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Preface

Dear reader,

Coal has historically been a significant energy source
in both Europe and China. However, with ambitious
climate goals on the horizon, the ongoing shift away
from coal presents a unique opportunity to innovate,
restructure energy systems and create sustainable
growth. Central to this process is the concept of a
"just transition', which ensures that the move to a
low-carbon economy is fair, addressing the needs of
workers, communities and industries impacted by
the change.

This report was developed by Agora Energy
Transition China, in collaboration with Agora
Energiewende, Energy Foundation China and
Shanxi Coshare Innovation Institute of Energy and
Environment. Through an in-depth analysis of

Q Key findings at a glance

Shanxi, China's largest coal-producing region, the
report explores its progress toward a just transition.
A new Just Energy Transition Index (JETI) forms

the basis for the analysis, which compares Shanxi's
transition progress with that of five coal regions in
Europe and offers actionable insights into supporting
coal workers and communities, with a focus on
employment and economic diversification strategies.
Drawing on lessons learned from other countries

and regions, the report highlights pathways for coal-
dependent regions like Shanxi province to transition
to clean energy while fostering economic resilience
and social equity.

We hope you find it insightful.

Kevin Tu
Managing Director, Agora Energy Transition China

While China is progressing toward phasing out coal to meet climate goals, regions like Shanxi, where coal
production and consumption are still increasing, face significant challenges that need to be addressed. For
these regions, early action supported by a strong policy framework can help ensure the transition is just and
cost-effective, while also driving innovation and fostering economic diversification.

The Just Energy Transition Index benchmarks progress of the transition from coal to clean energy, offering a
quantitative framework to guide the development of tailored regional transition strategies. Lessons learned
from and international collaboration with other regions further along in their transition journey highlight areas
where progress can be accelerated and provide valuable insights, resources and opportunities.

A comprehensive policy framework, effective coordination and funding are vital for inclusive growth in Shanxi
and other coal regions. Prioritising policies that integrate sustainable economic development and social justice,
such as investing in clean technologies and establishing a fund for coal community transformation, can drive
structural change. Expanding China’s national leadership group on carbon peaking and neutrality to include
human resource authorities and public, private and civil society stakeholders would enhance coordination and
help ensure equitable outcomes.

Chinese state-owned coal enterprises (SOEs) are key to driving regional just transitions. Strategic government
intervention can help align SOEs’ investment priorities and unlock their full potential to support the transition.
Central and regional governments can facilitate collaboration with these resource-rich and influential SOEs to
drive diversification and prioritise job creation in non-coal or even non-energy sectors. Local governments, in
turn, can help by identifying market demand trends and opportunities for development, enabling SOEs to reduce
coal dependency and advance carbon neutrality goals.
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Executive Summary

Coal has historically been a significant energy source
in both Europe and China. However, with ambitious
climate goals on the horizon, the ongoing shift away
from coal presents an opportunity to restructure
energy systems, foster innovation and create
sustainable growth pathways. Central to this process
is the concept of ajust transition, which ensures that
the move towards a low-carbon economy is equitable,
addressing the needs of workers, communities

and industries affected by the change. In China,

this concept has gained attention among research
institutes and civil society, but greater awareness
among policymakers is needed to make it a key focus
of decision-making, particularly in coal regions like
Shanxi.

In the European Union (EU), coal still accounts

for about one fifth of total electricity production,
providing approximately 230,000 jobs across 31
regions in 11 countries. Yet, the EU's commitment

to reducing carbon dioxide emissions by at least 55
percent by 2030 and achieving climate neutrality by
2050 challenges the bloc's coal-dependent regions
to develop innovative solutions to transform their
energy systems.

Poland, traditionally one of Europe's most coal-
dependent countries, offers a case study in evolving
possibilities as it works to align with the EU's
ambitious climate targets. Its share of coal in the
energy mix, while still significant, has decreased
markedly in recent years. This progress serves as
an encouraging example for other historically coal-
reliant countries.

Elsewhere in the EU, Germany has set a target of
reducing emissions by 65 percent by 2030 and
achieving climate neutrality by 2045 - five years
ahead of the EU's overall goal. Meanwhile, the United
Kingdom has also made strides in its coal phase-out;
the September 2024 closure of the Ratcliffe-on-Soar
coal-fired power plant — the UK's last — marked the
end of the country's 142-year history of coal-fired
power generation.

China, similarly, is presented with significant
opportunities to advance its dual carbon goals, which
aim to peak national carbon emissions by 2030

and achieve carbon neutrality by 2060. Despite

this, coal still represents more than half of both the
country's primary energy consumption and its
power generation. In recent years, about four fifths of
China's national coal output has been concentrated in
just four key coal-producing regions, namely Shanxi,
Inner Mongolia, Shaanxi and Xinjiang - posing
specific challenges for these regional transitions.
Shanxiis China's largest coal-producing region, and
its major coal mining operations have made it a key
energy supply base for the whole country as well as
for exports. A coal-to-clean transition is thus crucial
for delivering on both national and global climate
goals.

This report presents a comparative analysis between
Shanxi and five coal regions across Poland, Germany
and the UK to better position Shanxi in its journey
toward a just transition away from coal. The report
also outlines actionable solutions for supporting coal
workers and communities, offering insights into
employment and economic diversification strategies.
By drawing experiences and lessons from successful
practices around the world, the report provides
tangible pathways for coal-dependent regions to
transition towards clean energy while fostering
economic resilience and social equity.

The Just Energy Transition Index (JETI)

Transitioning away from coal affects countries

and regions differently, depending on their unique
socioeconomic, environmental, political and

energy contexts. Without careful planning, coal
workers and their communities can face substantial
socioeconomic impacts, underscoring the importance
of a just energy transition.

With the new "Just Energy Transition Index" (JETI)
developed by Agora Energy Transition China, this
report assesses and compares the progress of the



six regions' transitions at both regional and national
levels. The JETI uses five key dimensions and 36
individual indicators to shed light on each region'’s
transition readiness, progress and specific challenges
that lie ahead.

The five dimensions are: energy, emissions
abatement, economy, social development and
transition momentum. The energy and emissions
abatement dimensions evaluate coal regions' reliance
on coal, the level of renewable energy development,
carbon intensity and air quality. The economic
dimension examines regions' economic growth

and its correlation with energy consumption. The
social development dimension assesses factors

such as employment, income levels, social security,
healthcare and education. Finally, the transition
momentum dimension focuses on policy support
(including climate ambition, climate action plans

and carbon pricing mechanisms), investment into
research and development and the overall investment
and business environment. The JETI considers not
only the progress of decarbonisation within the
energy system but also factors affecting the potential
for sustainable development in the medium and long

Outcomes of the six coal regions in the JETI
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term, such as income equity, development of the
tertiary sector, quality of healthcare and education,
and attractiveness to foreign investment and talent.

Applying these JETI dimensions to a region's
transition context can help identify specific areas
for targeted support and provide a foundation for a
tailored — and thus more effective and equitable -
regional transition strategy.

Key results of the JETI assessment

The JETI analysis of this report compares six coal
regions across China and Europe: Shanxi (China),
Upper Silesia and Betchatow (Poland), North Rhine-
Westphalia and Lusatia (Germany) and South

Wales (UK), analysing each region's strengths and
weaknesses through the five key dimensions. The
dimensions are assessed through a comprehensive
framework of 36 indicators weighted by applying

a combination of objective and subjective
methodologies. Based on the most recent available
data at the regional level, the study provides detailed
analysis and insights by quantifying each dimension.

— Figure 1

Energy

0.2

0.5

Transition momentum

Emissions abatement

Social development

e Shanxi (China)
e Jpper Silesia (Poland)

e N Orth Rhine-Westphalia (Germany)

Economy

e Betchatow (Poland)
e | S3tia (Germany)
e SoUth Wales (United Kingdom)
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The JETI results show that North Rhine-Westphalia
has made substantial advances in nearly all categories,
with particular strengths in social development and
transition momentum. This progress can be attributed
in large part to the Ruhr region's long-standing focus
on education and innovation since the late 1950s,
fostering regional income growth and enhanced
research capabilities.

South Wales has also made noteworthy strides,
particularly in the energy dimension. The closure of
its last coal-fired power plant in March 2020 and

the subsequent shutdown of its last opencast coal
mine in November 2023 reflect a clear pivot away
from coal, with natural gas emerging as the primary
energy source for the region. However, the index
shows South Wales lagging behind the German coal-
producing regions in terms of social development and
economic dimensions and behind both the Polish and
German coal-producing regions in terms of transition
dynamics. This gap is primarily due to a slower
economic growth rate in South Wales, while the
German coal regions have achieved faster economic
expansion while simultaneously reducing energy
intensity. South Wales's experience suggests that

for regions in the later stages of the coal transition,
even with coal mines and power plants no longer in
operation, considerable time and financial investment
are still needed to raise local sustainable economic
and social development to the national average.

In contrast, the three coal regions in Poland and
Shanxi are at earlier stages of their energy transitions,
with room for further progress in economic and social
development. These regions face notable challenges
in creating equitable opportunities for coal workers,
indigenous communities and companies as they
navigate their transitions. The similar patterns
observed in their JETI evaluations suggest common
hurdles in advancing clean energy transitions while
ensuring economic and social justice remain central
to the process. Several of these commonalities appear
also in the report's two comparative case studies, as
follows.

Comparative case study: Employment in Shanxi
(China) and Eastern Wielkopolska (Poland)

The report assesses worker re-employment, reskilling
and other support policies in the coal industries of
Shanxi (China) and Eastern Wielkopolska (Poland),
comparing a state-owned and a private enterprise
in the former with a coal mining and a coal power
enterprise in the latter. These two regions were
selected for the employment case study for their
parallel contexts — Shanxi's policies are shaped

by China's central government, while Eastern
Wielkopolska is influenced by EU directives -
allowing for insights into the impact of governance
structures on transition strategies. Both regions
are undergoing significant structural changes and
face similar employment-related challenges during
the early stages of their transitions. The analysis
highlights common hurdles and explores region-
specific solutions and levels of readiness for a just
energy transition. These challenges include:

- Unemployment: Without careful planning, a
substantial workforce across the coal supply chain
is at risk of unemployment.

- Policy fragmentation: A fragmented or inadequate
support regime can struggle to meet transition-
related needs, especially in terms of funding.

- Skill mismatches: Re-employing coal workers can
be hindered by alack of relevant skills, even where
reskilling programmes have been implemented.

- Demographic dynamics: Ageing populations and
migration trends can exacerbate labour shortages.

- Reluctance to relocate: The regions’ geographical
and social structures can discourage workers from
seeking distant employment opportunities.

How Shanxi and Eastern Wielkopolska approach (re)
employment challenges differ primarily in terms of:

- The role of energy companies: In Eastern
Wielkopolska, the largest energy enterprises are
private and thus have limited capacity to absorb
laid - off workers. In Shanxi, provincial enterprises
are much more able to shoulder this pressure
together with the local government, because



Chinese state-owned companies are responsible
for maintaining the employment rate at a certain
level.

- Re-employment solutions: Poland tends to promote
the re-employment of the workforce in non-
coal or non-energy fields through re-education
and reskilling programmes. Shanxi leans towards
creating new employment opportunities for coal
workers in energy sectors by modernising and
decarbonising its coal-based and manufacturing
industries.

Several factors differentiate Shanxi and Eastern
Wielkopolska in their transition readiness. These
include:

- Drivers for the transition away from coal: Poland’s
transition is driven primarily by market forces,
namely the EU emissions trading system, as well as
other obligations under the EU’s decarbonisation
commitments. By contrast, Shanxi's efforts are
guided primarily by national strategies and central
government policies.

- Level of policy support and pace of the transition
process: Poland's coal dependence has declined
rapidly, supported by EU-funded initiatives and
local government action. For Shanxi, although the
provincial government and coal companies are
actively promoting energy transition, there are no
clear quantitative targets set at the national level
for the development and transformation of key
state-owned coal enterprises.

- Level of funding and investment for (re)
employment solutions: As a member state of
the EU, Poland has benefited from EU-funded
initiatives. Private capital and foreign investment
also play an important role in Poland's just
transition. Meanwhile, Shanxi's transition is
supported mainly by public funding, including
direct investment from the central government,
funding allocations from local governments and
investment from state-owned enterprises. Indeed,
Shanxilaunched China's first just transition loan
in 2023, a positive sign of dedicated funding on
employment issues.

- Governance structure: Shanxi's governance of
the transition is heavily centralised, with strong
government oversight and guidance, though
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participation of private and social sectors is
encouraged. By contrast, Poland has demonstrated
a high level of multi-stakeholder participation in
the just transition process. The federal government,
local governments, enterprises, trade unions, civil
society and international organisations all play
different but important roles in policy design and
funding allocation.

Comparative case study: Economic diversification in
Shanxi (China) and Lodzkie (Poland)

The report presents a further comparative analysis

of Shanxi (China) and Lodzkie (Poland), this time
focusing on economic diversification efforts.

Using Linfen City in Shanxi and the Betchatow

Coal Transition Area in Lodzkie as case studies, the
report conducts an in-depth examination of how
municipal governments in these regions are planning
sustainable economic development pathways and
implementing policies to achieve these goals.

Key similarities and differences between Shanxi
and the Lodzkie in terms of sustainable economic
development are as follows:

- Emerging alternative industries: Both regions
have initiated the development of new economic
sectors outside of the coal value chain, though they
are still relatively modest in scale. Both regional
governments have strategically planned for
economic diversification in line with local resource
endowments. However, these new industries are
still in their initial stages, and it may be challenging
to generate significant economic returns in the
short term.

- Population and labour challenges: Both Shanxi
and Lodzkie face demographic issues such as
population decline, loss of labour and insufficient
support for scientific research and education.
These factors can hinder long-term economic
resilience and the ability to transition away from
coal.

- Insufficient funding: Both regions are grappling
with alack of financial resources to adequately
support the transition. More investment is

13
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necessary to ensure the sustainable development
of non-coal industries and to help mitigate the
economic and social impacts of coal phase-out.

- Different paces of transitioning away from coal: In
Shanxi, coal production and consumption are still
rising, with the government focusing on enhancing
the efficiency of the coal industry and climbing up
the coal value chain. By comparison, Poland faces
more imminent pressure due to resource depletion,
declining competitiveness in the coal market and
EU policies for a faster transition away from coal.

- Different policy decision-making mechanisms:

In Shanxi, the central, provincial and municipal
governments are leading policy discussions

and execution on economic and industrial
transformation. In Poland, the decision-making
process involves a broader range of stakeholders,
with notable participation from the EU.

Policy recommendations

The JETI analysis of six coal-producing regions across
four countries provides a robust frame of reference
to assess Shanxi's just coal transition progress across
multiple dimensions. The comparative case studies
of Shanxi and two regions in Poland - all in the

early stages of their energy transitions - highlight
both similarities and differences, particularly in
terms of employment and economic diversification.
Drawing from these findings, the following policy
recommendations aim to support a just transition in
Shanxi and offer insights for other coal regions in
China and beyond.

- Enhancing policies and governance mechanisms
At the national level, establishing a central
coordination framework to oversee the energy
transition and sustainable socioeconomic
development in coal-dependent regions is key. The
national leadership group on carbon peaking and
neutrality is a strong governance foundation but
lacks key participants, such as human resource
authorities and stakeholders from both the public
and private sectors. A more balanced approach
would enable the framework to effectively address
energy security with economic growth and social
stability.
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At the provincial level in Shanxi, a dedicated
committee for sustainable socioeconomic
development could be established to clearly
define leadership roles and the responsibilities of
participating agencies. A scientifically informed
long-term roadmap for the just transition, which
includes assessments of regional strengths,
vulnerabilities, risks and opportunities associated
with the energy transition, would guide the
region towards balanced economic growth and
environmental sustainability. This roadmap should
also align with China's dual carbon goals.

Establishing multi-stakeholder communication
channels

By creating formal consultation and dialogue
platforms, governments can facilitate transparent
communication between authorities and the
public. These platforms may consist of seminars,
town hall meetings, or forums that engage experts,
academics, research institutions, industry
executives and civil society.

Moreover, by promoting widespread and
equitable public education initiatives about the
transition, governments can help improve public
understanding and foster active participation.
Through diverse communication channels such
as media outlets, online platforms, industry
events and community workshops, authorities
can disseminate information on the transition's
objectives, policies and impacts to garner social
buy-in.

Supporting the transition with diversified funding
mechanisms

At the national level, establishing a just

transition fund can provide targeted support

for the transition. The fund could draw from
different sources, including central government
allocations, contributions from economically
advanced provinces, revenues from carbon

pricing mechanisms or proceeds from issuing just
transition bonds.

Promoting green finance and transition finance
at the local level is also crucial. Additionally,
harmonising public money from central, provincial,



municipal and county administrations can create a
unified funding strategy. In this way, public funds
can signal government commitment and attract
additional private sector investments to drive the
just transition agenda forward.

- Chinese state-owned coal enterprises (SOEs), given

their resources and significant local influence, can
also take a leading role in regional transitions.
Strategic government intervention can help align
SOEs' investment priorities and unlock their full
potential to support the transition. Central and
regional governments can facilitate collaboration
with SOEs, with their abundant resources and
influence, to drive diversification and prioritise job
creation in non-coal or even non-energy sectors.
Local governments, in turn, can help by identifying
market demand trends and opportunities for
development, enabling SOEs to reduce coal
dependency and advance carbon neutrality goals.

ERESEEREE — PEREX AR E PR LR

- Investing in visionary green projects to boost
regional appeal
Forward-looking investments in areas such
as infrastructure upgrades, scientific research
and talent development are vital for long-term
socioeconomic sustainability and regional
competitiveness and appeal.

Frequent role changes among local government
officials in China can make it challenging to
maintain long-term focus in investment and
development strategies. Revising the evaluation
mechanism for promoting local officials could
encourage decision-making that prioritises
sustainable, visionary investments over short-
term goals.

By integrating the principles of a just transition into
national and regional policy frameworks, China can

balance economic, social and environmental priorities

as it moves away from coal, striking the balance

between economic resilience, growth and sustainable,

inclusive development.

15



16

ERESEEREE — PR R X AR E R LR

=]
1 B=
11 EXEHREX N “SURE N S, 3818 T RRIERRRIFE, AER.
SIRDEEY, ROSEN, TMUATERSA
BR, TEITHMAIESER . SSIRERIPNS
111 QERR FEFSRILORMITS. MRAEUNRIFE A

“NIERE IMSRFELRTILE, F1E20 e
70 £, EEAH. KENREFEIAL= (Oi,
Chemical, and Atomic Workers Union) NS AL

[E - 3143 (Tony Mazzocchi) TERIEETE LINIFE
BIRARNE S TEARHAERYIER, EXKK
RHEEELNTRBEERNEMERNREZZETE, H
N REVFE ISR RIP. ZIFFAMEREIBER 2 m 2kl Y
TABHA,

F 20 2R, MRRATLICEEANZEIBm 2
XE, UEEMNMERANAERNIEEERELS
PRSI R PHIERBEAEREHS, HEE
TEFURERER S IR RAI R E S
Al BRI 18]

FEELBCRA MR, SUEXEMBIN™IRIE, 2
KRMEBEEEMNREENEIRAZ — EIF
FEmEL, EPrT=EE (International Trade Union
Confederation, ITUC) M 1997 FBIREPFTIEZ L

=R, BT RSRIER A IRHZN Pl
SR BRINAZN R A EFRR BTG AN, HE
fr55 L2443 (International Labor Organisation,
ILO) . EXEEIFEMLIZ (United Nations
Environment Programme, UNEP) . X &1E5%
B4} (Organisation for Economic Co-operation
and Development, OECD) . Sf&AQ1EEKEE (Climate
Justice Alliance, CJA) HFHS5HREZEETES
ROIRERA TIEME SN A IEFREMHITEN . &
HHELS), AFHER “RIEFRE —iETE 2010 £
AANRBRBEZUREPRANS IR (R
EiN), InEERAEFRERAN—IMRELIDEE
SEEHS RIEEFNEEH S,

AT R URETR, FEEHZFASRIR
R EmErE, AX—IdRERUAZHE—ET
WESRIBS I BNRE, SIA—RIIITERTRP]
o NIEFRRNBERIET TREX". “BBREX"

REFEIMUTZFBERSAZENXR. T3
IEXCEWMRER. UREERSZ®. pIFait et
BRBARIFFHIBUARKS. AL AERE2NE
EHIEHER, MIMEAIEHERRSEHEREMZE
RRIZZOORVEHA, AL FADARMERMEER), BE
EHRBHIREFR R BB,

hEEAERENSIEERRa BT R EHRE S
XE, KT ZESHNRBENYT RER : M
RYOEBRETRLEE, SHENFEARHEER
WIS, HERIEREIIZTIEN K E55H8
i, FABEIEMERREXE DB ENELTS

o

RNIERBWERZ ORI, MBT=R%EES
SRR EAEIMX 5 I R mll H RIS
M. FIRESENFTENEZ~EXLAE S
M IRXBVEABUEITLO R DM, TR FRPFTS
NEFLAV A 70 R E 2R ERY (ERZ5F T
7D (2017 FhR) ), BET R UFBERFRS
AT, MERRIT AR SRR AR K PIE
BRI IR Re fa X 42 BT SR AURMD, AR
R T AL BHASSIL B L L BB 12 S HE .
AR EIRERI T “BiEpl” 1R RR R
AT AR, HR BRI FEBIRERR
VAT E R BT B EHRIPA B FLko

112 ZRBEMXE “G@FZri”

FIREI M RIELIA T B AN B AR R RM
MW AESHTIET. HE T EapIME,

FBERMHELICCEAAIMEEI, FEEH
B 262 M ARREABIEHRIAE AR BRI S, H
IR ITEX 126 D, AR EMRIMHHEN =
nDz— (K, 2022), ERFRETL 73 1,
SRR T 28%, EWLALE, BFRTE2X
B, EMPIPmEHEmIAE AR R, &


https://climatejusticealliance.org/
https://climatejusticealliance.org/

BB AFIEER U2 IRBIE T A 'R TR
SMIER. AH. FASEFRER, WHEFR
R T E AR

BR R RS AR LU R

> BFARERE LGNS — | (RRTREMX MK
FESREFEERLRE, EKHENEZERIREFERK
T BRIER BRI R OB R, Pl es
B AbRE, =~ A RIS,
> IR R A ORENE : BT ERENHE
s, BOXIMHINEER KT, SR mEL
KRG HE, UNRS WARABRES, Hh
BHI TR, FFMERSHEATUNTEE, #H—
T Mg ARS8, MMMEIALORK,
> EBIFIRHIF R FRERM @ JER SR T E
AREBRHEAUMAZAESIFERDR, =
S EF A MBFERARNME, EMAMRIBWRE
O okEmk. IRk, Uk ‘=& S5RF
SRR,
> BEAHINRAHERERAR | RREMXATI
ERBHRBTL, NEBRFRIRIN AR A,
REMAREMBEEFBERIENERESHIE
ERKHBEER R~ E, NTIRERFE
FEBWHMAR MWANRE. BRLHS)
FETHREIER.
> WHBEHRTEIGNEES | RREMHIRERS
SR AR EFIMX, EiRBIEOREEE
HNEX. BNE, REZREMHIHREEN
HEE=N2Z—, 43 MIRIER R RN TR
MEEANLELERM 1744%, SEREY “Wh”
BIrNEREREXE, B, BFEREBEFEREX
FERERZEHERETFRENABRNEER,
FULETR T, RREMX BIFSHIHAE R
FAFHER BBk G = B AN IR,

UER-EETREFR, NRBFHRZ RASBIER
MHHIS ISR, XERFRQKFZNENL, FEAR
R, RGBS, LHER R RE X N R IRIERH,
heE RIRAVLIBFISNERIMRAI L, HEANH LT
REMIE, EEHMWAORMRING. L5355
ERARR, QAEFRENZOETFEHETARE. 1t
SREMSERBRIPZEIBIRR, WRELTE
BLIRET, PTBHRBHFERE AT FH ARV
m, FINRESR/AEEIE. FRTLLIREAR
g2 —, ETHDIIERTXIEFETh, K

i
>
i
op
&
&
=
|
8

IR R ERRM LR

AKX EFN RS RRE, UAEHERIRE
HER AL Z NV BIRL S, BIRSIEZ TR
REMAT, NEHHERHBET .

R RFTITVIEBIRRK BRI B E T PR R R,
RIEIER B RELE @ 425 R AR BT R AN
£, SR REBIIRKZRTAARER, B0
MionE, RNILETESHRMN, XESWE. |
RIEFEST L, FRFHNESTL, RTHNEFR
RNEB KNS, BNEERMELETLRES
BARR. URMRERIP. QT ZEBXR.
R ST E T BT R IR SR B T (A AL B A2 R
BEBRLFA YA, RREEGGERST L. R
REIRF L AR ELAth Tl B4R B RR 120

113 HREX

WFAARIRIR N EF AL 2 FRLIRIA N R R E R B YA
My, BERANEERERESRR. MRRE. t5
. BEREDUNRBRAMNAEFIREFSZ N HEE
HIRE BRI, WARPESRAIERESS
fnz—, BxRFES2ENNsZ—UE ; AR
ZFFEERBIER L, ERABXRE SR T
TR ESMNAL, WRIBDIERBIMKR, F
ERFELFTHRIRE, HIRERNPE. S5UIHER,

KHERAMRIE R AR, cHMEASBLARIG
FPERRRE, SHEER5E KR X=X
IREEA TR, WRE XY R A A SR ™
B, FSBEIFEER, BEXEETIFRERR
FERENRBHEARRN, BMTREFREE.
TESKFRRIER, MEPRERBERS M KMMESS,
HIETIRPIITRA B SR, BR—IMERNRS TR,

NRIITEREPBAINSRIL AR R, ARRIXLEE 28]
A, BBARMMKAERREEPWEBEEEZN
MR, BEERUAERENRIEEMET. X§
NeEEERNEERENHNZELEIEHEEZNT
SERNAIHERN T

51tkE8Y, Bt UNEE RS EE ML,
2023 FIEBEMBSLBEHEN 13%. JEEBHRR
AR REBEM 20%, 2021 EEMEEMN 11 MNEKRM
31X, BEIF 21 ARERTIERNEY FILB T
£ MMBEERR, 2024 F), BEHIEER] 2030 5



18

ERESEREE — PR ER ARG ER M LR

7INZ= /N
hED

Z SR EBUR 55%, %2050 FERIMKEF
% (climate neutrality) o ASRILX—B15, ER&RIT

AV BYE S AL Bt B KR ER IEf E BV E ABEAR.

FERUM, KBRS BUMESRERF 78 A IR & BB
PR R B A EERESFHREN =22 —,
A RER AR BN EERMESRERERER,

BEEI 2030 FRYFHFBRM 55% 2= % 65% (5

RX B8 E R A IR AR R AGE

—n ok FTE

1990 FHIKFHEEL) , HAERTE 2045 FLIWS

=, XEEEITRRAI RS, XIERENSIEE
IRE g, KNEBRIBRE S 2030 FRHE55%,

2050 ELWSIEDME, 2024 F£8 A, BEARER
F—HBIELB BHNERER, SHEERIE
SIHRERTTN. THRRIATE 41 BEER B 1T,
BENIK 107 FE. XLEB[ FEMENRTEILR
(IR 2038 &) 12147,

- &1

[ B B2k
v RN -
L =Sy =hig ot
— TR T - — TF e EEF
Ve — = b
. s BB Bl ERE - B _ T
L = "
— A ! BN =xn - s R
* fl oE ! S B EEHEAE
B i ? -
- TE N [ B | =
. FOREL == £,
Bl a7 ’ o 5
2021% ® @' ® ® @ ® @ @® @)
1% 7% B :
202% 2024 2025 2028 20%0 2032 2033 2038 2045
—
RMFIE

HETE 2015 EERETF 2025 FAKIEE, 2021
FRX—BIRRAIE 2024 F, WEEIRRIB L HE
HIRHEH, 2024 F£9 8 30H, REXATRE
— IR R BB —— R AR A e F B
(Ratcliffe-on-Soar) , trsaEREKIA 142 E/YIE
A IER SR,

—
=

WPEAF S RO IR X —1F, EBEEHEBEBERK
R, EIREEREIFEE. B DN L
MEERAHZIBER. FUNEEERERRA. £
SEENFREAERDTEREFENEN, —LERUM
BRR = XERRE, AERITWIRTIRE AR RE.
ZFLZTUHTEEFEER, B LEBHEEND

Bz
B, WBEELZFTEITENZ), BIUEEBFEN~
IEX /D ET RS,



[[8Y, @YX EEBILERHAT, PLESRIE
EFRBUE A=A B AKX AL RIBIRIE, ML,
HEMUEBRRFHEEH R, IFERERTXBIM @
AR BENM T A S EIRE R~ XA, P
R REREE, UEGE. ZVHERMARIER
FERMESTE, UBHERMEIERVRRREER

Bo MEBEIERTXERVERKI. KL
REF T EBIIHCEME, Loy, FREMER
INER IS =& A E S RE IR B 5 E R 982
NEFRER. B LLIRF, B UMe# G ERA.
REMZRHEEGIF, HERN 2R L.

1.2 WA

121 BREREHE

FRERIILCE, WARBERITIERTIRREE
BYHR. JRoHRIRETHER. BEE R EITHARHEA MR E
BYHA, 1949-2021 FIE k™2 267 M AIg LF
£ 1193172, E2EILFEN LA 82% FHE
291%, EEHIRE o KBS, B #HEg%—E
1997 X EAZE 10,971 RYPIRE, KL RHE
AFBERS | B0 fE, 2020 EREAMRBETEZE 890 XK,
A FEERBRENN. HDMEEFR, 1949-2021 &
IR HAREM 0.08 S/ FEZIRAE 154 H
I, £FARNBFTEXREVML. BESENLH
&, £rEEIHBEER. REAREEY ; LAEH
RN RREZ T SERENERIOX. 8
REMEENRERS, BEREMEHREER. 257
RN EN TS L EREFE, i@ REEM
BEEMERERE ; Z2EES, LWAGERTER
TTIA 225120, SMAEBIER 150 2L, FiE
HEBE 147 B1ZTE, FHEEBEMEERERENTI, K
NEEBEWER BB HINEEM. FABRIE
AL BRI IERA,

LIPEEYIR R & AR D A AT IL MR

FE—PER : RIRKBETHE (1949 £ -1990 ), ##
WADER, WS REFNUFTEEMAEEIEN
F, ERETRRSE, SINEREFREIE. NILEE
T “ESHEESS, USERNE, RPN
MBS, UR/NRE", FEACKE. BER. Fal. &
2. PP, F. B BN N\KTEMIENT 5

s
2
i
o
o
&
i
piod
2
B
=

IR R ERRM LR

B, XtRERAZEEEREUNFIS, NEF
LR, BEESEETA ‘B h—iL”. “BKHR
WOFEER, RS BEIEY BRRNMEE, XHEE
AV F RIS, BRFEEARIBIRS. 1979 &
SERIEIR 2R 1120, ) 1990 FiXF! 2.86 120,
1828 5 eEMEER 15.9% 1= 2 26.5%. 2R,
WA EHOKFABRARTF 1980 £/, &8
18R B O & RERE NN, 1980-1900 FEMER HOSHA
237 ZM_EFAZE 1263 50,

FETPNER - EEhEREIHR (1991 £ -2000 &), 20
g 90 £, BEEBRERITNEFEHRENT
PEFE, 1994 FERBUBSA—BIERNIE, B
BIRINE MR R NIRIIBRHIHAT, HEERiTIL
MR—Er-E251%, BARTHIRZERE/IET
TERER, 1BxREDEATRERE, &01997 FiF
MNERBHBIEm, SEUERITIAGE 5 FrRIXK,
2000 FE U FAERITIIEINE & TAIENELER
26.9%, tt 1990 FXiEE 4.3 NTED Ro

FE=MER: B REEHER (2001 £F -2012 ), X
—MERLITE B IERITIERE “AEH. KAB. K
Hi” B8, AAMAREIMAERX TWIHET, E
HHRSIET, WAKESKHEZRSHH, EReWm
{LELH, 2009 F2ENH I H 2200 ZEDE)
T 130 0, WLAEBVIER T REE IR AR EF, B
2010 EXEREFMR “LAEE EtARERER .
X—MEE =2 XREAE, B 2002 F89 3.7 120
B3l 2012 Y 9.1 1200 ; IR ATV 2K Rk E AR
BRe, WAEERTIIENES T IgnELER
2002 /9 30.1% 12 =% 2012 A 60.3%. 2010 &£
WLFEBIESRE, BRI AERZREEL TR
BFERERERNX, XHAE), LSBT HELG
BXME—RVIRNERIEE, HRESIFIERE
2. ExEHEE. EREREECIEST

SEIORNER : HLAMICRERTEA (2013 £ -2020 &),

2013-2015 F PRI THA MR F R & FIER
REESENMERER. 2016 FESR A (KTIE
AT AL AR I RESR AR R R RAYE L), 2017

FESEAM (KTXFUAEH—TRULEE
HERBEEFRERENEI), WA T EREK
REENFR. WAEATEHE, BFHEEZIREK.
MKIT L R E D RIR TRIER.

19



20

EANE GREREE — IR X EE R B EFRI LLER 5

209 F 5 B, PREERUNEZRZE/RZIN
HEY (XTHEUAAREREMEEGHRERR
BYEIL), MRF LS HaEREMASLENES, &
RERMELRE. BEARERIN. RO, B
BRIEHIRE. BERMINEFE D mARRMER. W
BIHEREHEE R G HIREREEERR, 2023 F, &
EHESRTELAE AR RMEEEEALE

BARIGY R, 2024 F, “AEFER” ERERNEILL
FAEBN LIERE P,

1.2.2 IR

1221 —REEREZESHN

RETRHERE E A%, SEMiFEiik, (i GDP &
HERT TR, 2022 FIIFAEZERER DS NUTERF,
2018-2022 FF LIRS 2.06%, LLIFFERY GDP F

¥JIBIR )Y 5.83%. LIFANBERERSELEEEED
£094.05%, LLIFAEY GDP 2 & G £ [E GDP 2 = 2.14%.
IE B EREEE N RBNE AL, 2022 FUIFAE
E. A, KRR, —REBEHDFE—RERE
ZRHILLE N 80.6%. 4.3%. 5.3%. 9.8%. EE{i GDP
AR EZEEZ TR, LI2015F (“+ZH M
YNRE—F) Nit, fYFIZE, 2021 FL(1
GDP ERVBERE 1.287 MIAT A& / 57T, [BIEETBE
5.4%, %2015 F T 21.4% ; RE LTS L1 GDP
BEFEK X ETRE, (B 2021 FNHEH2EFIIKFE
0.50 MiATEIE / A GRANY) o

2022 ELFEEERE - E1-2
o [A AT 1 2 3
. 3492 21T AL
FHEZE 6871 1983 E1h1Tl

SEIANZE 10858

[Elizae 1463

7893

17884 H=f=ilk

2232 kLTl
m29 E#f1Tk
4180 ERTT AV
1684 ATk
1862 BB 1T

1321 F =l E At s

76368 SMEIAHE

FREEFE

\ 1463 $k 2

1738 NREE
310 E—/=lk

1986 F=/=i

PRIt E £ 2023



EAE GREREE — IR I X EE R B EFRA LLER 5

AR RIS IEN, B ARBIENEIE, 2023
FUFEE—RERET DS 06 IZMAEE, b2
E28H 20%, AEF 2015 FURMNRS/KTE ; B
2019 3R, RIFIFLIBK, FIIBRA 85%. /RIE
FEUAENEERR2TE2F SEEIRERE 95% Lk, 2022
FRIE. NKB. EBSTE03H—RERE
FER8R 96%. 2.34%. 166%, REREFTHILEHT
AKX, 32 2015 EN BT 276 MED = EF 174
MEOR. EA 102 MEDR.

1222 BRETHSHN

IBRHE S EILRME, RAEESTEEFIIK
T, 2022 FULUFAEIER EEES 38314 S, [Rx
THERIZIRTE 2017 R R 7% WS EE P %, =
2021 F B E 2.5%, 7T FREBXBT2EEREREE
1R, HARBAORNEMITI A EEIER BRI,
DR ELEIRTOEERR 49.4%. 32.7%. LLIFARIENL
GDP IBFHEE T [Eia%s, B5LEFWKFEFEEER,
LK T1ZE, 2021 FUFEE LA GDP JEFEAN 1.64
i/ A (N, REEFIYKFERN 433 E,
B LFRREFE R 2 EFIYKFR 2.41 13,

2022 FLIFREIER

o (7] 1

FH)EFSE 9251

187 == 132009

ShEIEANE 11889

- E1-3

18928 8 /7 11Tk
12546 11Tk
604 IRxiTI
1387 {17k

777 BTk
2051 ki
1388 1Tk

182 F I EA

82655 &AL E

10306 FREFE

21875 k&

.

345 AREE

I 93 H— ik

17884 F_F=lk

PSRt E £ 2023

BRF2MFIB KT, £7=Z 5 M5 ERIEH
HET, 2023 FLARERTEELEEN, &
XE 13.8 12, HEEIERFTEM 29.3% LIFEIE

riTIBSME. SMETR. SRERN BigisD
W, BE 2021 FIK, WIAEEEAM 328 AMEY

21



EANE GREREE — IR X EE R B EFRI LLER 5

R EIBELEm, BV SaethARAELE,
BHE 2021 FK, WUFAEHAFEN L 150 E, 8
[EZ 4 83 HE. &4k 86 FE o

1223 FE~EKX

AR HRARNERE M —, BEREEEMN
BREM, IREEREREEFSE, BE 2021 F
K, 28 9118 (K. M) EERBERXKRRDM,
AeEFERKESELN 23.8% BEEZE,

WP R 2015 1 2021 FIERFT=

(0]

Btk 1 1)
<5000

M 5000~10000

M 10000~15000

M 15000~20000

M >20000
BRKE

LIFEGIT AL 2016 2022

WEEANKREEFH D HER

et
KEIRE
THRIER
ALIRE
ARIZEH
ERRE
WK

TN AREBRT 2024 ; JCEREREE 2021 ;5 IEERIRT 2022

RPL. Ax- 8L

22

WARIERTXEZDHBERMN. KEL KB 28
B, BEEET, BEAR. TR, AR, AL
ke BRRANAERMN+A X, BERASIL.

BHOMERZAIERER, 2021 F£5& 6 MEHE
BRIER T 8BIRT 2015 F19iRE, ERTEE5M
LB ER 73.95%, EREFXIGIEE, BEH
FXEAIRRBEBXK, ZEX/H. EMNHELEHE
FINZRIBBRIEH R R, FENUARAKIERES
BETRGFNITHTIS 48 FEALIBIRH 1§ T 2026 FaIXMA,
BSB~2F9HE 5290 Fi,

- E1-4

pre =k
<5000
W 5000~10000
H 10000~15000
M 15000~20000
W >20000
BREE

- &1

FRIREA FREM

RELUUGFIIERE, ARk - ZBLUSERE, 9RmHE.

USERE, HRAKER,
UER. 2RAE, ALK B
USIERE, BIERZ, SIRVE,
SR, IBR. EiEAE, BLENSKE. TR, 7R
LUEREMERNE, BLENEIRMEIR



EAE SREREE — IR IR X EE R B EFRA LR 5T

122.4 WFEERIMEIER

RRREESN, RIEEDTFEIER. TFIRRKE
FEB T BB IMNEIRE S 5K, 2021 FLLE
BIMNBIERAIR 760 1208, E+FLBREINEES

HIMAEEMN TR L, ERINBREEBZEEEK
ZEAEY, 2021 EIMNAIEREBZRNAL (24.1%) «
7R (19.6%) EARIHNEIED, FREERZ 2N,

2021 FWFEEIRERIMEBER

- B 1-5

&
WEINER (D)
* > 10000

3 5000~10000
—3 2000~5000

—3 <2000 i EREE. #5). STHEaRNENE BEED

EEIRIEAER T WHIRARSS RS MubEEIR

23



24

a
Y
i
op
o
N
i
piod
=]
|
8

FIREXEERE R ERM LR

13 K=

EEZER TN EENBIE~X, F—1MBUTE=E
ZBpY EFRE AL (Upper Silesian) EH (A), X
EMUNEANBIETX 22— FZMEE~XATF
B=RE, FEFHAR (Lublin) BYMXIEIETFR
(Bogdanka) IBHH X (B), EEXEEAK=REM

RANER () MEE (B) 2

- Hard coal deposits

25 250 500
L ' L Il

l

km

FERBERE BRIERIAH]

131 BRERERE

HEIRT T A B AENEZME !

IRRFFRESHIRIERARHF LT MEE (1945 F2

7)o WEMIERITUFARALIET 15 Hd, R4
ETFAEEATMX (Lower Silesia) HIT AR H
(Fruzynski, 2012), Dﬁgﬁ%,tﬁiﬁﬂ%
XEMT FENERER. X—BH, BARLFHE
ﬁT , FEANER FHKBEN R SR ZiE

ZZN {%E%ET‘/'E ERIRAMIR T T IRK B R AT
WMER, MERKIBESLRRE, U TIAMAEHE

RIRRIHIZ S MBS

FRERX BB DI TR AR, R =Fam a5l
RRUREMMX R SHAM (Walbrzych), tBE—
L)RA, EEERENIMEZS,

BRTEPIRSN, KW= AKX AEAENBERR (B
. BRAEE=ERR
(O,u&ﬁé¢%mﬁ¢m
(D) MAR=ARIFH
(E)o

1-6 ). HPEEFEATE=E
HWXEZ (Turéw)
X : NI/RIA3EX  (Betchatdw)
X (Eastern Greater Poland)

- E1-6

o L N
e Q‘Y. L
‘?é:{xxpr___ I~ L "—(:
! 5
N {m rﬂn-,, 3
TN s [ W
RN ’

~ £ %

\ <.
5, "~ P Y
¥ of =

- Lignite deposits

125 250
L

km

"R, E1OHER, R=pET TABESEAE
WhHo F—RERKEME X ERKEL K=
KT BRI, BERITLANRIE T HsR e
71, 2R =B T AEFTY X K.

BEARHEMEERITIAREEIHER (1945-1989

F)o ZHE, REFERTUERFZHE TR
TENRE. X—iTH#, BRITIERTERNLE

AREFE, 2EANERHNEFERZP K=3
RIFERIRHEHTT T RENKR, HENFERITIH
RI5K. = 20 tHEE 50 F£Y, K=BFHHFIRRKE
FREZ, 20 42 70 £, 2NEHGHTIER,



AR RITIEXREEN+F, ABEilE A7
BIRIME, RETFAIGINMEIEHFOE, 1979 FK
ZHRIEH AR 2.0112M, B AR E R F—HH,
AHENIDE=RIRFERIRIIMNER Y, Hit
BT BIEEAKRERRSSRE, BIE~2H%
KiE ik

BEIRR T EANE—ER (1989-2004 ),

H 1989 FiL, H=FIAMPRITRIE F B HiHEF
7, REXREE=HEMEEE. hiHF%,
EBAFEREE AT IV ER. FraREmiEEE.
A HHM. SRUASINESEIER SR T
EEARMEIINNZS . XE—HREMINLEFTH
R TR BRHMIT. S—AmE, ERITIEH
WAt AEHE TRIZIZ S, Rl AZIM 1990 F£/94
415 AN, KIBFEHZE 2002 FRI4916 A A. %
WX BB 20% (=415, 2024). H
B RS B ERR R E 39.1%, mBLET
BIKFE, R ZEXEIEN—1MEy (BESHH
HEFAINAZE, 2002),

REMANRBEEALNEZMEE (2004 FLUE) o
2004 F, R=EMARER, R=RERITLHEE
ek B MRERIE Z URIMRER. [FIRY, KREERIMR
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IR R ERRM LR

W R BEERNIERNE, XTRHA—F[E4E 7
IERATI RV ETFTE, EFR, MREBERLRIFTE
ENNEEHSRBERL M, MM kiR, 2
REHFH (European Green Deal) BIH A, BE| “Fit
for 557 (RRERZAIE 2030 FRESAHMELL 1990
FERD 55%) — M FATaNT RIS, XL
T8 “Br” ERQHITeHHL, EFEEESFE
BREFBESEFRIFPUXFEL, F=ERERZNE
25k,

1-7 B457 B 2004 FAINRE LR K = 8ERTT
WERBBNERIESE, HPEERERNIEK (2004-
2022 F +14.4%) FEBS BB (2004-2023

F +175%), MEBB—TREELIETF GDP EX
—ERBY A B ZMFt (2004-2023 &, BEEMNIE
+100.9%) » XERBTHA, H=ZRIRICHEFEZRE T,
BIRY MR IASBAES2IEN, cTB4ARERAEEA
SHEEN, BILIgHY)\, 2004-2023 &Fja], K=
B S HE TR T 9.4%,
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=R R ZINiETR, 2004-2023
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- E1-7
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e s
60
< n (s) ~ (o0} (o)} (@} = [aY} m < n (s} ~ (o8} (o)} o ~N N m
§ £ 8 3 8 8 8 R R R E R B R B &8 § R 8 §
GDP (RZEMEE) ==e-- PAeg 000 ====- RETRIHFE
........... HRSEEE ceenenees RAREHE ceeeeeees ESHIHEE
----- FRIBLERRTEHERRSL BESEHIR
Dusito M, 2024
132 IR K= B ARBIBIEFF R X AL T ERR I/RPaFER X
X ERBMNERARIL B FRTEH, EANEEE 5289
JEE, AR —EEEE=£9 40,000 MIBIERYIER . 2
1321 1EH 9% BRIMLE, REBUFEARLE XM ERERH,

BE 2024 F, H=HE 18 EEEIRH 7 5 18

BT E, BEBRNHBEPRE (JI/RBIEX) .
FRFRES (ROR=ZREF) a3 (BP) FX, B

IBNERS @EREATMX) MRS (FHMRE,
Lubelskie) FFHo

EREATEHESR=5XEY X, B81E 17 &
IR AR, 1RIE 2020 FH I T 5F=HHT
AREITY, BRIREORZE D KA, 1THIT 2049 F
L8fKHo

SR, IR BRI ARSI RETRA. RRBES
(EEER B/ ™sr, ERBEK =1 R AEIEIE
o HRIBEAREEREELICIE (Agora Energiewende)
R =R — RSN, K=R=hT
2032 FHIKAEIE IR R TERRIPAEBEEN
(Gawlikowska-Fyk, A, etal, 2020),

AERRERT XS, KR=REPHLOR AR =FE
RV, RAELIERNEEE R 81
THMMX, KR=REEEEREENTEEA
EREDRABTENEENHE,



1322 8ER. BREBHER

ER, HEZMEREBENAETEEDK, R
BIRRNARERBENEENRR, BELLEEM
1990 iZH P& 2 2022 F/Y 42%, Aol KIS
SRR LB 579 30.2%. 14.5% F1 11.7%.

XFTYRE BRI TR = BB REMMN Z a5,

WIRE A BEERERRE EENMEENAE,

BE=RB T KBALCREEAMTIER, REK
Z IR BBAEATE RRIZA T IR BV, BRIER
B ER=BAENF HERDEL, 2023 FE=
IR & B AL 60.5%, tb 2022 £ 9.9 NE
DR AIBAREREBNEMPFNSLLMARANE
[R—2023 F, XJAKEBEN 232 KR, &t
14% ; KFARER BBIARE) 11.4 KB, &Lk 6.8%

TR =] BERERA BISTEARR L EF R
MR, X—FMIEAEBERZTHA@E | — =2
FI33PE £ R EBIABIG BRI EE, AXEBIMBRET
BAEFASENINE ; —SRZEHE ERBHN
BIGEHNDRINER, B L XEBRMAEZERE
BMEBIRENI, F=E NS LERBHHET
2026 FINIEE, FITRITE 2030 FHIEIM 6 F
ERENSE, 32040 F, X—HFHHILE 18
T o BB XDMAETUN, 22040 F, F=F
BOJEEIE 33 T RMXEBEEN (Adamczewski, T,
2024) . 2023 F, F=ERNPIEF=E21AF] 5540 75,
BIEIRR] 5240 FM, 85% RIPIERA T XK. HAM
HEBEL, 12.6% BTEERM (B 1-8), 2014-
2023 8], BIFEZRE R/ 749 1900 M (-26%)
FEEDT 2490 S (-34%), AFHOSIENT
1070 AN (+733%) . FEMEKAVEEIEHOFERT
BRME, 12022 FH2F], BEHRE=IERM
FEHNE, BEAREBLE, E=TBENEZH
HOWER, BmMIKEM 2 TERFR, LU
H—FREHERL S,

ERE SRR — PR ER R ERR M LR

W=
(2023 )

— [E1-8

0.75% 0.02%

1.31%

0.94%

1.50%

12.54%

55.61%

20.41%

R (Fl) ek @) e REER
miH (Tl) mRl mRE (Tb)
T n3E m Efh
Dusito M, 2024
13.23 BER™HIHLEN

K= RITUhE EBRENSEDEIERE, B
TN B RB TS, MIRRATNAR K=&
ABERARIAS AT PGNIG EEHFER, AFEMA
MRERRY = #&% M, R=TERER I EEMBTh TRVE
REAITY, EETHERBABIER K=/
££H] PGE. TAURON. Enea 5 Energa, X1l
FENESRZZ (GPW) e Ad, R=EEUF
FEXERIIRE 7 X BTN G, R T BUF
TEREIR U BIIETE
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141 BREREHE

1411 BRIR

150 3k, EFEHIER (RIEMBIE) —B2E
EFXENeRARIREENTVRME, HPE

IEF E2MERTAER - BETRDECIN (North Rhine-
Westphalia, [FE¥FACEN) FFE/RIN (Saarland) » 0
BIEFFRFEEFERXREA= (Rhineland) . AFEIEIY
(Lusatia) FIfEEFE (Central Germany) F="

X,

BEENE—MEBIRY T 17 42 50 FRE LI,
fIF&/RA (Ruhr). R7ED (Inde) FS/REFA
(Wirm) BRI, 210 tHeg, 18R EFFIE
Mg, T it E/REFFERINAYET XL T
BE T AR,

BIENHEAEBEENHERNX., BEBIEFER
P, FTRERKRSG, KRN THES
T SMBUAERNE R, FAEEBRAIE
R AR, 1957 &, BEEARUBIBEERA
BOREITNE, 9R7<+HA A, MERITIEYEERL
WA#BEL, EENERS2IAE 1520, HA
82% DFRIER/RIN. TER (Aachen) LUAMFREALLS
(Ibbenbiiren) #X,

M 1958 FEFH4R, TEKRERFTS RUMNIE IR HEFER
(European Coal and Steel Community, ECSC) &
T, KUMERDZFEERERNK. KEEENER

NBILBARUNTZ, N2 EENEEREE T
—1%8B. RASHE B S RBTEM, S5
EEH TMEREF RN RERE /. EEREE
TWFBER “IRREN . EEEBURTRIBEINIL
FNEREIEITY, DRI EMIR S, IREENIE
FREINELHL (Green Budget Germany, FOS) BIEIE,
M 1970 £ 3] 2016 F, BBRIT I IRISHEEEFTAH
28R 3,370 {ZRRTTo

2018 F£12 A 31 H, UFEHFPE (Bottrop) A
FEARLLCHBIRIET X, XBEERE/LERE
BRIEET, XMEBEREEENEEEITWANENER,
2fE, BEFHENEIEeHBREHO, TEREEE.
BAFNL. SHetbIr. mIFMEZETAO (Destatis,
2023), HEHR 2022 F 2 BlIEAfE, EBETFEFE
8 B1EE MEZ B R o

1412 1818

BEZM AR ERANEEEEH, 1860 F, 1E
EF BT IR RBIE, 1882 F, KM
—KEBEIL TR ER. FEE T A
BIEITI R R, EEEIETEM 1840 F8917
MEIRANE] 1900 &ERY 4,000 HMf, EEE\ES~2
IR K FERBARENBEEH. EESR—GE, &
=IBIEFTE M 1989 FF 1994 F (8] FET 67%o

NS EER T ENREREIEAR I STHERN,
REBDIERWB T ORI R B, BRI, RKE=.
PRI AR E R E =D XA FFRABIE



EAE SREREE — IR IR X EE R B EFRA LR 5T

REEIESHEREFRER

- B 1-9

EIRE X BBIRE X

/2.

B1TH

AN

BXH

(2012)
YR B

1E&RIEEUrocoal fIBGRA K4
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1413 EERIEITL

KHRIE IR FF K R — R YIIMERSE R, B 2011
FLER, NEFHEERIMEVEREMTE, ZEEHN
MNEAEGIE—RYFEEREM, BITIEN
BEREM, HEIEXLE—RYIECEE. X—IRA
MBI BT SR Energiewende, BIEIMBAIBE
BEREY “BERIREY”, X—IREAEIETE 2022 FK
ZRIERT EKZB,

IRTRIR R EERIMESEBRNZOMTE. AT
BRTEEHAF. QEMEHIERBRH T, B
WIRZ = XFARNAEEMm, HERBEE 2018
FHE BB REMIL—D B, 45
Tl ZERE" (Kommission fiir Wachstum,

Strukturwandel und Beschiftigung) o

2019 F 2 A, “BK. EHTUHRIERR" (&
M BRIEERE") 1R T TE 2038 FRATER S T
BRK. IRBIREAVRERY, RIEZERAIREL, 1

1990-2023 FEE— R R HFEE REMA I EER
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2007
2008
2009

BERR

RERIFERBER S, IERT XL RINZ
FEFHINENHE T, RLEAANHEIRIM 2038 £
IRBIE 2035 Fo

2021 &, BEYME T HNSEBN, REE 2045
FEFMAES M, FEfE, EERKSERER 7R
BEEREZRAIMNEAITY, BireERE8ERT, 1%
£ 2030 FZFAKIE R, FHTE 2030 FZFIKEIHE
FRERKEBENLEIRSE 80%.

142 K

H 1990 LUK, BEMN—XEEREESTERT
FIETMHR, LEHESEN+HES, L5557, BL.
BE R EIRF UM ETWHRERER, (RFEEE

NEERERESE. RBMER RSB &,
A BAERERHEERENBFTIE M.
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REIEREEBE—REEREER 2 2FFT &L
SRR, UNEEBEFRINABEAEER, BEE
MREERIESB MWEEE~RRARR, 2023
&£, FEEEOBELIT 2,718 A, BT 23%
(Destatis, 2023). XEBR 2020 &F, EEREH
O ESRE R _EKLUSRE R M, 2023 F, H
TEEFABMNEZEHOER, REXZEFLRAF
TRV IR % K iE_E Ko

Bal, BEDERMNGRANBIEESE, H5EX,
FR7T 2021-2022 FH/NRE RIS, EEEIRFES
SEXRFRTE TEBEE, 2023 FEENBIETS
9 1.02 120 (Kohlenstatistik, 2024), F=8HIEZE
[ SRR AL

EAE GREREE — IR I X EE R B EFRA LLER 5

AIE=1FH, EBLH2ABEMLEM 1990 &
BY 57% F&ZE 2022 R 25%, 1EA&EBFRIELE]RD
rF, &Gk 2023 F, EERE 181 A RAEIER
EBEEY], HPSEHRBE 190 SREABREE]
Bz, 2023 F, EENSLKBEN 5092 XK
B, BIEABERIELBETELBEETDFNANSL
17% # 7.8%, &ZBEBFEILL TREIBE D579 25.5%
37.7%, TEBEEMNRTFIZBARE (BDEW, 2024),

1990-2023 FEEBHEF~ S 2R G (REERFMHZERI9) - B 1-1
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Adamczewski, T. (2024) : 557/5]ZH, % LN
BB 7 GERTETEA? (Wyscig z czasem. Kiedy
morska energetyka wiatrowa wejdzie do gry?) , 5% .
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BDEW (2024) : 2023 FFHIGE RN ——BDEW
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B=EHEE (2023) : XF 2022/2023

R IR IH (18 T /7 BB IR &
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#JE (Statistics), $E#Z : https://www.
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ZHEGBIFTERAFTYE, 55 | http://caeeie.tju.edu.
cn/info/1161/1974.htm
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FIREXEERE R ERM LR

MR = X R IERERFZ BT

~

FIRSERTPENWLASE. REFE/RLE. BE
KR - BT ECMNA A =R I LUK =R _E7A
BRI IRIEHEFRX 6 MRK X, RN
MERFRAERREENN ., XEMXEZTR
PP ERERNERTX, LTARERE
BrEg, BERBRIARN. ERIFZHMETH
WA, SRR XERMARRRE IR BYRE R AN 5T 4510
R, IWFHNLFERR, BERERMEE
AR, ARMUEXEM X R E T EAYSKEL,

BILUNE Mt X R (A=

2.1 EHIXHER
211 HELFEE

LA RPERANIER AN EM, 2023 F, WA
BIEIR 2R E) 13.8 2, HeE~208 29%, =
2EEIERETED. B, WIS 50% LI ER
18I, 70% AR 1/3 DL EBBHINEE
E M, MeEERREREREEELIE. &R
SHLUERAESR, MZEEREN T ELRFEN
PSS, FERLUBENHEREDRAE2E
Hlo ERRAPAEED, WAREEIGERBIPhET.

FFUAEBEF. R AOUAEEABEBR
BN BIENE—E,

212 HEDN/RIGEX (Betchatow)

HERER S 7E 1979 SR FIEERY 2.01 120,

tbfE, MEER= 1989 FHIAMMIHEFERI LN
2004 FANNRRER, IERFFRITIBIBF]GENFIE

KRB TE TR, ZIT R R EB R,
BEIBFINLE, BREABDE=NEEZER, WIE
% B 5zE & B AR AR S,

TURBBHR U T R=FEBIZ ZLE (Lodzkie
Province), BR=mABMBIZER, LEMIMNE
REVBIRIEH, 1975 F, DURMBHEXBIEN EEE

Al (Befchatéw Lignite Mine State Enterprise) f%1Z,
TURBEFER R B ML, DURMAHERIEN F 1980 F
FHaFR, HADURIBIEREZ B IR,

BEER=BHHEFNER, N/RIGEXERIEN
(1998 &) L AR AE. B 2010 FLK, M

IR R IR A B M/RIAFER & BT FreEak BBk
BR—BEHRF=ZRANEERER PGE I —K TEAQ
FEIE, PGE EARR=BHTWIRANNFIIES
NAE], FBRARCERVEEE, 58 60.68% &7,
ZEFANETBIEZELHB (HE=2EBNEFHN
40%) . EREBAIRE Enh. ZEANGERE. A5
M. A BFBAERR 570 Z B AP 1RMH

AR50

1990 FRMAFINESHP ZER T W E~KET
PR =B SR L, 2. HREEX—
MEERHI, 7, D/RIBFERHXBIBIEFR
FABEREFENNAFRIF E /1. 2023 &, N/RIAH
FHX BRI = ELR 4200 A, DI/RIGHER K
BB B9 5030 KR, HEEABENSFE=2H
KHBE 13.3%, H1ZEBIELBEE 72%. B,
ZB[ M MARMIMNGRANBIELR, thRttRE
BRABER Z—:

213 FE=LEAEBAEL (Upper Silesia)

FABATMATE=EEH, BREZRANERTX
X, WRF=FAMNERANBIEFXK 22—, SF=
MR RIRMY 80.05%, EZE 2022 FvE 17 RN £
izE (Instrat, 2024).

2022 &, FAEAEIIEBEVIEXKFFREN 4030
i CE=ERMRAMARFT, 2022), EMEBFEMOK
KEX ((WXFEEMFXREZ (Rhineland) FMZFH%
(Lausitz) LAINOE =R D/RIGFET

B, FAEATER=SLFRARMX 2

— 2021 F, LFAEARTAENARAT SN
X 2EAE] 72618 2Bt (H4E GDP By
12.0%) , & FMESOR FE LD (R=HRFITE,
2023) , AEATEN AKX E2EN 16,531



Koo, BLEAY GDP B 104.3%. 1EIZHX YT

MMELEES, RS HESHA, ERRITAERN]
MR, EFFEMNRE, TUHIEREARTERN
ZFERTRT SN IEEES THREX PRS0,
KE| 423% (BEATEEKNDAE, 2022), FAT,
B 1990 LK, ZMX LTI A i 54E4

EERET N, R X238 IENREIETE T6E,
msl& T SR EIETE LT, fhEWpIFEBL5T
KohHBIEWNEL. V. AEMCFE T,

TABATNBAHTEREEE, MIELBHEELR
BRI SRR 93.3% (ARE, 2021). Lboh,

ZHMXBIEFE 0 E=2ERIE 220 86.5% (F
ZEZRMRATF, 2022), ZMXWIERBEES S
2EIETCHBRENMNEN 25.7% CR=FHRFHE,
2021) o

214 EEFFRIET (Lusatia)
AR (Lusatia) MIXAEBEEERIN=FEMN
(Brandenburg) M=%/ (Sachsen), ZMXHE

K£9115 FAQ, HEEAMEHANLFROEREF
™ (Cottbus, 910 FER).

PRI 2019 FRERBRRSEE L

ERE SRR — PR ER R ERR LR

PRI BIBIEF KI8T 1860 &, YA T A
ZAMNAMNERB N I U ZFFARESSE, BEAM
BRIBIEFF R IFIET 1900 F£AH, 1990 FEEH
sfi—fE, PFERIERTREAE e, MA
s Atme, SHEERK=IZEIT
B, IRRFFRNERX X HEE, 2023 F, A
FEIRIAE R 2 4170 A, I7E, BERAT
LEAG AR EEENMNEREN . 75 L/RE
(Janschwalde) £ FEFH/RIEKX (Welzow-Sid)
IE U T2 =5EMN ; B (Nochten) JEH F13E
/R (Reichwalde) [RBH U Fi*mHINEA,
LEAG MR ZMXIZEENEBIR LB, DENE
g 8 FIER. 2015 4, PUEMBIELBI BABEX
2| 49 K ELBY, CO2 HERK 5490 50,

ZHX S IER =R ERS. BRT ARSI
gh, PRI S AREE TR, 88JRAE] LEAG
£ 2019 FHE MR ABEE, 2019 F, LM
FTE NSt RINER P, LEAG EB/IEITI o)

T 3.3% BEgdEENmMI AR, X—EFITESS
hES, K% 17.5% (RWIL, 2018), AFERIIHIA
NREEEMMEESFNMX 2 —, BEIREESHA
REFMAOZEB BN (Reitzenstein A. et al,

2021) o

- K 21

A0 (BN
AOZE (A /km?)
AOFHER
A GDP (5T / A)

Caron Pomp (2024)

215 EEILER - mEEAEM (North Rhine-
Westphalia, NRW, JtEgM)

2151 EHEHW X (Rhenish mining district) (18}%

=K, BEFR)

FTENEEEAOREENN, RBEEMH. X
R XU FAER - BT RN FERE SR, 1E
/IR (Aachen) FIFEIPE (Cologne) Zi8l, ¥EH X

8317
233

48.4 441
29844

41472

ERUMRABIBIRY X2 —, EBIEAXNHER
LUBHAZI 19 42, 100 ZFRK, JERARMERT
W—BERACENERA A D, BhEESHEF
AR IME R K. N T AT KBIEIE
IR (FRIRNEHM (Hambach) 120, XZ2EE
RABYEN) BH=E, WENERMEIRE, 1
TER—BEEZ N

35



36

i
Y
i
op
o
N
i
piod
=
|
8

FIREXEERE R ERM LR

KHRLUR, (R XEILENT EEEIEREA
AL, AEHIRE T KEFIA S, 2023 F, X
R XFIE 4820 A, HEELEEBRETEN
47%. BIRIT IR AL 7508, HEEBIEITIY
SR A 43.6% (EEERITIST, 2024),
XERIEIE LB WAEERME T EELFI8NE
B, ZETEHEMNTULE ; BS—F5@E, XX
EM%&E%FmEﬁlﬁiﬁmmWMIE%T
— MEBERNTFIRMEEIR “BERFFE
(Energlewende) TR, SRR XEIRINERR KA
77, BEBIIE/REE 2038 FLMEIBHIFR,
HRIZES XAXRT XPBIEFRAKLB o

2152 BRX (EIEFK, BELRF)

ERXZBEREREANTIEX, SR HHhiE
RABMEFNNRBMUE, SRXZ2RUMIERF]
MEBEFF Do MR BRI T AR AL
ERXBEAMNAOREENHX, BBIHEES
NEEER. 8RXEELEEE, 1957 FE2&/R
XIRRIT RS AT R, HEREIE 23X F 1.2 120,
G Y eEBIET2 80% ; E/RXBEIE T MLk
AR#EE 50 75, A2ENLLEEREIE 82%, 1T/%
RRRNANERX, S+ MERTHME—AME
JEF 1T T 1%,

ERXER M= B EERERE AN ER .
S/RXBVIERT LM 20 43 50 FERRFF B 1T
WZFE, MEEEERESBENK. GREANEIER
MZBRAR R, BEERERFBTE, 8/RKH
EF=fEIE 53 CIEM LB NSNS, EitbZiiE
REEFBRRT B, AEREMERTHE, Ek
PRBR~EER, S AOKRSRD, Ex
Tk AZUM 1957 &ERY 495,800 A TBEE] 1968 &F

A9 210,300 A, 1962 F£F 1967 &, /RXZkIA
O&2ER 30% L E, 1957 = 1968 &, [REXFRE
EeENERSFEEK 1147%, mMBRXRIEK
T 80%, X FEKImEETFEEKFE (WWF

Germany, 2019),

1968 F, ILEINBUFHE T E— MW s
= (BREEMK) (Entwicklungsprogramm Ruhr,
EPR) o ZMXEXRXABT —RIGEHERH, ReS
TEMi% HENIMBRFEFBRBVRIE,
ERBREREFTHE . ZANIMERES
ﬁ%ﬂO@%%,Iﬁﬁﬁﬁﬁﬁﬂﬁ\H%M\

LBTAIRUMEEENAR (European Community) F{EE
BXFH TREM. XTMMENFEEBERBEMEZEE
g & BRINECRIES T IERAER, LUIEHOT T
AR R = BEo

SR, BT RTIRAR . BB WAV IBER R A 2 55
REBLEERXEF=R, RMEBVBURFHIG
. BEE 20 842 70 FREIREHNIEENEVIE
, BREXMEHAMBENE 20 42 80 FRALEIE
%o 1970 &, &REXKIZESILENFERFEKTF
BEAFF, 851987 F, FAORMINANE S
T, BRXKWVESIK 152%, mitENFIEFREER
KNSR 10.8% ] 8.4%, ME/RXHX EF=
BB SIALEUNBILLFI ) MR SRETHEARY 40% LA E T8
ZF 1980 FLLAERY 25% £ (Hamm R Wienert H,
1990) .

MERNE SAEELSMERT FRIEMET, %45
I YRS I RIANPUE R T RS5. B/REKF4A
BN, IR R LURRE R B4 55 X
MK IBEREFE GBI

EF&E S ax s 2 2R T AHTES, X
BRI R e, ER5IEHERRAR.
e BRI REEWER,

Hﬁﬁﬁk%ﬁ%ﬁ%%lﬂ&%%Aﬁ,%mE
BRI T B IIREINA, FARRHET LR, &
%m%%ﬂAE#ﬂ@@,ﬂﬁ,EEWﬁQ%L
TEREBRFF 2 oS, Brih2EEiE
REEERSMX T —, BEREHREIHTH
BARE B,

&E, BARIBAER. Wk R AN, B4
MR ZF R, MMEREBAFEE TN,
AR B RIS E P R BV AR MO L A NG AR Tl
PUEANE, BREKBRABIFERATE/REABRANR
mEZr LSS, ELURR NEMBER, A
NEIRY A REIT VS, Tl s R RER
CMNYYNEYANIES Fﬁiﬁﬁﬁﬁwﬁum%la
A FREHRIERARS1&E, EHREFERILSZAST
YRR RFF R EE (R 425 3 BY £ T o

B 2018 F£12 A, &/RX&E—EEIZIEN X,
BEBENBIEFRNAER, SRXESETED
SO EIRRHLBRERKR, Zrorrlpys
BREERXEFEKEEFUER, ERTER



A SHHFE L HBAENEE. EHT KR
RENESRGIEEN, BRI E
FHERERRA, Mz it X T3
HEWBIREIESIN, BREBELFTKTIRER
BETHA B E R,

216 HERMEJRL (South Wales)

FAEURT (South Wales) NMYBREMNFERIEX,
HWEBERHR LFENRIEX 2 — BE/RTIIER
FEE7E 1913 AR TR ——5,600 AMIER, Sk
E2mEgNhnz—, BAT 2328 5 A. BEM
20 42 40 FHRLLK, MEEREREMRBAM. b
HSENF L. ZBIF AR B ENHOE
RS, MEUREDERENREMNER T EE
E98, 1953 £ & 1974 F(8), ME/RTHIER™E
MIZIT 4,000 FME NEFIZ) 1,000 B0, (R AIEL
2MALY 100 MNEDEI 30 D SULERY, 1ER
BB A M 16 B ARDEN 4 B2 A BT
1994 F i h, ERFERRTNEE 87 A, [B—
BYER, R ETiA AZAM 3.4 B ATRREIR
1,000 Ao

2022 F, FEVRTFIERNE/RT AKX A= SE
N 24,443 &5, MRE2EFHKFELE 32,500
5 (75%) (Statista, 2024). B/REAIHIXEFE
21BN 850 123, H=£E GDP (1.96 H123HE)
B9 4.3% (Statista, 2024), B/RTREBENETE
MRS (HMX4F2ER 73.1%), X2 Tk
(I A B EM 25.3%) MR (HHXESS
B/ 1.6%) o PR T7IERFTREL], B/REELE 25
FREWARB T EIENET I HR, TSR IR
BAM 1998 FH 313% NET 6 MAEDR (B/RT4H
11/, 2024),

i
>
i
op
&
&
=
|
8

IR R ERRM LR

AR, RUIEIEN SE/RTHHX E = 2 E
89 0.3%, B 1998 FLIR—E&BEBIT 0.4% B9 E,
FE/RTHRE—EEXEN T 2023 411 A 30
Hx (Coal Action Network, 2024), XtBER%E[E
NEfE—EEIEN o

BHal, BU/RTBAOGEHLUKRARNE, 2022 F, B
RE 69% IEBJIRBRIASR, 27% REAIBEEER,
BURTHBBEEN A LBEN 44%, LZROELBS
mREEMMX, JEER=ZDURFONEIEBME [,

217 ZHHIMEKLLER

MTRFIFINEIER = XEDREIERT AB H, K
£, 6 MRRFEDFIL TR REEANERE
NERNRIFFZEMER | REEB/REIEEELRR
WTRIE ATRENEH ; BEBRMERX
WREE—EERRKETN / SUHSE, LTRIE
BYR/EHA 5 TR =AY LR EFIL LUK DU/RIGFERAE
RERIERIA LIRS, MPEIWLFEERLT
RIFRIF IR R

BAFUTREBIMNE, XERRTXEHELER
HREBERNVBARKFEFHRG | (NEREIFEE
MEIBAERREU A EHEES, BEHZIENE
AalE, St BIR, AJGDP. BHEF
EIBERRILLA. BRBA. AR, ERM
G IFEE R T REREKE ; BER AT
RN —REETRB R PEIK SEb. Rl =
Fietrs TRERMEKT, A GeDp. BAESH
PIBERERLLA. BERIHGG. BRIEAKTE
EMMRTIRERAKT (BEEEFLNR . £
PEWLANE =8 EAEMRIT S IU/RAHEX, 25%
LEADRY B —MEA I IR BN X 4255 &% IR B9
FIEMAE, XEFERKRHA, EMREREER
[BIRY, WS IR IR = X AR BB 25 pI L 1 A 4
ZNIERE, BRMEHXERZFHER T T F
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RER R =X EHIX B3 LT REER A BIEIT - K22
[N} URMHEX ERBEAT ARl JEEEM MRIRL
A¥GDP 16,905 19,005 3719 46,234 34,173
Hﬁft:k 38.30% 38.40% 57.60% 65.60% 7213%
1378120 420051 4030/ M 70754 482051 48750t
RS
2023 2023 2022 2023 2023 2023
5.55% 6.69% 3290% 16.67% 28.41%
Bt
S 3.50% 2.20% 590% 740% 3.60%
EESHX NI EL ERAITELE AXARIRSEEE
P
1. BRIER 2, RP AN SIENEY H2022F 508, ZIRTFHUBMIRTIRIGIE, RUMEth ™= I X AYEIE A ER ) 792022 #14, /3R 53 792020, 20218(20234F

iR,
2.
IREBIMIRE LUBR LBV E R,
3.

4. AR

EEAFRT~IEXKEER =

22 RBREXQERFREEITFMNIERUR
L

IE = X e BRI ™, HeEREIAALFIF
IZHIX, EMERIRBEEA, WEFMNH=HRE
Bz RA, WREER. &5 . £EBINE
RIFELZHEANMBELR. BII—MHRFLAE
KX RN IERERFE R NIEIMA R, PILAESBNERA]
R, BNMMEERERTXOEEHE, GEITX
b B MK ZENER, BREEIRERESTLE.
HERE. MEFRIPESEZENTYHINSR, R5!
HENIIZRRESS M T S SR BALAYIE, AR
HE EIARBE, M RREE, B REIRMESZF,
KR EEEANIMUEANITIE H AV BEREE BUAR R T
HIEIRAR, MNEFRREFEENIE (AEA) BYRIHF
ZBER & E1err (Energy Indicators for Sustainable
Development, EISD) . R EERIEERBIEEIR =X
1820 (energy trilemma index, ETID). HREZ55E
1= (World Economic Forum) % 7RBIEETRLEIES

38

BEERINFFETHRM PR T IBR = B2 50, EtEHUERE RIRFT, ROBIEERH

BU/REEVTE D A RB/REMBER/R L, MEIRRS XA ER T NAEEX A MTEEE, Eitt, 820 & IGHR R~ KR ER TR R R AR S P
R=DURPGIER AR XA _E 7R BT IRR XA IS RITHE, B TR IR, 5 UHEPMEN S ZE M 2RI &8 HiENE,

=BEMAFERHRMNEBRETIIE,

(energy transition index, ETI). WWF Kigi/AIEH
BIERSE, HEAaBRRFXIESSS, RNEE
BEXRTFEREN, MET —EERXAERER
FENINEINAR, ALUNEME RS X AIERE
R ZIEBTMARR, —RIEMREREIR.
B £5F. kR, BAMEES S MEE, T
RIEFT 16 1, =RIEFR 36 1 (R 2-3) . RHILE
ENT IcHEeR] PM2.50 SO2 HERtEtR, XFE
FEIMREME, KIMERE. HEREREMES
FEFEMIFEEER, BRENKIERE. =
BIMEREBUNESIMEREFH LS —INE, =
PRFEGRERI RIS AL, HAAERAN,

ERANENRESE, FNREXAE. ZTWIHN
BEGRGE. B, RAZMESCEN 5 M—45&
BRI TAREING, BIE T8 —RIE1T 20% BINE;
A, W ZRIERRAEIN T A, BBEE,
BTN, XFEME ZMESAELE S EER

e |

FINET REWABREEMIERINE .
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B = X QERE R BTN IEIR A R RN E - & 23
—RiEHT —RiEH =ZRigtT nE
AR R A L 209% |
IR 5 H B —REEFBBIR & L 173% |
| L 285% |
| BAE R B S 333% |
HEIRAEEE pEEL TV [FIgRADEHE R (SETER) 120% |
L BRAREAEIRE CETIER) 213% |
—REREENE RS 226% |
BRI SHE [ fucDPEEREAT 186% |
e L el oA 255% |
B B3R 910% |
R E PM, IR EE 7.83% |
TSRS
SRRSO, 307% |
——|AscoP 521% |
GIFRR |GDPHEKE (RiTSETFIIME) 288% |
GiFE AR K SRR B (RIS E TI9E) 53% |
RSk HGDPLLE 375% |
=g
SRE AP ANE TR F RO R 285% |
" BEIEERTWHRY St 157% |
ok
LHERRUE 063% |
BRFERREKTE 2.28%
HERRE = ¢
ERERSHRAFT 075% |
HE%E WX ERENKE a53% |
ERBEAZ 219% |
BRZHE 231%
IS |
BERREN 392% |
BE5T BURKF 0.44%
Erm : £
ERERKT 099% |
{BepAn B47 227% |
BEL [merrmEsR 149% |
L BRI 33% |
RN 3.01%
1| ek BA : |
AL SMEEIRRASGOPLE 349% |
 BBER 051% |
NEAIZBE Tz 0
S | ABXBEREAT 272% |
[seesz@ e BT 26% |
| Ak 078% |
=T
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23 QRIEREREFREDIUING

FIREMRBANBEI X BIGTF L. BERAIT
FE. WRGITFE. EXARKRE. FAGER.
BAFERERE, WET LR 6 MRR™XE
ME (FRAEMR) HFRAERERREETN.

231 BEREEIFMER

Xz E@mafthkE, RENEBRTERRSE
ErRsS, BEAFERIMILEM Rz, FELW
7AE 2022 FEDES TR =/ EAEARITAMI/RE
X, XFBRHETREBE/RTNERRADS
BAIRBR ISR AVKRE, TR = EFEATAII/R
IBIER UM PELFAESHEEREFFEES, Ek
RIASBAELE, LAROERTTBEERLRE
iR, KRisAEMNBESWKFHBABRE, EX/K
MNMeIF EBH R

BR=MPEOXBFEDRLADER, XEET

2022 FM 7 EERIBIELERIGEIFIER. M HK=
ZHIXBIAIR R BEN & bR =2 EF KT
=T BEDR. Khnt, REEFREREEM
®, MEMNEEEELCEMSEERE, FERITHE

40

TREEMPRIEE B IRIR T, XJt&R BERREH,
552 2023 F, H=BIX DM AKERER BE HEEM
2022 M 15.6% EFZE 20.8%, WRTHAZ—H
R, Ex&EBEALLM 2022 F/Y 70% BEE 61%,
REB|AERMEKF (EFREERE, 2024), A, &
=ZREREL B A A N AR o

EFIRNE, MERTRAEREEITNERS,

BHYFREREMPRAS LK, 2022 F, HFf
ENEIYRT 69% BB IRBRAS, 27% KBAIH
48eR, EBEMREIFEAEERAENEERSE
hEER,

MBYEIMEX EERE, BmTFHEMLUBELER
BT BE AR LRBNEE. ABREEF L, WABER
S ERAIEL GRS TR, AT B ARER b
Ko WWAAE—REEREZRPIER SEEM 2017 &

89 85.73% TP£ZE] 2022 FFHY 80.56%, LLIFAEEBIE
B EARER G LM 2017 F/Y 8.32% IRIFIZAE
2022 F89 16.79%, It T =0 LR (6.69%)
FOVRIGFER (5.55%) o LLIFEHE 2018-2022 & 5 F
EIFIE X I EEAIZ IR (22.82%) FIFTIEFEIREER],
IR (24.05%), e TREBERLT (2.94%,

4.05%) MEEAFRIT (3.72%, 8.15%) SAtEMN
(3.57%, 9.06%) o
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F—BRB IR XEEREEFI XL — & 2-1
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O 3 2 v 3 P <§ &
& & > o> > &> @VO @‘&Y (ﬂ & &
g g $ & 2 4 & & =2
& &R &R R & & ’ ’

W EEREF IR AL —REETRHZEPER S

W {HER FAREFRIRR AL | EEJJEE/‘*'#]TQEE ERGEL

W RAENFIDR (RIESFTIPIERE) W TIECRENFINIDR (SFTFIYIEIR)

B RBRBSE S W 2 GDPAEFEKF

B RiGAREBESMEE
EEIHE
A BERAEFHRIER AL “—REBERIE B IR S L “HBE A RERIE AR S ELT “SRUGDPREFEK T IR R BN S B S AR RIS, BE AT IR
232 HHHEETMESER BHEl X EERE, LIABBIRRIS I RGEK

TEERIERIEF, PM2.5 EHRE M 2017 FEF) 2022
Xz BIEm Lt RE, WABEETRUNSER FRET 21 ug/m3, FRHEGREM 2017 F 5 2022
=X, FENEETTEARE. H1W, 2022 FL  FTET 676 M C02/ HFEm, RMHLFELF
7AE PM2.5 FE¥RE N 38 pg/m®, SO2 EHRE SRR S B AIEMBRHERUE S A mEE T Rk
12 ug/m’, MEEEERLT. EEILEIN 2022 F HE
PM2.5 E¥REHSIA 10.8 #110.0 pg/m®, S02 &
EERE DS 3381 45 ug/m’s 4N, LLIFREEER
THERW FIRRMRFIRA, HILLF=ERRES AR
2K, MBEES.

41



42

ERESEREE — PR ER ARG ER M LR

PR EZIER XA HEEES O XL - B 2-2
0.25
02 0.19 019 0.8
. 015 014 [ ] .
0.1 0.08 0.09
0.05
0.05 0.02 0.04 I i
- .
0.0002
0 =
A b N\
I N S L G -GN .
(\9\, O,Q\ Q,Q\/ Q/Q Q'Q Q ESSVO \{;&@/ . ?’é{’ ‘@J@* @@@
N2 > > N2 N2 > W P & ) k2
L L & &£ £ L X ¥

WiRRE W PM2S5EMRE W SO2FEIRE

FEIE

2017 R E LTRSS 70.0002. “TRe8E" “PM2.SEMRE" “SO2EIRE" 17 A BIET, B AT H K

2.33 ZRFBEITEME

Xigziel@mxttkE, BENILEMN. BENA
FR TR REMmEE/REENUYIF=, FEWL
e (2022) RFE=ZM EAEFHETMIVRIBIERX,
XEZER=RNEFLEMEE X, REMNEE
ZHIXMEFTERBELERIZE T XHERBIRHE,

R W FREE IR, RARER/REHVEN
MEB BELEXRE, BRELFHEENEIT
RSFEEFMERREXKNEERFIX, TB2HT
FIEI/RETE A GDP. GDP IR UM A g K SEE
REBEREERAEEETRERAX, #HBEARE
BRI BERE, BrRB/REIFEZFILEN
RiEo TERH 171Xt GDP Rt KFERZHIFE R T,
BENENEXEE N ER, t1NE
FEKSRRREENWIENES, RAEENTEE
7 ER TIEIS BT

mWLFRE. K= DU/RIGHERM EARERTY, I
BREZFFERERBETRIE AR, Rk L5 EE]
BRR, MERS WAL, EEREEPAUIGRM
25T R R PIRER BRI,

WABERFORAZT K &M, 2022 FIFEERN

W HNE S 25T E SR 31.74%, mEEREEN
79 3.01% ; RSB AIBINE S LS 41.5%,, T2
[E 52.8% BIKF, MiaEiE. BESHPARERNRZSH
2EEERFBRDT, 2021-2022 ELEEEREK L
Ft, EN LK, SUbFEEMm, WFEE 2021 1 2022
FHN GDPIER (HEMN) 2alER 28%. 12%,

BaEeESE—, ERITIBEMRY K, Xk
ZFITTENE PR, 2022 FERS W IBHNE S IR
2020 FHITE 10 MED R, EFERNEERK
HESHLFEE 2021-2022 EMZFHEEITNED
HEEhEAE .
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0.056 0055 0053 gg49
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0.168
0.153

0.129

0.041 0.047
0.029

B AIJGDP EGDPIZKE mEFIEKSEEREFENAMEIEH ARSI EGDPLLE W RE AIEINEX 5T

FEIE
L RE IS INEI TR RET A A RIS, B AT 0 EIE

23.4 #HEARBEETFNER

Xz siEm e RE, SoRspEEBEICEM,
HrREREAFRL, SXERERERL, WA
BRPDEE. MERTERERAEDMERBAN
KFEHESEERIXERAERE, HRZT, &
lmﬁﬁFﬁE,tH%%ﬁMMﬁﬁﬂﬁ“ﬁW
RIBHRE, EEMNPNERXERNABEER
SMXZ—, XEE/RXM 1950 FRIAF I
DA, AR —T7Eo

WLABSZENEFEREAETULANEERBRANAKTE
B, w0LIFEE 2022 AR ZACUR N 4,086 3=
70, BT E=D/RIGIERD 6,107 E7t. H=LEFA
BRI 6,399 Eyt, BS5EEILEIN 30,161 %
7. REMEE/RLTH 18,038 ETHEIAELE ; 1L,
AR BERITW EEMRI A SRS, 2022 F
79 5.54%, SFREBESRLT (0.0011%) . BEAS

iedr (1.93%) FALEN (0.079%) . B=D1/Ri5
£k (058%) M EFAEFEIT (4.61%) ; TAREFRE
FHE, WFEwRSSTFRIM, 02022 EHRELAEHNE
RAEBRENKFEED N 5455, BBETH=ZDI/RE
¥R 575 9 \tﬁEﬁIMWsﬁ,mﬁF%E
FEE/R TR 73.7 D AEEALENEY 679 5. XA
RELASEREIBFIEEESXIERENRL
54 ERRNM,

BB RE, IFRBNTRREKFERARE
MAESE, TEERTUAZRIEEREM L. 1
2RE. WMANNBBETHFEZRTNE © 0, A
)R] 7 FRR N M 2017 FEBY 3024.2 =TTIB < E] 2022
FHI 4,086 ETT, BKT 35% ERAEZRLSR
M 2017 09 86.9% 12 FHEI 2022 FFHY 92.6%0
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P RBEREXOESREBEES DXL - E 24
0.2
0.16
0.15 0.14
omn i
0.09
01
0.05 0.04
., B B =
Q % 3 > > > ¥ o @ & &
& & & & o g YS‘%Z;?“ @&;@ {gx& @&@? @@&
& & & & & & 2 2 <& & 5
R R R R R R '
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2.6 BEHL

R=ERMRARER (2022) : K=H ~22FF

# (Bilans Zasobow Z{6z Kopalin w Polsce), %% :
http://geoportal.pgi.gov.pl/css/surowce/images/2022/
bilans_2022.pdf

B=rREEIHE (2023) : 2019-2021 FHX/F
AE~S18 (Produkt krajowy brutto - rachunki
regionalne w latach 2019-2021), $%%% . https://stat.
gov.pl/obszary-tematyczne/rachunki-narodowe/
rachunki-regionalne/produkt-krajowy-brutto-
rachunki-regionalne-w-latach-2019-2021,1,22.
html

B=rREGHF (2021) : 2021 FMHIFEERE
1REEFE  (ZuZycie paliw i nosnikow energii w
2021 roku), $%%% . https:/stat.gov.pl/obszary-
tematyczne/srodowisko-energia/energia/zuzycie-
paliw-i-nosnikow-energii-w-2021-roku,6,16.html

Coal Action Network (2024) : Ffos-y-fran JRH"
ZaEK/E (Ffos-y-fran becomes a reservoir),
% | https://www.coalaction.org.uk/2024/03/27/
ffosyfran-becomes-reservoir/

EPREERE (2024) : F=H9E47= (Electricity
generation in Poland), #%%% : https://www.iea.org/
countries/poland/electricity

Instrat B2 R (2024) : K=/EIRAEIRY 5%
(Lignite and hard coal mines in Poland database) ,
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AT RRSoRE. REETRE, BRAMR
HARE, EARMRESRNIRIEN VAR T,

2 UMANRER, RERBMATRR, UAT B Rk ZEFIBIFRNIZAE 2022 FEREERFE,
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B & NFEA LI, BEEMIEN ZR/E,
FFIETRE IR LR, BLLZAE IR
RN SHEEAT MR AGRBIFK, MEPDE
LR TNE IR SR X SiBe A BIFRRKEEF,
BEEHMWSHL. EENREBFRELM, S
REEAT WIERATI B RIFERSS, I ElaEi
BEAA RZER AR,

32 KEZFREPHX

321 &FEBKR

K =Z/2ZF (Eastern Wielkopolska) I FAE=2
(Wielkopolska) HYZRER, ZMIX T4 5 MNEES
IERATUAERBIE @ BERURETE  (Kolski) . BT
AKX (Konin district) . HTEE & (Stupski) . ElE =
(Turek) LAROZMIXEYE M A @ BT (City of
Konin) o AE=RESMXETEIRL N 4438 F 55
N8, HARXE=ZESERNY 14.9%, YE=2H|
FREY 1.4%.

KEZBBE=ZEFRAANHX Z—, 2020 FX
=8I AY GDP KF ) 66499 K=%TE, T
EfiEE=. X—HEMEISTE=FI9KFE (61231
H=%%F12) B89108.5%.

RE=REBHEFEERETER/HEWAFAEER)
xR, ER U T ARG ER I N E, ERTH,
Tk AR S E B BE RIS L9 37.4%0 &K
ZRAMEE KX BEH ZE PAK (Zespét Elektrowni
Patnéw-Adaméw-Konin Capital Group, ZE PAK)

FE FEYARER D E R FFR B B F AR =R I,

RE T AR AR = AR B3 S 1R E S HIML,
ZXNE =02 =B AOEMSERWABXTIF,

ZHX R SRS T FEKF, BRI ER
EERZNEBMERY), XENRIEZERZNS
B R R E. BIRME, KR=REBIARSS B
MERDEISLETF2ETFIKFE, Ath, REXRK
ZENEFELENL, BRORK=REMEKTIERI
RNHBIRE R F AT

3.22 Al B AR

2020 FJE, KEZREMXHN2AOL8 431 5 A,
HeE AON 12.3%, T AOBELIZHMXAON
51%. 1EdEM+EE (2010 F£F 2020 Fi8), %
WX AR T 21%, 29799300 A, MENKK

ZEERBNFIYA LK ELY N 1.4%, ©F=H

AOTERR 07%, XFREAAK=RIPHADFE
TV BB HRIEE,

£ 2010-2020 FX+Fi8l, RF=REPMX AR
MAETERAGHE

- KA FR, ZMXAOBAEKEN
-0.25%. BT Rzt X H £ EREAIgT.

> AOE#BINR. EARMFRAERIX+FBT8 £,
RE=REHXEIA ST H T 9255 Ao tEFEEH
HRBEEEEEE ) INRENTRAEREH
BRENT AKEMENEHE, BARTMHA
BHPABT 20% & 14 ZLUTHREFEA. AO
MENEEBEBERETRZRE (Poznan) (K
E=8NEN) MED CE=EHE) (WWF
Poland Foundation, 2021),

KB ZREHX A OEE 2T ER (LS, £

2010-2020 FX+4F(8), ZMXPIKRE) TIEFISET
ABAOEE R LT 10700 A, BLRD TIE 12%,
BEBESFHFEREENADORE R/ T 29300 A,
BUR/LT 10.4%. B3 TEFERHNEEERHAA DY

SNIEHT 22400 A, BMENT I 33%. 2020 4,
B TEFIRNEFRHA G ZX SAOBELGS
K 21.6%.

RoEZREHX RN ESFAOFZ=ENEMMX,
2020 &, FH=LEFIIRIERN63% KE=H
B9l = 3.7%, MAKE=REBHIX A F L ES 6.9%,
matXms, 2020 FRIEESHNERTX (I
& 3-4),



ERESEEREE — PR IR X AR E PR LR

= KE=EE. KEEZREPFEMEX 2020 FER= - &34
[%]
12
97
10
B 7.9
= g 6.9 7.2
% 63
@ 47 46
o 37
N4
2
0
Ve RiF=E KRR BxE BTR HREEE BExg f+m
KEGt B s EEE

B REBHIX IR S AR EBI) SRS,
MARS TR S EE MBI 3. ZHXE=1IF
RAFBE—L (335%) MEXRITE XBEZEH
KK FEHFRE, ZHXERS, B 291% T L

AVADERINER I TE, EH11% BERT7E ZEPAK &

EdfymI2S

7£ 1988 5 1989 F 2 RXBVIER & B=I£HE, ZE PAK
SHEPMAENERY A T #d 11600 A, % 2020
FJE, ZEPAK &ERTEIZMXBIR T A% 3978 A,
EAML B EHF S 3.2%. 1£ ZE PAK &£HITE
RE=ARIMXBIR TR, 820 ATEMERFFHIR]
T, 987 ATEERAENTIIE, HE 2991 ATEAX
RIEFBIIRMERZHMKR T A5 PAK KIE (PAK
Mining) #0 PAK g% (PAK SERWIS) ‘AB) T1E,

SE=HEMIERMX (G0 EFAE/AITSI/RIGTEX
#X) MBE, EAR=ARIMX, ERFRIALE
IR R AR BT P S LI R, TR 3000 &
FEDTFARSS A EP]8) ZE PAK BR T EIRT S8R e
Mo 2020 5, PAK RIEAB)EHET 1400 iR T,
TR 2024 FEK, ZABARBGERE 32311 ;
2020 £, PAK FRSBABIMNER T8t 700 fi, %!
2024 FK, ZLBARBEHERE 600 Ao

BT ERASERNE, ZEPAK £H (F&7 HiZ
SEIBRARNRTZIN) HNITIERMIEEM 2000
FR 4,269 AF/DE 2020 FERY 3,158 A, BT
1111 A, FIEBEIR 26%, FitH) 2030 &, BAF
BAABRMRATIRANRIR, ZEPAK £EHIFEHIEESS
RIE R T AFCR#H—2 5/ 1200 #&o

2020 fFEJk, PAK Mining ABIEAT 1452 A, it
3] 2024 FRTEER/E] 323 A, Ak, =ZIrM
FRZABIRL ABRNG R D 77%. 2020 FE,
PAK Serwis ABEAT 711 A, ER =92 "2
AR, ORz—RIFBMMER, 5% 2ITHAR.
5 2024 F, ZRBIFITHEER 600 A, XEHTF
= /HERNRITEIE 15%,

3.23 FE@EMUAEXBERFNE

B LtteE 90 FRAIK=FIENEaT LR, K
ZIRFAT AR E B RSEE T 30 Fo Ed AR
AT ERERIBRT, JLFFrEREREER R T
SBEIER AL, MABRTT I A E 5 TRYe) NI —E
RS,

BB FH oI D S RER R R LR ALY
NXBEERZ — AM, KRB RER 1N
BERHSERDETRIIXAR. BEIMBNAEE
BUAE] (Just Transition Mechanism, JTM) ¥#EH/E,
BRA FeEET .

3231 KBBEA

NIEERANH] (Just Transition Mechanism, JTM)
EMBALEN—EMRLE, ST
XA AT R e p i X AL B 5 3
M2 fr. EH=DMAAMN, BFEQEREESE (ust
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Transition Fund, JTF). BREEIZZitH (InvestEU)
FAHEB LIRS (The Public Sector Loan
Facility, PSLF),

MWRERMXMES, AEREEERE JTM REZMT
o ERMBNZFZHIZ MR ABIERMX PR
RITHEAIXBIE, AERBERENETEXFER
B ERIR T XS —Z5TEN, WX EMX R
BRI ARETERALE, FEHt R Ry
miHHEK.

NIERBES TR N BISIRAE
KR RS, MREE. BEERR. mlA
R AMBRAIZI. FULIEBNFTE, 1RK
FERESPIEERKERGIE S QLR T,
A RERIBRIE AR REERIRF

NIERBESE 2021-2027 EMNEINE A 175 1ZK%
TCo HA 75 1ZRUTIE R BRRBEXLENTE, HIb
100 1ZBRc i “F—HRiEE” (NextGenerationEU)
SR TEZRE, EAREEH, B 38.5 (ZKITiiEH
MAEMNEZIRRMX, B1FE

-> BEATEN/VE=EmEMX, 24 {2kt
> RE=ZEREHX, 4.15 12T

> FAEAITE, 5816 1ZKUT

> B%d, 3.6951ZFTT

B, WFREENEBEEZR (A GDP TR

BRI IKFEAY 60%) , 2018 MR ES

(Modernisation Fund) &% 7 EE1Ef. WHAKE
& (MF) RNEERAZIMANAIRSBERNEIRMSA
&, ZITEITEIZITE 2030 &, HARFRER
KUERHERAS Z 1A% (EU-ETS) AW ECENS
528N 4.5%. MAHEENEMATEXREES
ERMAIE FiEtiT, FMitK=rIL7E 2021-2030
FBIFRF ALY 130 2TV RE, DJLHSEN, K
ZRAREREHECRT CO2 HIANIZZ 2 1118,

3232 WAHEM

MAEREESE (TF) RERSFTEMX SHH
XS/ U REMAIGZARE (A, IFEAT
AR S X. TRARSE) —EFIEPFER
MERNIEFEBITR (Territorial Just Transition Plans,

TJTP) o KR=EREMXETE JTF SIIRI—ARK
BEREZSWT JIFFAES SR ETRENSH @A
KFTo

£ TJTP &I IEH, Bi#8d 200 iR BEHE
BAIMRENS S, TJTP WEIEHRZEITT 18 A
Fitits, Hxts. 2R, BMSHERITEEE
HBRFERNITIE,. REAE=ZERIPMXBIM L L
EFRTFRE T XEITIeSNERGIEN.

FRZARIBHX A TJTP FHdftlk 7, RELTF
BHE -

> NRFEEZN (EiRRL ) BIARRESH

> N RE R TIRARERANBBIE)
M= ;

> RHHABHERUVERAES ;

> B ISR R R R BIHSTBIE R ;

> MO IR ST,

JTF FAIHE /05X LI B 11 8300 Atk i, XL
RERMINE 2 —2 ZE PAK EFF AN T ST
By €2021-2027 % ZEPAK ERFG TR ) - “Ex
SGRZENFIL 2 UTEHRR TR, X2
JTF AR = BB EE S,

3233 ExXREA

2022 F£12 B, H=pIEEHI xR, AXKMEIR

HLMERABEE T (KT BIEMN JABIETFR

AR RN U TERAESNN, 84

MEB RBRRIBEER E AR HBXE %W

WER T EFRX. BIRARS BTl R

BER, FHNAEIRRTRERTEDZEEIHERT

=R, PR RIER =AIREIR T 20 M =100 7 (8
HEB IFBIEFA RATU R THARIFE), REERLL
A FIRRBIREF o

KK =FREMX AV TVHIZ M T D INEL, Bk
B EERNEZ B E A B 6 EfE. FL,
ERBEA A, RAMEFPTIRE BIRRYSKTERE T
FREME. A, BENE, ARXR=FREHEE
M AME BTG, EITEENEZER
TR AEMNBERTAEXEM—ZEHTH
i, DRI SRiEd 2 el gEB R KR, F
It —E BRI EFAE, hIIXEARITYIZE



DREREIENELNM ; AKREAZESMMENES ;
MBHNREEEBA | UNRFIENIZMPREAIA
REAENSMNPREHE .

3.2.4 NTIEHI C——2Z€ PAK S.A. BHHRAD AT

3.2.4.1 WE5mmABbR

ZE PAK EEHIF /A T] ZE PAK S.A. )7 H 35 NFAF]
M8 MEIERATAN. McEMREEZS, XWE
FEEEMAFZ ZE PAK S.A° #1 PAK KWB Konin
SAS, FIBEFEWEHBHMMER, EEFESHBIE
FFo

HaEl, K5 CKBAFEIEMEBIRLB —H
1K (Patnow) KRB, 4 SBERBIAE, =2
EM118 KR ; BT &REBI, IEABEAMRIERBRK
A, W5KRA 2 aEMFRABYIA, &N 105
JEEL (50 JK LA 55 JKFL) , MW Bk & BBANH .

BE=ZRMBUATE LG, 28 C MU IE—"
FRE M. 28] C BRI AZIM 1999 FFHY 4,300 A
BV E] 2022 FERY 803 A RBIRATHEM AL
4979 73%, S 27%. MEWBEERE, BRIE
62% MR THMETE 50 FHLAL, HEPKRIBOATE
55-59 %, 30 FLUTFHRIT &R, X 14%

NRZBARATEARKRBHE, BE20615F, 2

BN HEIFTE R LA BEENAERRERS ., A, ZE
PAK SEFITRITE 2024 FREILIBIEFF R, XEK
E1F C BeizEHSZEIFMm,

NE) C IR T RSB FERN N 25 Fo XEHFREX
EHREBAIRTHIAE IR A EERRTE ZE PAK 2
FESR, EAFC B7RATL (KYLHER
2 37%) —TEI Bt A X R AE; ERY,
B383BAT AEHERSED 47.8%) 1E1ZAF)
TERIRY B8 T TIEE BN —¥. IRBER
RENRTEABITIET 44 5,

ERESEEREE — PEREX AR E PR LR

KBEEE— QB LMSBXRABEHNRTRER
ERTEMR TR S, RIBAM, Q8 CHRIX
MR EEBma S LRRERIIR . BEl,
K 95% BY/AE) R TiBENRT (8] BT —/ VB, 29—
FHT A EBENRT[E)FE) 30 9% (Christiaensen, Luc.
etal., 2022),

Hid 85% WAF) C ATBREFERTAK, BAT
B, tRIBITHN—TNAELERER, TAEC
NRIFRTIH, WFEFERK 50 RABLUIIHEF
ZE 50 DRI A FFIEFT TR, RE 12% AR
TREES, M42% WARTAES ; ©8 40%
FARTRERELBURTH LIELA R AEKEZ N
(Christiaensen, Luc. etal., 2022) . V4R Bk
VB EN LT VI AR R R IRBE B R PRI Z A
RIEMNEFEMT R AT REM,

i, A8 CHRIZHBEEZEEENRS, XX
1NBERFENHIHRRE—HIFE. T 52% A
B]RT (416 A) HBEKRFEZFAL, 337% (271 A)

HETSEHESS, TBIAR=ZE (22%) K
ZETIKTE (23%) o

3.2.4.2 PrbEF0ie)R

B9 ZE PAK EEFIRIRFA ] C RiZE By kaE T
IEHARY SR BR M I0) R, 5 ZE PAK SEFIFRHVEMAE] (FF
ABERARRAE) NE), KRB CTUENRAR
REFZHIE kAR

EA2HAN, EF PAK KWB Konin S.A. B EE X
2, 2FHZEPAKS.A. AN BB, 1R
BOL G, RENEFREEEFREENR T

BRERZTEMm, AHAE280 10%. XML

NE) CRIFABRAI AL, Itbsh, 2B C gERER)

B DRI BERHRARSS BRI IR UL,  tEIMhaRYiE

EANYRER Jo

F) C AR REZBIRIFER B Bl 5569
BEZ, N8 CIitEEWSMERIL AR BERR
(BfEEYR. B NEE. R, 2NKHER

BRIREREIIZAE) . MBRIHNT WIRAEHATE
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A SHIRAEK, MIZBEIRIBERRERSH
AR, WA RIS BRI KR ZE
— PN REIEAS BT,

BRETR, RBE—NEBDATE C WRTIEZERK
e ER B RBELEHINLSRIIE, KED
RIPBEM—ZHEE, RAANEMER, AIBE
RERAL SSTRMBY TR PIRE N IR AR TR, Fir
U A e £ R RE At IR B ar B TR+
FIREN. MARTIERMUNZMAKRE, RERZE
BRIFEFABEI RS EH TE B
FXRE, RERTEREI TEFNIFIS. &
KA CJLARERIFINGE TSR, RE+/ITA
BT EHR.

3.25 AFIZEMH D——PAK KWB Konin S.A 818 F
EYN=]

3251 WHB5FIEDR

B D & ZEPAKS.A SHNFRE], FEMEHBIE
RBEFFRINE, AT D AR~ BRI 8EN%%8
(Jotwin) FMIEAKETHILER (Tomistawice) FER
K o ABEITRHIRRE 2024 EEBHFIEBIET X
MEF=I 2,

EIEZ+ER, 27 D IR AFRL T 92%,
K979 5700 A, MIERBY 6300 AJB/VE] 2022 &
JKBY 521 Ao RNBIRTHBEM LLLEIT 98%, AT
FIRE S L ERSMEHATE 50 ZLUT, &Sttt
75%. ERANEWSAN 45 F 50 %, #Bid 33%. EA
Bl R THFIREEF, HREREE, 50 FLLER
BN GBS 23%, ML ERALIELEF]
1#IF 90%. RERMRT (30 FLLT) R&R2FHE)
7389 2.7%0

RIBEFIB A EITH], A8 D BIE 2024 FKELE
BIEFF R, XEMREALN 510 BRAT (G HA]
BB 98%) BEREEIHILIE. RE—/NE
DRTRHEBENE, S5 MBE. THEER
MWIE, Am, MRS CHIBR—1E, KRB DM
RTHRAT MR B KB IEE TERRIURE
(Christiaensen, Luc. etal., 2022),

T 18% R TIHBEARFFL, 436%BBEFEHE
B2, BETSEHEEENATIERBRAF A
REMEHA, 5FZ2EMAR=EFIYKFAL,
NE D WRTABENRENHEEKFE, X528
CHIBER—. N, FRNEBRE D LUABEHE
HEEENRTIAE BIEFBohH 44%), MAE]
CULIAESSEHETSNRT AT L%
B9 52%) » EPrs LALKRBARIER, EFHETRER,
PR BRI EEXN R T WA BFAN RE R
B, MEEENSEET AN AN E—RK
(ILO, 2004), B—HHE, EAE=ENKZFHZE
X, DAIBERERAEMAI RS IEM
AKX ZF KBS KN EEES, FEED
7] C EI BRI R TEE A REEMIIRLL
HiHEI T

3.2.5.2 kdkAD|e)

T A8 D ITXI7E 2024 E££FRizE, RAETIHA
THEFNZABFMEIRESIEL, BiEHNZE
FBANTEFEFRIENTABE, AIHRHES
HERV 5 8K R A]gEBIL ALY TRl =0

MRBEERE. TZARIMITHNEEE, R
WA RIS R IN S BRURE M E = BIEFTEER MY
TERfL. BTAMREFLARIRAEERE, AEDERNINSE
Wt BB B IX L T 1B REH EAIBHBY
TRES, TitEaEgEIH/MLIE,

SR TINA, REFBHHBIIEYN TAHT
BrE)IsI 2B mEMER, T TRYB R
HARERZEMX LRI AAR, FIbXET
NBBLZIRKEEREN I BERERRE, FNXLE
R T ABRBVERI M T IV BE N S PI BERER
PRl AR R A B B SR AR R E I,

TRALFRIFNS — M IFEERMSETAE
7o AT DM ITHEKFEES TERULMKFY
THKF. RITAREREMERQBIRIGHIF HK
¥, XRIHIEI R TIEREE, MEN (8B
HERIFBEARITU R THEERFE) MRt
W RAES X IR T A TRV, B R
b T AT LIRS RIS BIFEN KPR R TE



B D LUINEA ZEPAK EFAFTEIR S — M EE
BRI R B ERBRI IMINERTE, 28] D
FEMRI. KEZR. A (RBF) IhlZES®E
IRGH IHTHE, X—IIEREERERSRK
N B 1T, REBNEN TG RER S,
BRI, A8 D NEBRRIET NERTFER “5
REME RN, RELME RIS —LEHEITE
iz, BEAERITGHEBRITXIFRERAZ DA
AIFLAL 5],

~E D HlMIS— T EERGZ LM AR ALE
RARNINAIE o RERD S X F A RIS XL
BEREREN T —MIAAREEE IS
RIETm. NE=AREBHXPFIEERIBZER
BRI BRI, NEEERERENT
BEXEREEREKR AR — TR BriBIRE
THRREE R EIXIFBVR, LR BESFRET 88912 T.

W75 R =Gtk ] B L AR

ARV R

ERE SRR — PR ER R ERR LR

33 WASKE=FREFXZZFIRL Y 0]
B9 ELER 5
331 FIENIEE

FEMLAEZE N RBMXEHBERE RN
IR X, P NHIX A5 205580 = SRR T R
BERRF, EREEREATISEE R &
TRBUAERNABET, HEIRE™IRNALE
FRIBkGY, BIONAITE R L 3 A BEHE R B B BT 1R
IERFERBMMSRE, B ENIBITSIEK
A BxBIRtL A, B, ATEBENESNH,
MEMEIGNDRSREBEEERENERE (W
% 3-3),

- & 3-3

SRV R

RERDH | BREENSUEET, RERBERARHZMA
mpER BRI AE

EEE : FEMEHAIER X (BiEsl®m oo FALR,
[BIHER20E 280 A AER)

BAGE  ERE SR

FIERHE | RZPAHMN QSR R HE

g%gﬁﬁ:Iﬁﬁamﬁ$%ﬁﬁ§mﬂﬁﬂﬁm¢,m%m
HiFER | FRERATICERTHILE LiHIE

EISEE : FHETFEFMAOME, STMEHEANER (BiE
Ak 520 820 AEA, ElEMILFN 3362 AKR)

®EGM  IBLRERENR
RIERH | KR TRERERI A ERRAE

TRy
1.§%ﬁﬂﬁﬁﬁﬁﬁFﬂmmﬁH
2. BEMSIHERIER L
3. AL ERWLUE M
4. A THEEARILED
Kipzay 5 ADZWEEMIMNRERAS
H#h X
EE D ITEEIE
3311 FRALENIBIFEIAE

Bl FXET ABEIRKWRE, <EBIRH
ART, ATRMEREE, BENERETSHE
BB, RBIERARMEFREZET I
S5 XRHE, MMMXBET TARBEXITIAITIE
AR EIGEENK LN, XA EIEEREM
FERERAXRNIA, BEEEHNERIERS
RSB RT, AFERLUE, EREZE S

SR, RIEIERIT R R AR EF= RS = L
A AR ERLL AR, RN E DM, WD
B, 1R stk Pr ey iz Rk R s fF A
EEERER, WARE—MERAR TR EREIE
HBEEY 3 PR EMIT I AYEERY, MAK
= AREBHIX AR T R EB )8V E P R ThPRIE)
R T2MBESETEEMUIA 41 B2,
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BUERASZTIHEA R R U R AT ERELE M, R
B PR R = R S5 /08T Il - BUERAD St s sk
ERRRERER TR0, BEKRFMEEPE

IR ZPkhL, BRI IFRIE AL, REMFE M.

UNEFIEYIFHABIMEREN T FR, R
XERER = W e B R B AR B S AN M AR BN 2R BY
e, WMRZW B FROVERITE, NEML
FETMESEENE BIEBIRIRNEBR
BT XERNE, XWSBTREHA WBIEER
MR %A BISIERBI AR,

REERLECANIR RABR T AB AL MR, 157l
TARRBEMAENEESRERTIER, XERF
V%L M RO T ML ST RO TR B E im Bk BN T
FoRYRlEL, TEX: PRI BERRFMAITILEY, Xih
KEEERLNAE, FEEIBIEYIFBE KA R
BREMMBIBUT S A IR T AR e
FEEIRE SR, TBREET, WX
BFAT T NFIR EIBRR. KRBESMELIRE—.

BV A EAEN B 2 B —AR N R BBl s, £
PMEIR AT AL, Fi2 A G AEBR.

AOZHBEMINTEEERE, MAORSHTL
BHBRE, BTUAMKR=RIBMEXEFIFSE
ERBLFH0, B FERNSFENARBTRZ
BRERNRSI], BINREBHE, LIARSHEEF
AOmEshERE, MAR=FREMMMXNERREZEER
FUHBRBERBFIZMX, XiHt—F SR
AOZEWRWBEME] . BERUBVEHANE LS55
WAIRAARR R, AR TFEMEHEQEREHIZ, L
AEFSESFAOINA, MAOR=AREMXBER
REUREFZHEPBEREFZMX,

BRUEBDHRHESBERNIATBREF LRI IE
RADEFTEBENEMIT IS, KR~ Xt
UEBNHSEMTRESHINRBEERR. F
SR AL TR R s 5T I R X,
TANTFRTSESN R Bt X TFARIRAIHTAR
154, [RE|TMIISHH TIFFSEEMIZ. W
MR =BRR = X F SR T IRx =L, ¥
WHEE AR, I TRt —ABt ¢BIE
b, IRIERMECAR AT AR I, FRIBFTEY TIFA
ZEEBRHEAES TIRIATURIFHFRKF, SNE
AT PR TEHARENTH LR ER T
I B EN TIERIML,

3312 FAEHNHNERE

P BN IR A A B BB IR E R R, R =RIEIREE
EnpREBRETHEE, BO8IMNERNEEE,

ENERZREMIEE, FXRAES, HR &
FROBHHDNBIFERES, BEEMEBHL.
SitAEsY, 7EREE 2050 SURFENET T, K=
BUIERIT A= R BB E PR =BYES . Ml
AEFNFEEZZESX, ESBaXRSH
BIRNERT, TABERRFRENERES, A
EFER, BRFEESIT KNE%, Bi5hE, &
AT BRI AR B IR 58S, XA REE—D
INRARAAL BB IRAY 2 & N IEAE K Rk [P AY £
7o EHRITERSESET, WAEHEEREKE
BUIRR AL B SRR HARVRE IR IR (L 2 BB T 187, 452U
BREHEBRE TEREENERNE. EIit,

P EChIENIE R RB R EBFEER

MU IIEERRAR, REFE=MERIH R
BIFLAl M BB IR B, BRMEERE,

S5UABHATE—NER L. LAESRET 90/
BINE R Kk B iR R SO A BUREE [EE R
RA ST MU IEE 25 MBS0 ;
MAK=REpX B EIZMNEIER ARG EE
E B E LR 1000 A, SHoppiExmlt
193200 Z N\, MIREZRE,

REREEARS REFEEN. LIASFNTERK
AUIEREFE MY —, HEFERAEE LAHT
BRRFRABR L, REZMXBERRAIBE
REIR, (BREBAEMIRSERREIITHY S LLERLLER
BIR. MR =RAMKIIER, (BELFSAEHT,
THEBERBENZIT, BELFBEAEM B
FRERIIRANERE, BOMNBERBIKR, s
ROIERERA B L BEIRAEDREE R LB
I, HERENARURRRSSEENBHE
%, WIARZIFERARBERRMENRERIGE,
BEAMEREENXERFKERBIWAESY
EL75 1A% TE PR B ATo

RGBSR SRS BERE, R=FERERAESD
SR MIER A P]BERERBIEE, U@ H AN
BNEHFZ TN F L. mLFRNITELS DHEdEE
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BUMERRARIZEFREN, TEHEHRLD . HRERML. KHIRIR. NERE MERS.
RS &IFH & EBFR.



ERESEEREE — PEREX AR E PR LR

BIRME—RFIFRRAEHR, MBER. EUFISHRERMBOREINE, BEEL
BB IE, BRI, BMRAEL. FVHELE, REXERITHH

MEREMRIZ. BRMESRABRMEZZBHUAREE, HIEILEEREAEXENT!

MIAEREE “SREFH AR GRRBERE AR APOB R FLF—RIERRE,
HIEFEEEASWNERAEIFUR A EFHANGE T EP BN E R M Tk, 45

WASBAMNMSBERERERIRILT 2T BAENRIIRERS, NUBEEIRREER

A=Ak BT B GERREER, NEFARER, EKERIRE, FEEW
IREMAE, REZENEENE, BNSISERNAMANER~#ER “Ex" fil
NEMZHNE, BIRSHA. SFHRESFHEOONE, RESHMRSHE.

BIAHBEARN. AIEERERNE. R~ IHETE, FZTURBS, REINEN
mRIPEE, 2R UMABEIRANE, HilAESRELBRMNXINTBKF,

ZBIEE | UNREFREAIINEEWRINETEMRNMECINER, RERBEFLR
EUHEAREBIAD, KEREEENHEMMUE, HRAFIESHAFBMERZN

WAEELERTHE-—TEYFANALE 60 RABEIS5XH (PEKFR,

BAEM SRR LG, EEMTRERS MRS XHi7a SHEHRE R Tt
YWHMESRETE. MEARF=RRIPEERE, MBEAREREERT S, RREUMNA.

BEMAAASEMEFAE. TEAA NGNS RUEATRSIFES, 28
RALBEANTROEGZEBMEIFNEEN, RIIMEETSERAA

H— SRR SSIEREIAR, Rt “MARMEHES NRECREBRBIZAE,
BINREAIRIERIR. RACRRSHRE. REKFMARE. R EIHNEE
XEEHER, tEMRIAKSERBEEAER, MRBIZERE.
HHETEENER. ATIERE, SERAETHEREEIRKT, EEREMNE
REG EIR RS ERBATG SENMESEELITHREERE 2 FiEh.

SRR 56 MK, HEPO. TUWEERE, XHWESN. T2 FENHEANR
k%, FRHERTE 2025 FEAF A AMIZEAERR, ESEMIRH. RMERAIRER

PBHESESNKIEHNEN, BS% “BLUtA—RE" i<, BRTESEEE
AR, FHRRHESESEHE, FNMREMHESEFSE5EERIPES, KRR

Bl B57,
AR ES 2 RIS,
I
ORISR, SRR S, 2R,
_ RARS B EES 100 1Z7T.
MHEER
e
R LEEIES
REEE,
MRBTI  5022), #F 2023 & 8 BAFE - EL B HIRGE SRS,
BRI
T RRRIPESE, BERHANRHEN,
A3
il
ER8HE
] BT
EEk
B B R IR AT ST R
samyp 0 OIS
2 HEIS. DHEENESRPESNEL
EEBIRIBEBUEREEIR

HEEENASZFHE, LI EI R, 0.
N TGRSR I A, AR IEIS
FEEARRBELFRURLTIMARS, MR
ML BRBhRARS W F RSBV N,

LIPS & BUR A S BUR R EIR I T 2 T IERY
AR EEE, AR, fIHLmE
T BRI HIEB IR R SRR Il LR IR R
AENBRABRATRIIIEEEELABEKE

arAET EZS2MIE 100 12). WFAE PPP &t
AxFrEE ELLS2MIR 100 12) . WAEAHLMNLE
mEREREES (B22ME 1000 12) =X%&%,

PR BE R A F AR EAE T RE = © T
EEExREW, MUEERAREE KR SHE,
BERIFERRE™ VAR , W TFEERER B,
Rk S—ELHFEEIERRE = AR (WS
RUgEERIMECIF AR B, 2024) o
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LLIPRE 158 TR SRR LB IR 1R, A~
A3 TR AARME ARV, WMRA RSy
e ERGTEIRS, BREEVHRENL, 25
REBREMN, FNSISERIEINANER L
Wk X BWAIERRXFNE, BIRSHEPRA.
ARSI ENMNE, RESZRRSUE,

413 SFFRUAIREEREEN

4131 BERATI AR

RICIERF=RELEM, HWIERF L EELEHER,

LIRS @ RIBEM TR AT, HEIER
T B9 R BT R, NS AN T IE R
BEE, HE 2023 FK, LARHEEILIEY

889 . (LABREEFTZARNANE, 2024), H
RAEFT HEER 719 K, FeEeT 120 A/ & (R
4 120).90 5 -120 A/ & (A% 90).60 A -90
A/ FEREN SR 19%. 20%. 61%.

TR IR B RE L IRI%, HohERITIREEEW
2R, ABKIEHF MBS ENMIREERE R T E
FAEE, NREY SeeusfEi%. &E 2023
FERK, UAEREEERMFEIFRIET &
281 B, EfTRESIT 74750 A, S4B EFTIEN
SFFEER 61.9% (FEEFTM, 2024a).

EBENRT SRR, HWERITILEME S,
2019 FIIFAEIETE 10 EIRH AR RREF KA
=RE, BEFSEEFET S WRREFRITZM
BAR, FGIEH FTEFR. RAKFXE. AR
HEFEFREAR, HE 2023 FK, LAZEHRE
30 B BRI SUEN o

IR S LR VRE KRR, thERFA
iR SN, 2019 FULAMNEEE M EEREME
aiFEER, BEERKMES. EBMHER. &
RAVEM T B AANE T RoR, W LA
AR “BEN—A" KR, MRELEERIZM
MIFRGEBFEF BE, WARECITREEM,

IRERHR I AR MRS, BARKIT LA
SR RAES o

RANMKBHCILEREED, REEREMEESE
BRI, FRIESB. £, NEFERIERAX T
T, WAEBMERRRRECI. BEREF
PR AE, UREMNERAEDERE R,
LIFE B AR R E = W BE i FRAN A 2. T1T
TEmE. MEEYIRARESR, BOEvI~
W F{ETF 2025 FEXRBE 1500 1275, F 2030 F£LLFE
LEMERNEENIARC I EEM (LUBFEA
EBFNDRT, 2022a),

4132 FFRRERITI AL RIRRZ

WHIERSFAFA, BAESRRNEERERE
%, WAREESRRESE, HX 2000 KLULHY
BRRHRRRENLEEERSARENE=9
z— (ARM, 2023), IAFELFBREIRESFLFE
MIEERE T, 2019-2023 FIEESTEH 64 12
YAKEAZEZZI AKX, G2ERESFE80
EEBEIFTE 70% KL L, BAEREENIEERSE”
Bz —, RRUARDIFSHEDIERS™ W
B, Bl ERE, BESHEMREE 2025 FHFK
E] 20012 -250 1232 /52K, BWmEERESS S~
BEZE 2030 FHERETZ (LABARBEHAT,
2022b ; EIMARER, 2022).

Ry RZREMRYF, B EFIMAGHR
BN, LEETMXEFENLAER, HERIB%ERE
BREE—ENF LB, WARILEINERIRIER
&, NHRARMBLET AKX E B DEXNF
2, AEUASEEERANRERCRABHHHSE
ke SN, SEgRERMELL, R SHIER
Ko MEEFMBERNIRREYT X, THRREZNN
TR A BRNERREE, RREWANABEEE
RIETBXZIR T AR RIR R R B MR B
FHERINE, ReRENBRNEIER KLIMLE
BAA,

IRBIZMEERENBE, o RRNERE
B. IEFLFBRE A BEERENMERT KX, B
2021 FHe IR XA MBEREN B EFIIIEIRY
15%, BLE 2024 F 1 AERNXCHEREN S 2R E
5093 TR, EHXBISENTE0EAE
£938%, HAPNXEBEEA] 2503 5T, APHEEZEW]
2590 FFE (FEAFM, 2024b), WFAEPET



2025 FIRRHTRERMNB S REREN B E SLLE 50%
BT, FeERRBAMKBHETEHNFRILLE
RE—F 1R

KhERESEEF, RASEFLERZESE N,
ARKEERNEERZRME, ERALHIA.
TIRIFHES. RASHFEEHE SR, A&
BIEMRANE, LARERET EENEEL.
\LIFAEREERER. B YERAS KL, BT
SEEMIVEXEE, MREEEARD I EREBE LA
BT, LiTs|MEETm LEBERNLR. 8#E
2023 F E¥F, LB SEEFIVEERERTETS
EFrBSELARMXPAUES 237, EMNEH. K
KIS, MR B S E SR EMR LT
2EFI5 (WLAE ARBUFM, 2023b), SEEfTI
VSRR R

RRmEMEERSETLY, HREMERITLNRE
MR, MR AFETIURUARERLEN™
iz —, 2021-2023 FELLBAEMEERAE2H
354.5 TG E 958.7 FHRo

4133 FFEERITILARRIERIZ

RS F FNR R, IR IEIE ST
Bk, MITSORDREMME, (B#H SRS
REAR. UABXKRKZFEEWMBRE, AR
WERABoIXY) 53875 &, HZLEEMN ; BE
EEBAXYRIPEA 5318, HEREEZE.
MEXR, WUARMMUEEIERIETBIRI,
HENBRBEME LA, FTiEEX.
IR AR A—ERBZEE L EE, 2023 FIIAEE
REMSXEFAIR. TEBRADBNEK 1.6 F. 2.2
&, XHR=WEFELAS “+ER AT SN
RIS K AAABE R, W5 X AIZ A=k 2 —, (W
A ARBAT X THISR™ LS R 2% BIISLHE
B0 BBmRERF T X E 55 &R REE,
F 2026 FJk. 2028 FJK, MR ABFXR= I IEINE
&5 GDP tbE D BIARE! 4.4% F1 5% LL Lo

RERRESHS, ZTWELFIER, KT
EREMBLLIFFE, WABZITUENEIE.
BAEE. BAEMTFXEATERK. 2016

ERESEEREE — PEREX AR E PR LR

F -2022 Fa)FAEIMIE L EEEFSEAEE
SWNIFEEIBK, 2023 FolnERGET L HES

WoXE| 853 127t (BIFMARE, 2024). (WP
L e E NS L 5E 2024 F17E0ITRI) PIEHE,
% 2024 FERIFFIME WU 950 1275, LLUFE
BEESHBIFFFH—FTRETWAR, ML
BEMELaEMNT. SHBHEE, BFBEAr TN
RERE, BIENERE. MEERAE. ZEEIEN.
HENM. RNNEBESE, BRI TENRFRRASE
58802 RS, e UBEENANREARE
(lLFAE ARKN, 2022),

414 WF N MR BT IR R R IR K HIZ
Bt

BEHERFENSIEKEE, FEREBEH—SM
o IMFBERMNEZAGHNEK, BERNER
B, EREV FEESINEMERENZ S
S, WBRBEAPEZOERTXZ—, §E
BRESEOLNE, TEMXIER ™2 NTERT,
EHERFEFERERS. 2019-2022 FEA
EHIERT2RFULIRMT 20%-95% XN, Bk
TSN, 2022 FILFEEHER 10 Mg maIE R
28T 5000 A, X ARSERNKER
BaAT, EFEEBMREK, ENSE5IEX
FERFRIBHDEFNERER, KEREERD
BIFFLERIERE S

WAEEAZEHEFLBARIER, FilEmErk
#, LAAEARAZIHE=Z" USRI, 2022 FK
EHE=~ I ~ELLEBT 50% S52EFHKF
T, EREAMHARS L L BAEXEIE, LTEHS2.
B, KA8=, F~ = ENLEEBT 65%,
FEAVEMRE, FANE LGS, SHEAUF
A RN I AN T IS, 2021 £&
M R B LA E WRNTIE 2 T A E RN
HEEZ AR E 30%, X—LbBTEKRERTIAEIL 48%,
MEERIMHNE 8%-27% X BN, TikfT
WERDFFREREFMMIME, WMHRES
@550
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415 HHERM : IesH

4151 ZFREER

IEp A F LFAA TR, EREA, HAFHRZE,
R Ik 2 EMSHR, _PERKRINAFZ —,
EIN AN REEN T, BE 2022 F[K,
I RIHRBERRMEE 483312/ (BT AR
KM, 2024), ETFEEEENRREMW, 278
NeE=KRFEREMZ —, 2022 FlRHHER™
£ 14906 S, TEH2EH 15.2%

EFESERPIBK, 2023 8&RMEL2E, 2019-
2023 FIEH A SER 14484 ZTTiRE E
231251270, SE5FFAMEL FHIX AR, 2022 F LA
R mEFILREINHE T 2B FHIKFENSE,
2023 FlmnmEFIB RS TLAR 26 TED R

A ERE, FFoheeEPFIRRMEXITIL,
2019-2023 FRIEFFEH 6202 HMEIEKE 9231
i, RIHEKOT 49%, 2022 FlEp &Ll £ T
WIS NNEME, OARBERITIIZINE HiK 89.0%,
I8k, K. MER. BAOTIIEINEN S5
747% 71%. 5.4% #] 1.8%, 2023 FElEHTHHRE
EMEDERSFLEA, FemAETIMEKTEMES
X 86.5%. &M LI EMLEEREERITIL AT,
DHETFREMENMRINIIAT, FLEXRE T
Al = @ AE IR

JEIEE I RRIG K, (B EMREH R, 8BS
MAVIEIE ST I R XIS SR 25 & RN M R4
A2 Z, IEFEIRATANERIEIE L, 2022 F.
2023 FElfn AR LL_E Tl SR B& 4% =l 49 B4
£ 9.5%. 235%, UT2£&EF15. IRHPHESHIE
WL AFERIFESREAE. BEYIRSHRIL LR
BRI, 2022 FIRSHERRBFBNLBEEE S
3%, 2023 FEREMNSEXRFERSF A 630.6 75
NoR, 1L EEIBKIR 4 13,

4152 HHEIFZTUBIMBNEE

ZRZABERSIMTURE, MWK~ RREGR
EXPAM, IRnmh A" Mk FERRH Ik
REABNTERRE, £ 2025%F, IWHHRERL
RERSBSMERTK A B ARE L, FHRES

B BAUSMAALLIRMS, B “Z AR £
B, RN HES D IUREHEITEHIE
BER, BEASERMILT “HROHR". RiIe
EE PN HRANEELFTH L TEF,

EBWMRISEMK, HEIEBHHIFMEENK. &
HUFER K, EF RN TEd HE —RIIBIER
XHLURAERINE, ERESHIE. SRR,
BERRENR. ASOMENESHIR AR E
SRR, MRANEE. P, EHRIRESE
BRI EERERR. BSRSEFIRM. &
BB REMAEFEE, W mESREETEE
RERBZARIPHRITNEEE— “PEEK
BRI

“—IEMK” MRARYE, FHREMIFLLKES, If
PHEFIBKDEBRITIER X RIRE), FEE~
AT EAN AR E55, 2019-2023 2™ E

P EEEF SEN SR 46% K E 53%,

2023 FFHHENSHEEFIKFY 14 MED
=o HHBEEFI A RBRNIER2UBHATEXER, L
DZZEE. 2TEMEERERE, BHRNE
WA ELLEBT 80%, 1RIE 2023 FLLFEE 100
sB, 19T 4 Dk BB, BB TRk,
EUSEHER ETRTAE, SFEUTNERTLH
SrRE. BIEHR, NTEMITLREREL
%, MEERFBR/NOEMITIERZ kB
&), NEIGRASEES. PHEDEH. BARIEE-,
KRB BIFERER,

BEAOFSRE, RERMEMIELEFTY. 2021
Filmym BRI KEAHIERE A, #AADMIEK
Xisl, BEAEKEFLETE. AOBAEKER
EMAOMRINEE, EFIRIHBEAOEZRK,
2023 FlimpamEEALN 3887 A, #EEL 2019
FTEN13AA, BEAORTREMRAEEE
B o

SRR TR S, REEHN =L RNZIE
IhEE. Imn IR R TN REAF, 2023 F
WIEAOTESAORN SN 56%, KT8 T
KF(65%), FEE2E 11 NMUMHNIESS 10 Fo M
A FEZR. KB KRERN=AHE, X
LHHImIIIREER. FlknHmhEL, ~IER
B, MERES. MHRIKEM, WSIAA.

REFEFBENBATNEHHERS, Etbz
I RMEEEE .



EBIFRRERE, HIFFSHREMAABKRSIA,
RE A BT TREARRIABLE 2019 FEETT
45K, 182022 Flmn = SRERIRREN 219 K,
RF2aFHKF L3R, TRESFSGENDNES
AR (LUABESIRT, 2024). BIILKRR
KR, RKUSHRFRARY, MXFRIFREH
K55, SBMRBFELEREN T WAMRL RS
TX, BB ITRFRAB SR LUH B R
BEER, WEFTHMN FHISSEERAEER.

IR EIH ERMBRBEERE, MO~
EREER. ImnHeFRRERNBERMERE,
BE 4PKRE°, HPARZR 1R, TRZER 3,
HKERBVH K ERME UL IR, ANEAEEIR
WAEXSESS, 2022 FlinnHEFRRERALL 3
AN, E2EEHMPATRNHUE, ATIEFRN
5 E IR,

4153 M@0 RIEIN

BEFRE, Imnthr LEMBREILERANEBDZ T
AR, RSB PIFEAVIAE T, W17
MERESIEEXNTREERTI, KEBANT
WERIRIR - 1 IheEMRSS - BEMIHESS - 7k
RSITEBEIEER, BEMXELMSHE, &
BSE. REFH L. el ESEmYminERS.

IR n MBI Tk ke, RAHERSMNEFLE
B, ESHIEMBREEEFEFEMERE, RIR
FEH. BE. BRAFEFERE RN HHIRER
EAIKT, SE ] LI SMEEERIT L AYHTT
WIRSIHARE, MK WARFAE R E R E SRR
FTET, WTHhARBENM CIFTEIREME LISY, KHA
BRI RIS R R, BRI EERRIN

BERR | BiFERRRPIEROR@MVA, oK
ENHBHANNERNRE, 8E¥E. B, X
BEHE, BRMXIEFBRRIRS | NMERERT.

REDHEE | AFEHRTITISRERRE, Um

tger T A ), FAIFEIERIFIHEHIER NG
FTRERY “BRMET, 1ERMTARNMER I,

i
>
i
op
&
&
=
|
8

HRRE  REWHRRERA RN, MR
. ESR. BEitigiE. BERSFHELNE
SN, SEAEHELAE,

416 WWAEEFAIFISELRVRSNZIL DL

4161 Hkbk

SFRUSHERFRUESEBNTEME. MEEE
BirkE, EHANREZEERT2MNEFF TR
=17, WABERRIRIPRRIER TSR 4R
—EREUSKIRME, BRI RT WM BERESH
BFEERT, WAEEEIRE™IRIGERMETH
BEK. WABLFREMERERTAT, WfFE7E
ZFEAR SRR S, SFEK. Bl REMN
HRRE, BUABUNEHIEEENER, WA
R 5| SR hia R NiIRHES 2K,

MHFELHNSAHRENBRBAE, RELAE—
BEREMRSIFIRT W LFF#, TR
SIRE, BTl AREERE. RESFHEE
X85S, HEFFTumkh A 2 LORAMERIT I ™7
KISt 2MnER . mUFBEE “+ma"
HlelBy RS, REABTRERTHE. 14
ARl 25 DARKFL, FTAL R ET
MR%, FARMTHXEERNZRSKEL LT
NZANi=E

EBFRNEFRL. ATFEARAFERLES
B B 2B (REMHEEXRITNIRS

2021) B7R, EHEXRAEREISOS, AR
L1354 D EHBEEERE — EIERAF
LEEFREKSFERSHNAFHEIFERK=R
MEREMRHRTRY (FREMERFREITN) B,
WAt RLL 46.74 D52 E 23 fil. REEFHRE
SEZAEmASN, WAEHMEIGEHEHRL, B5
REBMIXDEFE—EEE, ERFRENETERK.

HERANEESE. RATRIFNE. TILEF
girll, BT LR R, ATHEENE HRE
HEEMIIBXRE, LIASFHERZME, &
BERRIGAY 42 PR R —RAFH, KE—FEW

5 SEUAMEAFIASCEFR. IRV ARFR. WLFAE BRI AFR. (LFAEERIF 5,

IR R ERRM LR
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78, 82 2023 F 6 AR, HEBLIAHENEEZE
SREEL 2820 P, LUFEE 83 Ff1, GEEILLAHIA
2.94%, AN+ AAIEFFEENMEITIRGG. AABIERKLAD
T WWARRRIEEED, AR TFHREFNERE,
2021 FUIARMALRERETELESE 208, 1
= R&D KHBE5MXENLLEN 1.1%, KRTFE2EF
BIKF (2.43%) ; MBUREIFTSZIFIERE, 2021
FUABRFR AT HEVES HEEELN I 1.7%,
BF2EFYKFE 2 MED R BER LIS
BRI NIRRT, XEZRSHEFRERD, 2021
FUABRATIRZIELSEN S 0.36%,
St LU BT A R BT BIFTEE IRV R,

BAREFRROK, HESHEFME NEE
REERE, WARERHTLER. BEMIZHERIR.
N XESBEFTHERTRAAERS, AV
FHEKRMAZ. EHE, LAREFFREE
FIENAEEN, RIBAXRAR, L2022 EMNIE

1T, WARENESEBEMRIZREMEASHEA
900-1100 1Z7t, W AP H R EIEE A EBIETERN.
LLIFEE B 5B RN AR IR 7 7= L B9 SRR 60%,

2022 FUFBRBEZBRRMBANE—RATTNE WA &
Eb£979 22.2%, 375 BRI B R Ak #i IR Fr AB % 7=

Ao EKFELBRENRENERART AHEER
BER, FEFLREER. H2BENEEZH.
FERERVURSTIFEERAR, MMExUANZ
BAED, SES48RERUSHNERBIEHECE,
5|t BRANERIMGAER S ELIFRELE,

4162 2%

IRBEME, AR, SEEHFENIER
RBMKEARR= I ERM, WAEL “Dare
R 0 RRFTARPAAL” IIMF, 5BUREL “U
FIEKE. BREH. ITPESMEREES" FKiE,
R A X = W BB S R A AN = L I KT
AERAEFARNB = AE, WABRIREHE
wE B, FBUERE, RBIHGENRA,
REERARNE, 2023 F, WAERITERTES
BETLNRED 118 EE. ESREMLRYE LIEm 1491 &, J¥7%
SR RE S LEIAE! 83%, [BIRY, LLIFEEEE SR
w ETREFEAEE, RSt FEm. EhSin
AR R B AR, (REFREREREE MEL

82

Rinr MR T, ERBIEARSBEEHR L5,
WA EES B RRINE, BEIISR ML 26,
mEERN TEHFE R,

FRZBRR, BHFELEEAR, LASHES
MFEZHINCRIR, USRS RFBIIEEESMIER,
BB AMPFERRE T AR P EFHE
2MH. BIRREFEMMEX, RKEEBEEM
MEMER RSB, BihE. ATEREENX
HEk, WRSISMNAMMBRMNEESRE, MKW
IRERRABRUANKENE.

42 RB=TiHE

421 FFEEEUR

%78 (Lodzkie Province) fIF K=, RN
18220 FAHRE, AOFRE240 5 (2023 F), £
FLRBHRI AN E (5 L2EFR 70.1%), FRAE
BEXRE, XO2mIRM 21.7%, HIRKERRAZ,
N 2ERBY 0.66% (BB L1T/E 2023) , 10 g,
AR AFEN T W ZE BT MBI,
MHRORRE B, =R BENAAEZERINE
BHERERM, B3 1960 ERAI T EEMBIEY,
ORTE T NRIBIERMX AR R UM T LB IR =
EREERLEEFRFEMNHL

XX (BZRBVLEREFERD) -, F
ZEBUNE 7T AR EXE, (LT EmER
X), BIZREERPEMNTSEFHBARMERARN
X, FAXIEA T2 248 BU 7 B R R B B it
X (Piotrkowski Subregion), ¥ 35 MEIEME,
ARG SEERMW 20.1%, BEEM 417000 A (4
ZMXS2AOB17.0%) « EEEZEH=NMEMm AL
TRIGFEXR  (Betchatéow), RZERFREIL - 158
REN/RETE  (Piotrkow Trybunalski), HIZIBHTE
(Radomsko) M, B MHME 45-6 AEE, =
A8 16 7o




EAE SREREE — IR IR X EE R B EFRA LR 5T

TRENRIGERRY XUE - B 4-2

B RRERE B REHRERE w  TUREREXEr

EBLRH
2021 iR E. BEAMERSRXHENX S IENESY - E4-3
B BRI E X

BlE

K=

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mR m TkegEpl = ARSIk

EEETR=StRBIELEH
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Bal, PEREBEE=RAENEHz—, BE
KERSEEA, THEER—IMRAAMK, EHIAE
KREE & BIK TR 75%00 BLREFEBIIBVIE NINE AT
Mma, ZZEMERSRKITEMXETIARS
WM FEERHERER. PRERELRS
WRE, FREMEHN 61.3%, MEERXFENRER
BRIRETEIX, AREB WA TABIDETI D B0 46%
# 50%0

KO MBIITUAETEEBENESHN S LTS
(2021 F LR 7.2%) , {BE X BRI £t
XREFEXER, SHBEIER 20% Lt

HRXKABRMNERARNBIELR B —DI/RIGHEX
&EB[" (Betchatéw Power Station), BRI
RANKB 2—. Tal&H, JU/RBIERLZB
R TIR=KE 20% BIBT1. B 2010 FRAK=
R ARBERER (PGE Polska Grupa Energetyczna)
H—EBD LK, EEFIABENHEELBEN

13.3%, MR =BHARZRREIFFEENREEA,
DURBSHEX KRB S ZEBIELBERIT 72%,

TURGER A B NEEE RN AMNIRRESIEE
B DURISFERMEN (FRNHEET 2026 £ 12 A 31 H
BEE) FIHYI/REKX (Szezercow) 1HY (GFEIER
F 20389 A 17 HEIHA) . REEIRH NOFCKBIX I,
AAK 30 AE, MitK 10 28, REFX 300 F
BFRE, HIURBIEXEERN=22— FEZ
BRI IR R YT,

HAIX BN LURE M TRER ) A+, 2021 4,

SR EB F1 Tl o Bz BRAER R BTt X 38 NN(ERY 20%
Plt., MH, HREXBEN ZREMEB HHKE=EE
JRE&EHA (PGES.A) HITEIRE, XRZMXRARA
AN, 2020 FH 4631 AMEBXIET(E, 2899 A
MEXBI T{F, PGE FLRBEMT 5500 Ao 1
Fit, 5N TIERMARMENE T 4 5L
Wiz (S, o8, B, IEE. £2RS.
2 (BREEA, 2023),
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