An uncertain future of King Coal
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Coal and our society

* Long history of usage.
* Fueled industrial revolution and modern economy.

* Significant role in shaping modern social policies and
left/socialist/ communist movements.

e Enormous environmental impacts.
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Energy consumption by source, World

Primary energy consumption is measured in terawatt-hours (TWh). Here an inefficiency factor (the 'substitution’
method) has been applied for fossil fuels, meaning the shares by each energy source give a better approximation of
final energy consumption.
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Note: 'Other renewables' includes geothermal, biomass and waste energy.



Coal consumption by region

Annual coal consumption, measured in equivalents of terawatt-hours (TWh) per year.
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Note: CIS (Commonwealth of Independent States) is an organization of ten post-Soviet republics in Eurasia following break-up of the Soviet
Union.



CO, emissions by fuel

Wood sustainable
Natural gas
Refinery gas

LPG

Gasoline

Kerosene

Crude oil

Fuel oil

Diesel

Hard coal

Peat

Wood not sustainable

Lignite

| 201
| 205
| 239

| 264

| 264

| 264

266

266

g CO,/kWhpg

338
366

| 368

| 399

50 100 150

200 250 300

350 400 450



COz2 emissions by fuel type, World

Annual carbon dioxide (CO:) emissions from different fuel types, measured in tonnes per year.
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Coal phase-out (phase-down)

* COP26 in Glasgow — calls for parties to phase-down their use
of unabated (without CCS) coal power and phase-out subsidies.

India Raises Last-Minute Objection (7:40 p.m.)

In a last-minute move, India proposed weakening fossil fuel
language in the pact, shifting from a commitment toward
“accelerating efforts towards the phase-out of unabated coal power”
to instead supporting a “phase down unabated coal power.”

Switzerland and the European Union expressed strong objections to
India’s proposal, but ultimately accepted it, paving the way for the
adoption of what EU climate czar Frans Timmermans called a

“historic” document.
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1) Economy of coal

* Cheap to produce, easy to use, and abundant.

* Subsidies to coal industry.

* Environmental damages not internalized to the price.
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Global subsidies for fossil-fuel consumption
and renewables
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Use of transition policies in the German hard
coal phase-out

No support

Compensation or
grandfathering (backward
looking)

Structural adjustment assistance (forward-looking, narrow)

Holistic adaptive support (broad)

Workrs

£

At tha baginning of the
crisis (late 19503), lower
wages without
compansation

Sinca aarly 1960s: sarly
ratiremant. redundancy
paymants

Shift of employess to the stesl
industry

Strong social sacurity systam,
unemployment payments

Ratraining for workers &
Financial support for entering new employmant since 1954

Regions/ Communities

No substantial support
until mid-1960s

-4

Since late 19603: Subsidias for transport infrastructure, sconomic reorientation and
divarsification, training, education and research facilities, recultivation and
refurbishmant of industrial sites, creation of clusters to strengthan local industries

Ragional Diffsrances:
Saarland more successful in settling new companies, esp. due to ‘ground lock’ by coal
and steal companias in Ruhr area

Since the late 19803: Integrated transition policies covering
cultural and recreational and anvironmantal aspects to
improve region’s attractivenass (soft-location factors)

Ragional Differences:

Saarland’s regional identity less imprinted by coal

2010s: Rubr area more diversified; Saarland depandant on
sutomotive industry

Coal mining companies

/N
P

Since mid-1960s:
compansation for price
difference batwesn domastic
and imported coal

Tax cuts, fiscal aid for financial
stabilization (e.g. dabt
repaymant, interest subsidies)
State guarantes to cover
"starnity costs’ if necessary

Modernization and restructuring paymants:
- for marging of mines and reductions in employment (1969-1987)

- for mine closures (1963-1393)
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(Negative) externalities

* Who is paying for the damages to ecosystems and human
health?

* Reduction 1n life expectancy — respiratory and hearth ilnesses,
cancers. ..

* Degradation of buildings.

* Reduction of crop yields.

* Global warming.

* Ecosystem loss and degradation...
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2) Demand patterns

* Developing world = growing population, growing per capita
economic output, growing consumption. All sources are
considered necessary.

* Developed world = stable population, slow economic growth.
Decoupling of energy consumption and GDP increase.
Existing fuels being replaced with low carbon ones.
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World population by region projected to 2100, 1950 to 2100

Projected population to 2100 is based on the UN's medium population scenario.

— Oceania
—+— Latin America

10 billion ——— North America
8 billion
—— Africa
6 billion
4 billion
—— Asia

2 billion

0
1950 1960 1980 2000 2020 2040 2060 2080 2100

Source: HYDE (2016) & UN, WPP (2019) OurWorldInData.org/world-population-growth « CC BY



Thermal coal demand
of the major coal consumers in Southeast Asia
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3) Resistence of the system

* Coal embedded to energy and social systems of (post)
industrialized countries.

* On the physical level, mines, transport, combustion, a huge
sunk costs.

*On the level of actors, vested interests — companies,
governments, mining communities.

*On the level of institutions, coal is important part of
national identity, security, embedded in regulation and law.

*See the coal phase-out in Germany, Poland, the Czech
Republic.
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Coal ,,cultural identity”

Coal industry embraced as a cornerstone
of the collective sense of self.
Importance of coal for livelthood of the
community, independence, the very
existence of the industrial sector.
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EU coal phase-outs

Steam coal Lignite
Country 2017 2018* CAAGR 2017 2018* CAAGR

Bulgaria 09 1.0 83% 34 30 -10.5%
Czech Republic 34 28 -19.0% 39 39 1.0%
France 84 6.7 -20.2%

Germany 33 30 -9.1% 171 166 -2.9%
Greece . = = 38 37 -4.4%
Hungary - - - 81 8.2 0.2%
Italy 12 11 -11.9% - - -
Netherlands 103 88 -14.3% - - -
Poland 61 63 3.0% 61 59 -4.3%
Portugal 54 4.5 -15.9% - -

Romania 0.8 1.0 17.4% 26 25 -3.5%
Spain 21 15 -26.3% - - -
United Kingdom 11 10 -15.0%

European Union 180 165 -8.3% 382 369 -3.6%
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3) Just transition?

‘...I'm the only candidate who has a policy about how to bring
economic opportunity using clean renewable energy as the key
into coal country. Because we’re going to put a lot of coal miners
and coal companies out of business, right?” — H. Clinton, Ohio
campaign, 2016.
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Polish coal phase-out

Total energy supply (TES) by source, Poland 1990-2020
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Future of coal

Coal power generation is up about 1%
over the previous year through August
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Source: Ember Data shows change in source of electricity generation on same month in 2021



Sources

* IEA: Medium Term Coal Market Report 2015

* BIA: International Energy Statistics, 2015.

* HEAL: The Unpaid Helth Bill: How Coal Power Plants Make Us Sick, 2013
* Sourcewatch.org — External costs of coal

. Ecofys Subsidies and costs of EU energy, 2014

e Sc¢astny, M.; Mehcharg External Cost of Fossil And Non-fossil Energy Systems:
The Case of the Czec Republic, 2007

* Encyclopedia Britannica (n.d.): Asian Brown Cloud.

* EPA (n.d.): Particulate Matters (PM) Basics

* Guzder, D.(2009): Study Gets Inside the World’s ,,Brown Coal®.

* NASA (n.d.): Big Brown Cloud Storm over Asia

e Zdat Buah: Dal CSA na Mostecku musi tézaf po konci dobyvani zlikvidovat.

* Vlker-quasching.de (n.d.): Specific Carbon Dioxide Emissions of Various Fuels.

CENTER FOR =
ENERGY STUDIES mmm



