innovation activities in the RE branch (2011-13)
Demand for innovations from customers 4% 3 \ 13% 30% 26% @=4.5 (n=322)
Existing support under the German ® 5 5 5 5 _ _
Renewable Energy Sources Act (EEG) 20% | 15% | 21% =0 1520 9=3.3 (n=317)
Political expansion targets for renewable energies for 2025 21% ‘ 17% ‘ 20% 15% 12% @=3.2 (n=317)
Existing and expected foreign support for renewable energies 28% \ 13% \ 16% 15% 15% @=3.2 (n=308)
Credible political commitment to the Energiewende 24% \ 17% \ 18% 15% 13% @=3.2 (n=316)
Expected future support under the o 9 ® 5 5 _ _
amended Renewable Energy Sources Act (EEG 2.0) o | 10% | 16% 14% 14% @=3.1 (n=315)
R&D or innovation funding for renewables from DE and EU 22% \ 23% \ 27% SO 9=2.8 (n=312)
Other supportive laws and regulations in Germany 33% \ 19% \ 20% S o=2.6 (n=310)
EU Emission Trading System (CO, price) 45% \ 27% \ 15% BRG] 9=2.1 (n=302)
0% 20% 40% 60% 80% 100%

(absolutely noinfluence) [ J1 [ ]2 []3 [ 4 Bl 5 M 6 (very strong influence)

« Policy mix drives innovation by generating demand for RE

» Domestic and foreign demand pull instruments influential (today's
and expected), but equally important also 2025 targets and
credible commitment to Energiewende (more than R&D support)
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Strength of the respective German government’s political will at five points in time regarding the

(n=368)

* Perceived political
will to expand

renewable power
generation was at

Its peak during
the nuclear

phase-out after

Fukushima and
has decreased

promotion of renewable electricity generation — across all technologies...
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2011/2012 2013 until 2013 Today

arliamentar (Coalition agreement of (latest amendment of the

(nuclear phase-out P Cloctione the Grand Coalition) EEG (EEG 2.0)

(electricity price debate)
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* Regression analysis indicates that the following aspects of the
policy mix play a statistically significant role for the level of
Innovation expenditure by manufacturers of renewable energy
power generation technologies:

Demand pull: Changes in domestic and foreign demand
(stimulated by various demand pull instruments, incl. EEG)

Technology Push: Public R&D funding of previous years
(from DE and EU)

Policy mix consistency: Alignment of political instruments
with expansion targets

Credibility: Credible political commitment to the
Energiewende

—

Source: Rogge and Schleich (2015): Do policy mix
SPONSORED 3Y THE characteristics matter for (eco-) innovation?
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e Destruction policies:
Y%

* Nuclear phase-out do they

believe

« EUETS

» Creation Policies:
e Long-term targets
« EEG and (neg.) 2014 design changes
» Grid expansion

* Broader policy mix:
» Targets supported through instruments

THE FINE PR INT: Anjm o
(policy mix consistency) B e
I s
» Coherence of policy processes . EEweeeee
e Fona R — e g
SPONSORED BY THE - - Wzmt::w;:;:w'm Elsbeth Dt
@ Faderal Ministry FONA sy

< : | ig?:;;;ﬂrgh A Source: Rogge and Duetschke (2015): Why do they believe in it? An
Strateg|c . BMBF investigation into the determinants of policy mix credibility for the case of

manufacturers of renewable power generation technologies in Germany.
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The German nuclear phase-out drives renewable energy
Innovation and diffusion in Germany — so what?
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« Understand and design policy mix as a whole — backing only
one or few instruments (carbon price, R&D funding) will not

achieve desired result

« Aim for credible and internally consistent policy mix — strong
political will for green transformation clarifies future market
developments needed for long-term investments in innovation

 Introduce novel or strengthen existing destruction policies to
supplement creation policies — great potential to increase
credibility of decarbonization targets (e.g. Paris Agreement) and
thereby to accelerate low-carbon energy innovation (e.g. coal
phase-out, more strlngent EU ETS)
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Limitations

e EXxplorative study (one country, one point in time)
 Indirect link of nuclear phase-out and innovation

Future Research

* Inclusion of destruction policies in empirical work
(e.g. surveys, modeling)

e Design and adoption of phase-out policies (e.g. coal)
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« GRETCHEN report available at project B
website:
] g‘: leiin change: renewable energies,
,Green change: renewable energies, IESERREIET
policy mix and innovation® e e i

* Available online:
www.project-gretchen.de
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Thank youl!

Contact; k.rogge@sussex.ac.uk
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