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Executive summary

1. Previous failure to take climate risks seriously has increased global stranding risks. Failure to
address the barriers that developing countries face in phasing down their young coal-fired power plants
(CFPPs) will only lead to further delays. This report diagnoses the financial, economic, social, and political
stalemate associated with phasing down. It then aims to identify strategies to clear a path toward a
deliberate and just phase down of coal.

2. To achieve a net-zero pathway, unabated global coal use must be reduced by more than half by
2030 and be entirely phased out by 2040. The challenge is more complex in developing countries with
growing energy demand, especially in Asia where on average, the fleet is bigger and much younger than
in developed countries. Additionally, these young CFPPs are often insulated from market forces, including
through subsidies and power purchase agreements. Coal is deeply embedded in economies, affecting
multiple sectors and jobs far beyond the plant, with vested interests locally and nationally. Developing
countries have readily raised domestic and international capital from private banks and pension funds for
CFPP investment, and can develop a coal value chain at low cost. In many contexts coal investments can
be locally financed, unlike renewable energy and battery storage. The cost structure of clean energy also
tends to frontload capital expenditure, which advantages CFPPs for contexts where access to capital is
limited and costs of capital are high.

3. Despite recent announcements and partnerships, progress under existing initiatives to phase
down CFPPs is largely stalled. Transitioning away from coal will require significant investment to cover
potential stranded costs and transform the electricity sector while maintaining affordability, security of
supply, and an attractive investment climate. These transition costs typically fall on cash-strapped
governments, which are paralyzed to act because they must either incur costs as additional debt or else
pass them to taxpayers or ratepayers, whose limited ability to pay makes this approach a politically risky
prospect.

4. International examples highlight the complexity of early retirement of CFPPs and the need for
new approaches to support developing economies to overcome the barriers they face. This includes
engaging productively in the near-term to shift the global dialogue from physical decommissioning
towards long-lasting reduction in the generation from unabated CFPPs and programmatically supporting
the conditions for phasing down emissions from CFPPs.

5. Building on existing frameworks, this paper outlines a near-term approach to reduce emissions
from CFPPs while putting in place the conditions for programmatic engagements that sustain progress
toward phase down. The necessary steps to be taken to scale up clean energy are described in the World
Bank’s 2023 report “Scaling Up to Phase Down: Financing Energy Transitions in the Power Sector”?,
focusing on the essential role of governments to create the policy, institutional, and project level

1 World Bank (2023). “Scaling Up to Phase Down: Financing Energy Transitions in the Power Sector”. Washington, DC: World
Bank.



conditions for scaling investment in a bankable pipeline of clean energy projects. The Bank’s approach to
a just transition during coal phase down has been articulated as a series of interventions required across
three pillars (institutional governance, people and communities, and reclamation or repurposing of land
and assets) and undertaken over three distinct phases of coal sector transition (pre-closure planning,
closure, and regional transition)2.

6. The additional framework presented here involves reducing stranded assets exposure and
uncertainty to contain the costs of transition, reusing assets to maintain engagement with coal phase
down discussions despite sensitive political economy, and reconciling conflicting interests in pursuit of
a fair balance in the distribution of transition costs. These elements are described as follows:

e Reducing exposure to stranded costs involves, first, avoiding the commissioning of additional
CFPPs that risk further lock-in. Halting the construction of CFPPs still at development and
construction stages may involve tradeoffs that are worth facing, including weighing the penalties
of backing out of contracts against future stranded cost liabilities. Second, reducing the costs of
the transition requires providing clear signals to the market by developing and communicating
sector and plant-level transition strategies based on a transparent set of criteria, accompanied by
credible phase down timeframes.

e Reusing CFPP assets, including parts of the plant or the site and associated infrastructure,has the
potential to preserve or recover asset value while reducing emissions in the near-term, while
minimizing disruption to sensitive political economy. Development partners and financial
institutions could engage with options for retrofitting CFPPs for flexible operation, including by
allowing faster or deeper ramping, can improve their balancing capabilities with renewable
energy and reduce the need for new thermal capacity, improving the affordability of energy
transitions. Repurposing of CFPPs for co-firing with biomass or ammonia can reduce emissions
while reducing emissions intensity and facilitate continued operation of the generator. Where it
is feasible to decommission the boiler-turbine-generator asset itself, the site and associated
transmission infrastructure may be used for battery storage or synchronous condensers to offer
grid services. Coastal power plant sites could be repurposed as staging grounds for offshore wind
that connects into the associated transmission grid, or the availability of high voltage transmission
could support site redevelopment for large loads including as data centers. Finally, the potential
to maintain CFPPs as non-operating cold reserve assets needs to be seriously considered, given
the pre-eminence of energy adequacy and security as a concern of governments while clean
energy alternatives scale.

e Reconciling potentially conflicting stakeholder interests relating to coal phase down will require
consultation, deliberation, and management of tradeoffs, but will result in more sustainable
transition strategies and just transition frameworks. Governments will need to identify phase
down strategies that represent a fair balance in the distribution of transition costs while avoiding
market distortions. This involves balancing not only contractual obligations to different parties
involved in a CFPP facing stranded costs, but also potential systemic risks associated with

2 See World Bank Group (2018). “Coal Mine Sector Adjustment and Just Transition Planning Assessment Framework”.
https://documentsl.worldbank.org/curated/en/432011554833235823/pdf/Annex.pdf

2



uncompensated stranded costs, as well as the implications of a chosen phase down strategy for
consumer affordability, taxpayer burden, and investor attitudes.

7. The potential to offset costs with adequate volumes of carbon and climate finance are likely to
be critical to achieve a balance that is tenable on the CFPP closure timeframes demanded by the Paris
Agreement. This report seeks to inform the international development partners and broader
development community seeking to support lower- and middle-income countries with phasing down their
coal fired power fleets. By acknowledging the barriers that have stalled progress so far, the paper aims
to reframe how the development community discusses and supports progress toward the Paris
Agreement’s ambitions of phasing out coal power. While other work goes into more technical detail on
any single topic, the report also intends to provide a broad overview of principled financial, regulatory,
and policy solutions that may offer value to utilities and regulators.



Despite clear global commitment, coal phase down is stalled

8. While the risks of inaction on climate change are enormous, care must be taken to manage the
risks of phasing down the global coal-fired powerplant (CFPP) fleet. Failure in the past to take climate
risks seriously has exacerbated the lock-in of CFPPs; failure now to take seriously the barriers that
developing countries face to phase down CFPPs will only cause further delay. This report seeks to diagnose
the current stalemate and identify strategies that clear a path toward a more deliberative and just phase
down of coal.

9. The international community made sweeping commitments to “phase down” CFPPs that do not
have emissions abatement technologies at COP27, and to scaling up renewable energy and energy
efficiency at COP28. With a crescendo of new initiatives in the lead up to COP26 in Glasgow, Just Energy
Transition Partnerships (JET-Ps) have created political momentum against headwinds of energy security
and affordability. South Africa, Indonesia, and Viet Nam committed to phase out from coal power
generation through JET-Ps that promised a total of $44B of public and private financing®. Multilateral
initiatives such as the CIF Accelerating Coal Transition (CIF-ACT) program has mobilized financing to
facilitate coal transition in key emerging markets with six countries now participating.* MDBs such as ADB
have developed specific financial schemes® to help retire CFPPs early. In April 2024, the G7° announced
their intention to phase out unabated coal-fired electricity in their energy systems by 2035, permitting
other timeframes if consistent with the country’s alignment with a 1.5 degrees C scenario. In the interim
the countries commit to reduce as much as possible the utilization of unabated coal power generation
plants. In addition, they also committed to promote cooperation with countries and international
partners, including the financial sector, towards the end of the approval of new CFPPs globally as soon as
possible.

10. Despite these initiatives, coal phase down is not happening fast enough, particularly outside of
high income countries, reflecting political and economic barriers and insufficient support to LICs and
MICs from development partners. To maintain the global carbon budget within bounds of the Paris
Agreement, client countries need to stop the emissions from one CFPP steam turbine every day, i.e. one
coal-fired power plant every 3 days, until 20407. This is based on modeling from the IEA to achieve net-
zero emissions by mid century aligned with a 1.5 degrees C climate change scenario, whereby unabated
global coal use needs to be cut by 55% in 2030 and entirely phased out by 2040. Nearly all the remaining
coal consumed by 2050 would be “abated” through use of carbon capture and storage (CCS). In LICs and

3 South Africa (US$8.5B pledged in Nov. 21), Indonesia (US$20 B pledged in Nov. 22) and Viet Nam (US$15.5 B pledged in Dec.
22).

4Dominican Republic, India, Indonesia, North Macedonia, Philippines, South Africa.

5 The Asian Development Bank (ADB), global institutional investors, and commercial lenders partnered to provide blended
finance, with ADB providing concessional and subordinated debt and taking a first-loss position, to improve affordability and
meet overall investment return expectations for the retired power plants. The first pilot aims at accelerated retirement of a 600
MW privately owned CFPP- Cirebon 1- in West Java, Indonesia bringing forward its retirement age by 7 years (until 2035 instead
of 2042).

6 The Group of Seven (G7) is an intergovernmental political and economic forum that includes Canada, France, Germany, Italy,
Japan, the United Kingdom, and the United States.

7 The average size of a CFPP in the world is 886 MW. Each of these “plants” is generally comprised of several units, i.e. steam
turbines.



MICs, the cuts are relaxed but only slightly, with unabated coal generation cut by 45% in 2030, with closure
of the most inefficient (subcritical) plants by 2035 and still entirely phased out by 2040.

Figure 1: CFPP capacity and generation continue to grow across global regions (except
Europe and Central Asia), while renewable energy supply growth is faster than coal
among most clients except for Viet Nam, Pakistan, and Bangladesh. China alone
constitutes over fifty percent of the global coal fleet.
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11. The reality is that CFPP capacity has continued to grow on net globally, especially in MICs,
despite retirement of outdated capacity and replacement of inefficient capacity®. Over the past decade,
the reduction of CFPP capacity of high-income countries (net reduction of 17 GW per year) has been more
than offset by net growth among LICs and MICs (51 GW per year), resulting in roughly 35 GW of additions
per year, far from the 123 GW in annual net retirements needed to align with the IEA net zero emissions
scenario described above. China and India constitute substantial shares of the installed coal fired power
capacity, with 1104 GW and 236 GW respectively, out of a global fleet of CFPPs of 2095 GW. These two
countries had led the trend of net additions in CFPP capacity, with 34 GW per year in China and 9.4 GW
per year in India. LICs constitute a small share of the capacity among developing countries, with only 15
GW compared to 1638 GW in MICs. Nearly all the 204 GW of CFPP capacity at construction stages is in
MICs (94 percent), two-thirds of which are in China. While capacity additions outside of east and south
Asia are relatively small, fourteen countries outside these regions have either built their first CFPPs or
doubled their existing capacity since 2013. Emissions from coal combustion reached an all-time high in
2022, contributing over 40 percent of annual global carbon emissions.

12. Although building and operating renewable generation is cheaper that existing CFPPs in most
countries, financial conditions still favor coal. The share of renewables in the generation of electricity has
grown at a faster rate than the total growth of supply for most countries; however, coal generation is also
growing. New renewable generation is cheaper than new CFPPs in nearly every country.® However, even
though full lifetime costs may be higher for CFPPs, clients with high cost of capital and difficult access to
foreign exchange financing may still see them as more attractive. Financial barriers remain highly
significant as coal’s cost structure back-loads fuel costs while renewables require capital upfront, which is
expensive in LICs and MICs. CFPPs can oftentimes be financed with local currency (both for capital and
recurrent costs), unlike renewable and battery imports. Renewables also face a long lead time in many
LICs and MICs to secure interconnection and transmission access. In absence of carbon pricing, countries
perceive CFPPs to remain competitive in the short-term to provide a dispatch foundation of bulk electricity
— ‘base-load’ power or more technically “firm” resources that can be relied upon to meet demand when
needed? — especially for industrial demands, when compared to renewable energy plus storage.

13. Whereas most high income countries addressing coal phase down are doing so amidst modest
demand growth, electricity demand in LICs and MICs is rising fast. Although China has been able to scale
up renewable energy capacity at a pace faster than the rest of the world combined*! (China commissioned
more solar power in 2023 than the whole world in 20222), this has serviced new demand for electricity
as coal-fired power generation has continued to increase year-on-year. Similarly, India has pursued ever
more ambitious renewable energy development objectives, while investment in new CFPPs stalled;
nonetheless, the government has mandated that CFPPs not retire because of concerns for power

8 Global CFPP retirement in the last decade have been for plants that reached the end of their technical lifetimes, typically
considered 40 years. The average age of retirements for high-income countries is 47 years, for IDA is 50 years, for Blend is 56
years, and for IBRD (excluding China) are 44 years. China is the main global exception, with the average age of CFPP retirement
only 22 years.

9 |EA (2024). Renewables 2023

10 5epulveda, N. A., Jenkins, J. D., De Sisternes, F. J., & Lester, R. K. (2018). The role of firm low-carbon electricity
resources in deep decarbonization of power generation. Joule, 2(11), 2403-2420.

11 IRENA (2024), Renewable capacity statistics 2024, International Renewable Energy Agency, Abu Dhabi

12|EA (2024), Renewables 2023, IEA, Paris https://www.iea.org/reports/renewables-2023, License: CC BY 4.0.

6


https://www.iea.org/news/massive-expansion-of-renewable-power-opens-door-to-achieving-global-tripling-goal-set-at-cop28

adequacy in the coming years. While these two countries have the largest coal fleets among developing
countries, they are not alone in facing rapid electricity demand growth. Electrification of energy end uses,
including for transport, industry, and heating will accelerate with the drive to decarbonize economies,
which will compound the difficulty of scaling non-coal sources of electricity fast enough to keep up with
demand growth. Meanwhile, the energy demands of data centers, artificial intelligence, and
cryptocurrency mining create uncertainty for the future of electricity demand. Until alternative sources
of power overcome build-rate limitations, CFPPs are perceived as attractive investments — potentially with
the understanding by both the government and developers that these plants may have lifetimes
significantly shorter than is technically feasible.

Il. Developing countries face serious barriers to phase down

14. Because CFPPs have a technical lifetime of at least 40 years, and the average age of CFPPs in
developing Asia is about 15 years, economic dependency of many LICs and MICs on coal will remain for
decades without a fundamental change. The average coal plant in China and Indonesia is 13 years old,
and only 8 years old in Viet Nam compared to the 40 years in North America.

15. These young CFPPs are commonly insulated from market forces, which are intended to keep
them competitive, including through subsidies and power purchase agreements®. Many LICs and MICs
do not dispatch sources of electricity generation according to “merit order” based on the short-run
marginal cost of generation, and instead dispatch according to traditional categorizations of baseload,
intermediate, and peak sources of generation. Furthermore, contractual constraints such as long-term
fuel supply contracts may cause coal plants to be dispatched ahead of lower-cost renewables!*, which can
create a barrier to further RE investment. The situation where renewables cannot compete with coal
sustains coal’s dominance in the sector, and represents a “catch-22” for energy transition that can only be
overcome with fundamental changes to the sector.

Power purchase agreements (PPA) are prevalent in LICs and MICs, as a critical instrument to mobilize
private investments for power generation projects by mitigating certain market risks, but they create
barriers to early phase out of CFPPs. PPAs reduce market and offtaker risk, generally by specifying quality,
price, and buyer of generation. Some PPAs have high take-or-pay clauses and contractual obligations on
minimum loading levels, reducing dispatch flexibility and complicating the entry of renewable energy. The
PPAs can give recourse to CFPPs against the government, particularly if the PPA counterparty is a state-
owned utility offtaking the CFPP’s electricity, and the state is driving the coal phase out strategy. These
PPAs can increase costs of coal phase down owing to early termination fees, legal fees, contract penalties,
and potential for litigation claiming damages if the PPA is breached.

16. The high dependency on coal for electricity supply in several client countries means that phasing
out coal entails deep changes cutting across multiple sectors. Shutting down CFPPs also affects jobs and
livelihoods far beyond the CFPP itself; in Viet Nam, CFPPs employ 13,500 workers, but the economic
activity around the CFPPs sustain nearly three times more jobs. Shutting down CFPPs creates risks of

13 In Viet Nam, long term power purchase agreements govern operations of around half the coal fleet, according to IEA (2022),
Coal in Net Zero Transitions.
14 GFANZ. Financing a managed phase out of CFPPs in APAC. December 2023.

7




impacting the coal mining industry as well, which in Viet Nam employs on the order of 100,000 people
collectively representing a politically influential constituency. Coal is associated with powerful vested
interests in many countries, with every aspect of the coal value chain subject to local political capture in
some countries, and well resourced business lobbies protecting it.

17. Alternatives to coal fired power need to be scalable and affordable. Electricity in India and China
depends on coal for 72% and 63% of supply, respectively, compared to 23% and 30% for the US and
Germany, respectively (in 2021), or almost nil in the UK. Most of the coal transition in high income
countries in the last decades was facilitated by a rapid shift towards natural gas fired power generation.
However, this approach cannot easily take place in India and China, because of lack of indigenous,
affordable, natural gas resources.

18. Transitioning away from coal implies a whole-of-economy approach and massive re-investment
to transform the electricity sector while maintaining affordability and adequacy of supply. LICs and
MICs — excluding China — will need USS 40-50 billion to support early phase out of coal, and US$ 550-725
billion for reinvestment in a clean power system, every year through 2030, to achieve a coal transition
aligned with net-zero emissions by mid-century consistent with the Paris Agreement®®. The World Bank
estimates that retiring young CFPP fleets by 2040 will create losses on invested capital on the order of
USS1 trillion among World Bank clients, more than 85% of which is in China — with significant exposure of
the public sector that owns half of at-risk capital at a precarious time for public finances. Beyond the coal-
fired power plants and the coal mines, entire sectors of the economy like railways and ports — which in
some countries have coal as their largest commodity — are also impacted by the coal phase down. The
financial impacts of lost revenues and potential large sunk costs for these sub-sectors needs to be
considered alongside transition assistance to entire regions and communities with livelihoods and
economies dependent on coal.

Viet Nam’s stranded cost exposure from accelerated decarbonization of the power system. Viet Nam'’s
target to phase out coal in the 2040s would cause 18 GW of CFPPS to retire early at an economic cost of
about USD 12 billion. The average age of CFPPs owned by state owned enterprises is 11 years, while the
privately owned fleet is 5 years, both far from reaching maturity and bound by long-term contracts.

Turkiye’s reform to subsidies for CFPPs could reduce stranded value. The transition away from coal is at
the heart of Turkiye’s achieving economy wide net-zero by 2053, which hinges on deep decarbonization
of the power sector. Net zero transition requires that the majority of the incumbent CFPPs, of which 65
percent are less than 20 years old, be retired by 2040 with no new ones added. The economic value of
stranded assets from early retirements of CFPPs is estimated to be around USD 4 billion, which only
captures the marginal price value of thermal plants to the power system, essentially the foregone profits
perceived by the generators. Given the considerable presence of private CFPPs, the government is
navigating comprehensive strategies for handling potential compensation for the early retirements or
repurposing of CFPPs. If the government eliminates subsidies to CFPPs and associated SOEs, which in 2020
alone amounted to USD 475 million, the cumulative foregone subsidies between 2022-40, which could be
as high as USD 8 billion (discounted), could partly offset the stranded assets costs.

15 Bhattacharya A et al. (2022) Financing a big investment push in emerging markets and developing economies for sustainable,
resilient and inclusive recovery and growth.




19. Another challenge faced by government in phasing down coal is to preserve an attractive
investment climate and financing conditions. Imposing stranded costs on private investors through an
abrupt change of law and regulation can undermine a fragile investment environment. For state-owned
generation, it will be difficult for governments to ring-fence losses to CFPP investors from impacting the
sovereign’s credit rating. In Indonesia, about half of the CFPPs are developed on the balance of the
national vertically integrated utility, PLN, which raises capital at the same cost as the sovereign because
of the presumption of a sovereign guarantee. Any default on debt service to PLN’s creditors would impact
perceptions of the government’s trustworthiness as a debtor, eventually impacting the government’s own
credit rating and balance sheet.

20. Energy security concerns, particularly the Covid 19 pandemic and Russia’s invasion of Ukraine,
have fused the economic and political challenges of coal transition, and made each harder to confront.
Countries will not retire their CFPPs without assurance that the RE and EE alternatives will scale affordably
without compromise to first order government imperatives. Even then, CFPP assets are perceived as a
strategic reserve for energy security, making these attractive assets to have around, even if not operating.

21. Technologies to “abate” emissions from the massive global capacity of CFPPs are available but
have not been deployed at an appreciable scale. Extremely little capacity of CFPPs (less than 1 GW) have
abatement technologies such as Carbon Capture and Storage capable of eliminating a significant share of
the plant’s emissions. Meanwhile over 13 GW of CFPP capacity with CCS has been planned across the
world but cancelled before commissioning. While technologically feasible, CCS is unlikely to serve an
appreciable role for decarbonizing CFPPs except in limited circumstances due to poor economics. Nearly
all the CFPP capacity already commissioned in LICs and MICs also uses pulverized coal technology, rather
than coal gasification, making it less well suited for future retrofit with CCS.

[Il. Current efforts will lead to committed emissions or stranded assets

22. Two extreme outcomes are possible, both unattractive: “committing” the planet to decades of
emissions if operational CFPPs remain locked in economically, technically, and politically for their
remaining technical lifetimes; or else “stranding” if those plants are ramped down or closed at an
accelerated pace and thus fail to recoup their expected earnings. While politically there is momentum
to avoid the full committed emissions of these plants, the reality of the conversation remains about
navigating asset lock-in — which refers to the technical, economic or institutional factors associated with
a given investment that make it difficult to change the status quo. There are only indirect or distant
expectations about managing the hypothetical stranded costs®®. Lock in of coal creates not just shared
planetary risks but will also impose costs directly on developing countries. Jurisdictions with higher carbon
prices or advanced domestic climate policies may implement penalties for carbon intensive imports, as is
already being prepared by the EU. Reliance on coal could impact the competitiveness of developing
country exports.

23. Poor management of CFPPs destined for early retirement could leave costs to cascade through
the economy, carrying systemic risks for domestic banks and state power utilities that are foundational

16 Stranded costs typically refer to unanticipated or premature write-downs, devaluations, or conversion to liabilities (Caldecott,
Howarth, et al. 2013, p. 7).- or expressed differently, to the lost value from assets that can no longer earn the financial or
economic return that was assumed at the investment decision point.
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institutions for accelerating the energy transition. In LICs and Lower-Middle Income Countries, nearly
two-thirds of electricity utilities are unable to recover both operating and debt service costs, leaving them
in a financially precarious and unsustainable position’. These utilities suffer from high costs of supply,
tariffs set below cost recovery, operational inefficiency, and poor sector planning and procurement
practices that leave them in a cycle of underperformance. These utilities are oftentimes those that are
counterparty to PPAs with CFPPs, leaving them locked into paying CFPPs but also vulnerable to legal
challenges if they try to exit early. This weak positioning of utilities to support governments to manage
coal phase out contributes to the lock-in risk created by PPAs.

24. Governments that have sought to make progress on coal phase down have had to overcome
the strong resistance from impacted parties and design — for some — heavy financial packages to
compensate for stranded costs. Some have been exposed to international and domestic litigation (cf.
Annex). The complexity of managing early retirement of CFPPs increases when mandatory closure is
pursued over a short period of time, and transitions have lacked permanence if higher immediate political
objectives intercede. European governments have temporarily halted progress on coal closures when
tensions over energy security boiled over following the invasion of Ukraine by Russia.

25. Costs of inaction on CFPP phase down are felt internationally — in terms of the high social cost
of carbon emissions — but also domestically as CFPPs can be immediately detrimental to public finance.
Keeping inefficient or expensive CFPPS operating not only result in higher CO2 emissions alongside higher
public health impacts, it also reduces fiscal space in countries where distortive fuel subsidies divert public
funding from other productive investments. Fossil fuel subsidies in Asia-Pacific countries amounted to
$327 billion in 2021, outweighing investments in renewable energy by around $70 billion®. Inaction could
also eventually erode competitive advantage especially when governments will have to face new border
adjustment systems, like the one in place in the EU that will penalize exports relying on heavy emitting
sources. Lastly, from a financial sector perspective, inaction might be sanctioned by financial regulators
through stricter reporting and disclosure requirements on transition risks, including on stranded assets
risks, leading to a potential impact on the valuation and quality of assets in the financial sector. The
collective failure of the international community to deliver a scalable approach to address the
embeddedness and attractiveness of CFPPs has led to continued coal development, further locking in coal
and complicating management in the future.

26. Against the backdrop of massive financing needs to support early phase out of coal, progress
under existing initiatives is largely stalled. Recent reports have noted the lack of progress in realizing the
financial flows already promised under the JET-Ps, which have lacked the concessionality that JET-P host
governments argue is necessary to achieve their energy transitions. Associated investment plans are also
still in the process of operationalization. South Africa, Indonesia, and India — for different reasons — are
sending mixed signals as to their commitment to CFPP phase out. In South Africa, in a context of rolling
blackouts because of electricity shortfalls, the President announced in April 2023 considering a delay in
the decommissioning of some of its CFPPs to help with load shedding. In Indonesia, the moratorium on
the construction of new CFPPs includes exceptions for captive coal projects and nationally strategic
projects. In India, the Government has put a temporary moratorium on CFPP closures on the basis of
energy security, even as CFPPs across the country have suffered low capacity utilization rates. The ADB

17 World Bank (2024). Utility Flagship. Forthcoming

18 GFANZ Financing the managed phase out of CFPPs in APAC. December 2023 citing IEA. Fossil Fuel Subsidies Database, 2022;
BloombergNEF. Energy Transition Investment. Renewable energy refers to wind (on- and offshore), solar (large- and small-
scale), biofuels, biomass & waste, marine, geothermal and small hydro.
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ETM scheme is struggling to achieve financial closure for its first pilot in Indonesia, which in any case would
not be decommissioned until sometime in the 2030s.

IV. An approach to smoothing the transition

27. Collectively these conditions represent an economic, technical, and political lock-in of CFPP that
risks deepening in LICs and MICs. A reset on the approach to CFPP phase down is needed — consistent
with international objectives, cognizant of donor limitations, and centering the needs and constraints of
developing countries. The World Bank proposes a renewed approach to smoothing the passage toward a
just transition that is currently imperiled.

28. A crucial first element is engaging productively in the near-term to help shift the global dialogue
from physical decommissioning of CFPPs toward reduction in the generation from unabated CFPPs. This
approach builds on the observations in LICs and MICs that governments are more open to engage on
CFPPs phase down if this involves retrofit or repurposing of CFPP assets (as opposed to retirement),
improved flexibilization of CFPPs so they can operate in a load-following mode to facilitate RE integration,
or placement of CFPPs into an idle state where they can serve as a “cold reserve” or as backup in case of
energy crises®®. The immediate objectives would shift from reducing CFPP capacity and toward scaling up
clean energy, underpinned by energy efficiency and renewable energy generation, and reductions in
emissions from CFPPs.

29. A crucial second element is for development partners to engage programmatically in LICs and
MICs to support the conditions for phasing down emissions from coal-fired power plants and preparing
for a just transition. This approach is described by the World Bank in Scaling up to Phase Down® and
involves deepened support for scaling up renewable energy and energy efficiency, alongside flexible
networks to maintain security of electricity supply. Capacity expansion and dispatch modeling can assess
the pace of deployment for alternative sources of generation or efficiency, and associated transmission
backbone and network flexibility, required to achieve a targeted pathway for reduction of CFPPs.
Crucially, this analysis should generate estimates of the volumes and sources of financing needed to
realistically pursue these pathways. This information can help to mobilize and focus international
resources proportionate to the scale of ambition. Cognizance of the non-financial barriers to progressing
on scaling up as well as phasing down can require substantial additional technical support, capital to pay
off incumbent interests, and time for transition planning and establishment of enabling environments.
Development partners must also pre-empt the support needed to increase job opportunities for
communities dependent on CFPPs and associated coal mines, even before the CFPPs are slated to retire.

19 China and India have been faced with over-capacity of CFPPs but nonetheless have taken policy action to prevent retirement
before the end of the CFPP technical lifetime. India issued a government order for coal plants not to be decommissioned through
2030, while also increasing dispatch flexibility of CFPPs to support integration of renewable energy. China has avoided CFPPs
operating at uneconomic levels by guaranteeing payments based on installed capacity. This would enable more flexibility to the
grid by keeping coal as back-up while giving coal asset owners certainty over future load factors and revenues.

20 World Bank (2023) “Scaling Up to Phase Down.” https://www.worldbank.org/en/topic/energy/publication/scaling-up-to-
phase-down.
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Due to the economy-wide integration of coal, coordinated sectoral approaches are needed to build
domestic coalitions that enable coal phase down.

30. Programmatic engagements by development partners can support LICs and MICs to follow a
basic roadmap — “Reduce, Reuse, Reconcile” (3R) framework — toward minimizing exposure to stranded
assets and transition costs, providing credible information on how the residual costs will be managed,
and taking a principled approach to distributing these costs in a manner that preserves development
gains (Figure 2). Managing the phase down of coal power requires similar transition foundations as were
discussed in “Scaling Up to Phase Down”, including establishing policy and regulatory direction and laying
out roadmaps and long-term action plans, strengthening relevant institutions, and allocating fiscal
resources to mitigate risks to demonstrate scalable solutions. The logic of the “3 R” framework
acknowledges that coal phase down requires entry-point strategies for solutions that are sufficiently
saleable to initiate and sustain political appetite, while generating results that serve near-term
imperatives such as energy security, energy affordability, and job creation that make phase down a
tractable long-term political strategy.

Figure 2: While preparing just transition frameworks, development partners can help LICs
and MICs to reduce their exposure to stranded costs and market uncertainty, seek to
reuse existing coal fired power plants to maintain security and affordability while
mitigating emissions, and begin to reconcile how costs will be distributed so that phase
down can be perceived as consistent with a tractable long-term development strategy
with political support. These 3Rs are not sequential or hierarchical, but rather three sets
of approaches that need to be deployed in balance to make progress?'. Stakeholder
engagement that underlies a just transition must cut across each stage of coal phase
down.

* exposure to stranded costs by stopping commissioning
» unrecovered capex and time to retirement through refinancing
« uncertainty by communicating transition strategies and timeframes

+ by operating coal plants flexibly
+ by maintaining coal plants as a cold reserve
+ by repurposing plants to reduce emissions

* Adequate volumes of carbon and climate finance

RECONCI LE * Honoring contractual obligations and balancing systemic risks
* Stakeholder needs through just transition frameworks

Near-term strategy

to phase down ...to achieve a fair balance in distribution of transition costs.

Reduce exposure and uncertainty to contain the costs of transition

21 The “Reduce, Reuse, Reconcile” concept has its origin in a popular conservation maxim to “Reduce, Reuse,
Recycle” as well as with the World Bank’s Environment and Social Framework “risk mitigation hierarchy” which is
to “Avoid, Minimize, Mitigate”.

12



31. Reducing exposure to stranded costs involves, first, avoiding the commissioning of additional
CFPPs that risk further lock-in by reassessing the costs and benefits, backing out of contracts if
necessary. Second, reducing the costs of the transition requires providing clear signals to the market by
communicating transition strategies and timeframes. Third, consider refinancing CFPPs with a lower
cost of debt so that capital expenditure is recovered at an earlier date which can minimize stranded
costs from accelerated retirement.

32. Governments would be prudent to back out of projects still at development stages, to avoid
lock-in of physical infrastructure and creation of stakeholder expectations of secure returns. In some
cases, LIC and MIC governments have signed contracts for CFPPs that remain at development stages but
that are nonetheless no longer economical or which carry stranded asset risks, but because of the
contracts cannot easily back out. Counterparties to such contracts might consider converting a planned
coal asset and associated PPA to renewables, which may yield as much contractual value without the
emissions and stranding risk. According to a 2022 study, additions from coal plants in the pipeline
represent 24 % of the current operating capacity but 55 % of stranded assets under 1.5 degree Celsius
and 76 % under 2 degrees Celsius scenario. The increase in stranded costs is being caused by both the
need to retire newly built plants and to retire existing plants more rapidly to reach the same climate goal®%.
A weighted risk between renegotiation and litigation may ultimately be less costly for the Government
than operating the plant uneconomically once commissioned, or compensating the plant once it is closed
early.

The Viet Nam JTEP political declaration commits to work with Viet Nam and investors to reduce Viet
Nam’s project pipeline for coal-fired generation, from 37 GW, towards a peak of 30.2 GW? A integral
part of the Viet Nam JETP Resource mobilization plan involves negotiating the suspension of behind
schedule CFPPs, particularly those struggling to secure financing.

33. Governments should clarify that they will cease the construction of new CFPPs. It serves as the
ultimate safeguard for fiscal space allowing for the reallocation of funds towards greener and more
productive investments. This approach also prevents carbon leakage, ensuring that public funds intended
to support the transition away from coal are not inadvertently used by investors that develop high-
emitting assets. Governments should also resist renewal of PPA contracts, or otherwise to introduce exit
clauses that clarify expectations for early closure of the plant. Governments should also seek to unwind
domestic coal and electricity subsidies, in a manner that protects affordability for consumers but that
liberates resources for re-investment in lower-cost generation and/or to support just transition
frameworks that facilitate coal phase down.

34. Governments should set clear targets and clarify mid and long-term objectives in the near-term
to give the sector actors time to adjust strategies to minimize their stranded cost liabilities, and
therefore minimize claims on the state for compensation. Examples of targets and timeframes are given
in the country case studies in the Annex (see in particular Germany or the Netherlands)Establishing
credible targets involves modeling to inform the mix of technologies that will reliably service demand at
least cost to consumers can inform the pace of deployment for sources of generation or efficiency and

22 Morgan R Edwards et al 2022 “Quantifying the regional stranded asset risks from new coal plants under 1.5 °C” Environ. Res.
Lett. 17 024029.

2 political declaration on establishing the Just Energy Transition partnership with Viet Nam, December 14th, 2022 — paragraph
24,
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needs for associated transmission backbone and network flexibility. The pace of CFPP phase out cannot
exceed what is realistic for scale up of these alternatives, else the government will perceive the CFPP
phase out as compromising energy security or affordability, or alternatively undermining the credibility of
the transition plan.

35. Accompanying policies to achieve mid- and long-term objectives can form the backbone of the
strategy to create the enabling environment and send the right signals to the market in order to manage
an orderly phase down without compromising energy security. Incentivizing renewable generation along
with removing distortions in favor of coal has oftentimes been a successful way to achieve a reduction in
CFPP output. Revealing the right price of coal will shape more efficient operational and financial decisions
from operators and avoid further delays in the transition. In the UK for example, the government’s
introduction of carbon pricing, incentives for renewable energy development, and air pollution
requirements in line with the EU put pressure on UK CFPPs such that, when a coal-phase out plan was
announced, CFPPs had limited remaining competitiveness (cf. Annex).

36. Robust system planning is critical to identify planned assets that should be cancelled before
commissioning, and also for converting mid- to long-term objectives into credible roadmaps that specify
the CFPPs that should be prioritized for retrofit, flexibilization, or repurposing. Such system planning,
informed by stakeholder consultation that allows governments to weigh tradeoffs, needs to be based on
a transparent analysis to minimize costs and contentious claims. A multi-criteria vulnerability matrix can
make a plant-by-plant characterization of criteria that would influence decisions regarding which plants
are prioritized for flexibilization, retrofit, mothballing, or early retirement. Potential criteria could include
technical (plant age, efficiency, flexibility, coal supply, reliability), economic (operating and fuel costs,
retrofit and decommissioning costs, salvage potential), and political factors (regional and local political
interests, including workers affected, their vulnerability and political power). Such assessments are inputs
for coal phase down strategies that improve transparency for the decision-making process and combat
claims that retirement decisions were capricious or imposed costs on one party over another without
centering the public interest. Maamoun et al (2020) use an index of plant age, annual CO2 emissions, and
population affected by air pollution?, and model plant-by-plant assessments have been prepared for
China and Indonesia. In ADB’s assessment of plant retirement candidates for the ETM in Indonesia,
Philippines, and Viet Nam, they assigned scores related to grid security of supply, economic viability in
terms of generating strong cash flows, and potential for carbon emission reduction. Designing these
roadmaps with the support and buy-in from utilities help governments bring credibility to the exercise
and in turn, help secure financings from investors that will be given greater clarity and confidence in the
utilities’ transition to net zero.

37. Refinancing CFPPs can bring forward the date at which the asset may be retired without the
investor absorbing unrecovered debt. While this solution can reduce the stranded cost exposure and thus
the opposition of an asset owner to early retirement policies, sources of low-cost finance with which to
refinance CFPPs are scarce. For instance, public or concessional capital could be used to refinance debt,
but these resources have an opportunity cost for investments in scaling up clean energy alternatives.
Nonetheless, refinancing should be considered alongside alternate policy instruments that bring

24 Maamoun, Nada, et al. "Identifying coal-fired power plants for early retirement." Renewable and Sustainable Energy
Reviews 126 (2020): 109833.
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retirement dates forward or make other mitigation options feasible, including use of auctions, direct
compensation, or contract renegotiation.

38. Defining the public interest involves engaging with a range of stakeholders, including affected
communities, workers, and environmental groups, to ensure that their perspectives are considered. For
example, Germany and Chile set up Commissions convening key stakeholders to inform the coal
decommissioning process, including the private sector, as well as representatives of mining regions, the
civil society or academic communities (cf. Annex). Given the multisectoral impact of the coal transition,
including on the financial sector through the impact on the valuation of assets, stakeholders’ consultation
should also include financial sector representative groups where appropriate.

39. Efforts to best serve the public interest must recognize the reality of — but seek to minimize -
distortions from political constraints. Powerful and vested interests of businesses and coal mine
operators requires a careful balancing of competing interests and a commitment to transparent and
accountable decision-making processes.

40. Presenting these strategies in a specific legal framework can help provide the necessary
visibility to stakeholders, as well as give legal certainty to the coal phase down process by clearly stating
the public interest objective. For example, in Germany or in the Netherlands, the coal phase out law
specified the timeline of the coal phase out as well as criteria for CFPPs to gradually retire and if applicable,
compensation mechanisms to be used (cf Annex).

Strategizing and monitoring the implementation of the coal transition implies designing an integrated
and holistic approach and requires a robust institutional framework to ensure ownership of the reform
and coordination of stakeholders. Setting up a central coordinating body in charge of the coal transition
can help in facilitating inter-ministerial coordination and stakeholder engagement.

Indonesia’s National Energy Transition Task Force

Coal transition involves many stakeholders and can be a politically complex issue. Having a steering
committee or other institutional framework can help bring stakeholders around a table and drive the
process forward. In Indonesia, this institutional framework was initiated at first through the Just Energy
Transition Partnership (JET-P), a compact between a group of donor countries, led by the United States
and Japan, and the Government of Indonesia. Under JET-P, Indonesia committed to achieving higher
energy transition targets and the donor countries committed to additional international financing support
of $20 billion. A JET-P Secretariat, funded by the Japanese government and comprised of Indonesian
energy specialists, was set up to support the drafting of the JET-P Comprehensive Investment and Policy
Plan (CIPP), which sets out a roadmap for the achievement of the targets and the use of the financing
proceeds.

Following the launch of the CIPP, the Government of Indonesia saw the need for a higher-level steering
committee on energy transition that went beyond the specific targets and financing commitments of JET-
P. Subsequently, the Government established the National Energy Transition Task Force, chaired by the
Deputy Minister for Infrastructure of the Coordinating Ministry of Maritime Affairs and Investments, who
was the lead negotiator under JET-P on behalf of the Government.

The Task Force will develop the energy transition strategy across sectors including transportation,
industry, as well as power, and is supported by an Energy Transition Joint Office, or “Rumah Paten”
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(Rumah Perencanaan Aksi Transisi Energi Nasional). Rumah Paten is led by the previous head of the JET-
P Secretariat, and includes secondees from across government including the utility PLN, Ministry of
Finance, Ministry of State-owned Enterprises, Ministry of Environment and Forestry, and Ministry of
Energy and Mineral Resources.

Reuse assets to maintain progress despite sensitive political economy

41. Reuse of CFPP assets through flexible operation, repurposing, or maintaining them as non-
operating cold reserve assets, can preserve or recover asset value while reducing emissions and creating
conditions for continued transition progress despite sensitive political economy.

42, Consideration of a number of options may be attractive to governments that allow them to
achieve emissions reductions from CFPPs without closing them in the near-term. This involves — roughly
ordered by cost of the intervention — efforts to disadvantage CFPPs in the economic merit order, increase
flexibilization that integrates renewable energy and reduces coal generation, co-fires coal with sustainable
biomass or ammonia, co-locating renewables at a decommissioned site with battery storage and/or
synchronous condensors, making payments to coal plants on basis of their availability to operate them
differently as maintain them as a cold-energy reserve, and deployment of carbon capture storage. Such
options should be considered fully in the transition strategies and roadmap developed above.

43. Options for repurposing include revising the operation to provide system adequacy and
flexibility services as a baseload? or a conversion of a plant to offer particular economic, energy and/or
grid services?®. Repurposing can include retrofit of a plant intended to enhance the operating efficiency
and/or lower carbon emissions (e.g. installation of carbon capture and storage), and co-firing or fuel-
switching to make use of the existing boiler, turbine, and/or generator to use biomass or ammonia.
Repurposing of a CFPP site can take advantage of strong network connectivity and positioning in the grid,
which make them well suited for system services. Once a CFPP is retired, the value of repurposing the
site also presents an opportunity for private investment once sites are environmentally remediated.
There are good opportunities for deploying renewable energy at these sites.

44. Based on the announced policies up to date, repurposing CFPPs accounts for 60% of the carbon
emissions reduction from the coal sector while early retirement account for only 33%. Repurposing
CFPPs is gaining momentum in high-income countries. In the U.S. state of lllinois nine plants are in pipeline
to be converted to solar farms or battery storage facilities?’. In Europe, the largest electric utility — Enel is
planning to phase out coal by 2027 by repurposing CFPPs into various clean technologies ranging from
into solar and wind to green hydrogen sources, storage options, or synchronous compensators. The
approach is to recycle as many key components of the plant as possible.?® In Alberta, Canada, the cost of
compensation was minimized by allowing conversion of CFPPs from coal to gas power. Options for
repurposing will be a function of CFPP location, age and plant characteristics, as well as resources of the
owners and its position within the power system and electricity network. Repurposing could also offer an
option for renegotiating a contract with a plant’s off-taker(s).

25 International Energy Agency (IEA) (2022). Coal in Net Zero Transition.
26 World Bank Energy Sector Management Assistance Program (ESMAP) (2021). Coal Plant Repurposing for Ageing Coal Fleets in
Developing Countries.

28 \World Economic Forum (2022). A cleaner future for coal power plants and coal-reliant communities.
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45, The social resistance of repurposing may be lower than retirement or mothballing of a CFPP.
However, there are other risks. Co-firing with biomass raises questions about the sustainability of
biomass, while plans for co-firing with ammonia are conditional on a scalable and economical market for
ammonia being created, and adequate technical demonstration of this repurposing option.

46. Particularly where governments have a strategic energy security interest in maintaining their
CFPPs, these may be maintained as a cold reserve at relatively low cost. Countries can explore
developing a strategic reserve of coal assets based on capacity mechanisms to meet energy transition
goals while addressing energy security issues. Different mechanisms have been used by countries to ease
the transition away from coal while preserving energy security. CFPPs can be mothballed, or kept as a cold
reserve, meaning that they are not operating but are maintained to be available for service if needed.
CFPP owners can receive payments, despite not operating, while the system operator can restart these
generators in an emergency. In its coal exit roadmap, Chile introduced a mechanism for placing CFPPs in
a back-up reserve in exchange for payments over five years (cf. Annex). In Germany, a “security reserve”,
consisting of lignite-fired plants, was introduced in 2016 as a first step in the reduction of total coal
capacity. Between 2016 and 2019, lignite-fired power plants with a combined capacity of 2.7 GW were
gradually transferred to this reserve, as an interim step toward retirement after 4 years.

47. Incentives for CFPPs to immediately reduce CO2 emissions without compromising capacity
adequacy can reduce phase down resistance while investments are made to scale renewable energy
and energy efficiency fast enough to serve rising demand. Capacity mechanisms have been used by some
countries to allow the integration of more renewable to the grid without compromising too heavily the
financial situation of CFPPs. In 2023, China announced that coal-fired power producers would be
guaranteed payments based on their installed capacity. This would enable more flexibility to the grid by
keeping coal as back-up while giving coal asset owners more revenue certainty. The payments are
expected to take the form of a tariff paid to coal-fired power producers, which is recouped from
commercial and industrial end-users through a surcharge. The applications of capacity mechanisms
extend beyond coal phase down. In the UK, a capacity market was introduced in 2014 as a tool to ensure
security of supply. The mechanism was technology agnostic and designed to work alongside the wholesale
electricity market, paying reliable generators a top-up on any wholesale revenues. Eventually CFPPs were
ineligible for capacity payments as the government pressed for these generators to retire. Capacity
payments linked to coal generation should be however designed carefully with an exit strategy in mind,
to avoid prolonging artificially the lifetime of CFPPs. Capacity payments can be a double-edged sword; in
some countries expensive peaking capacity is paid lucrative contracts for being available but only rarely
contributing any generation, inflating consumer bills. Governments with stakeholders must deliberate
regarding what is justifiable on basis of energy security.

Reconcile interests to achieve a fair balance in the distribution of transition costs

48. Through the early involvement of stakeholders, just transition frameworks will need to reconcile
potentially conflicting stakeholder interests relating to coal phase down. This involves addressing
contractual obligations to CFPPs, balancing systemic risks, as well as affordability and security.
Offsetting costs with adequate volumes of carbon and climate finance will be critical to achieve a
balance that is tenable on the CFPP closure timeframes demanded by the Paris Agreement.

49. Providing legal certainty to all PPA parties ahead of CFPP retirement and early engagement with
asset owners on PPA transition strategies reduces uncertainty, can clarify expectations of the cost of
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transition, and establishes processes for dealing with contentious claims that give reassurance to
investors. Limited experience of early retirement of CFPPs illustrates that coal PPAs could be terminated
or renegotiated despite their complexity and inflexibility. Sector plans with timelines and strategies for
managing the CFPP fleet can serve as the basis for transitioning PPAs to be consistent with those
objectives. Among potential scenarios to facilitate early retirement of CFPPs are: (i) PPA termination
before the end of its life with early coal plant decommissioning, (ii) PPA renegotiation and restructuring
to reduce coal-fired generation first, followed by the CFPP closure at a later stage, and (iii) coal PPA “swap”
with a renewable PPA of comparable value (for instance, solar plus storage).

50. PPA termination can be contentious, though has been successfully navigated. India’s central
power regulator decided to allow BSES, Delhi’s largest discom to exit a 25-year old PPA with NTPC’s Dadri-
| power plant. The Ministry of Power backed the Central Electricity Regulatory Commission’s judgment to
allow discoms to terminate thermal PPAs that have completed 25-year tenures. The Rajasthan energy
department also relinquished PPAs worth 252 MW from NTPC for which it was paying as much as
Rs15/kWh (compared to Rs1.99/kWh for some RE tariffs).

51. Renegotiating the terms of existing PPAs can introduce exit clauses, provisions for potential
compensation, or other reflections of the changing policy landscape. However, without legal backing the
offtaker can lack leverage to initiate a PPA renegotiation with asset owners. The costs of renegotiation —
including eventual loss of credibility of the regulatory or commercial processes through which the
contracts were awarded — should not outweigh its benefits, as there could be instances when contract
termination consistent with contractual provisions is more beneficial.

52, Finally, the latter “swap” option typically involves a CFPP owner (or a third party acquiring the
CFPP) agreeing to retire the CFPP alongside the PPA, in exchange for receiving a contract for renewable
development accompanied by a new PPA. The transaction terms include payment for the renewables as
well as repayment for purchasing and decommissioning the CFPP and may also include financing for
community transition. For example, in pursuing two CFPP retirements, the Public Service Company of
Colorado solicited bids for a new solar photovoltaic development in Pueblo County, where the coal plants
being retired were located, creating the conditions for a swap. Such a swap arrangement can defray
claims for compensation if the CFPP’s PPA were to be renegotiated in isolation. Competition is needed to
ensure solar bids are competitive.

53. Transition costs of CFPP phase down are highly concentrated while benefits are more diffuse,
creating a political challenge when distributing costs which can raise legal, economic, and political
economy considerations. Early retirement of state-owned generation may prompt internal transfers to
keep an SOE whole, though the amount of transfer is debatable. Government should avoid paying
stranded costs for generators that it did not commission or own, though this topic is complicated.
Compensation decisions may not only be driven by financial considerations but will also consider political
economy, risk of litigation, financial stability and contagion, and impact on the investment environment.
Governments should approach distribution of costs and trade-off as transparently as possible and rely on
stakeholder consultation. Compensating stranded costs that cannot be avoided should be minimized using
a principled approach to avoid market distortions.

54. While in principle, or at least in deregulated wholesale market contexts, investors expecting to
earn returns commensurate with the risks of an investment should be expected to absorb losses if those
risks materialize, the reality is more complex. In the Netherlands, domestic courts refused investor
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claims to compensation after CFPPs were forced to close on the grounds that investors could have
reasonably anticipated climate regulations when making investment decisions and that the law achieved
a fair balance by allowing for a sufficient transition period during which investors could still retain value
from their assets. However, governments may have more difficulty preventing themselves from
absorbing risks when they have been involved in some stage of the CFPP investment. This is especially
the case for state ownership of the utilities owning or contracting the CFPP. Furthermore, legal obligations
may also frame how the State is expected to compensate assets owners if a change in policy is responsible
for the loss. Where foreign investments are concerned, bilateral investment treaties may also direct
government decision, especially through clauses of fair and equitable treatment or expropriation clauses.
The court would particularly look at the foreseeable nature of regulatory changes. MICs in particular that
do not have a long record as investment environments may be sensitive to taking actions that could deter
private investors.

55, The reality that financial and economic impacts of losses among CFPPs could harm the sector
overall, as well as politically powerful stakeholders, will undoubtedly impact government responses,
even when stranding risks are privately held. In 1996, the U.S. Federal Energy Regulatory Commission
de-regulated swathes of U.S. electricity supply which created substantial stranded costs as private
generators could no longer expect a given return for their previous investments. FERC allowed utilities to
fully recover stranded costs in their rate base, with the rationale that failing to do so could erode a utility’s
ability to attract capital which, in turn, could raise costs for the sector and undermine the objectives of
de-regulation. The potential for stranded costs to financially degrade utilities and ultimately raise
affordability issues for the consumer is particularly a challenge for LICs and MICs where many utilities are
already reliant on government subsidies to remain solvent. Non-performing loans and credit losses among
publicly held and privately held financial institutions could lead to liquidity challenges that complicate re-
investment in clean energy. Governments are also aware that risks relating to non-performing loans in
the power sector can cascade into other sectors of the economy, placing strain on sovereigns to provide
a bailout if it eventually jeopardizes financial stability. Finally, losses for private and state-owned
enterprises could be felt by domestic investors that include pension funds and higher income individuals,
with collective political influence to change how the government assesses its options for managing coal
phase down.

56. States should articulate narrowly the conditions under which a compensation decision has been
taken, to avoid establishing a precedence or raising expectations in the market. Compensation decisions
raise a risk of strategic behavior by firms — moral hazard — if potential compensation distorts their
incentives and causes them to delay actions that could positively serve phase down objectives. For
instance, firms could keep a CFPP operating past its economic life in anticipation of a payout. Analysis of
market valuation for German utilities during public deliberations on policy to phase out lignite power
generation capacity showed that investors were aware of stranded asset risks but assumed policies would
compensate any financial loss due to stranding. Therefore, compensation mechanisms were priced into
the valuation of the firms?. In absence of clearly articulated approaches to managing stranded costs,
Governments will be pressured to bear the fiscal burden of substantial compensation packages. Weak
institutional capacity and regulatory capture in World Bank client countries further amplifies these risks.

29 Suphi Sen, Marie-Theres von Schickfus (2020). “Climate policy, stranded assets, and investors’ expectations”.
Journal of Environmental Economics and Management: 100 (102277).
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57. There is no globally accepted approach to compensating CFPPs that are induced to retire early,
and compensation can serve different purposes. Governments may seek a minimum level of
compensation that induces retirement at a particular date; they may seek to keep investors whole; or
they may seek to forestall litigation. The remaining “value” of a CFPP is relevant in any approach as
governments should make sure they only compensate owners whose assets still retain a positive fair
value, and is a contentious concept given asymmetry of information between the plant owner and the
state. Different common valuation methods may be used in this regard, depending on the market
structure in which the plant operates, its ownership or the type of transaction. Germany and the
Netherlands, which have wholesale market structures, relied on the net present value of the plant. For
regulated entities, an approach based on the remaining plant book value could be better suited in the
sense that undepreciated capex usually constitutes the basis for regulated revenues or returns. Market
mechanisms such as reverse auctions have been used in Germany to reveal the minimum value of
compensation at which a CFPP would be willing to cease operations. This approach relies on sufficient
competing firms that do not collude to secure a higher payout.

Compensation based on lost revenues approaches.

United States — Recovery of stranded costs: In 1996, under Order 888, FERC determined recoverable
stranded costs linked to the introduction of competition, based on a "revenues lost" approach. Stranded
costs were calculated by subtracting the competitive market value of the power the customer would have
purchased from the revenues that the customer would have paid had it stayed on the utility's generation
system.

Germany — Coal phase out act: When designing the compensation scheme for lignite in 2018, Germany
relied on foregone revenues as the basis for compensation paid to lignite asset owners. This covers
discounted foregone profits and additional mine rehabilitation costs.

Netherlands — Coal phase out act: The Netherlands did not compensate CFPP asset owners on the
grounds that retirements were needed only within 10-15 years, and this was a sufficient transition period
for firms to recover costs and recalibrate investor expectations. However, one CFPP that was forced to
cease operation immediately was compensated, with the amount determined based on the present value
of the net expected annual cash flows (until the date when the CFPP assumed that considerable
investments would have been necessary to run beyond that date), with two additional corrections for
dismissal costs and tax advantage resulting from accelerated depreciation of the asset.

58. If investors or asset owners do not absorb the costs, these will be passed to taxpayers or
ratepayers either directly or through utilities. Most experience in high income countries shows that
compensation to CFPP asset owners is paid by tax payers (via a specific tax in the case of Alberta or through
the State budget as has been done in Germany). Regulators can also authorize CFPP owners or utilities to
pass costs to the consumers. Ratepayer backed securitization has been used in the U.S. to pass stranded
asset costs and re-investment costs via a regulated ratepayer surcharge. Here utilities raise capital
through a bond issuance securitized against repayment from consumers through a surcharge on their bill;
revenues from the bond may be applied toward early retirement or repurposing of CFPPs and support for
impacted workers and communities. Use of bond issuances — including green and sustainable bonds
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where feasible®® — to support lower cost renewables can reduce ratepayer tariffs on net in spite of the
surcharge. The electric utility in the U.S. state of New Mexico, the Public Service of New Mexico, used
securitization to fund the early retirement of the coal-fired San Juan Generating Station in 2020. The
applicability of this approach will be limited in many LICs and MICs where bond markets are insufficiently
developed, where utilities are unable to issue low-cost bonds, where ESG frameworks are
underdeveloped, where there are local liquidity constraints and high transaction costs, and where
regulators have little capacity. Furthermore, even where those conditions are met, ratepayers may have
limited ability to pay higher tariffs, even when costs are amortized over long periods. Where there is also
limited scope to increase taxes governments may end up absorbing transition costs, including through
expensive borrowing.

59. Preparation of just transition programs need to cut across phase down efforts, including
establishing frameworks to manage the social, environmental, and distributional impacts and create
alternative economic opportunities. As part of transition plans, governments should anticipate the needs
for retraining and reskilling programs, investing in the development of new industries and businesses, and
providing financial support to affected workers and communities. For example, the Government of
Alberta established a panel of labor experts to advise on next steps with workers affected by coal
transition. In response to the panel’s recommendations, the Government announced a Coal Community
Transition Fund to which communities and municipalities could apply for grant funding for initiatives that
support economic diversification and development over two years. In 2017, the Government also set up
a larger Community and Regional Economic Development Program to increase investment in rural
communities around the province, including the coal communities. Additionally, the government
announced a Coal Workforce Transition Fund to provide income support to both coal and power workers
transitioning to new jobs or retirement. The fund also offers pension bridging, relocation assistance for
workers who move to gain employment, tuition and retraining assistance, and career counselling. The
programs garnered support from workers and labor unions.

60. Governments will need support to cover costs of unproductive measures (paying off debts and
pensions for affected workers), investing in productive measures with longer social returns (reskilling
and retraining), and taking active market measures to create jobs. Interventions can spearhead
diversification, socio-economic transition, and social protection systems for those most impacted by
transition or eventual coal phase down within coal producing or fossil fuel reliant areas. This includes
interventions across a multitude of forward-looking productive sectors to support decarbonization, not
necessarily co-located in coal areas, and targets benefits for direct workers, Indirect workers in associated
value chains and economic activities, local communities associated with given value chain and the sector,
and others currently excluded due to region, gender, race, youth, disability. Engagements involve
calculating direct and indirect job losses; proposing reskilling and retraining programs for coal miners;
working with SME development; youth focused education. Guarantees — support public auctions for coal
plant repurposing and closure; explore leveraging guarantee to crowd in greater funding for
decommissioning and repurposing; and related private investment. Develop the governing systems for
including stakeholder engagement to ensure inclusive planning and decision-making.

30 ASEAN has developed a world-first taxonomy to outline the conditions under which a managed coal phase-out may be
categorized as an eligible sustainable activity, in hopes of defusing investor concerns in Asia that bonds issued to support
progressive coal phase down will be labeled as “greenwashing”.
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61. Achieving a fair balance in the distribution of costs for coal phase down, from the view of LICs
and MICs, is likely to require the international mobilization of large volumes of carbon and climate
finance. Governments may struggle to articulate why an early retirement of a CFPP is in the domestic or
local economic interest, without economic transfers to the concentrated groups that bear most of the
costs. The economic analysis of the World Bank-led project to decommission South Africa’s 60 year old
Komati power station showed that, if the economic costs of greenhouse gas emissions were ignored, the
optimal global economic decision would be to operate Komati for several more years, and longer if the
generating units were rehabilitated. The delivery of concessional finance was critical to align South Africa’s
national interest in the plant’s early closure with the global interest of avoiding the unit’s remaining
lifetime emissions. The concessional funds could be used to defray the public transition costs.
Consequently, finding additional financial incentives for projects that address global public goods, is an
essential step.

62. In the immediate term, sources of climate finance do not appear to be available on a scale that
would cover early closure costs or facilitate a rapid increase in the speed of clean energy scale up.
Development Finance Institutions are operating at a scale vastly insufficient to the challenge. LICs and
MICs would need to retire CFPPs at a rate of 123 GW per year to meet Paris Agreement targets,
representing a two-order of magnitude increase from current development partner engagement. This
limited engagement is held back both by the domestic political barriers discussed above as by the limited
financial capacity and incentive.

63. Domestic and international carbon markets have the potential to deliver payments that
imposes no fiscal burden or repayment obligations, while mobilizing international private capital to
increase the affordability of energy transitions. Emission reductions can be monetized through results-
based climate finance (RBCF), voluntary carbon markets, or compliance carbon markets. Experience with
tradeable emission reduction credits, first under the flexible mechanisms of the Kyoto Protocol and now
developed through Article 6 of the Paris Agreement, have so far had limited impact. However, recent
innovations are seeking to build the integrity of carbon markets, the predictability of carbon revenue
flows, and their scale, to unlock transition progress.

64. Carbon credits have the potential to create a new revenue stream, bolstering the economic case
for activities that facilitate phase down of CFPPs. Overcoming the high transaction costs associated with
carbon credits on a project-by-project level, international initiatives such as the Energy Transition
Accelerator (ETA) seek to agree with participating LICs and MICs on a “performance standard” or
emissions trajectory for the power sector that — if achieved — could receive revenues from the sales of
associated emissions reductions to corporate buyers. This type of “jurisdictional” approach can provide
a predictable flow of grant-like capital to sustain energy transition momentum in LICs and MICs. This also
allows for countries to direct the carbon revenues to the sector barriers — political, policy, institutional, or
project-level — that most effectively maintains progress toward the sector-level objective. Parallel
initiatives such as the World Bank’s Scaling Climate Action by Lowering Emissions (SCALE) Trust Fund will
support the institutional capacity of clients to mobilize and manage revenues from ETA and the emerging
carbon finance landscape under Article 6, and also have the ability to provide price floor guarantees to
give clients assurance that the carbon markets will deliver sufficient value.

65. Revenues from sale of carbon credits can be blended with other sources of finance to increase
their effective concessionality, and mixed with other financial “results-based” incentives for delivery of
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concessional resources. In November 2023, the World Bank pioneered a loan for Uruguay that ties
financing conditions to the achievement of ambitious targets around methane emissions reduction,
setting a precedent for similar financial innovations that incentivize the integration of climate change
mitigation into national development strategies.

66. The potential costs of inaction on managing coal phase down vastly exceed the costs of action.
This report has laid out the costs of action associated with investment in just transition policy frameworks,
multi-criteria decision analysis informed by robust system planning, and implementation of measures to
reduce CFPP emissions, recapture remaining value to the extent possible, and to reconcile potentially
conflicting interests needed to overcome political lock-in of coal. However, these costs, particularly if they
can be overcome with the support of international development partners, are a strong investment to
avoid the cost of inaction, which may include costly stranded asset liabilities and/or unmitigated climate
change with domestic and international spillovers.
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ANNEX — International coal phase down case studies

Chile— Negotiated coal phase out pathway with the private sector (2018)

Context and enabling environment: In 2019, almost 40% of the total electricity generation in Chile relied
on coal. With 28 coal-fired units and 5 GW of installed capacity, the majority of which was commissioned
in the last 15 years, four private companies dominated the landscape : AES Gener (54.6%), Engie (27.2%),
Enel (11.5%) and Colbun (6.7%). Coal power was linked to approximatively 4400 direct jobs and 9500
indirect jobs- a small fraction of Chile’s total employment (less than 1%), but unevenly distributed among
the different provinces (7 % of the employment in the province of Huasco for example). Chile had been
adopting several policy changes in the previous years that reduced coal-fired power competitiveness,
including a carbon tax which came into force in 2017 and stricter environmental standards. Additionally,
the adoption of policies favoring the development of renewable energy such as, in 2013, the Law 20/25
that established a renewables quota, contributed to the expansion of solar and wind capacity, further
challenging coal’s market position.

Consultation process: In January 2018, Chile embarked on a decarbonization initiative, forming a
voluntary agreement between the Ministry of Energy and Environment; coal power companies and the
Association of Power Generators (AGC) aimed to halt unabated new coal projects , establish a working
group to devise a coal exit strategy, including schedule and associated conditions for the gradual
shutdown of plants. The Ministry of Energy coordinated the working group that included the four private
companies, ministries, industry associations, consumer associations, academics, NGOs, municipality,
international agency and the national electrical coordinator.

Coal phase out targets and timeline: As a result of the consultation process, voluntary plans were
submitted by asset owners. These plans were scrutinized for their impact on the electricity system’s
security and reliability, leading to bilateral binding protocols between the government and each power
company. The coal exit strategy was structured in two stages: the first to be completed before 2025 and
the second by 2040. An initial agreement in June 2019 set the early retirement of eight plants by 2024 (20
% of total installed capacity), and subsequent voluntary actions by energy companies, particularly Engie,
accelerated the phase out, targeting a 50 % reduction in installed capacity. During COP 26, the government
announced its ambition to bring the coal phase out date to 2030.

Compensation scheme: No direct compensation was awarded to asset owners for the phase-out.
However, Chile introduced a back-up reserve mechanism, allowing coal power plants with Strategic
Reserve Status to receive compensatory payments for up to five years post-closure, at a rate up to 60%
of the existing capacity payment, during the period in which these units are dispatching energy.

Progress: MDBs have provided innovative financing solutions to energy operators to incentivize early
closure of plants in Chile. In 2020, IDB Invest provided a loan to Engie Energia Chile that monetized the
displacement of emissions when closing CFPPs early and replacing them with clean technology projects.
Under this scheme, the concessional loan interest rate is adjusted upon maturity based on the effective
amount of displaced emissions and a predefined floor price for those emissions. IFC recently provided a
green and sustainability linked loan to the same operator, to facilitate the supply of clean energy to the
energy system. The loan has been structured with a specific sustainable performance objective for the
decommission or reconversion of the company’s remaining CFPPs.
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The Netherlands mandatory unabated coal phase-out without compensation (2019)

Context and enabling environment: In the Netherlands, coal's contribution to electricity generation was
26.5% in 2018, marking a decline from previous decades but an increase from 2011 to 2015 due to high
natural gas prices and the construction of new coal plants. By 2019, five coal-fired power plants were
operational, some of which were less than 5 years old: Hemweg 8 owned by Vattenfall (650 MW) started
operating in 1994, Amercentrale 9 (600 MW) and Eemshaven A/B (1560 MW) owned by RWE and
respectively operating since 1995 and 2015, Maasvlakte (731 MW) owned by Onyx/Riverstone and
operating since 2015 and MPP3 (1070 MW), owned by Uniper and operating since 2016.

The coal phase-out was a response to environmental concerns and the Dutch commitment to the Paris
Agreement, aiming for a 49% reduction in CO2 emissions by 2030 (compared to 1990). The Urgenda
judgement by the Dutch Supreme Court on December 20, 2019, reinforced the need for immediate action,
mandating a 25% CO2 emission reduction by 2020 (compared to 1990).

Coal phase out target and timeline: The coal phase-out law which was enacted on December 11, 2019
forbids the use of coal in power generation by January 1st, 2030, at the latest. Coal-fired power plants do
not have to close down. Instead, they are allowed to switch to other, cleaner fuels to generate electricity,

such as biomass, biofuels, and hydrogen or incorporate carbon capture and storage. The phase-out
timeline spans 10 years, with criteria based on electrical efficiency and renewable energy integration.
Units with less than 44% efficiency and no co-firing renewable capabilities were to close by December 31,
2024, while more efficient units had until January 1, 2030. The Hemweg plant was required to cease
operations by January 1, 2020, due to its inefficiency and lack of renewable energy production.

Compensation scheme: The Dutch law did not offer a general compensation mechanisms for early closure
assuming that the transition period was appropriate to recover profits and/ or repurpose the plants. It did
however include a clause that foresees the possibility of granting compensation to an operator upon
request, provided the operator demonstrates that they are affected disproportionately by the prohibition
compared to other operators of coal-fired production facilities. Based on that clause, Vattenfall received
a compensation of EUR 52.5 million for the Hemweg plant's closure, subject to European state aid
investigation. The compensation agreed upon by the Dutch government was based on the foregone
profits until a certain date when the operator would have needed considerable investments for the plant
to continue running with two additional corrections for dismissal costs and tax advantage resulting from
accelerated depreciation of the asset.

Progress and challenge: Both Uniper and RWE — also involved in the German coal phase out process —
introduced litigation both at the domestic and international level. RWE and Uniper claim EUR 2.4 billion
in total of foregone revenues. In November 2022, domestic courts ruled that property rights infringement
by the law was lawful given its proportionate, necessary and foreseeable nature - considering the capacity
of investors to still retain value during the transition period and the foreseeability of stringent climate
action if the emissions from the power stations were not reduced very significantly before 2020, for
example by firing with biomass or by capturing the CO,. Uniper and then RWE announced later
withdrawing from international litigation.
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United Kingdom — market induced transition (2015)

Context and enabling environment: Coal’s dominance in the UK’s power generation, still representing 72
% in 1990, began to wane due to increased natural gas supply, the growth of renewables and aging
infrastructure. By 2015, coal’s share had decreased to 22% of electricity needs with only 8 CFPP still
operational either generating electricity for the wholesale market or available under the Contingency
Balancing Reserve. Direct employment in these stations was estimated at approximately 2,900.

Prior to the announcement of coal phase out, the UK government had already enacted a series of policies
that gradually affected the profitability of plants, including carbon pricing introduced in 2013, incentives
for low carbon generation such as contract for differences, feed-in tariffs and renewable obligations, and
stricter air pollution requirements in line with the EU’s industrial Emission Directive. These policies,
combined with an ageing coal fleet (about 47 years old on average in 2015 and all but the three newest
units at Drax were beyond their original intended design life), paved the way for the phase out.

Coal phase out targets and timeline: In November 2015, ahead of the Paris COP21, UK was the first
government to announce the closure of all unabated coal-fired power plants by 2025 (subsequently
bringing the date forward to 2024 in 2020). In addition to reducing the carbon emissions in the energy
sector, the UK government was also aiming to ensure energy security through an orderly transition
towards cleaner forms of generation, ensuring visibility for the investors in clean energy and avoiding the
risk of a significant level of coal generation capacity closing at once.

It was considered by the government that the appropriate means to guarantee the closure of unabated
coal by 2025 would be to set a new emissions intensity limit to generating units, which provides coal
generators with more flexible options of investing to reduce emissions to a level in line with UK
decarbonization pathway.

Compensation: No compensation was provided by the government to CFPP owners. The government’s
impact assessment indicated that the most direct costs would be lost profits, estimated at £250 million.
However, it was also noted that other forms of power generation - which in some cases would be owned
by the same companies that own coal plants, would likely see increased profits- resulting in a transfer
between businesses rather than a complete loss.

Progress and challenges: By 2020, even though legislation on the issue had not yet been passed, coal’s
contribution to electricity generation had fallen to less than 2 % and the government announced its
intention to bring forward the coal phase out by a year. Drax and West Burton were scheduled to close in
2022 but due to energy security concerns following the invasion of Ukraine by Russia, the UK government
temporarily extended the operation of these plants until March 2023, in exchange for a GBP 220-440
million compensation.
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Canada, Alberta — Negotiated coal phase out with compensation to operators (2015)

Context and enabling environment: In 2016, coal was a significant source of Alberta's electricity,
accounting for 40% of generation. The province had the largest share of coal-fired capacity in Canada. Of
the 18 privately owned coal-fired power plants (CFPPs), twelve were already on track for retirement or
conversion to natural gas. The focus was on the remaining six plants, owned by Capital Energy, TransAlta,
and ATCO, with retirement dates ranging from 2036 to 2061.

In 2012, the Canadian Environmental Protection Act required coal plants to meet an emissions standard
of 420 tCO2e/GWh) by 50 years of age or retire. The regulation effectively meant a staged retirement of
coal units in Alberta over time, unless they could accommodate carbon capture and storage.

The coal phase-out was initiated by Alberta's 2015 Climate Leadership plan, which set a goal to phase out
coal-fired power by 2030 and introduced a carbon price. This decision was facilitated by sustained low oil
and gas prices, which lessened resistance to climate change policies. Alberta's electricity system had a
35% reserve margin and low average pool prices, along with an abundant supply of low-cost natural gas,
enabling the government to commit to the coal power phase-out, without triggering energy security
concerns.

Consultation process: In early 2016, Alberta negotiated with the assets owners for six months before
coming to an agreement whereby the affected companies would receive “transition payments” from the
government of Alberta from 2017 to 2030. In exchange, the companies agreed to either close the coal
power plants or convert to natural gas.

Compensation scheme and just transition: The total transition payments came to CAD 97 million/year
over 14 years (USD 1.1 billion in total). These payments were calculated from the net book value of the
coal-fired plants in 2030, which were then prorated by the number of years the plants would have been
stranded due to the existing federal regulations that required coal-fired plants to close after 50 years of
operations. The book value was then further discounted for the probability that some of the components
could be reused. In return, compagnies agreed to invest a minimum dollar amount per year in the Alberta
electricity industry; maintain operations and continue to support surrounding towns.

The coal phase-out also implied a phase-out of coal mines. In September 2016, Alberta established a labor
expert panel to advise on worker transitions. The recommendations of the panel were released nearly a
full year after the Off-Coal Agreements were signed with the companies. In response to the panel’s
recommendations, the government announced a Coal Community Transition Fund of CAD 5 million to
which communities and municipalities could apply for grant funding for initiatives that support economic
diversification and development over two years, a Community and Regional Economic Development
Program of CAD 30 million to increase investment in rural communities around the province, including
the coal communities, and a CAD 40 million Coal Workforce Transition Fund to support workers through
various means, including income support and retraining but also pension bridging and relocation
assistance.

Progress and Challenges: By 2022, Alberta's transition policies had led to the conversion or closure of
most coal-fired power plants, with only three remaining. These are set to retire or convert to natural gas
by the end of 2024, well ahead of the 2030 target.
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Germany - Mandatory closure with compensation (2020)

Context and enabling environment: In 2018, coal power capacity accounted for 40 GW and 37.5% of
electricity production in Germany (although declining from previous years —45% in 2008). Coal and lignite-
fired power stations are operated both by private and by municipal companies (municipal utilities or
“Stadtwerke”). The average age of the coal power plants is 30-35 years old. While hard coal mine have
been completely phased out by 2018, Germany still produced lignite in 4 mining areas. The coal industry
accounts for around 20,000 direct employees and 40,000 indirect employees in the lignite sector (both
power plants and mines) and around 4000 to 8000 direct employees in the hard coal power plants.

With hard coal installations and small lignite installations accounting for approximately 40% of CO2
emissions of the energy sector, the reduction of coal-fired power generation is a critical measure to
achieve Germany’s greenhouse gas neutrality target by 2050, with an intermediary target for 2030 of at
least 55% CO2 emission reduction compared to 1990 levels.

Consultative process: Consensus on the coal phase out was difficult to reach given the role of coal in the
energy mix and overall economy. To overcome this obstacle and following the Climate Action Plan 2050
adopted late 2015, a Commission for Growth, Structural Change and Regional Development was set up
with the aim to inform the government on the pathway to meet the climate targets and phase out coal,
as well as identify job opportunities and measures to help with structural change in the affected regions.
build consensus over the future of coal in the German energy system. Placed under the Federal Ministry
for Economy and Energy, it gathered around 30 representatives from the energy sector, lignite mining
regions, industries, trade unions, environmental NGOs, the scientific community, citizen initiatives and
the parliament. The commission adopted its final report after six months.

Coal phase out targets and timeline: Informed by the Coal Commission’s proposals and complementary
assessments, Germany adopted the “Act on the reduction and termination of coal-fired power generation
and on the amendment of other laws” on 3 July 2020. The Coal Phase-Out Act sets out that no new coal
power plants will be built in Germany and establishes a gradual phase out for coal generation: coal
generation would be reduced to reach 30 GW by 2022 (15 GW from hard coal and 15 GW from lignite)
and 17 GW by 2030 (8 GW from hard coal and 9 GW from lignite), with reduction of the remaining capacity
by 2038 at the latest. Because the closure of lignite CFPP had a direct impact on lignite mines for which
the government privileged a coordinated and predictable approach, lignite and hard coal CFPPs were
treated differently. For lignite, the German government was authorized to conclude a contract with the
operators in order to regulate the term and conditions of the termination of the lignite-fired power
generation. The closure law contains a table of 30 lignite installations belonging to RWE and LEAG
indicating their final closure dates between 2020 and 2038. For hard coal, the phase-out would be
encouraged through annual auctions from 2020 to 2026, accompanied by a regulatory closure path
without compensation for the period 2027 — 2038.

Compensation schemes: the law provided no general compensation amount for hard coal operators but
close-down premiums can be granted through an auctioning system until December 2027. This
mechanism has been designed to incentivize the elimination of the highest amount of CO2 emissions from
the market at the lowest cost, without having to go through individual assessment of each installation.
Specific features prevent closure of installations which are essential for network stability. Hard coal plant
operators can tender capacities to be phased out for a certain compensation payment, with those units
demanding the lowest payment to be phased out first. These payments are capped and decrease over
time. After the award, plants operators are allowed to participate in the capacity reserve for which they
can be granted additional compensation. The degressivity of close-down premiums has been designhed to
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act as an incentive to close early. The first rounds of auctions have proved very successful with
oversubscription.

The closure and compensation of lignite plants was negotiated directly between the government and the
plant operators and formalized in a public-private contract. The coal exit law stipulates that a total of 4.35
billion euros in compensation will be paid for the planned shutdowns by 2030. These compensations are
to be paid in 15 annual installments, starting from 2020 for RWE and 2025 for LEAG. In return for the
compensation payments, the companies will refrain from taking legal action against the shutdown of their
installations and from dismissing workers for operational reasons. These payments compensate foregone
profits and additional mine rehabilitation costs resulting from anticipated closure. As for the Netherlands
compensation, these compensation schemes are under investigation of the European Commission under
state-aid rules.

Just transition: The structural change law provides financial transition support for the three lignite
regions. It consists of a financial package worth EUR40 billion, up to 2038 (EUR14 billion to the federal
states to invest in new employment sectors, and EUR 26 billion for various projects of the German
government in the coal areas to create new jobs and strengthen economic structures.)

Additional costs: In addition to these compensation schemes, the German coal phase out also
incorporated additional features such as a financial aid of up to €390/kW capacity for coal-to-gas switches
of combined heat and power (CHP) coal plants and subsidies for energy-intensive companies that compete
internationally for additional electricity costs from coal plant closures.
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