3=

2050 Et2xSE £281= Fle!

JUsSt Transition

SU=FE

LIzt

02 15u(2) 2% 34|~64] 30
A C2|o) A












A ol2e A
A AF 3 7| Z, A% A

2021. 9. 15.

JEE
CRERESEEEREEMEEE)

a3 e \

* BRI Y§
o2 A diT ol5] 2 A ANAE HAE
e d42FE =L A9 F 8 It I
I E: Ao 22 AF(Just Transition/just transitions), FFN A A=
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Just Transition .07 7 , CHANGE /8,7

No one should be left behind when we

reconstruct our world into one driven by
clean energy.

< g o] AA

7153} OIgt 583 GE(integrative discourse on climate change)2 7| W37 843, AAF,
AAF, 234 |3 4331 43 Ad=o] Qi & £ o, 4, 92, 714, AAE, 2343 g
E|H9} '2750}7" = o] ot AAF. o] HoA FTEH FEL VTS E = 4T oA 5
F FA ¢ o]-E Wil T QlI7to] fhE 17t} F3 3L vl Ao} o] A AREHE=A o FA E
Ao & Jir}, °]E1 AL gget A9 T8l 7|FfsE= A T Hig =22 49 5“
FAEL AES T AYP5HE= o] £-290] B 4= Y T}.(0'Brien & Leichenko, 2019)
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1. Aoz Ag: FHAAN FHeR 1

& B2 AFJL LFL2F A J¥E F1 SARAW, X FAA - Newell & Mulvaney, 2013)
oA o123, 433 FAE A9 FY. A = AE7HsA AF A+ (sustainability transitions
research)t} g o] E(transition theory) ol A, 53] A 79 Aolo} AYL 8 B 23S

S+ HAZ(ustice in transitions) o4 o2& A& M-S 58511 qlrt.

o Ao L AF A HE2 19809 vF9] kFAE AT ¥ HE(Superfund for Wokers)
1990t AMrte] o 22 A A S 7

o AORLE AFL YR AF € J| TS} J3-S YIFH R V|5t 1 gty ARARE G &
A= MdolA Ao 913

+  ZAAF(procedural) , E8 3 (distributional), 3]&-3 (restorative) A 2] 5= YU o2 4o} FAH A9 o
Y39, 7|5 olg FHH R sty AFH o T AAst: ZHYHARE Q14 (McCauley & Heffron,
2018; Heffron & McCauley, 2018)

« 20159 A4 x| gy AR Fo22 A& Jido] x3E F VTS o33 AR AF A
A 4 9E23 39 §493

« 20189 A247 ERE FIEH|A] 7| ZF3])(COP24)ANA Aoz Ag tg =2 &4 9. adi¢}
Aolge A A Ao} AA(Solidarity and Just Transition Silesia Declaration)¥} @&}io} ojs}t
(Talanoa Dialogue)2] 8% A (Talanoa Call for Action)+= °]¥ A 43

CO
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i
o Aoze 2@ 39 ALNG o s
1 Helze AR AHF st 27
2- %‘_OLIE% 'Iﬂ—g- 7]:‘%'1' —%ﬁ Guidelines VPraiusuransition
3. FH¥ Ao L& A Y oo foral Y Susnable scononis and
4. A% G RO ARE FE gF AR

& et =7

5. 7149 g4 Bz AE AY 4

(Just Transition Centre, 2017)
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< 7199 d§ A vV 2 52 JA 71FHS O)-39 AFA ol TAH. vlEF/ 18
9, AEF9] o}¥A (Liberal Market Economies vs Coordinated Market Economies), k=% A|3/A
A, 159 A FA A, 2o AT o4, 215 T TS Wt

* XX 71 TS g3 Al 7HA A

. 7]—‘?—;3(_;“§}ufla}’—‘](i]9—]/—’|‘-%), AA/AR 71585 A /A), 71585 A 9 AY AFEHF/
23

1. Opposition: 7] FH3} -3 gl A

2. I‘ﬁejgingi 71%H35 g-3-9 Yo QHSHAT, A4 H48 HFH HZ 85, 187 2 o] 2 F
O] Al

3. Support 71583 g-8 AA ¥ 553 F T/ (Thomas & Doerflinger, 2020)

> 99 34789 JoR ¢ Ago . B15tY, L 5X 8] g8y v g oy 53 o wiste] ¥
L4 gt tgg T Q14 o] BAY -5-]'7:' q’ —':ﬂéﬁ‘}t} (Clarke & Lipsig~Mummé, 2020)

% Aoz g ATL L FA/ 1 F AT M2 A3 events of subjectification), BF A/ G5 LA/E A
3 38H(disidentification. declassification), A 2-2 ¥ (new capabilities and competences) 2.2 A 2] A A
3 9] 37HE A 4 ooF @t 7|E AA Q] A4/ BAFA s AS AASH: B2 A8 A

g A @ 333 B Q 5} (Velicu & Barca, 2020)
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& o2 HF o] ok}

o 5% 719 9 Au(1980~1990 )
A3 9 73253 Ad(1990d ] %)
=43 8412000~2010d )

o A} 8 F7H/AEE A A3H20109H TS AXHA F7E

> ‘514 Jlut FANA AgL/EeA ASR] FAT Aol ‘AT AN A B FFS A
He JAd/A Y] qig B33 AL Q|2 5§

X3

o

AAAZALATLA(WRD, E84 7T A, S FH4 2 FO =& Age] JF 849 A1 A A
71508 AT AHNAN FF T 52 e A GALE] 9] o]
FF71 B71AY T Y dF 45 2 FF
HA dS SASH=2EI AR T2 083 9F F9S 58 AY
3 249 A9 A Y (Platform on coal regions in transition, 20173 ~)
299 AR-LZ-7|d g Fo| 2.2 AF @ %¥(just transition agreements, 2018'd)
£, 7% 59 NDC 71F Y AT € AGAS] BT D A D®ouye et al,, 2019)

TP OO

X3
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o2 e AE ML e A/PA A G4, AH8E 84, AR A T 984 AYS Y5t
A4 ‘1\‘]1:_]_'/ E:?'jl' H ﬂq' (Strambo, 2020)
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European Green Deal, Just Transition Mechanism(2020~)

public revenue from auctioning CO2 allowances
for Just Transition purposes

« NGOs-EP: Proposal to establish a distinct just
Transition Fund (TF) at EU level

2017 @
« Failure to establish a distinct European JTF -
Inclusion in the Modernization Fund
« Establishment of Coal Regions in Transition
Platform (CRIT)
« Western Macedonia: one of the first three pilot
regions of CRIT

July 2020

« 1t Forum of the Just Transition Mayors - Kozani
« EP: Proposal to finance Just Transition from the
EU budget 2021-2027

20199
* 2nd Forum of the Just Transition Mayors -
Welsswasser
« Signing of the Declaration of Just Transition
Mayors
« Presentation of the Forum of Mayors initiative to
the Coal Regions in Transition Platform

o NUAE, GHAY, AYER 9

. EU-ETS 7H‘Q _’::._-__9;" 20]]]“ _/I“_Q_'ll E’% x"?l-()‘%]_]ﬂl’ 2015~2016) ioTGTr%?n The history of Just Transition
- Coal Regions in Transition Platform(CRiT) A% (2017) L —

+  Pan—European Forum of Just Transiton Mayors(2018~) e e

discusses for the first time the issue of Just
Transition and its funding prior to COP21

« Proposal of Energy Municipalities for financing
Just Transition from public revenue from CO2
auctioning - Rejected

* Initiative of the Greek Mayors in collaboration
with the PPC labor union (GENOP-DEI) and
Mayors from Czechia and Romania on
establishing a European Just Transition Fund as
part of the EL-ETS reform

2018

» Establishment of National Just Transition Fund

. f Western ional
‘Team for representation in the CRIT platform

« Decision to phase out lignite by 2028

* PPC Business Plan- final NECP: all existing lignite
plants to retire by 2023

* Joint Ministerial Decision for CO2 public revenue
for 2018

* Technical assistance for both lignite regions

@ 2020

* EU Green Deal, Just Transition
Proposal for a Regulation of the Just Transition
Fund

* Just Transition Platform

* 3rd Forum of Mayors on Just Transition - Bytom

* B2 AF/L A&7Fs ME BRH(SDGs)o HT FAS Evty 4949t

The just transition and the Sustainable Development Goals

Figure 1: National
transition to an
inclusive green
economy - illustrative
drivers and milestones

Core goals @, @ Wider foundations

Driver: Dialogue

and participation

1 Government leadership
2 Civil society/
business demand

3.Green

viable

2.Pressure
to change
Climate &
economic crises.
Civil society

1. Awareness
grows
Failures of old
economy.
Opportunities of
green economy.

Immediate
connections

options get

Technology,
pilots, market

. Committee,
Coordinating Committee, Technical Committee,
Western Macedonia Regional Team

* Joint Ministerlal Decision for CO2 public revenue
for 2019

« Call for proposals from the Green Fund

« Master Plan and Territorial Just Transition Plans

5. 492 Ag A|&7Hs E FE(SDGs)

5. Behaviour
/ change X
/ by government, \
business, civil \
society

6.SDGs & ci
outcomes are
achieved
through economic
transformation

Driver: Science and
evidence

1 Info on capitals/use
2. Learning loops




6. B2 2% A 7124727 =A G (NDC)

< T EAF A2 olF, g-$XA] o]PYF(impact of the implementation of response measures)©] 73}

=1 Qo S7IA7AAEAY(NDC) #2354 w2 E3 £948 AAANA FHA 2 Aot
o 20199 A|25x A#H-29Q1 7| FFF(COP25) A, 183} 44 SHAA Q] -2 X0 AP FF
A3 - F3H 9F FUge AF Avjdx 435 A Y € =23 AT - AE6/1d FY
A F. B S1L3e} TP FY =2 IR
A s g wE
599 Jo2 A AFL2 4A= FE
-SXA] o] P igh H7F € B4
XA o] FYFS WIst7] g =ot FHES AT R
20194, ¢F 5071 =7HF AAE BERAD A4 o]Y A €] B (Climate Action for Jobs Initiative, 2H]
Q1 ARG ILO, ITUC, 74 717 3%). 715459 183 A134 - FAH 4F ¥}, 7€ € S8k
F, w5Ae ek a5 tig A8 BE, A9 Ve 2 AR o]Fd Y £41, 7Y FF XA
9 F4714 AY, 83 A3 A gk} A5 4 §9] 52 27 A 48 A 23

! . ionxfore ~

3> Develop just transition plans coupled with robust policies to create an enabling environment for
sustainable business, based on the ILO Guidelines for a Just Transition. This may include

LS

WE M EAN establishing a Just Transition Commission as in Scotland, which recently published practical
recommendations on how to fundamentally transform its economy and reach net-zero emissions
BUSINESS v
3 Demonstrate global solidarity by supporting emerging economies fo set up national just
COAL ITION transition funds, similar fo those being established in the US and EU. These will help finance the

closure of polluting industries, reskill workers and invest in clean transport, heat and electricity.

3> Encourage businesses to commit fo the Business Pledge for Just Transition and Decent Green
Jobs. Existing leaders are Drsted, Iberdrola, Acciona, Engie and Enel with 230,000 direct
employees and millions of workers in their supply chains. @rsted’s landmark agreement aims fo %
establish hundreds of new decent green jobs, good labor standards and training for all offshore
wind project in the US.

7-1. Aol2e A%: 25 993} 34

®

Avold the creation of carbon lock-in

+ BEa YRR A 93 49 © e ()

Q_ ‘] AT 1= Z-I Actively encourage decarbonization. undermined by ongoing investment or Support affected reglons.
LR T e The prospect of negative impacts in other forms of support to Generate opportunities to nurture
A T carbon-intensive industry (where d maintail jic vitali
= carbon-intensive regions is not a reason = 5 3 A and maintain economic vitality
?]_’/\] —’] 311-31_]- ﬂ' X]' Hé'}g ]ﬂ';(] to avoid or delay ization. Delay is _afE ava|lablg) or fossil and stability. Prioritize support to
fundamentally unjust. A just transition is fuel production, or to relr{force the regions with lower financial
]T:I al X] q X] —?_4_ one in line with achieving globally agreed dependerr\cevof othek: biisiresses oo copachy tn invest In
these actlvlllesu diversification, and those who

climate goals - that is, one that

1 ﬂl ] accomplishes a very swift decline in | bear lower historical
- - 1 "
i%il- 7]é %_% A -‘iq— emissions towards a near-zero carbon ' reaponsibalty forGlobel

emissions.
i

DAl

:@%} No ZAT #Au L hFe] A |
a7 ‘ |
A - A49H 295 A4

287, 9% A9 34 1Y

(Stockholm Environment Institute, 2020)

=N o

Support workers, thelr familles and the wider [ T Ensure an Inclusive and
community affected by closures or downscaling. ! ]‘ transparent planning process.
Provide assistance to find new livelihood e ] This process should be based on
opportunities. When re-employment is not : ! wide social dialogue. Economic
possible, ensure that adequate social protections ! | development paths and priorities
are available. The economic, social and personal ! ! should be determined locally.
impacts of transition should not exacerbate the International cooperation and

ility of the most inalized or weakest 3 solidarity are needed for financial
people. The transition must not compromise basic and technological support.

rights of workers, or threaten broader human
rights. H Address existing economic

: and soclal Inequalities.
@ ! Response measures need to include a

! social equity perspective. Social equity
Clean up environmental damage,  and the empowerment of vulnerable
and ensure that related costs are  social groups must be an explicit goal
not transferred from the private in designing support measures,
to the public sector. evaluating economic opportunities,
The polluter pays principle should  assessing impacts, and prioritizing
be respected. transition support outcomes.

il = -— N =‘I=I.
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Understanding the context

Map the political economy of an energy transition

Use detailed analyses of positive and negative impacts of an energy
transition (at national, regional or even plant level)

Identifying champions

Facilitate international and regional exchange and peer learning

between countries at different stages of energy transition processes,
including engagement with labour, businesses, civil society, especially for
developing country contexts

Round tables at the country level to start or enhance a conversation on a
just transition between all concerned stakeholders

High-level dialogue between countries in similar situations to promote
the idea of a just transition at the highest levels of government (e.g., at
the EU, OECD or G20 level or bilaterally)

Making the case

Develop communications strategies for just energy transitions
Set up inclusive processes for “two-way communications”
Train government officials in communications

Implementing just transition
measures

Promote localized green jobs, including in decentralized energy and
energy efficiency, and link this explicitly to the energy transition

Mobilize additional funding to promote visible and tangible just transition

measures, and communicate about the benefits
- Share best practices of just transition measures

A3 International Institute for Sustainable Development(2018)

7-3. o= A% FF

Measure

Examples

A7)} 744

Desired impact

Macroeconomic and
structural policies (long-
term)

Diversifying the economy and
businesses

Removing barriers to renewable
energy or energy efficiency

Attracting investment to affected
regions

“Related diversification” by
developing economic activities that
are related to existing industries

Public sector policies for
job creation (short to
medium term)

Public procurement, sustainable
infrastructure projects, public
regulations

Stimulating job growth in regions
that will face job declines

Fighting the “environment vs. jobs”
narrative

Active Labour Market
Policies

Employment services, providing
information and matching services

Early retirement schemes

Support unemployed workers and
workers at risk of unemployment

Retain income and purchasing power
in the affected areas

Skills development and
retraining

On-the-job-training in companies
Training courses
Relocation expenses and assistance

Support the redeployment of
workers in stable and well-paying
employment

Create income opportunities for
workers and their families

Social protection

Social security systems,
unemployment benefits, retirement

Reduce the negative impact of job
losses, provide income support to
families

Community renewal
and regional economic
diversification

Provide funding for community
projects

Support to regions based on an
assessment of their potential
strengths

Building up local entrepreneurial
networks

Help anticipate losses in
revenue and economic activity
in communities that are highly
dependent on fossil fuel-related
work sites

Make regions more attractive and
create a sense of belonging

A International Institute for Sustainable Development(2018)
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;59 Mapping Just Transition(s)
to a Low-Carbon World
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“Just Transition” — Just What Is It?

An Analysis of Language, Strategies, and Projects
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1.
2,

(Just Transition Research Collaborative, 2018)

AAERA H2: A2 AA 334 33 88 AH

A9l el 224
Fo 99st oy 9% 5%
B2 W90}t L8] AR

2
Transformation
WEDO 4 cja
IEN
LN4s JTA
TUED
KftC
Structural reform
= iLo T
00pe 5 exclusive] ¢ » [Scope s nclusive
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Managerial reform
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IEN: Indigenous Environmental Network ~[canada coal
on Latrobe [phase-out
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Status quo
v
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“No harm done”
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Just Transition

]
Social inclusion

DISTRIBUTIONAL PROCEDURAL

Focused Reform Representation Participation

Seeks change within Includes select stakeholders in Includes select stakeholders
existing systems aspects of the transition process; in aspects of the transition
provides representation process; provides participatior
of vulnerable groups of vulnerable groups

Focuses on a specific
set of impacts and
subjects

Expansive Transformation Elevation Empowerment

Considers a broad Seeks to overhaul Includes a broad range of Includes a broad range of
range of impacts and existing systems keholders throughout the keholders throughout the
subjects transition process; elevates transition process; empowers
vulnerable groups vulnerable groups

IVESTMENT
INDS

( :SIS ENERGY SECURITY AND '}
CLIMATE CHANGE PROGRAM &UMATE
FU

Z}&: Just Transition Initiative(2020)

90-3. A28 A% =Y} oy

AT, F71 A Y, SANG XK@Y, F71, B7) dHAE HALE 2ot Yo, oE &
Hog Aoz AE2 o|2F, §EF 4Fo] A7 ol A AL A3 qiste} b5 F
o, A8 +HG FF AL, T4 U B4 T SO b 571 F ol e Bavt A

o
%

Framework for Just Transitions Definitions

A

Recognition: Elevation
Procedural Justice: Empowerment

Recognition: Representation
Procedural Justice: Particlpation

Scope Intention: Transformation
Distributional Impacts: Expansive

CSIS CIFZ.
@

Social Inclusion

Intention: Reform
Distributional Impacts: Focused

.. Just Transition Initiative(2020)
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% Climate Justice Alliance®] F o2& AT HAFFH LYY (htps://climatejusticealliance.org/)

Extractive Economy Regenerative Economy

Dy, Dy,
Ty, ORLDVIE,
4
Colonial Mindset g Iisrnaticeaal Sacredness
[ ‘WORK
[=]
> QURPOS,
QURPOS, <
5,
w
=
o
+ - = =
; National
o Regeneration i i
Extraction Enclosure of a 9 Ec°mﬁa:’:;r"
Dig, Burn, Dump Wealth & Power B
Exploitation 3 Cooperation
[*4
a ERNAY,
ERNAY, N
P e 2> e
[ Tl
'.
ot
Militariam X < Deep Democracy
2 o
4 ST

VALUES FILTER

A JUST *Shift economic control to communities
ISITION® Democratize wealth and the workplace %
TRANSITION e ecological restoration

MUST: , brive racial justice and social equity y
» Relocalize most production and consumption £
* Retain and restore cultures and traditions =

10-2. o= g G739}

< 20199 "SI AH2H, FAH PHPo = JPH
JAwES =9 I 92 BHE HES
2, 71F39 9 Aoz g FYo| FAdfoF &
18714 2849 43482 A

(Brecher, 2019)
A3 me Q] W3}
Mobilize government

Mobilize labor
Mobilize money and material resources

el il

el Z0E 2
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GREEN NEW DEAL
Aol Bt} =S AR A

Aol JNEA B4 HoOw TO MAKE THE CLIMATE MOBILIZATION WORK
315 Aol S0 24| BY JEREMY BRECHER
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+ Aoze AL WAL 2T FUL YA A - FA IRV 3
st gad 7|vete] FX A, 3AH A4S -
AAAAN AZAAN AIRAR BB _eeeesmeme oo -
T LA BEY YA YHBoltk 1% W[ wsnceroRsiAck comunms 20
Z.1I-‘§-I€|'g|' X}%iﬂ%o"k] ‘31°1q'(stopp1ng the bad) M JUSTICE FOR IMMIGRANT COMMUNITIES 22
493 i%jl' ARz ]‘}0}7]""1:—_‘ 7}-1(bulld1ng m JUST TRANSITION FOR WORKERS and 30
the new) °] E]'.(United Frontline Table, 2020) @ cormonmEs
- 34 =99 as) & vemoseron s .
1. Protect: K& @ HOMES GUARANTEE 30
2' Repair : ﬂ%/il%/%%/iﬂ- %; ENERGY SOURCES and POLLUTION MITIGATION 32
3. Invest : &% W cvmeromocmmer "
4. Transform : Y18 /Ag e
w FOOD SOVEREIGNTY and LAND SOVEREIGNTY 36
) s
% JUST RECOVERY 40
% INVESTING IN A FEMINIST ECONOMY 42
% INVESTING IN THE REGENERATIVE ECONOMY 44 %
5 @D

11-1. Fo|=& A% & ‘

& FEZAL AoFA 73 A (unjust transitions) © 2 o]0 &= H97t @kt o2 AE-S T
A V1 EAS T2 2S5 A9 AR T2 AHES PR A8 #HNA B
7Fota gigtS A s]of gt
=99 22 AQAHD 4G 7 4D UERE AHES AQAHET FH2 HTHA A= B
7t = e AY(@ER AL FEH LR 3T B9l 3. ool Wsf F= AL29 E A A
QA FD vl LR oF AQHG F4D), 27 A LAL {4 AF 52 F8HA ¥71

(Sheldon et al., 2018)

< oA A&} 7| T35 oS I ANA A, kF, A Y] o2 e AT T FAL AR R 4
FE. o] AY &4 V&A= EFA(TIC)S] Folv & (ock-in)ol] FEdfoF SctUnrub,
2000; Seto et al,, 2016). A G, A7, 88 5 ArPA G FA AT T8 P A A= (Campbell & Coenen, 2017)0]
U o 7] Fofe] A&7Fsd AAAT 9 AR A@axa 9, 20107 T T o] A9t A ZAb=
o2 e A GE T F2F AL AlFg.

o2& A% A&7 AT A9 AEAT Mdst gt P2 AF B (just transition

management) 7|'d AA] 2 " RA A|7](Goddard & Farrelly, 2018). A 2|22 AT} HFo|2-& A (design

for transitions) /1@ HE, Fo2-2 A= ALFA g41S ¢ A8 F 283 Fo g A vF

of A EetA A1F 0] AE WY T, 733, AAH, 5Y9A MY 2Jv] (White, 2019)

A% AN A BBH GF @ AT A Yo D7) AY(ARE AY, 1§ g 2FE FE= 553

3 (reactive policies) Bt} 37| 7|9t 24 58] A9, 41y, =5 FA¢ =7 € ¥ U3 53T
(066 3

= 553 AF(proactive policies) %8 (Gambhir et al., 2018)
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Landscape Pressures
on regime

A= : Goddard & Farrelly(2018)

21

12-1. B ol=2 A% Hsg A )

< RoJRe AF FAHANA 71T A g3} oA AE-S AT HHQ -'—]'7‘"% A 851
(transition policy)ol HI¢ =20l §HFA| 1 Y|, ASFAS FAAF} FAYS
& A 4 .
AFZYL AFH o s A&7 A tisf ILl-’-‘ﬂ(backward —looking) W3} A
Iookmg) EW-S T35 T8 FAES RoFE, old ¥4 HoR 2 o7 75_3@—_4 £ 9A 9
jﬁﬂia A= O 943 ATA Z Fo] gHaE= :’_"jﬁ’ﬂ AXAH 484, A a9 5L 7]

o2 Wg Pevt IS

37—]_1_75] AR (R Z B2 PRF o2 TS| +YoHA T 3383 FX A =84 z:ug_:gl"‘]

5 2w 4
o T Hedo) 12 AeA Aagaciasy 3]-5—:4%_;.} delEd dagae 3y

;lg 5874 oA Bgdol QAT A FPo| B TS| © ALY gFo

& AV - ARATA A

q A=o] 47 7|7t B 2R GFL 67
A8 AT A o %

9
FES 2oy FAF 5 glen, A&7 g4

zdS F
Ate 553 AV 7198 4 b e s %7]31 “}-5-3] O F55hes A9 274
(adjustment) AFHTH= F714, 55222 by HRAR S5 A (renewal) gl 23
E E jl"1-9-7]' 9»1]:}
TE 324 A
249 HAG]S &2 344 B3 F22R A8AYAY HE)
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A globaliinitiative to phase out fossil fuels and support a just transition
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Prevent the proliferation of coal, Phase-out existing production of Fast-track real solutionsand a
oil and gas by ending all new fossil fuels in line with the 1.5C just transition for every worker,

exploration and production global climate goal community and country
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Just Transition and the EU
Initiative for Coal Regions
In Transition

Florian F. Woitek, DG ENER B1, European Commission

15/09/2021, Regional Workshop on Just Transition in Gyeongnam Province

Part 2: The European Union’s Just Transition Experience and Takeaways

Europe had its warmest summer on record
this year

Surface air temperature anomaly for August 2021

(Data: ERAS. Reference period: 1991-2020. Credit: C3S/ECMWF)

(opermicus & ECMWF
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~ European
~ Commission

EU Green Deal

Improving the quality of life of current & future ¢ -

A roadmap with actions ahead for collective recovery and a
common future:

Help ensure a just and inclusive transition
@ P l Europe’s growth strategy

Protect human life, restore biodiversity & cut ¢ Hundreds of thousands of new
pollution green jobs

¢+ The clean energy transition is a

Move to a clean and circular economy o
source of opportunities for all.

Help companies become world leaders in clean % These transitions will make
products & technologies Europe more resilient &
strategically autonomous

© B @O0

Lead by example as a global leader

European
= Commission
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The EU will be climate neutral by 2050

Reaching this target requires action by all sectors of our

economy:

supportindustry to innovate

roll out cleaner, cheaper and healthier
forms of private and public transport

decarbonise the energy sector

s & o B

ensure buildings are more energy
efficient

=

EU Policy context

The clean energy transition is a source of
opportunities for the EU

« 1 million jobs to be created in clean energy
sector across the EU

But some sectors, regions and
communities will be more affected than
others

* Over 200,000 jobs in the coal, peat and oil
shale sectors in the EU (2016)

Some EU regions and communities
particularly reliant on fossil-fuel based
economy.

-39 -
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European industry only uses
12% recycled materials

Transport represents 25% of our emissions

The production and use of energy

accountformore than /5% of the EU's
greenhouse gas emission

40% of our energy consumption is
by buildings

European
Commission

policy
legislative
context

Clean Energy for all Europeans (2018)
European Green Deal (2019)

Green Deal Investment Plan (2020)
Just Transition Mechanism (2020)
Energy System Integration (2020)
Renovation Wave (2020)

Recovery plan for Europe (2020)
Recovery and Resilience Facility (2021)
European Climate Law (2021)

Fit for 55 Package (2021)

European
Commission



Just Transition Mechanism

A key tool to ensure that the transition towards a climate-neutral economy
happens in a fair way, leaving no one behind, mobilising up to €150 billion over the
period 2021-2027

V¢4 26 2]

Just Transition InvestEU Just Transition EIB public sectorloan
Fund Scheme facility
€17.5 billion, generating mobilising €30 billion in €10 billion in loans, backed by
at least €100 billion investments €15 billion of the EU
investments budget mobilising up to
_ €30 billion o
Not only funding! investments

<) The Commission will be providing technical assistance
SPF toMember States and investors

> Just Transition Platform with a dedicated work stream )

for coal, peat and oil shale regions, the Coal Regions in - .

Transition Initiative

The initiative for coal regions in transition
Background and context

Coal phase out commitments in the EU

(f:g)
Policy framework since inception =
(;
» Enabling action under the Clean Energy for all © g =
. » ) ©
Europeans Package (2017); il - in
- @) )
+ Just Transition chapter under the EU Green Deal @ TP |} o s
(2019) O @ @0 @ O -
@®
Fast evolving narrative on ‘just transition’ Coatree |
in the EU (and the world) /
Phase out under consideration Q i\ 1\~ \3 \‘
* Increased climate ambition (EU and national ( — eoe®
level) with higher awareness of ‘just transition’ L""P"“‘“""""‘“’ C )
|SSueS; * Member States with peat and oil shale in their energy mix
« EU approach: from coal to ‘coal, peat, oil shale § ¢ o=
and carbon-intensive’ regions — widened scope. ar
00

m European
Commission
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The initiative for coal regions in transition
Today

» ‘Coal, peat and oil shale’ work stream of
the Just Transition Platform (JTP)

* Geographical scope

Coal regions (31) in 11 EU countries
Peat regions in Ireland and Finland ‘ ’

Oil shale region of Estonia
» B

* Purpose of the initiative

regions facing similar issues — on decarbonisation
and economic diversification;

e_ 5 Bring stakeholders with various backgrounds at the
| discussion table (all levels of government, companies,
NGOs, social partners, academia, etc.);

@ Emulates debate on clean energy transition through
just transition angle.

The initiative for coal regions in transition
Today

* Meetings
Next one (virtual): November 2021
* Knowledge products

JRC studies, webinars, 5 already produced
toolkits, latest on technology options for
coal regions and on upcoming on
managing different sources of (EU) funding

* Technical assistance

For 7 regions: Asturias (Spain), Midlands
(Ireland), Megalopoli (Greece) Slgskie,
Matopolska (Poland), Karlovy Vary
(Czechia) and Jiu Valley (Romania)

-41 -

_@_ Share knowledge and experience between EU 5

European
Commission

European
Commission



The initiative for coal regions in transition
Tomorrow

Developments to be reflected New activities
e Slgnlflcant Step forward, under JTP and with « EU exchange programme to encourage
support of Just Transition Fund; direct, in-person cooperation between coal
i the EU; Starting i
* Impact of covid19; ﬁg&iﬁbiirgg; =, S

+ Mitigation of increased energy prices . .
* Boosted Technical Assistance

« Synergies and complementarities with new component, with dedicated facility to
funding instruments — such as the LIFE sub- support the development of projects on
programme on Clean Energy Transition and clean energy and energy efficiency;

Climate Action
 Sister-initiative for coal regions in the

» Coordination effort with Recovery Western Balkans and Ukraine, launched in
instruments (RRF) and cohesion policy and 2020
instruments and national/regional efforts.

- European |
Commission

For further discussion
Lessons learned

First insights from the initiative Channels for more information:

« Importance of governance — and in ‘just » EU Initiative for coal regions in transition

transition’ context, of transparency and
involvement; direct engagement

* Beyond coal dependency — what about pre-
existing structural issues (e.g. demographic,
economic structure etc.)?

* |ssues around land use, rehabilitation and
repurposing (economic, employment, technical,
environmental considerations);

* Coal assets (grid, heating): stranded assets or
opportunities for accelerated transition?

» Scale of re-skilling and up-skilling needs?

42 -

https://ec.europa.eu/energy/topics/oil-gas-and-
coal/EU-coal-regions/coal-regions-transition en

« Initiative for coal regions in transition in the
Western Balkans and Ukraine
https://ec.europa.eu/energy/topics/oil-gas-and-
coal/coal-regions-in-the-western-balkans-and-
ukraine/initiative-coal-regions-transition-western-

balkans-and-ukraine en

#CoalRegionsEU #CoalRegionsWBUA

Twitter: @Energy4Europe

DG Energy’s YouTube channels

“ European
Commission
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oo Genk (Belgium)

EXAMPLE Diversification and asset repurposing

Problem and challenges

’P Closure of mines in 1980

™) Lack of consensus on reuse of legacy
assets

Lessons learned

Binary approach to transition

Good practice

Successful transformation to diversified 4 (bottom-up & top-down)
Sl j Broad engagement of
lb Mining sites "i"tQ ne\‘vca_ll_mgi complementary 222 stakeholders
purposes, includin esign,
media/creative and tourism %xg{ggﬁ%tg%r;g%ﬁ%on
Financial incentives and government
investment
Europnn
ATl\ll%-Ir'I'YSNFOR COAL REGIONS IN Commlnlon
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o Bottrop (Germany)
% Urban innovation in post-mining regions

Problem and challenges

fp Coal-mining and highly industrialised
city

L4 Engagement and participation of
stakeholders over a long period

Lessons learned

Reducing carbon emissions

Good practice innovatively at the local level
A AP, [ ) 3

Local, ambitious initiative to reduce CO2 I Network-based approach,
emission e o lransparencyand citizen

l =aa jnvolvement
Network-based approach and strong collaboration )
between various stakeholders to reimagine city’s Strong. polltlcal support and
future commitment

m European
Commission

oo ppaar Lausitz (Germany)
% Land rehabilitation

Problem and challenges
fp Deep open cast lignite mining with pits

hundreds of meters deep an
kilometres long

[ J
Scarred, exhausted landscape that
defined the area
Lessons learned
Good practice Popular recreational area with
) ) beaches, forests, cycle paths,
Abandoned pits flooded with water and : I water sports etc. can be
‘ landscape rehabilitated ﬁ,/ . o Create
l Comprehensive regeneration programme Its long term; 40 years of

. s environmental regeneration
Europe’s largest artificial lake district with 9

over 20 lakes

“ European
Commission
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e Asturias (Spain)
% Social Dialogue

Problem and challenges
fp Coal currently makes up half of the

primary energy produced in Asturias

Transition will have considerable socio-
® economic impacts and implications for
the related industrial supply chain and

service activities Lessons |ea rned
i i I i
iagd practice o aoas o

engenders analysis and

Joint Commission to assess the impact of ! .
the energy Transition in Asturias established .'j (-:!Sirtli%g%;mh cross actor
I| [ ]
[ 1

=« Coordination and

in 2019
l ‘ Social dialogue with >50 stakeholders from transparency promote a

all relevant groups (private sector, trade It
; unified approach towards
unions, research, government etc) national/rIJEFEJ engagement and

5 sector groupings. 30 meetings based on investment
indepth analysis

m European
Commission
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Wuppertal

Institut
15th September 2021 |
Regional Workshop on Just Transition in Gyeongnam Province
Germany'‘s Just Transition
experiences in phasing-out coal
and regional structural change
Timon Wehnert
The Wuppertal Institute Wuppertal
Institut

* Founded 1991

\ )

* Think tank dedicated to GERMANY
applied research and >
sustainability

250 staff members

Transition Research:

from problem assessment
to real world experiments

15th September 2021 JT and coal phase out Germany | Timon Wehnert 2
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Overview

* Phasing-out coal in Germany
a historic view from a job’s perspective

» 60 years of structural change in the Ruhr area
concrete examples and experiences
of how to manage structural change

15th September 2021 JT and coal phase out Germany | Timon Wehnert

Phasing out coal
from a jobs perspective

15th September 2021 JT and coal phase out Germany | Timon Wehnert
47 -

Wuppertal
Institut

Wuppertal
Institut



Transforming the Ruhr area Wuppertal

Institut
15th September 2021 JT and coal phase out Germany | Timon Wehnert 5
Transforming the Ruhr area Wuppertal
Institut

15th September 2021 JT and coal phase out Germany | Timon Wehnert 6
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The Ruhr Area Wuppertal

the most densly populated urban area in Germany Institut
Regierungsbezirk 71“-”* :}
Miinster R o
48 (\?
-—L,\'\‘M _\_\\
b/ N
P
Kreis { e
\ 5 I EESSRER,
| S B
Lanen
| uno

Witten Regienungsbezirk

Arnsberg

Diisseldorf a Cy Regionalverband Ruhr

@ Stadt mit Gber 300.000 Einwohner
City with over 300,000 Inhabitants

m Stadt mit Gber 100.000 Einwohner
City with over 100,000 Inhabitants

alle anderen aufgefihrten Stadte

K F haben mehr als 50.000 Einwohner
reils all other named cities have more than
50,000 inhabitants

0 5 10 15 km

i3]
" WUPPERTAL
DUSSELDORF 0 5 Yo mi

15th September 2021 JT and coal phase out Germany | Timon Wehnert 7

Coal in the Ruhr Area: Wuppertal
employment and hard coal production Institut

1.5 Mio. t

mm Hard coal production in t

mm Jobs in hard coal mining

Source: Statistik der Kohlenwirtschaft e.V. (2018), own figure

Oil crisis Increasing EU policy
I Integrated structural policy | | Regionalized structural policy I influence

1966 - 1974 1975 - 1986 1987 — 1999 2000 - today
. I Centralized strlﬁﬁlp,olicy | W—iented structural policy I

Reunification

Steel crisis End of coal
subsidies

Import.ed coal gets cheaper
than domestic coal

15th September 2021 JT and coal phase out Germany | Timon Wehnert 8
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Ruhr Area = Employment & Unemployment Wuppertal

Institut
Employment by sector: 1964-2014 Unemployment

~ Services
® Industry

= Agriculture

1.000.000

D bis unter 3,0
[] 30 50
B so - 70
B 10,0

38883
A QDO
B2 B g i ]

© IAT
- 10,0 und mehr

Quelle: Statistik Regionalverband Ruhr, Darstellung: TIAT

15th September 2021 JT and coal phase out Germany | Timon Wehnert 9

Employment in the energy sector Wuppertal
a national perspective Institut

900.000

800.000

700.000

600.000

500.000 I l i l

400.000 - B - o l . "

300.000

] 5
g i
2oo.ooo.yl
111 “”
10101

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Employment [ Convential energy sector ' Investment in grids and storage
through: . . Maintenance of Renewables
@ Investment in convential
energy B Investment in Renewables

New jobs in renewables outnumber job losses in fossil energy
.... on national level = but with winners and loosers on regional level

https://www.unendlich-viel-energie.de/mediathek/grafiken/entwicklung-der-beschaeftigung-in-der-energiewirtschaft-2000-2016

15th September 2021 JT and coal phase out Germany | Timon Wehnert 10
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Direct Employment in Energy Intensive Industry

PRODUCTION SITES AND CAPACITIES
STEEL

Wuppertal
Institut

197,000
200,000
[ TR
150,000 (| S
g LA =
% 100,000 st o
B 75,000 s e s
w ° Production t.api(ity rolled steel (kt/a)
50,000 iy ') j:«:;
8[000 ;Jke,uuu
O — PRODUCTION SITES AND CAPACITIES
BASIC CHEMICALS
Iron and Steel Chemicals Cement
(Basic T
chemicals) ‘
Today: the number of jobs in energy intensive - . @
industry is much higher than the jobs in coal & 3
\ainr Production capacity basic chemicals
H H 'bmnﬂuﬂ»l\lkl\il . ymonia '3)
m I n I n g . | | :t‘:am (rar:tlrs)(kt of ethylene/a)
&MWWM B Combined heat and power plants
@ Minminser of the chemical industry (MW,,)
Py 2 2
15th September 2021 JT and coal phase out Germany | Timon | w\\ 1,000
Wuppertal
Institut
Experiences and examples
|
15th September 2021 JT and coal phase out Germany | Timon Wehnert 12
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Improving the Industrial Landscape Wuppertal

Institut
EMSCHEREALIPPE
Concept
e Connection of industrial culture, nature and
leisure

* New usage of industrial buildings as leisure
facilities

* Preservation of cultural heritage, creation of
new creative spaces

15th September 2021 JT and coal phase out Germany | Timon Wehnert 13
Example: Conversion of a Steel Site }’r“’:tri’&ifta'

Steel Plant Phoenix —
East in Dortmund

* 150 years of steel
production

» Shutdown in 2001

» Disassembly of the
site and sale of facility
to steel company in
PR China
(Zhangjiagang)

15th September 2021 JT and coal phase out Germany | Timon Wehnert 14
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Example: Site Conversion in Dortmund ‘I’x:tl?&ifta'

= Soil removal, artificial lake,
,Phoenix-Lake"

= Living and working at the
waterfront

= Functional mix, passive
house standard

e %

fe b
15th September 2021 JT and coal phase out Germany | Timon Wehnert 15
Phoenix Lake Wuppertal

a symbol of a new life-stile in a former coal town InSHitut

i

= High-class living area
= Attractive lake with bars and
restaurants for everyone

15th September 2021 JT and coal phase out Germany | Timon Wehnert 16
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Building on coal related knowledge: Wuppertal
Fraunhofer UMSICHT research center Institut

------

|

~ Fraunhofer
UMSICHT

Founded in 1980 - Initial concept: use knowledge related to coal mining
(e.g. water, air and soil management / treatment) for other purposes

Today a leading German research center working on mechanical and
chemical engineering

15th September 2021 JT and coal phase out Germany | Timon Wehnert 18
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InnovationCity Ruhr Yvut'?tm:rtal
Model City Bottrop nstitu

Goal: Develop solutions how to face the challenges of climate and structural
change in an urban area while safeguarding the industrial location

Enablers $: : ‘ nnovatuonCnty

* High degree of commitment of all RUhr
stakeholders (society, public authorities, Key features —————

local and regional government, industry  « A 10-year project on the ecological

partners). revitalisation of urban areas, initiated
- Open and free energy consulting by incum_bent industrial actors in the

services for locals in Bottrop, and Ruhr region.

sophisticated financing schemes * CO2 emission reductions of 38% in

available for energy efficiency only 5 years.

measures in the housing sector _
* More than 300 projects on track

15th September 2021 JT and coal phase out Germany | Timon Wehnert 19
Revierkonferenz Wuppertal
Institut

How to achieve procedural justice?

15th September 2021 JT and coal phase out Germany | Timon Wehnert 20
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Regional Development Agency - ZRR Wuppertal
Pro-active structural change Institut

Goal: Identify regional potentials and connect relevant

players in order maintain an innovative and prosperous ZUKUNFTSAGENTUR
energy and industrial region RHEINISCHES
i 9 REVIER

Key features
* Initiated in 2010 by the state government of NRW

» Governing board: municipalities, workers union,
business associations

* developing strategies for innovation, ideals, action
plans

* intermediary agency as the main mechanism for
managing structural change in the region.

15th September 2021 JT and coal phase out Germany | Timon Wehnert 21
Summary Wuppertal
Institut

The largest part of Germany’s coal phase-out and structural change
was due to economic — not environmental - reasons

Lessons learned from 60 years of structural change:
 Structural change takes decades not years
* Transitions always create winners and losers

* Structural policy shifted from top-down to using local potentials
* Research and education are key for innovation

* There is more to transformation than the economy -
culture, nature and livable cities attract high skilled workers

15th September 2021 JT and coal phase out Germany | Timon Wehnert 22
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Contact

Wuppertal Institut — Biiro Berlin
Neue Promenade 6
10178 Berlin, Germany

Timon Wehnert

+49 30 2887458-19

timon.wehnert@wupperinst.org

15th September 2021 JT and coal phase out Germany | Timon Wehnert

All you ever wanted to know about ...

SEIEERLUN OO W kR

“ European I English @) ‘
Commission

Wuppertal
Institut

23

Wuppertal
Institut

Coal Regions in Transition in Europe

Search

PHASING OUT COAL IN THE GERMAN European Commission > Energy > Topics > Ol gas and coal > EU coal regions >
ENERGY SECTOR

INTERDEPENDENCIES, CHALLENGES AND POTENTIAL

SOLUTIONS Energy

Home Topics Data & Analysis Funding Studies Events News
EU coal regions
Coal regions in transition Platform for coal regions in Working group meetings
transition — Secretariat
The EU is committed to supporting coal regions ~ Assisting regions in preparing, developing and The working groups meet regularly to discuss
to ensure that the clean energy transition is fair implementing transition-related activities. projects and best practices in EU coal regions
and no region is left behind.
https://wupperinst.org/a/wi/a/s/ad/4468/ http://coalregions.eu
15th September 2021 JT and coal phase out Germany | Timon Wehnert 24
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EU Coal Regions in Transition Wuppertal
Case Studies Institut

—rTT—
Regional Development Agency

Regional Development Agency -
Rhenisch Lignite Mining Area

https://ec.europa.eu/energy/topics/oil-gas-and-coal/EU-coal-regions/resources/regional-development
-agency-rhenish-lignite-mining-area_en

Innovation City Ruhr -
Model City Bottrop

https://ec.europa.eu/energy/topics/oil-gas-and-coal/EU-coal-regions/resources/innovationcity-ruhr-m
odel-city-bottrop_en

All case studies available at:
coalregions.eu

15th September 2021 JT and coal phase out Germany | Timon Wehnert 25
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Wuppertal
Institut

Workshop with Gyungnam delegation, 15 September 2021, online

Germany‘s 2045 climate neutrality target
How can the industry contribute to this target?

Sascha Samadi

GHG emissions in Germany Y::t?&irtal

Historical GHG emissions from 1990 to 2019 and future emission
pathway according to government targets
(emission reductions shown are relative to 1990)

1400 . .. .
achieved avg. emission reduction
1200 (2000-2019): 12 Mt/a
A
" \
't 1000 .. .
2 -359% necessary avg. emission reduction
2 800 (2019) (2019-2045): 31 Mt/a
o \\s\\ 1
g [ ‘~\\\ 1
O 600 ‘\\ -65%
= ‘\\(2030)
400 e
\\\\\\ 88 %
200 \(_23410)
TS -100 %
0 "~ (2045)
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045
e GHG emissions from 1990 to 2019 === Future emission pathway in line with current government targets

Source: Data from UBA (2020).
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GHG emissions in Germany \Il'\::tni)&irtal

GHG emissions by sector in Germany in 2019
(in CO, equivalents)

Agriculture Waste
[PROZENTSATZ] [PROZENTSATZ]

Transport

[PROZENTSATZ]
Energy sector

[PROZENTSATZ]

Transport

[PROZENTSATZ] Industry

[PROZENTSATZ]
Source: Data from UBA (2020).

Relevance of steel, chemicals and cement sectors for industry sector ‘I’:":t?&i"a'
emissions in Germany

Greenhouse gas emissions by industry sub-sector in 2018
(only direct emissions, in CO,-eq.)

Other industry Steel
[PROZENTSATZ] ROZENTSATZ]
Cement
Basic chemicals [PROZENTSATZ]

[PROZENTSATZ]

Sources: Data from UBA (2020), VCI (2020), WV Stahl (2020), VDZ (2020) and Agora Energiewende/Wuppertal
Institute (2019). 4
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CO, emissions in the steel and cement industry have hardy declined in the Wuppertal

Institut
past 15 years Nt
CO, emissions in the steel and cement industries
comparison between 2005 and 2018
70
-3%
-
60
50
8 40
s
30
+-0%
20
10
0
Steel = 2005 m2018 Cement
Sources: Data from WV Stahl (2020) and VDZ (2020).
CO, emission reductions in the primary industry are particularly challenging }’::t?&i"a'

> The climate change protection strategies pursued in other sectors have only limited effect in the
primary industry

> For example:
* Building sector:

o Increase in energy efficiency through energy refurbishment > high CO, reduction potential.

o Covering the remaining energy demand mostly by using heat pumps - electricity generated from
renewable sources can be put to good use

» Car Traffic:
o Use of electricity from renewables sources in electric cars is relatively easy.

> Energy efficiency, on the other hand, is reaching its physical limits in the primary industry with
today's processes, which have been optimised over decades, and can now only offer limited
progress.

> In the primary industry, the use of renewable energy sources, especially directly from green
electricity, is not easily possible or is limited in terms of climate protection impact (see next slides).

-61-



Deep dive: Transformation of the steel industry Wuppertal

Institut
BLAST FURNACE ROUTE ‘ HYBRI
> Primary steel making currently dominated by blast
co, A furnace-basic oxygen furnace (BF-BOF) route: coal-based
» K oot ™ " coke are needed as a reducing agent to produce pig iron.
Fossil fuels —» ":' (L1 § ] .
oo, wonone  PELLETISING o o0 > The process has been optimized over many decades.
Y > Complete replacement of coke, e.g. by hydrogen, in the
coke blast furnace is not possible.
[>F]
o, RENMARING - 4 > Electricity-based primary steelmaking is still at an early

stage of research.

Hot Blast
Coal, Oxygen 9

%
¥

lHOT STEELMAKING SPUNGEl
METAL IRON
Oxygen 9

CRUDE STEEL G G

Source: Hybrit (n.d.).

Deep dive: Transformation of the steel industry }’::t?&i“a'
E ROUTE HYBRIT ROUTE
‘ » Short-term solution avalible for (mostly) climate-neutral
T production of primary steel: Alternative reduction process
Be U SR e with hydrogen-based shaft furnace direct reduction
0N ORE PELLETISING IRON ORE 99 l . . .
ELLETS PELLETS ‘06’ » The direct reduced iron or DRI produced from the direct
reduction plants can converted into liquid crude steel by
‘ﬁ “ heating it in an electric arc furnaces or melters and
ﬁ Hydrogen -
N— P E.ec{:v converters.
5 NS . . .
o e » Several steelmakers are relying on this hydrogen direct
K ¥ reduction process route in their plans for climate-neutral
g e e T future steelmaking (see next slide).
m STEELMAKING ~ SPONGE - .
L e e > Challenge: economic viability (CO, price of around 80 to
crap
sl 150 €/ton would be required) and sufficient availability of

— . — ‘- climate-neutral hydrogen.
CRUDE STEEL G NSRS, G

Source: Hybrit (n.d.).
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German steel companies have specific plans to become climate-neutral by
2050 — the example of Thyssenkrupp Steel

12

Source: thyssenkrupp Steel (2020).

Many other private German companies have also revealed plans recently to
become carbon neutral by 2050 or earlier

The BMW Group Looks to Reduce CO2 for Full
Vehicle Lifecycle

Wuppertal
Institut

Wuppertal
Institut

Volkswagen is pursuing the goal of becoming balance sheet CO,-neutral by 2050.

BASF presents roadmap to climate neutrality

Siemens is going carbon neutral

With our commitment to turn our operations carbon neutral by 2030, Siemens sets a clear signal
even before the adoption of the Paris Agreement. By setting this goal, we express our firm belief
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Key strategies for large-scale emissions reductions in the industrial sector ‘I’r“’;'t'?&‘:’ta'

"°| E > The use of new and innovative processes in the primary industry

alh

ico2 » Use of carbon capture and storage for "unavoidable" CO,

v

Supply of heat and steam demand via electricity and hydrogen

(% > Increasing recycling rates (e.g. for plastics and steel)

E= > Increasing energy efficiency, especially in general purpose technologies (e.g. pumps, motors)

%

Longer lifetimes and more intensive use of goods (e.g. car sharing)

m{ > Reduced demand for goods and services

Conclusions Wuppertal
Institut

» The German government's 2045 climate neutrality target is a key challenge for all sectors, but
perhaps especially so for the primary industry.

> The primary industry faces several key challenges. These includes high energy demand, hard-to-
abate process emissions and the often strong international competition.

> However, recent scientific studies and increasingly specific and ambitious plans from companies
show that it is possible to reduce industry sector GHG emissions to zero or close to zero by 2045.
> Necessary elements to achieve this target are:
» Large amounts of green energy (stronger expansion of renewables needed)
» Significant investments into new processes (government support needed)
» Short-term planning for and construction of new infrastructures (electricity, hydrogen, CO,)
> A successful transformation of the industry sector can potentially preserve much of today’s roughly

800.000 jobs in Germany’s energy-intensive industry (early investments can create front-runner
position and can foster innovation)
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Wuppertal
Institut
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