Dr Stephen Mills, International Centre for Sustainable Carbon, UK, provides insight
into the role coal will play in powering Eastern European countries.

E

astern Europe has a complex history and
continues to be shaped by both internal and
external forces. There are many influential
factors at work, such as: political and economic
alignments, disputes over territory and land
annexation, and split loyalties between major
players – such as the European Union (EU)
and Russia.
Countries such as Bulgaria, Czech Republic,
Croatia, Hungary, Poland, Romania and the
Slovak Republic are already EU Member States,
whereas other ‘candidate countries’ – including
Albania, Montenegro, North Macedonia, Serbia,
and Turkey – are in the process of integrating
EU legislation into national law. Others, such
as Bosnia and Herzegovina (BiH) and Kosovo,

are considered potential candidate countries.
For membership, countries must fully transpose
and implement EU legislation by the time of
accession, although under certain circumstances,
time/scope-limited transitional measures may be
granted; for example, in areas of industrial pollution
and air quality. However, there is a requirement
to eventually fall in with EU plans to decarbonise
and meet prevailing emission limits. For full
membership, candidate countries must agree to the
EU’s plan for carbon neutrality by 2050.
The elimination of coal power, plus a greater
reliance on renewables, is seen as a major
component in this process, one that wealthier
western member states are increasingly adopting.
However, some Eastern European countries

are poorer and continue to rely on electricity
generated by hard coal and lignite-fired power
plants. Unlike their western counterparts, many
lack the resources to fully replace their coal
capacity with affordable alternatives. Various new
coal power projects have been proposed, but
even when based on modern high efficiency,
low emission (HELE) technologies, some have
met considerable opposition. Even proposals for
improving and modernising existing plants have
faced resistance. Many coal plants in the region
need upgrading and equipping with new emission
control systems in order to meet EU emission
requirements, but, because of the anti-coal stance
of the EU and others, it has become increasingly
difficult to procure project finance. This has
helped increase China’s influence, and Chinese
finance and construction capabilities have been
used to support various new coal developments in
the region.

Why coal power persists in the region
It is clear that coal use is declining in many
European economies, driven mainly by EU

Figure 1. İsken Sugözü 1210 MW power plant in Turkey. The
plant’s two units burn approximately 3 million tpy of imported
hard coal. It was the first coal-fired power plant built and
operated by the private sector. Source: STEAG.

Figure 2. The 1.44 GW Afşin-Elbistan B lignite-fired power plant
in Turkey. The plant has 12 units with a total installed capacity
of 2.33 GW. Source: Turkish Coal Enterprises, TKI.
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and national policies promoting the greater
deployment of renewables and natural gas, and
higher carbon prices under the EU’s Emissions
Trading Scheme. These measures have prompted
a number of countries to introduce plans to
phase out coal for power generation. In 2020, coal
provided only 13% of the EU’s electricity, a level
surpassed by the combined generation from wind
and solar. Coal’s share of EU power supply is now
lower than most major economies.
Further reductions are expected, with
14 EU Member States announcing plans to
eliminate coal power generation between
2025 and 2030. Many Eastern European countries
have traditionally relied on hard coal and/or
lignite for at least part of their electricity supply,
and although some aspire to decarbonise their
power sectors, others intend to continue its use.
The reasons for this focus on cost and ease of
availability, diversification of energy sources,
security of supply, driving economic and/or social
development, plus a lack of affordable large
scale alternatives. Other factors at play – cited
by BiH, Kosovo, Serbia, Montenegro, Turkey, and
Ukraine – include scepticism over the reliability
and cost-effectiveness of intermittent renewables,
as well as concerns over job losses in the
mining sector.
The significant uptake of renewables and
the phasing out of fossil fuels is likely to have a
disproportional impact in parts of Eastern Europe,
compared with western economies. Coal and
lignite are the main indigenous energy resources in
some, hence their importance. Many have much of
their energy tied to non-renewable sources, making
any major switch a real challenge. Although the
EU is attempting to unify national energy policies
between Western and Eastern Europe, there are
concerns that this will damage the economies and
hinder further development in parts of the latter.

The future for coal power in the region

Fossil fuels are currently used to generate
61% of the electricity in Albania, BiH, Kosovo,
Montenegro, North Macedonia, and Serbia.
Although some regional governments have
pledged to follow the EU’s path towards carbon
neutrality by 2050, in many cases, this has yet to
be reflected in concrete actions, as some countries
push ahead with plans to refurbish existing
coal-fired generating capacity or commission
new plants.
However, EU legislation, such as the
‘Industrial Emissions Directive’ and its
predecessor, the ‘Large Combustion Pollution
Directive’, is having an impact on coal power in the
region, and some older coal plants are likely to be
closed within the next few years. Approximately
10 units in Serbia, Montenegro and BiH, with a

combined capacity of approximately 1 GW, are
currently operating under the opt-out mechanism
of the directive. It allows exemption of individual
plants from the compliance regime, although they
can only operate for a maximum of 20 000 hours

between 1 January 2018 and 31 December 2023.
Most are older, small capacity, low efficiency,
subcritical units. They also emit high levels of
pollutants which is a particular issue. Individual
countries are at different stages in addressing air

Table 1. Prospects for coal power in selected countries

Country

Coal power proposals Technologies
Comments
proposed

Ukraine

Two 600 MW projects
proposed, with
several others under
consideration.

Serbia

New SC unit on line
by mid-2020s. Other
projects proposed.

Kosovo

Proposed SC (but
project now in some
doubt).

CFBC, USC

Possibly SC
or USC




The country already has SC capacity operating.
It also has plans to modernise some older plants.



Lignite-fired plants generate approximately 70% of
the country’s electricity.
Government intends to continue use of lignite for
power generation.
Some existing capacity being upgraded and
modernised.





Possibly SC




Bosnia and Up to four new
Herzegovina proposals. Several
projects underway.

SC

Aim to modernise and
Montenegro extend life of existing Subcritical
plant.

North
Macedonia

Proposed 300 MW
lignite-fired plant.

Belarus

Government suggests
that up to 1 GW of
coal power could be
developed.

Turkey

Major project under
construction – 1.3 GW
due online in 2021.
Many others at
various stages of
development.

Subcritical

Possibly SC

USC








Existing lignite-fired plants need modernising –
programme already underway.
New proposed SC unit would replace older, outdated
capacity.
Government considers coal essential for maintaining
the security and affordability of electricity, and
economic development.
Need for new capacity, plus modernisation of some
existing units.
Government will continue operating country’s single
lignite power plant.
Output considered as vital in maintaining reliable and
affordable electricity supply.
Lignite is the country’s main energy resource.
Two main lignite and hard coal plants provide
60 – 70% of the country’s electricity.
Several existing units to be modernised and possibly
equipped with flue gas desulfurisation.





Almost entirely reliant on Russia for its energy.
Ways to diversify energy mix being considered.
The country’s first nuclear power plant is partly
online, but efforts are also underway to further
develop local energy resources, including brown coal.




Around 70% of electricity provided by fossil fuels.
Coal and lignite are the main indigenous energy
resources.
Government aims to reduce high energy import
dependence via greater use of indigenous coal.



Key
CFBC – circulating fluidised bed combustion
SC – supercritical
USC – ultrasupercritical
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pollution in terms of national strategies, policy
development, funding, monitoring, and reporting.
The environmental impact of coal-fired power
generation in the region and beyond has been
highlighted as an area of concern, with emissions
of sulfur dioxide (SO2), nitrogen oxide (NOX), and
particulates frequently above permitted limits –
particularly in BiH, Serbia, and North Macedonia.
There are 16 major lignite power plants in
the Western Balkan countries of Albania, BiH,
North Macedonia, Montenegro, Serbia and Kosovo,
that were famously cited for emitting as much SO2
and particulates in 2016 as all the EU’s 250 coal
power plants. 1 Clearly, emissions to air are not
restricted by national borders, and trans-boundary
dispersion is an international issue.
Most Eastern European countries have signed
up to the EU’s Energy Community Treaty that
came into force in 2006. This aims to integrate
energy markets in the region with that of the EU,
and apply appropriate environmental legislation
in the energy sector – including commitments
to reduce pollutant emissions from coal plants.
However, emissions from some plants often
exceed the ceiling agreed, and there have been
numerous cases of non-compliance that have
not been rectified by successive governments.
During the past few years, some older lignite-fired
capacity has been closed and a number of plants
have been equipped with new emission control
systems, such as flue gas desulfurisation (FGD)
and improved particulate control devices. There
are also proposals or projects in development
aimed at improving efficiency and cleaning up
other facilities. However, not all environmental
upgrading projects have progressed smoothly.
For example, there have been problems with an
FGD unit added to the Kostolac B plant in Serbia.
In other cases, the pandemic has delayed project
progress. Thus, trial operations of a new FGD unit
at the Ugljevik power plant in BiH were halted
temporarily, only resuming in July 2020 when
Mitsubishi Hitachi Power Systems Ltd staff were
able to return.

What happens next?

In contrast to most other European countries, a
number of new coal projects have been proposed
or are in development in the region (Table 1),
although during the past five years, others have
been deferred or abandoned, largely on grounds
of profitability, funding issues, and possible
environmental impact.
Efforts to eliminate coal power have been
tabled by several aspiring EU members, hoping
to replace it mainly with more intermittent
renewables. However, depending on the
national circumstances, this may raise issues of
affordability and reliability of electricity supply.
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Increased grid interconnection between
neighbours can help alleviate electricity shortages
when they occur, although it does little to improve
energy independence or reduce the cost of
energy imports.
So, despite the EU’s planned coal phase-out,
the transition is unlikely to go so smoothly in a
number of Eastern European economies. Several
have long relied on coal for at least part of their
electricity, and are likely to continue doing so for
some time. For example, Serbia gets approximately
70% of its electricity from its six main lignite-fired
power plants, with much of the balance coming
from hydro. The Serbian government has made it
clear that it intends to continue using the country’s
reserves of lignite for power generation, as it
considers this key to maintaining a secure, stable,
and affordable electricity supply. As part of this,
some existing capacity is being upgraded and
modernised and there are also several projects
proposed that could potentially add considerably
to lignite-fired capacity; some of this is likely
to adopt HELE technology. Further Chinese
involvement seems likely in the development of at
least some of these projects.
In various cases, proposals for new modern
HELE-based projects have been abandoned
or delayed as finance for coal power projects
from European and other investors has dried
up. Ironically, had such projects proceeded and
modern, clean, HELE technology been used to
retire outdated generating capacity, issues of
localised pollution would have been significantly
reduced and system reliability greatly increased.
Now, a number of countries are scrambling to
update and clean up older capacity that ideally
would have been replaced already.
Some countries face conflicting requirements.
For example, most aspire to eventually become full
EU Member States, requiring them to fall into line
with EU plans to remove coal from the bloc’s power
sector. However, cost and energy security, among
other factors, suggest that coal/lignite will retain
a role in a number of economies for some years.
It will be interesting to see how some candidate
members of the EU intend to achieve carbon
neutrality and the eventual elimination of coal,
whilst providing an effective supply of electricity to
their respective populations and industrial sectors.
Despite the outdated and polluting coal-fired
capacity still operating, in reality, for some, it may
remain the only reliable cost-effective option.
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