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Notes on methodology

Our “countries in the European region” referred to in this publication, e.g. in data on coal 
consumption and production include: Albania, Andorra, Austria, Belgium, Bosnia and 
Herzegovina, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, 
Germany, Greece, Hungary, Ireland, Iceland, Italy, Kosovo, Latvia, Liechtenstein, Lithuania, 
Luxembourg, Macedonia (former Yugoslav Republic), Malta, Monaco, Montenegro, 
Netherlands, Norway, Poland, Portugal, Romania, San Marino, Serbia, Slovakia, Slovenia, 
Spain, Sweden, Switzerland, Turkey, United Kingdom and Vatican City State.

Western Balkan countries referred to in this publication include: Albania, Bosnia & 
Herzegovina, Kosovo, Macedonia, Montenegro and Serbia.
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Lignite - the most polluting and health-harming form of coal

Coal is still the main source for electricity production 
globally although it is one of the main sources for 
health harming air pollution and climate changing 
greenhouse gases. 

In 2016, 65% of the global electricity was generated 
by burning of fossil fuels, with 38% coming from 
hard coal and lignite1. Lignite, also called brown coal, 
is the most health harming type of coal. European 
countries are major contributors in terms of both 
production and consumption of lignite coal despite 
governments’ commitments on tackling climate 
change and improving air quality. In Europe, every 
year 50% of all global lignite is produced and 
consumed2.

Much of this is needed to fuel Europe’s own coal 
and lignite addiction: in the wider European Region 
293 coal power plants are still operating with 184 
GW installed capacity, when 110 of these plants (a 
capacity of 74 GW) using lignite. That means that in 

the wider European Region, 40% of the coal power 
plants are fuelled by lignite3. The situation is even 
worse in South-Eastern Europe, in the Western 
Balkans countries (Albania, Bosnia & Herzegovina, 
Kosovo, Macedonia, Montenegro and Serbia), where 
all of the existing 16 coal power plants run on lignite. 
In Turkey, 16 coal power plants out of 27 plants in 
operation are lignite based4.

This HEAL briefing provides an overview of the 
features of lignite and hard coal, and what their health 
impacts are. It also puts a spotlight on individual, 
particularly polluting coal power plants in Turkey, 
Germany, Poland and Bosnia and Herzegovina. In 
addition, the briefing gives recommendations for 
policy-makers, health professionals and the public on 
how to overcome Europe’s addiction to this health-
harming fossil fuel and achieve a healthy energy 
future.

1.

Comparison lignite powered coal plants / total coal power plants (2018)
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Lignite is also known as brown coal and is an intermediate stage between peat, which is partially 
decayed vegetation or organic matter, and hard coal. The sample in the visual on the left is part of a 
core (hence its shape) drilled from the Ballymoney area of Northern Ireland. This lignite was formed 
about 50 million years ago. Coal like on the right is carboniferous in age i.e. between 290 and 354 
million years old5. 

Both hard coal and lignite are mined all over the world. However, 
while hard coal is extracted in underground (deep) mines, most of the 
lignite is mined in open cast (surface) mines. This means that the mining 
process of lignite is comparatively cheaper than for hard coal. But open 
mining of lignite creates new burdens (and costs) due to its social and 
environmental impacts such as rehabilitation of open mines or forced 
resettlement of the population living around the mining area.

Due to it’s relatively high water content (40% to 60%)6 it is difficult 
to transport lignite over long distances, unlike hard coal. That means 
lignite powered coal power plants are mostly located close to the 
mine, equipped with conveyor belts or short distance trains. Hard coal 
transportation results in additional air pollutant and greenhouse gas 
emissions.

Mining

Transport

Lignite and hard coal  
– the differences in a snapshot

2.

Lignite Hard coal

Lignite contains a lot more water than hard coal, meaning lignite typically 
has smaller energetic value per mass unit and is considered as “lower 
quality coal”. While the energy content of hard coal is between 16.5-32.5 
megajule (MJ) per kilogram, typically lignite has energy content less than 
16.5 MJ/kg7. As a result, compared to hard coal, a higher amount of lignite 
needs to be burnt to produce the same amount of energy. For example, 
in Turkey 3.4 times more lignite has to be burned for the same megawatt 
generated compared to hard coal (see Turkey chapter on 14 page of this 
briefing).
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Combustion of both fuels equally releases particulate matter (PM), 
sulphur dioxide (SO2), nitrogen oxides (NOx), heavy metals and other 
pollutants8 to the air. This pollution can travel thousands of kilometres 
across borders and even oceans9. Burning coal for electricity generation 
is also one of the biggest industrial sources of CO2 emissions, fuelling 
climate change.

However, the pollutant composition changes with type and content of 
the coal as well as with the combustion technology of the power plant. 
Lignite is likely to have more sulphur and ash content and less energetic 
value compared to hard coal, so burning lignite in coal power plants 
creates more air pollutant emissions per megawatt generated.

Coal waste is typically created at three steps in the electricity 
production; mine waste which typically contains mixed coal, soil and 
rock, liquid coal waste which is a leftover after preparation processes 
including coal washing and crushing, and fly ash as a residue after 
burning of the coal in the plant. In some countries such as Poland mine 
waste is often used for domestic heating10 despite the fact that it can 
contain hazardous materials such as heavy metals.

In Turkey, fly ash as a waste from coal power plants is often sold 
to cement factories as a raw material11. Even though fly ash is not 
considered hazardous waste in many countries such as USA, fly ash can 
contain silica and other toxic metals cadmium, copper, chromium, nickel, 
lead, mercury, titanium, arsenic, and selenium12. Storage of fly ash in 
open piles can result in increasing air pollutant emissions. 

The disposal of liquid coal waste in landfills can lead to groundwater 
contamination. In 2008, an energy company was fined for drinking 
water contamination as a result of dumping billions tons of coal ash in 
Maryland USA13.

When the whole life-cycle process is considered, lignite results in 
relatively higher air pollutant emissions, resettlements and changes in 
the soil and water characteristics14 such as acidic mining lakes15 left after 
the mining16. For hard coal, the transportation process and the energy 
use during the heavily mechanised ground mining process are the main 
concerns. 

A 2013 study by The University of Manchester on the life cycle 
environmental impacts of electricity from fossil fuels in Turkey analysed 
all types of fossil fuelled plants based on eleven criteria and showed that 
lignite is the worst option overall with eight impacts higher than for hard 
coal, ranging from 11% higher fossil fuel depletion to six times greater 
fresh water ecotoxicity17. 

Pollution 
emissions

Waste

Life-Cycle
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Figure 2 - The 10 largest lignite mining countries in the world with their share in global 
lignite production18

USA 
6.7%

Turkey* 
7.1%

Germany      
17.3%

Australia 
6%

China 
14.1%

Indonesia 
6.1%

Czech 
Republic 
3.9%

India    
4.6%

Poland 
6.1%

Russia 
7.4%

Share in global 
lignite production

Share in global 
lignite production

Mining and consumption  
of lignite and hard coal around the world 

Around 13.5% of the world’s coal production comes from lignite. Globally, Germany is the biggest lignite 
producer and consumer, with European countries together being responsible for 50% of global lignite 
production and consumption.

The biggest open-pit lignite mine in Europe is 
Belchatow mine in Poland that powers the most 
health-harming European coal power plant, the 
Belchatow Lignite Coal Power Plant. The mine is 12 
km long and 200 m deep24. The Belchatow Coal Power 
Plant has a 5.4 GW capacity and its pollution results 
in 1,270 premature deaths, 359,200 lost working days, 
630 new cases of chronic bronchitis and 1,310 hospital 
admissions annually19.

China is the worldwide biggest producer and 
consumer of hard coal as well as it is also for total 
coal amount (lignite + hard coal). It produces 49% 
of global hard coal followed by India and USA18. In 
the European Region Poland, is the biggest hard coal 
consumer followed by Germany and Turkey (for a 
detailed list of countries please see annex 3).

3.

EU-28 
37.5%

Europe** 
49.4%

*Numbers for Turkey is retrieved from Turkish General Directorate of Energy Affairs, 2017, “Hard coal imports in Turkey in 2002-2016” datasets, 
http://www.eigm.gov.tr/tr-TR/Denge-Tablolari/Denge-Tablolari & IEA 2018, “Electricity Information”, https://webstore.iea.org/electricity-
information-2018

Data from 2016; full list of countries can be found in Annex 1 and 2
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How air pollution from coal power plants may harm your health

4.

Health impacts result from both short and long-term, repeated exposure to air pollution. A recent review by 
the World Health Organisation (WHO) found that impacts can already occur at concentrations even lower than 
previously considered, and that the range of health impacts is larger than previously thought. For particulate 
matter there is no safe threshold.

Source: Adapted from APHEKOM project 2012; and Pope&Dockery 2006, as well as REVIHAAP 2013.
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The health effect of coal power plants mostly stems  
from the release of harmful air pollutants, which 
contribute to poor air quality, impacting heart 
and lung health in particular. These health impacts 
are not only felt in the proximity of the plants but 
because of the transboundary nature of pollution, 
coal power generation can lead to health impacts or 
costs far away from the source of combustion. 

According to the World Health Organization (WHO), 
air pollution is one of the major health risks; in 
2016, the WHO estimates that 7 million people 
died prematurely worldwide as a result of diseases 
attributed to outdoor and household air pollution20.

One of the recent studies, the ‘Europe’s Dark Cloud’ 
report, estimates that the EU’s 257 operational 
coal-fired power plants were responsible for about 
22,900 premature deaths by air pollution emissions; 
this can be compared to 26,000 deaths in road 
traffic accidents in the EU the same year19,21. These 
premature deaths resulted from the impacts of 
three main pollutants - particulate matter (by far 

the most harmful), ground-level ozone and nitrogen 
dioxide - on the cardiovascular or respiratory system. 
According to the same report, 7 coal power plants 
out of the top 10 that cause the most premature 
deaths in Europe were using lignite, causing 4,290 
premature deaths annually. In another study, the 
‘Unpaid Health Bill-Turkey’ report based on datasets 
from 2014, around 3,000 premature deaths are 
attributed to air pollution caused by coal power 
plants in Turkey22 alone.

While particulate matter is the chief driver behind 
premature deaths, other pollutants also lead to 
adverse health and environmental impacts. Energy 
production releases more mercury than any other 
industrial source, almost twice as much as of all other 
sectors (metals, minerals, chemical, waste, paper & 
wood) combined19. 9 coal power plants out of the 
top 10 emitting hazardous amounts of mercury are 
fuelled with lignite - they are located in Germany 
and Poland23, countries that produce and consume 
17% and 6% of world total lignite coal respectively.

Figure 3 - Lignite power plants that are most harmful to Europeans’ health19

Maritsa East 2 
Bulgaria 

1.47 GW 

BobovDol 
Bulgaria 

0.58 GW 

Jänschwalde 
Germany 
2.79 GW  

Novaky 
Slovakia 

0.48 GW 

1,270 
Premature deaths

per year

up to 
1,270 million € 
Health costs

up to  
1,240 million €  
Health costs

730
Premature deaths

per year

470
Premature deaths

per year

470
Premature deaths

per year

470
Premature deaths

per year

Belchatow 
Poland 

5.4 GW

up to  
3,450 million €  
Health costs

up to  
2,000 million € 
Health costs

up to 
1,290 million €
Health costs

Data taken from “Europe’s Dark Cloud” report. Health impacts and costs are per year. Coal power plants in Western Balkans and 
Turkey are excluded in this statistics.
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HEAL’s recommendations for 
Health professionals 

HEAL’s recommendations for 
policy-makers

• Should speak about the unpaid costs of coal.

• Health and medical professionals have a 
unique role to play in encouraging transition 
from polluting to healthy forms of energy 
in Europe and beyond. They should initiate 
debates on the healthy energy options with 
the ministry of health, ministry of energy 
and other governmental institutions, as well 
with the public. Making the true costs of 
coal power generation including lignite will 
help benefit public health. 

• In order to protect our health and limit the 
worst impacts of climate change, end coal 
power generation in Europe by 2030 at the 
latest. This means shelving any new coal 
projects and phasing out existing coal plants 
as soon as possible, starting with those 
running on lignite, and investing instead into 
healthy and renewable energy forms.

• Phase out any awarding of public money for 
the production and use of health-harming 
fossil fuels. 

• When deciding on which energy forms to 
choose, policy-makers should carry out an 
assessment of the health impacts, costs and 
benefits of each option, to ensure that those 
boosting health the most are prioritised. 

• Involve the non-governmental health sector 
and health ministers into all negotiations and 
decisions on energy and climate policies. 

• Lignite is the most health-harming form of coal, given the higher amount of 
pollution resulting from its combustion.

• European countries are the biggest producers and consumers of lignite coal 
worldwide. 

• Since 2010, lignite production has not decreased, despite all political 
commitments and efforts on mitigating climate change and reducing air 
pollutants.

• European countries also have a considerable share in hard coal imports. While 
China was the biggest importer of hard coal in 2016, it was followed by Germany 
and Turkey (6th and 7th coal importers globally)26.

• The top 4 European lignite coal consumers are also the countries that cause the 
most harm to health due to air pollution emitted by coal power plants 2,19,42. 

Summary
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Case studies

5.

Poland: Belchatow Power Plant

The Belchatow lignite power 
plant and Belchatow open-
pit lignite mine are located 
in central Poland. Belchatow 
plant with a capacity of 5.4 GW 
and 13 units is the biggest coal 
power plant in the European 
Region, and the Belchatow 
open-pit mine is one of the 
largest mines in Europe - 12 km 
long and 200 m deep24. 

Belchatow is responsible 
for 1,270 premature deaths 
annually19. Although Belchatow 
burned only 12% more lignite 
than Germany’s Neurath 
plant (which is responsible 
for 410 premature deaths), 
it almost tripled the health 
impacts because its abatement 
equipment for NOx, and 
particularly for SO2, was 
less effective. The plant also 
emits the most SO2, NOx and 

Share of fossil fuels in
electricity generation

Share of coal in 
electricity generation

Poland: Electricity, coal and health

Air pollution from coal fired 
power plants in Poland  

- lignite + hard coal -  
causes

9.6 TWh 

TWh: Terawatt hours GWh: Gigawatt hours

Poland’s lignite 
production and 

consumption

6th 
5,830 

premature 
deaths/year

Belchatow Power Plant

The share of fossil fuels and coal in the electricity production of Poland was 86% and 80% respectively in 
20161. Poland, as the 3rd European and 6th global largest lignite coal producer and consumer18 accounts for 
6.1% of global lignite production with 60.2 million tons in 2016. According to a recent study, 5,830 premature 
deaths were caused by air pollution from coal power plants in Poland19.
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CO2 to the atmosphere and, 
according to latest EU data 
mercury emissions from the 
Belchatow plant were eighteen 
times higher in 2016 than the 
previous year25. 

Other health effects caused by 
the plant are 630 new cases 
of chronic bronchitis, 1,310 
hospital admissions, 359,200 
lost working days and 27,830 
asthma attacks in children 
annually19.
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Germany: Niederaussem Power Plant

The Niederaussem lignite plant located at 15 km northwest of Cologne is the second largest coal 
power plant in Germany with a capacity of 3.4 GW. It’s estimated that the plant is responsible for 450 
premature deaths, 190 new cases of chronic bronchitis, 340 hospital admissions, 125,320 lost working 
days and 8,500 asthma attacks in children19. Niederaussem is also the second biggest emitter of 
mercury among all European coal power plants.

Niederaussem Power Plant

The share of fossil fuels and coal in electricity production was 56% and 42% respectively in 20161. Germany, 
as the 1st global and European largest lignite coal producer and consumer18 accounts for 17.3% of global 
lignite production with 171.5 millions tons of lignite production in 2016. It was also the 6th biggest coal 
importer in 2016 globally26. 

According to a recent study, air pollution from German coal power plants caused 4,350 premature deaths in 
Germany and across Europe19.
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Share of coal in 
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Yatağan, Yeniköy and Kemerköy Coal Power 
Plants

Yatağan, Kemerköy and Yeniköy coal power 
plants are operating with their 685 MW, 685 MW 
and 457 MW installed capacities respectively in 
Muğla city of Turkey18. Although these three coal 
power plants are nearing their retirement age, 
rehabilitation and capacity increase plans for 
2019 were designed after they were privatized 
in 201432. It is estimated that these three coal 
power plants caused 45,000 premature deaths 
due to air pollution since 1983, with the planned 
rehabilitation an additional 5,270 premature 
deaths would be caused in the next 10 years33.

Afşin Elbistan Coal Power Plant

The Afşin-Elbistan lignite mine in Manisa is 
currently the biggest operating lignite mine in 
Turkey27. It is estimated to have at least 46% of 
the lignite reserve in Turkey28. The open pit-mine 
fuels the biggest coal power plants in Turkey3; 
Afşin Elbistan-A and Afşin Elbistan-B  coal 
power plants that have 1.5 and 1.6 GW electricity 
capacity respectively. 

Soma B Coal Power and Soma Lignite Mine

Soma B Coal Power Plant with a capacity of 
990 MW is the 3rd biggest lignite power plant in 
Turkey3, but more importantly, the lignite mine 
feeding the plant, Soma Lignite Coal Mine, saw 
one of the world’s worst mining disasters on 
13th May 2014 following an explosion. The total 
number of casualties from the incident was 
estimated at 301 coal miners and lead to several 
protest of the coal miners 29. The coal mining 
area spreads 18,000 hectars 29. The mine, which 
began feeding the Soma B Coal Power Plant 
when it was state-owned, was privatized and the 
privatization is held responsible for the disaster29. 
Despite, the accident, the mine is still operational 
and the coal extracted is being used for the plant. 
According to the Union of Chambers of Turkish 
Engineers and Architects (UCTEA), the coal and 
lignite mining sector has the highest level of 
occupational accidents and the second highest 
level of occupational fatalities among all the 
sectors in Turkey30.

Çan-1 Coal Power Plant

The Çan-1 Lignite Power Plant, with 330 MW 
installed capacity, is situated in Çan town of 
Çanakkale city, which is one of the cities where 
the most new coal power is being planned3. 
Çan-1 coal power plant is not one of the biggest 
one in terms of capacity but air pollution levels, 
especially SO2 emission values in the town 
hosting the plant is alarming mostly due to high 
dust and sulphur content of the lignite mined 
in the same area30. Even though the Turkish 
Ministry of Environment has banned the sales 
of lignite extracted by Turkish Coal Enterprises 
to households with the aim of improving the 
air quality31, a second coal power plant, Çan-2, 
started operation in July 2018. Recently on 5th 
November 2018, an explosion occurred in Çan-1 
Lignite Power Plant resulted in the one workers 
injury and one workers death32.

Alpu Eskişehir Coal Power Plant

Eskisehir Alpu lignite basin is defined as the 
3rd largest lignite reserve in Turkey that can be 
used in electricity production27. Yunus Emre Coal 
Power Plant with 315 MW installed capacity on 
lignite has completed construction and is in the 
test phase34 while another plant, Alpu Coal Power 
Plant is in the planning process. Local decision 
makers and health actors have presented several 
times their arguments against the planned coal 
power plants and the lignite mine. According 
to a recent study, if Alpu Lignite Power Plant is 
built and operates, it will cause 3,200 premature 
deaths in 35 years of its lifetime35. Besides, the 
area where lignite mine and plant are planned 
to be built had been previously declared as 
agricultural site to be protected and not be used 
for any purpose except agriculture.

Turkey: Afşin Elbistan, Soma, Can-1, Yatağan, Yeniköy,  
       Kemerköy and Alpu Coal Power Plants
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The share of fossil fuels and coal in electricity 
production of Turkey was 67% and 34% 
respectively in 20161. Turkey, as the 2nd European 
and 4th global largest lignite coal producer and 
consumer18, accounts for 7.1% of global lignite 
production with 70.2 million tons in 201618. 

In Turkey, there are 27 coal power plants in 
operation, when 16 of them operate on lignite with 
10.4 GW installed capacity, 11 plants operate on 
hard coal with 9.5 GW capacity (2018 September 
update). In addition to this, compare to other 
European countries Turkey has the largest amount 
of both lignite and hard coal fueled electricity 
plants in the pipeline; 0.8 GW of lignite is under 
construction when 18.4 GW of lignite and 15 GW 
of hard coal are planned (September 2018 update), 
which means that if these plans are realised Turkey 
will almost triple its lignite fueled coal power plant 
capacity3.

Turkey also aims to break the dependency on 
imported energy resources -particularly natural 
gas- and utilisation of national sources which is 
particularly lignite coal36. When Turkey aims to 
decrease the share of natural gas in electricity 
production by 30% until 2030, it also aims to 
increase current coal power plant capacity to 30 
GW from 18.6 GW (end-2017 statistics) until 203037. 

However contrary to this aim, Turkey was also 
listed as the global 7th biggest coal importer 
in 201626. Amount of imported coal is steadily 
increasing; it increased nearly six times between 
1990 and 2016 when almost doubled from 2006 to 
201626.

According to the “Unpaid Health Bill” report 
by HEAL in 2015, air pollution from coal power 
plants in Turkey caused 2,875 premature deaths21. 
Moreover, HEAL analysed Turkey’s 2016 data for 
a clearer analysis that would highlight lignite’s 
comparably lower calorific value. Results showed 
that 3.4 times more lignite should be burned for 
the same megawatt generated compared to hard 
coal which would result in more air pollutant 
emissions. In 2016, 43.4 million tons of lignite 
was burned in coal power plants to produce 38.6 
GWh electricity, at the same year 16.9 Mt of hard 
coal was burned to produce 50.8 GWh39. For the 
last 5 years, lignite is primarily used in electricity 
production and then in industry, excluding iron and 
steel plants39.
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Share of coal in 
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Bosnia and Herzegovina: Ugljevik Power Plant 

Ugljevik lignite plant is located in the East of Bosnia and Herzegovina, near the Serbian border and is 
33 years old40. It is a unique case in Europe; the plant with a relatively small capacity of 300 MW emits 
as much SO2 as all of Germany’s plants together40.

As of 1 January 2018, SO2 emissions by the plant were expected to be cut down to 9,100 tonnes per 
year and yet the latest available data in 2016 shows that the emissions were 127,524 tonnes, no flue-
gas desulphurisation system has been added to reduce the SO2 emissions40. If Ugljevik’s operator plans 
to keep the plant running after January 2028, it would require bringing its SO2 emissions even further 
down to around 2,100 tonnes per year40. This is a 99% reduction from current values. Desulphurisation 
technologies that would support this kind of reduction have been implemented in most of EU’s coal 
power plants, and in the case of Ugljevik it would save the lives of 1,165 people a year41.

The share of both fossil fuels and coal in electricity production of Bosnia and Herzegovina was 68% in 20161. 
Bosnia and Herzegovina, as the 11rd European and 19th global largest lignite coal producer and consumer18 

accounts for 0.7% of global lignite production with 7.3 million tons of lignite production in 2016.

According to “Health Impacts of Coal Fired Power Stations in the Western Balkans” report by HEAL in 2016, 
air pollution from coal power plants in Bosnia and Herzegovina caused 2,564 premature deaths41.
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Annexes

6.

Source: BGR, 2017, “BGR Energy Study” https://www.bgr.bund.de/EN/Themen/Energie/Downloads/energiestudie_2017_en.pdf?__blob=publicationFile&v=2
2010 datasets are delivered from BGR excel sheets in 2016, from https://www.bgr.bund.de/DE/Themen/Energie/Downloads/Energiestudie_2016_Tabellen.html on October 2018

Annex 1: Lignite production 2010–2016
The most important countries (top 20) and distribution by regions and economic country groupings

Global 
Rank

European 
Rank

Country/
Region

2010
(in Mt)

2011
(in Mt)

2012
(in Mt)

2013
(in Mt)

2014
(in Mt)

2015
(in Mt)

2016
(in Mt)

Share 
[%]

1 1 Germany 169.4 176.5 185.4 183.0 178.2 178.1 171.5 17.3%

2 China 125.3 136.3 145.0 147.0 145.0 140.0 140.0 14.1%

3 Russia 76.0 77.6 77.9 73.0 70.0 73.2 73.7 7.4%

4 2 Turkey* 70.0 72.5 68.1 57.5 62.6 56.1 70.2 7.1%

5 USA 71.0 73.6 71.6 70.1 72.1 64.9 66.2 6.7%

6 3 Poland 56.5 62.8 64.3 65.8 63.9 63.1 60.2 6.1%

7 Indonesia 40.0 51.3 60.0 65.0 60.0 60.0 60.0 6.1%

8 Australia 68.8 66.7 69.1 59.9 58.0 61.0 59.7 6.0%

9 India 37.7 42.3 46.5 44.3 48.3 43.8 45.3 4.6%

10 4 Czech 43.9 46.8 43.7 40.6 38.3 38.3 38.6 3.9%

11 5 Serbia 37.8 40.6 38.0 40.1 29.7 37.7 38.0 3.8%

12 6 Greece 53.6 58.4 62.4 54.0 50.4 45.6 32.3 3.3%

13 7 Bulgaria 27.1 34.5 31.0 26.5 31.3 35.9 31.2 3.2%

14 8 Romania 27.7 32.9 34.1 24.7 23.6 25.5 23.0 2.3%

15 Thailand 18.3 21.3 18.1 18.1 18.0 15.2 17.0 1.7%

16 Canada 10.3 9.7 9.5 9.0 8.5 8.4 9.0 0.9%

17 9 Hungary 9.0 9.5 9.3 9.6 9.6 9.3 9.2 0.9%

18 10 Kosovo 8.0 8.2 8.0 8.2 7.2 8.2 8.8 0.9%

19 11 Bosnia & 
Herzegovina 11.0 7.1 7.0 6.2 6.2 6.5 7.3 0.7%

20 Mongolia n.d. 7.6 7 6.3 6.3 5.8 7 0.7%

Korea, DPR 7.0 7.6 7.0 7.0 7.0 7.0 7.0 0.7%

Other countries 39.7 38.0 37.5 37.4 31.1 28.8 28.2 2.8%

  World Total 1,008.0 1,081.5 1,099.4 1,053.3 1,025.2 1,011.8 990.2  

EU-28 394.1 428.4 436.8 410.3 398.0 401.1 371.4 37.5%

Europe 529.4 566.7 566.9 530.7 511.8 511.3 488.8 49.4%
*2016 numbers for Turkey is retrieved from Turkish General Directorate of Energy Affairs, 2017, “Denge Tabloları” datasets, http://www.eigm.gov.tr/tr-TR/Denge-Tablolari/Denge-Tablolari & IEA 
2018, “Electricity Information”, https://webstore.iea.org/electricityinformation-2018
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Source: BGR, 2017, “BGR Energy Study” https://www.bgr.bund.de/EN/Themen/Energie/Downloads/energiestudie_2017_en.pdf?__blob=publicationFile&v=2
2010 datasets are delivered from BGR excel sheets in 2016, from https://www.bgr.bund.de/DE/Themen/Energie/Downloads/Energiestudie_2016_Tabellen.html on October 2018

*2016 numbers for Turkey is retrieved from Turkish General Directorate of Energy Affairs, 2017, “Denge Tabloları” datasets, http://www.eigm.gov.tr/tr-TR/Denge-Tablolari/Denge-Tablolari & IEA 
2018, “Electricity Information”, https://webstore.iea.org/electricityinformation-2018

Annex 2: Lignite consumption 2016
The most important countries (top 20) and distribution by regions and economic country groupings

Source: BGR, 2017, “BGR Energy Study” https://www.bgr.bund.de/EN/Themen/Energie/Downloads/energiestudie_2017_en.pdf?__blob=publicationFile&v=2

Rank Country/Region 2016
(in Mt)

Share [%]
country

1 Germany 168.2 17.0%

2 China 140.0 14.2%

3 Russia 73.7 7.5%

4 USA 66.2 6.7%

5 Poland 60.2 6.1%

6 Indonesia 60.0 6.1%

7 Australia 59.7 6.0%

8 Turkey* 56.9 5.8%

9 India 45.3 4.6%

10 Czech 38.6 3.9%

11 Serbia 38.0 3.9%

12 Greece 32.3 3.3%

13 Bulgaria 31.2 3.2%

14 Romania 23.0 2.3%

15 Thailand 16.9 1.7%

16 Hungary 9.2 0.9%

17 Canada 9.0 0.9%

18 Kosovo 8.8 0.9%

19 Bosnia &Herzegovina 7.3 0.7%

20 Mongolia 7 0.7%

Korea Republic 7.0 0.7%

Other countries 28.2 2.9%

 World Total 986.8  

EU-28 368.0 37.3%

Europe 485.4 49.2%
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Annex 3: Hard Coal production 2010–2016
The most important countries (top 20) and distribution by regions and economic country groupings

Source: BGR, 2017, “BGR Energy Study” https://www.bgr.bund.de/EN/Themen/Energie/Downloads/energiestudie_2017_en.pdf?__blob=publicationFile&v=2
2010 datasets are delivered from BGR excel sheets in 2016, from https://www.bgr.bund.de/DE/Themen/Energie/Downloads/Energiestudie_2016_Tabellen.html on October 2018

Global 
Rank

Country/
Region

2010
(in Mt)

2011
(in Mt)

2012
(in Mt)

2013
(in Mt)

2014
(in Mt)

2015
(in Mt)

2016
(in Mt)

Share 
[%]

1 China 3.115,0 3471,9 3532,6 3601,5 3495,2 3423,2 3102,5 49,3%

2 India 532,7 539,9 556,4 565,8 609,2 639,2 662,6 10,5%

3 USA 918,2 920,4 850,5 823,4 835,1 748,8 594,4 9,4%

4 Australia 355,4 352,0 381,0 411,3 441,5 441,1 443,9 7,1%

5 Indonesia 285,0 364,5 406,3 430,0 410,8 401,6 396,2 6,3%

6 Russia 247,9 258,5 276,1 279,0 287,0 300,1 312,0 5,0%

7 South Africa 257,2 252,8 258,6 256,3 260,5 252,1 254,0 4,0%

8 Kazakhstan 103,6 108,1 112,8 112,9 107,7 101,0 92,6 1,5%

9 Colombia 74,4 85,8 89,0 85,5 88,6 85,5 90,5 1,4%

10 Poland 76,7 76,4 79,8 77,1 73,3 72,7 70,6 1,1%

11 Canada 57,9 57,4 57,0 59,9 60,5 51,2 52,0 0,8%

12 Ukraine 75,0 81,7 85,6 83,4 65,0 39,7 40,9 0,7%

13 Vietnam 44,8 46,6 42,1 41,0 41,1 41,7 38,5 0,6%

14 Korea Republic 24,0 31,5 32,2 31,6 34,0 34,0 34,0 0,5%

15 Mongolia 18,3 26,1 23,6 27,0 18,1 18,2 28,1 0,4%

16 Philippines 7,3 7,6 8,2 7,2 8,4 8,2 12,1 0,2%

17 Mexico 18,4 21,0 16,3 15,7 15,9 15,7 11,6 0,2%

18 Mozambique n.d. 0,6 5,0 5,9 6,3 6,6 6,8 0,1%

19 Czech Republic 11,2 11,0 10,8 8,6 8,3 7,6 6,1 0,1%

20 UK 18,4 18,6 17,0 12,8 11,6 8,6 4,2 0,1%

21 Germany 14,1 13,0 11,6 8,3 8,3 6,6 4,1 0,1%

... other countries 41,2 38,3 36,7 39,7 46,9 39,6 33,1 0,5%

 World 6289,6 6783,5 6889,1 6983,8 6933,4 6743,1 6290,7  

EU-28 131,8 128,2 128,0 113,6 105,9 98,7 86,8 1,4%

Europe 136,5 132,5 131,7 117,6 109,5 101,4 89,0 1,4%
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Global 
Rank

Country/
Region

2010
(in Mt)

2011
(in Mt)

2012
(in Mt)

2013
(in Mt)

2014
(in Mt)

2015
(in Mt)

2016
(in Mt)

Share 
[%]

1 China 3.115,0 3471,9 3532,6 3601,5 3495,2 3423,2 3102,5 49,3%

2 India 532,7 539,9 556,4 565,8 609,2 639,2 662,6 10,5%

3 USA 918,2 920,4 850,5 823,4 835,1 748,8 594,4 9,4%

4 Australia 355,4 352,0 381,0 411,3 441,5 441,1 443,9 7,1%

5 Indonesia 285,0 364,5 406,3 430,0 410,8 401,6 396,2 6,3%

6 Russia 247,9 258,5 276,1 279,0 287,0 300,1 312,0 5,0%

7 South Africa 257,2 252,8 258,6 256,3 260,5 252,1 254,0 4,0%

8 Kazakhstan 103,6 108,1 112,8 112,9 107,7 101,0 92,6 1,5%

9 Colombia 74,4 85,8 89,0 85,5 88,6 85,5 90,5 1,4%

10 Poland 76,7 76,4 79,8 77,1 73,3 72,7 70,6 1,1%

11 Canada 57,9 57,4 57,0 59,9 60,5 51,2 52,0 0,8%

12 Ukraine 75,0 81,7 85,6 83,4 65,0 39,7 40,9 0,7%

13 Vietnam 44,8 46,6 42,1 41,0 41,1 41,7 38,5 0,6%

14 Korea Republic 24,0 31,5 32,2 31,6 34,0 34,0 34,0 0,5%

15 Mongolia 18,3 26,1 23,6 27,0 18,1 18,2 28,1 0,4%

16 Philippines 7,3 7,6 8,2 7,2 8,4 8,2 12,1 0,2%

17 Mexico 18,4 21,0 16,3 15,7 15,9 15,7 11,6 0,2%

18 Mozambique n.d. 0,6 5,0 5,9 6,3 6,6 6,8 0,1%

19 Czech Republic 11,2 11,0 10,8 8,6 8,3 7,6 6,1 0,1%

20 UK 18,4 18,6 17,0 12,8 11,6 8,6 4,2 0,1%

21 Germany 14,1 13,0 11,6 8,3 8,3 6,6 4,1 0,1%

... other countries 41,2 38,3 36,7 39,7 46,9 39,6 33,1 0,5%

 World 6289,6 6783,5 6889,1 6983,8 6933,4 6743,1 6290,7  

EU-28 131,8 128,2 128,0 113,6 105,9 98,7 86,8 1,4%

Europe 136,5 132,5 131,7 117,6 109,5 101,4 89,0 1,4%

Rank Country/Region 2016
(in Mt)

Share [%]
country

1 China 3349.4 53.4%

2 India 852.9 13.6%

3 USA 548.7 8.7%

4 Japan 189.7 3.0%

5 South Africa 178.5 2.8%

6 Russia 168.7 2.7%

7 Korea Republic 136.2 2.2%

8 Poland 69.7 1.1%

9 Kazakhstan 69.0 1.1%

10 Taiwan 65.6 1.0%

11 Germany 56.9 0.9%

12 Ukraine 56.0 0.9%

13 Australia 51.8 0.8%

14 Vietnam 50.9 0.8%

15 Turkey 37.5 0.6%

16 Indonesia 30.5 0.5%

17 Malaysia 29.9 0.5%

18 Canada 28.1 0.4%

19 Brazil 23.0 0.4%

20 Thailand 21.8 0.3%

Other countries 259.5 4.1%

 World 6,274.20  

EU-28 239.3 3.8%

Europe 279.8 4.5%

Annex 4: Hard coal consumption 2016
The most important countries (top 20) and distribution by regions and economic country groupings

Source: BGR, 2017, “BGR Energy Study” https://www.bgr.bund.de/EN/Themen/Energie/Downloads/
energiestudie_2017_en.pdf?__blob=publicationFile&v=



Lignite coal - health effects and recommendations from the health sector20

Sources

7.

1. International Energy Agency (IEA), 2018, 
“Electricity Information”, https://webstore.
iea.org/electricity-information-2018

2. BGR, 2017, “BGR Energy Study” https://
www.bgr.bund.de/EN/Themen/Energie/
Downloads/energiestudie_2017_en.pdf?__
blob=publicationFile&v=2 A detailed table 
can be seen on Annex-1

3. Europe Beyond Coal, “European Coal Plants 
Database”, updated on 17 Sep 2018, retrieved 
from https://beyond-coal.eu/data/ on 5th 
October 2018

4. Europe Beyond Coal, “European Coal 
Plant Database”, updated on 17 Sep 2018, 
https://beyond-coal.eu/data/, Can II lignite 
power plant in Turkey which is switched to 
operation from construction was added to 
the calculations

5. Data and visuals are delivered from http://
www.geographyinaction.co.uk/Assets/
Photo_albums/Eight/pages/Coal.html on 
September 2018.

6. World Energy Council, 2016, “World Energy 
Resources-Coal” https://www.worldenergy.
org/wp-content/uploads/2017/03/
WEResources_Coal_2016.pdf

7. IEA Energy Technology Network, 2014, “Coal 
Mining and Logistic”, https://iea-etsap.org/E-
TechDS/PDF/P07-08_Coal%20M&L_KV_
April2014_GSOK.pdf

8. HEAL, 2013, “The Unpaid Health Bill”, https://
www.env-health.org/IMG/pdf/heal_report_
the_unpaid_health_bill_how_coal_power_
plants_make_us_sick_final.pdf

9. VerstraetenW.W. et al., 2015, “Rapid increases 
in tropospheric ozone production and 
export from China”, https://doi.org/10.1038/
ngeo2493

10. Retrieved from http://czysteogrzewanie.
pl/czym-ogrzewac/flotokoncentrat-i-mul-
weglowy/ on September 2018.

11. Koçak Y., 2011, “The Effect of Thermic Power 
Plant Waste Fly Ash on Properties of Portland 
Cement”, Journal of Polytechnic, Vol: 14 
No: 2 pp. 135-140, http://dergipark.gov.tr/
download/article-file/385589

12. Tenenbaum D.J., 2007, “Recycling: Building 
on Fly Ash Wast”, Environmental Health 
Percpective, https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC1797871/

13. Sourcewatch, retrieved from https://
www.sourcewatch.org/index.php/Coal_
waste#Drinking_water_contamination_in_
Maryland on September 2018

14. Singh J., Agrawal M. &Narayan D., 1995, 
“Changes in soil characteristics around 
coal-fired power plants”, https://doi.
org/10.1016/0160-4120(94)00035-6

15. Baba A., Gunduz O., 2008, “Fate of acidic 
mining lakes in Can lignite district, Turkey”, 
Proceedings of 36th IAH Congress, October, 
2008 Toyama, Japan, https://www.academia.
edu/20816202/Fate_of_acidic_mining_lakes_
in_Can_lignite_district_Turkey_1_Orhan_
GUNDUZ_2_Alper_BABA”

16. Wang Q. Et al., 2016, “Future of lignite 
resources: a life cycle analysis”, DOI: 10.1007/
s11356-016-7642-9



Lignite coal - health effects and recommendations from the health sector 21

17. Atilgan B., Azapagic A., 2013, “Life Cycle 
Environmental Impacts of Electricity from 
Fossil Fuels in Turkey”, https://www.
researchgate.net/publication/264863177_
Life_Cycle_Environmental_Impacts_of_
Electricity_from_Fossil_Fuels_in_Turkey

18. BGR, 2017, “BGR Energy Study” https://
www.bgr.bund.de/EN/Themen/Energie/
Downloads/energiestudie_2017_en.pdf?__
blob=publicationFile&v=2

19. CAN, HEAL, Sandbag, WWF, 2016, “Europe’s 
Dark Cloud” https://www.env-health.org/
policies/climate-and-energy/europe-s-dark-
cloud

20. World Health Organization (WHO), 2018, 
“Burden of disease from the joint effects 
of household and ambient air pollution for 
2016”, http://www.who.int/airpollution/data/
AP_joint_effect_BoD_results_May2018.pdf

21. Eurostat, 2016 November News release, 
“Slightly over 26 000 victims of road 
accidents in the EU in 2015” https://ec.europa.
eu/eurostat/documents/2995521/7734698/7-
18112016-BP-EN.pdf/aa70763e-50e9-4c5e-
ba8b-22cc18e5d282

22. HEAL, 2015, “Unpaid Health Bill- How coal 
power plants in Turkey make us sick” https://
env-health.org/IMG/pdf/19052015_hr_coal_
report_turkey_final.pdf

23. Lazarus A., European Environmental Bureau, 
2018, retrieved from https://metamag.
org/2018/05/30/jump-in-toxic-mercury-
emissions-from-german-and-polish-coal/ on 
September 2018

24. Retrieved from http://www.national-
geographic.pl/traveler/kierunki/polska-dla-
ciekawskich-belchatow-najwieksza-dziura-
w-ziemi on November 2018

25. Retrieved from https://metamag.
org/2018/07/19/polish-coal-may-be-cheating-
eu-limits/ on November 2018.

26. IEA, 2017, “Key World Statistics”.

27. Turkish Coal Enterprise (TKİ), 2016, “2015 
Kömür (Linyit) Sektör Raporu”.

28. Retrieved from http://www.enerji.gov.tr/tr-
TR/Sayfalar/Komur on 2nd November 2018

29. Turkish Medical Association (TTB) &The 
Union of Chambers of Turkish Engineers and 
Architects (UCTEA /TMMOB) 2016 “Soma 
Maden Faciası İnceleme Raporu”

30. HEAL, 2018, “toolkit Coal Power Generation 
and Health in Three Regions of Turkey; 
Çanakkale, İzmir and Tekirdağ”, https://www.
env-health.org/new-toolkit-puts-spotlight-
on-coal-and-health-in-three-turkish-cities/

31. Ministry of Environment and Urbanism, 
“Çanakkale İli Temiz Hava Eylem Planı”, 
December 2017, http://canakkale.csb.gov.
tr/canakkale-ili-temiz-hava-eylemplani-
duyuru-340745

32. Retrieved from https://www.cnnturk.com/
turkiye/canda-termik-santralde-patlama-1-
olu-1-yarali on 6th November 2018

33. Retrieved from CAN, “Cost of Coal” website, 
2018, http://costsofcoal.caneurope.org/index.
html

34. EPDK, “Enerji Lisans ve Önlisans 
Verileri”http://lisans.epdk.org.tr/epvys-
web/faces/pages/lisans/elektrikUretim/
elektrikUretimOzetSorgula.xhtml

35. Greenpeace, 2018, “Eskişehir’de Termik 
Santral Tehlikesi” http://www.greenpeace.
org/turkey/Global/turkey/report/2018/
Eskisehir’de-Santral-Tehlikesi.pdf 



Lignite coal - health effects and recommendations from the health sector22

36. Republic of Turkey Ministry of Energy and 
Natural Resources “Dünya ve Ülkemizde 
Enerji ve Tabi Kaynaklar Genel Görünümü 
2017”, 2017, http://www.enerji.gov.tr/tr-TR/
Enerji-ve-Tabii-Kaynaklar-Gorunumleri

37. Republic of Turkey Ministry of Energy and 
Natural Resources, 2014, Ulusal Yenilenebilir 
Enerji Eylem Planı (NREAP)

38. Turkish General Directorate of Energy Affairs, 
“Denge Tabloları-2017” datasets, http://www.
eigm.gov.tr/tr-TR/Denge-Tablolari/Denge-
Tablolari

39. HEAL analyse, dataset on the amount of 
used coal are retrieved from TUİK 2016, Solid 
Fuel Statistics along 12 months of bulletin, 
electricity datasets are retrieved from Turkish 
electricity transmission company, 2017, 
“2016 Yılı Türkiye Elektrik Enerjisi Üretiminin 
Kaynaklara Göre Dağılımı”

40. HEAL, 2017, “Boosting Health By Improving 
Air Quality In The Balkans” https://www.env-
health.org/wp-content/uploads/2018/06/
Boosting-health-by-improving-air-quality-in-
the-Balkans.pdf

41. HEAL, 2016, “Technical Report: Health Impacts 
of Coal Fired Power Stations in the Western 
Balkans” http://env-health.org/IMG/pdf/
technical_report_balkans_coal_en_lr.pdf

42. HEAL briefing on Healthy Energy https://
www.env-health.org/wp-content/
uploads/2017/06/HEAL-Healthy-Energy-
Paper.pdf 





The Health and Environment Alliance (HEAL) is the leading not-for-
profit organisation addressing how the environment affects human 
health in the European Union (EU) and beyond. HEAL works to shape 
laws and policies that promote planetary and human health and protect 
those most affected by pollution, and raise awareness on the benefits of 
environmental action for health.

HEAL’s over 70 member organisations include international, European, 
national and local groups of health professionals, not-for-profit health 
insurers, patients, citizens, women, youth, and environmental experts 
representing over 200 million people across the 53 countries of the 
WHO European Region. 

As an alliance, HEAL brings independent and expert evidence from 
the health community to EU and global decision-making processes to 
inspire disease prevention and to promote a toxic-free, low-carbon, fair 
and healthy future.

HEAL’s EU Transparency Register Number: 00723343929-96

HEAL gratefully acknowledges the financial support of the European 
Union (EU) and the European Climate Foundation (ECF) for the 
production of this publication. The responsibility for the content lies 
with the authors and the views expressed in this publication do not 
necessarily reflect the views of the EU institutions and funders. The 
Executive Agency for Small and Medium-Sized Enterprises (EASME) and 
the funders are not responsible for any use that may be made of the 
information contained in this publication.

Health and Environment Alliance (HEAL)
28, Boulevard Charlemagne, B-1000 Brussels, Belgium

T: +32 2 234 36 40 · info@env-health.org · env-health.org         
     @HealthandEnv      @healthandenvironmentalliance

http://env-health.org

