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Recent publications examing past experiences of Lignite and
Hard coal mining transitions in Germany
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Abstract: This paper recalls the development of the German lignite regions Rhineland and Lusatia
since 1945 to allow for a better understanding of their situation in 2019. We analyze their economic
resilience, defined as adaptive capacity, using Holling’s adaptive cycle model. We find that the
Rhineland is currently in the conservation phase, while Lusatia experiences a reorganization phase
following the economic shock of the German reunification. Key policy recommendations for the
upcoming coal phase-out are to foster innovation within the Rhineland’s infrastructures to avoid
overconnection, and to expand digital and transportation infrastructure in Lusatia so that the
structurally weak region can enter the exploitation phase. Future policymaking should take into
consideration the differences between the two regions in order to enable a just and timely transition
during which lasting adaptive capacity can be built.

Keywords: coal phase-out; energy transition; coal transition; sustainability transition; Energiewende;
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ABSTRACT

German hard coal production ended in 2018, following the termination of subsidies.
This paper looks at 60 years of continuous decline of an industry that employed more
than 600,000 people, through a case study comparing Germany's two largest hard
coal mining areas (Ruhr area and Saarland). Although predominantly economic
drivers underlay the transitions, both provide valuable lessons for upcoming coal
phase-outs induced by stricter climate policies, including beyond Germany.

The analysis identifies the main qualitative and quantitative characteristics of the two
regions. It then discusses policy instruments implemented to guide the transition,
including measures for the conservation of coal production, regional economic
reorientation, and the easing of the transition’s social impacts. The success of these
policies is evaluated using economic, social, and geographical indicators that were
developed within three interdisciplinary research projects running from 2016 to 2019.

A key lesson from the examined case studies is the importance of combining not only
policies addressing unemployment and the attraction of new energy corporations and
investments, but also measures improving infrastructure, education, research facilities
and soft location factors. Protecting a declining industry for decades caused increased
transition costs compared to an earlier phase-out. Economic reorientation and
changing regional identities have proven most difficult in the past. However, the
German example illustrates that the complexity of the challenges of a transition can be
mastered if city, regional, and national governments and institutions cooperate in a
polycentric approach.

Key policy insights

» Afaster and more pro-active hard coal mining phase-out in Germany would have been
much less expensive and paved the way for new industries

s A just and in-time transition needs to:

o be jointly managed in a polycentric approach by city, regional, national, and
international governments and institutions.

o combine climate, energy, social, and structural policies, whilst recognizing both
local specifics and global connections.

o consider long-term effects, external independent advice apart from the incumbent
regime and beyond-border thinking, while aiming to diversify the economy and
enabling broad stakeholder participation.

o address unemployment, the economy, and the energy system, as well as measures
to improve infrastructure, universities, research facilities, and soft location factors.
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In a nutshell: Differences between hard coal mining in West
Germany and Lignite mining in East Germany

Continous employment reduction Structural breaks after 1990
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Germany: Long history starting with the European Coal and
Steel Community in 1951 and coming to an end in 2018

~ 150 million t
hard coal production

~ 600,000 employees -
in hard coal mining

’ Specific for the Ruhr Area

A\ Specific for the Saarland

2018
End of hard coal
0 subsidies — end
f production
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Lusatia ! Rhineland 2 Germany
Potential
Competences and skills in sustainable Low Very high
sectors (e.g., renewable energy),
demographic structure
Settlement structure, centrality Rural, m{)_f,t districts are Urban, all districts are very
peripheral central
Total population (2017) 1,157,609 2,440,995
. . . . Situated in the densely
Population density Sparsely populated populated state of NRW
. Reduction by almost 10% Relatively stable population
Population development . o . numbers; average age
since 2000; aging populahﬁn
structure
Unemployment rate in % (2018) 6.7 6.4 5.2
GDP in % p.a. (2005-2015) 3.2 2.6 2.8
Regional GDP in € p.c. (2015) 28,434 32,769 37,128
Resilience
Capacity for sustainable innovation, . . . .
Research and Development (R&D) Low but increasing High but decreasing
expenditures, intensity, and personnel
Research intensity in % of GDP (2015) 0.5 1.04 2.01
Change of research intensity in % p.a.
(2005-2015) 7.5 1.5 1.8
R&D personnel intensity (share of
employees subject to social security 0.34 0.86 1.32
contribution) in % (2015)
Change of R&D personnel intensity in %
p.a. (2005-2015) 45 01 12
Company start-ups per 10,000 persons fit
for work (2009-2012) 8 327 366
Share of high-tech start-ups (2009-2012) 5.7 6.9 7.0
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er kritisch frag't,
ist noch langst kein
Kernkraftgegner.

Erneuerbare Energien
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Anteil der Energietrager an der Nettostromerzeugung in Deutschland
Konventionelle: 277 TWh = 54% Erneuerbare: 236 TWh = 46%

Erdgas [+ 13,3% zu 2018]

Kernenergie Windenergie
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m Photovoltaik
Viele junge Laute empfinden Kernkraftwerke als bedroalich, Wir,
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Quelle: Anzeige in der Zeit (1993)
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Die Angst vor dem Black-out

FOLGE DER ENERGIEWENDE
WORST-CASE-SZENARIO

Am 15. Januar 2020 droht Deutschland der Strom Die Stromliicke kommt spéter — dafir aber

auszugehen schlimmer
Veroffentlicht am 23.01.2018 | Lesedauer: 8 Minuten Veréffentlicht am 15.01.2020 | Lesedaver: 5 Minuten
@ X?”.?‘?“_iil YVEtfe[_ ), Von Daniel Wetzel

Wirtschaftsredakteur Wirtschaftsredakteur

Eine "kalte Dunkelflaute” - kein Solarstrom, kaum Windenergie - gehért zu den schlimmsten Szenarien der

Nur noch zur Hdlfte in Betrieb: das Atomkraftwerk Gundremmingen bei Gunzburg (Bayern) b he
Quelle: dpo Quelle: Getty Images/Christoph Hetzmannseder
Quelle: Welt (2018, 2020)
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Kohle und Erneuerbare seit 1980
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Altersverteilung der Beschaftigen in der Kohleindustrie —
Es braucht Losungen fur nachkommende Generationen
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Neue Beschaftigungseffekte in den Kohleregionen

Tabelle 5-14: Geschatzte Bruttobeschaftigungseffekte durch die Energiewende in den drei
Braunkohleregionen (siehe auch Abbildung 1-6)

Sektor geschéatzte Beschéaftigungseffekte
2030 2040
Bergbausanierung (brutto) 5.054 2.785 949
darunter Kraftwerksriuckbau 205 319 262
Erneuerbare Energien (brutto) 1.731 2.466 2.999
darunter Wind 1.060 1.494 1.840
darunter Solar 448 783 970
darunter Biomasse 222 188 188
Gebaudesanierung gesamt (netto) 37.092¢ 18.547
darunter Rheinische Region 25.8361 12.918
darunter Mitteldeutsche Region 6.1021 3.052
darunter Lausitzer Region 5.1541 2.577

Anmerkung: ! Zusitzliche Effekte gegeniiber der Referenz-Sanierungsrate von 1% werden bis 2020 angesichts des re-
gulatorischen Rahmens und der derzeitigen Investitionskosten nicht erwartet.
Quelle: Eigene Darstellung, IZES.

Quelle: Oei et al. (2019)
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Uberblick Uiber die Marktstrukturen

Abbildung 1: Anzahl der Unternehmen der deutschen Energiewirtschaft
nach Energiebereich und Wertschépfungsstufe im April 2016.

Fernwarmelieferanten
Fernwarmenetzbetreiber
Fernwarmeerzeuger
Gaslieferanten

Gashandler
Gasspeichergesellschaften
Gasnetzbetreiber
Erdgasférdergesellschaften
Stromlieferanten
Stromhandler
Stromnetzbetreiber

.190

Stromerzeuger (> 100 MW)

0 200 400 600 800 1.000 1.200
Anzahl der Unternehmen

Quelle: Statista (2016, S. 33), eigene Darstellung. Anmerkung: Die
Addition ist nicht méglich, da viele Unternehmen in mehreren Bereichen
und auf mehreren Wertschépfungsstufen aktiv sind und somit mehrfach
erfasst wurden.

Abbildung 7: Umsatzeriése ausgewéhliter Stadtwerke in Deutschland im
Jahr 2015 in Millionen Euro

stadtwerke Minchen (5.314) [ N B E2SES
v .010) - | G5 B
N-Ergie (2.755) [N 572 | o7
Stadtwerke Hannover AG... _-I 84
stadtwerke Leipzig (1.919) || EEENINGH 132
Rheinenergie (1.892) | EEEEIIN336] o5
Mainova (1.666) | EEEEIN 509 .27

0 1.000 2.000 3.000 4.000 5.000

® Strom m Gas ® Fernwarme

Quelle: Geschéftsberichte 2015 der jeweiligen Stadtwerke, eigene
Darstellung, teilweise eigene Berechnung.

6.000

Quelle: Hans Bdockler Stiftung (2018).
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Die Entwicklung der Grol3en 4
(Umsatzentwicklung [Mrd. €] und Beschaftigungsentwicklung)
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o _v_i‘_,?095.,..7_?919; 2011 | 2012 | 2013 | 2014 | 2015 O 2005 [ 2010 [ 2011 | 2012 | 2013 | 2014 | 2015
[' E.ON ' 79.947 _ 85.105 ' 78.889 . 72.038 ' 61.327 58.811 43.162 = Vattenfall| 20.931 | 19.332 | 19408 | 17.729 @ 17254 | 16.158 | 14.098
=EnBW | 17.918 | 20.952 | 19.330 18.912 | 18.378 18.524 | 18.763 = RWE 86.426 | 71.001 | 72.068 | 70.208 | 64.806 | 59.784 | 59.762
= RWE 85.928 | 70.856 | 72.068 A 70.208 ' 64.896 | 59.784  59.762 = EnBW 17.018 | 20450 | 20.098 @ 19.822 @ 19.844 | 20.092 A 20.288
| Vattenfall| 32.231 | 38.179 | 34.685 | 32.794 | 31.819 | 30.181 | 21.765 E.ON 75173 | 85105 | 78.889 | 72.083 | 61.327 | 58.811 | 56.490

Quelle: Jahrliche Geschéftsberichte, Statista (2016), Bontrup/Marquardt
(2015), eigene Darstellung.

Quelle: Jahrliche Geschéftsberichte der Unternehmen,
Bontrup/Marquardt (2015), Statista (2016), eigene Darstellung.

Quelle: Hans Bdockler Stiftung (2018).
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Herausforderung / Chance: Dekarbonisierung & Atomausstieg
Erzeugungsstruktur der grof3en Vier: 80% Fossil & Atom

EnBW

Wattenvall

E.OM

RWE

0% 10% 20% 30% 405 50% B0% T05% BO% D0 100%
m Steinkohle Erdgas ® Braunkohle » Kernenergie ® Pumpspeicher
| Mineraldlprodukte m Laufwasser Abfall ® Speicherwasser = Sonstige
Quelle: Monopolkommission (2015, S. 36). Quelle: Hans Béckler Stiftung (2018).
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Herausforderung / Chance: Digitalisierung
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Quelle: trend:research 2015

Quelle: Hans Bdockler Stiftung (2018).
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Trendwenden in der Energiewirtschaft
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Vattenfall Group &

' @VattenfallGroup

Annual and Sustainability Report 2017:

#\/attenfall continues to promote a climate-smarter life
for its customers with the goal to reduce dependence
on fossil fuels,” says Vattenfall's President and CEO
Magnus Hall. #YearEndReport #sustainability
bit.ly/2GeBfdh

Fossil free within
one generation

10:53 vorm. - 28. Marz 2018 - Twitter Web Client

Die neue RWE:
klimaneutral

bis 2040

#RWEdialog
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