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INTERNATIONAL ENERGY AGENCY

The International Energy Agency (IEA), an autonomous agency, was established in November 1974.
Its primary mandate was — and is — two-fold: to promote energy security amongst its member

countries through collective response to physical disruptions in oil supply, and provide authoritative
research and analysis on ways to ensure reliable, affordable and clean energy for its 29 member

countries and beyond. The IEA carries out a comprehensive programme of energy co-operation among
its member countries, each of which is obliged to hold oil stocks equivalent to 9o days of its net imports.
The Agency’s aims include the following objectives:
Secure member countries’ access to reliable and ample supplies of all forms of energy; in particular,
through maintaining effective emergency response capabilities in case of oil supply disruptions.
Promote sustainable energy policies that spur economic growth and environmental protection
in a global context — particularly in terms of reducing greenhouse-gas emissions that contribute

to climate change.
Improve transparency of international markets through collection and analysis of

energy data.
Support global collaboration on energy technology to secure future energy supplies

and mitigate their environmental impact, including through improved energy
efficiency and development and deployment of low-carbon technologies.
Find solutions to global energy challenges through engagement and
dialogue with non-member countries, industry, international

organisations and other stakeholders. .
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INTRODUCTION

IEA Coal Information 2017 is the latest edition of an
annual publication providing sound market infor-
mation on coal to policy and market analysts and
those employed in al sectors of the coal industry.

This monitoring and reporting of historical trends and
current energy market situation provides a strong
foundation for policy and market analysis to better
inform the policy decision process toward selecting
policy instruments that are best suited to meet domes-
tic and/or international objectives.

IEA Coal Information 2017 brings together in one
volume, statistics compiled by the IEA on coa sup-
ply, consumption, trade and prices for both member
and non-member countries’. It also includes infor-
mation on coal by-products.

Part | provides important documentation that will
assist the reader in correctly using the data in this
publication and to understand the details of the sta-
tistical methodology and collection practices related
to the coal data.

Part 1l presents, in tabular form, a statistical overview
of world coal market in 2015 and 2016°. It covers
world coal production, coal trade, world coal supply,
and coal consumption for selected end uses.

Part 111 provides in tabular and graphic form, a more
detailed and comprehensive statistical picture of coal
developments in the 35 OECD member countries,
both by regional aggregate and individually. Detailed
information pertinent to specific countries has been

1. This publication is without prejudice to the status of or sovereignty
over any territory, to the delimitation of international frontiers and
boundaries and to the name of any territory, city or area. In addition,
the term “country” refersto a country or aterritory, as the case may be.
2. With the exception of some pricing data, most data for 2016 are
provisional. Some provisional data, particularly for non-OECD econo-
mies, may have been estimated by the IEA Secretariat.

compiled these specificities are presented at the end
of Partlll, along with a weighted average of the
supply-side calorific values used for preparing na-
tional energy balances for each applicable fuel.

Part IV covers summary statistics on coal balances
and trade (including partner) data for selected years
for 22 major non-OECD coal-producing and consum-
ing countries and economies, in addition to severa
regional aggregates.

Part V and Part VI provide the reference tables to the
Part Il review on coa production, consumption, trade
and prices. It adso includes some more specialised
end-use tables and selected charts.

OECD data are taken from IEA/OECD databases of
Energy Statistics that are based on annual, quarterly
and monthly submissions from OECD member coun-
tries to the Secretariat. The Energy Data Centre of the
IEA Secretariat works closely with national administra-
tion to secure consistent time series with particular re-
gard for IEA product definitions and reporting conven-
tions. This work is supplemented by the use of energy
industry publications, national statistics reports and
other material. Non-OECD data are based upon infor-
mation collected by the IEA Secretariat, official nation-
a submissions to the United Nations, and national en-
ergy publications. The resulting synthesis is published
in World Energy Balances and World Energy Satistics.
Users of this publication are directed to the Methodology
section of those publications for more detail on indi-
vidual non-Member countries covered here.

OECD coal balances and statistics, including itemized
import and export data, along with world supply data
are available on our online data service and CD-ROM.
Information on ordering the data service or CD-ROM
and other energy statistics publications is available at
the end of this book and on the IEA website at
www.iea.org/statistics. Moreover, data can also be
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obtained on a pay-per-view basis. Details are availa-
ble at http://data.iea.org.

Price data in Partsll, Il and V are derived from the
quarterly publication Energy Prices and Taxes. Read-
ers should consult this IEA/OECD publication for
detailed information on methodology, data coverage
and data sources. Country notes and documentation
are available online in the Energy Prices and Taxes
folder at: http://wds.iea.org/wds/.

Further information on reporting methodologies is
also available on the IEA website.

Within the IEA Secretariat, annual energy data are
collected by the Energy Data Centre (EDC), which is
headed by Mr. Duncan Millard.

The IEA would like to thank and acknowledge the ded-
ication and professionalism of the statisticians working
on energy data within national administrations, without
whose work, this publication would not be possible.

Within the IEA, for OECD members. electricity, and
renewable data were prepared, respectively, by Mark
Mateo, and Dae Yong Kwon, under the responsibility
of Vladimir Kubecek; oil and natura gas data were
prepared, respectively, by Aitor Soler Garciaand Laura
Thompson, under the responsibility of Erica Robin;
balances data were prepared by Rémi Gigoux, under
the responsibility of Roberta Quadrelli. Non-OECD

countries  statistics were prepared by Emmanouil
Chrigtinakis, Laila El-Ashmawy, Musa Erdogan,
Markus Fager-Pintilg, Nikolaos Kordevas, Agnieszka
Koscielniak, Claire Morel, Klaus Pedersen and Arnaud
Pincet under the responsibility of Céline Rouquette.

OECD coal datistics in the EDC were the respons-
ibility of Beatriz Martinez, whilst Samantha Mead con-
tributed to Partll, Partlll and PartIV. Vladimir
Kubecek had overall responsibility for this publication.
Elsewhere within the EDC, Loic Coent was responsible
for the CO, data and the energy economic indicators.

Also in the IEA Secretariat, input from the Energy
Supply Outlook Division, part of the Directorate of
Sustainability, Technology and Outlooks, was crucia
to the compilation of this edition, while special thanks
are also due to the Gas, Coa and Power Markets
Division and Carlos Fernandez-Alvarez and Eren
Cam for invaluable assistance.

Editorial and desktop publishing support from Sharon
Burghgraeveis also gratefully acknowledged.

Enquiries, comments and suggestions are most wel-
come and should be addressed to:

Beatriz Martinez or Vladimir Kubecek
Energy Data Centre, International Energy Agency

Telephone:  (+33) 14057 66 31 or 14057 66 87
E-mail: codag@iea.org

Geographical coverage

the list of OECD members for data starting in 1990.

What's new?

Latvia became an OECD member in July 2016. Accordingly, starting with the 2017 edition, Latvia appearsin
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COAL OVERVIEW

Summary

World coa production declined in 2016 by 458 Mt,
which is the largest decline in absolute terms since
IEA records began in 1971. This decline, which dou-
bles the one seen in 2015, was the result of a multitude
of factors, among them, the setting quotas for mine
operating days in the People’ s Republic of China.

In addition, coal demand for power generation fell in
the People’s Republic of China, the United States and
the United Kingdom, all witnessing the growth of gas
generation.

With lower demand, less coal was produced in the
United States, leading India to be the second largest
producer with 708 Mt in 2016 overtaking for first time
the US production.

Production of steam coal, coking coa and lignite all
fell in 2016. Conversely, international trade increased
in 2016 as imports grew by 1.5% to 1 331.3 Mt. The
People's Republic of China increased imports to
255.6 Mt, 25% above volumes of 2015, while Indian
imports decreased to 200.1 Mt, or 7.2%. Despite the
decline of Indian imports, the People’s Republic of
China and India, were in 2016 both, the two largest
producers and importers.

In total, across Asia Oceania region increased their im-
ports to 973.0 Mt, representing a 72.9% of globa im-
ports, showing the key role of thisregionin coal trade.

Australia and Indonesia remained the world’s largest
coa exporters in 2016. Additionally, South Africa,
Colombia and Mongolia hit records exports in 2016,
exceeding 2015 levels by 1.3%, 7.1% and 78.3%
respectively.

India's coal consumption increased by 2.1% in 2016,
continuing 18 years of constant growth, while con-
sumption in the People’s Republic of China declined

Figure 1: World coal consumption
variation 2015-2016 (Mtce)

5500 -
5475 -
5450 -
5425 -
5400 -
5375 - S

5350 - S -

5325 -

2015 China us UK Restof VietNam India  2016p

world
(net)

by 1.8% in 2016. Meanwhile, United States' consump-
tion declined by 7.8% but Indonesia saw an increase of
3.8%, continuing the 10.2% increase reported in 2015.

Electricity generation from coal-fired power plants in
OECD countries fdl by 6.1% to a new low of
3029 TWh in 2016, while total gross electricity pro-
duction grew by 0.4% compared to 2015.

Production

Total world coal production

World coa production declined in 2014 for the first
time this century. This decrease continued through
2015 and accelerated in 2016 to 458 Mt, or 6.3% |ow-
er, as combined production of all cod types fell to its
lowest level since 2010.

This reduced level, however, was ill
(56.7%) higher than production in 2000.

2.63 Gt
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Table 1: Total world coal production® (Mt)

2014 2015 2016p
Steam coal 6 010.1 5834.6 5 407.0
Coking coal 1108.7 1081.1 1074.3
Lignite 815.4 811.1 783.3
Total? coal 7934.1 7726.8 7 268.6
Peat 15.2 10.1 2
Oil Shale/sands 21.4 20.0 2

1. Production includes recovered slurries and similar sources.

2. Total coal comprises steam coal, coking coal and lignite, so excludes
peat, and oil shale and oil sands even though they are shown here for
completeness.

3. Peat and oil shale and oil sands data are not currently compiled on a
provisional basis for non-OECD countries.

The Peopl€e’ s Republic of Chinaremained the world's
leading coal producer, as it has been since 1985, with
32425 Mt of total coa produced —320.7 Mt, 9.0%
lower than in 2015. Falling production of United
States in 2016 continued an eight-year decline since
2008, decreasing to 743 Mt in 2016, 17.4% lower than
in 2015, and the lowest level since 1978.

Putting these two declines in some context, there are
currently only nine coa producing countries that pro-
duce more than 100 Mt/y; China's decline was more
than the entire 2016 production of South Africa, and
the United States decline was more than the entire
2016 production of Colombia, the world's 5" and 4™
largest coal exporters respectively.

Other countries that saw noticeable year-on-year de-
cline in 2016 were Kazakhstan and Germany with a
provisional fal of 9.4 Mt and 9.1 Mt respectively.
Declines in Ukraine were due to turmoil in the Eastern
regions of Donetsk and Luhansk in the second half of
2014 continuing through 2015 and 2016.

Table 2: Major coal producers® (Mt)

2014 2015 2016p
PR of China 3640.2 3563.2 32425
India 657.4 683.1 707.6
United States 918.2 813.7 671.8
Australia 488.8 512.4 503.3
Indonesia 488.3 453.5 460.5
Russian Federation 332.9 351.7 365.5
South Africa 260.5 258.6 256.9
Germany 186.5 184.7 175.6
Poland 137.1 135.8 130.9
Kazakhstan 114.0 107.3 97.9
Other 710.2 662.8 656.1
World 7 934.1 7 726.8 7 268.6

1. Production includes recovered slurries and production from other sources.
Data for Australia and India are provided on a fiscal basis.

In this genera trend of declining coa production,

among the ten largest producers, only India
(+24.5 Mt), Russia (+13.8 Mt) and Indonesia (+7 Mt)

INTERNATIONAL ENERGY AGENCY

increased production in 2016. Indonesia, one of the
world's leading steam coa producers and exporters,
decreased production in 2015 by 34.8 Mt. Despite the
dlight recovery of production in 2016, current levels
are still 5.7% lower compared to 2014.

Since 2000, coal production in the People’s Republic
of China has increased by 139.3%, despite falling by
13.5% since 2013. In comparison, the OECD total
coa production declined by 14.7% for the same peri-
od, being the fall in 2016 the largest annual decline.

Historically, OECD coal production as a percentage
of global production was 56.6% in 1971 but has be-
come 23.7% in 2016.

Figure 2: World total coal production (Mt)
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Figure 3: Steam coal production (Mt)
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In 1978, the OECD accounted for 42.8% of the world
steam coal production and this figure remained above
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37% until 2000. However, since then its share has
generally declined, as non-OECD countries increased
their steam coal production, predominantly led by the
expansion of the Chinese coal industry since 2001 and
OECD production fall. In 2016, the OECD’s share
(17.0%) was less than half its 1978 share (42.8%), and
its production decreased to 917 Mt, the lowest level
since 1971.

Figure 4: Shares in world steam coal
production (%)
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Coking coal production

2015 witnessed the first annual decrease in world cok-
ing coa production since 2002. This trend continued
in 2016 athough less pronounced, with world coking
coa production of 1074.3 Mt, a decrease of 0.6%.
Australia, the world's second largest producer of cok-
ing coal after the People’'s Republic of China, saw
a decline of 0.9% in 2016, after peaking in 2015
at 191.1 Mt.

On the other side of the ledger, Mongolian coking
coal production increased to 22.8 Mt in 2016, arise of
9.7 Mt compared to 2015. This was the result of a
growth in production intended for export, putting
Mongoliajust behind Australia among leading suppli-
ersto People’ s Republic of China.

However by far the most prominent story is produc-
tion and consumption by the People’s Republic of
China. Chinese production increased by 377% since
2000 to peak at 619.8 Mt in 2014 but subsequently
dropped to 592.0 Mt in 2016, 0.2% lower than in
2015. People's Republic of China increased its share
of world production from 26.0% to 55.1% over the
same period.

The three major declines of coa production in 2016
occurred in the United States (-6.9 Mt), Kazakhstan
(-6.5 Mt) and Germany (-1.7 Mt).

Lignite* production

Worldwide, lignite production fell for the 5" drai ght
year in 2016, decreasing by 2.9% to 787.3 Mt, the lowest
value since records began in 1978. This was 35.0% low-
er than the pesk of 1 210.9 Mt in 1989.

OECD lignite production fell for the 4™ straight year,
decreasing from 535.6 Mt in 2015 to 513.5Mt. This
was driven by reported decreases in Greece (-14.0 Mt),
Germany (-6.5 Mt) and Bulgaria (-4.6 Mt), and overall
was 39.9% down on the OECD maximum production
of 854.9 Mt in 1989.

Table 3: Major lignite' producers (Mt)

2014 2015 2016p
Germany 178.2 178.1 171.5
Russian Federation 68.9 73.6 73.7
United States 72.1 64.9 66.5
Australia 60.5 65.6 63.6
Poland 63.9 63.1 60.2
Turkey 62.6 56.1 56.9
India 48.3 43.8 45.0
Czech Republic 38.2 38.1 38.5
Serbia 30.0 37.8 38.4
Greece 50.8 46.2 32.3
Other 141.9 144.0 140.7
World 815.4 811.1 787.3

1. Lignite does not include oil shale and oil sands.
Data for Australia and India are provided on a fiscal basis.

Peat production

Productions (or harvests) can be highly variable and
are weather dependent for both access to the peat bogs
and for outdoor drying. Disruptions in 2012 for
Ireland and Finland were prominent, with Ireland's
production of 1.5 Mt being the lowest since IEA rec-
ords began in 1960, while peat production in Finland
in 1998 dropped to 1.7 Mt from 10.4 Mt in 1997, be-
fore returning to 8.1 Mt in 1999.

1. Production and consumption of lignite are reported as sub-
bituminous coal in Indonesia, and under other bituminous coal (along
with sub-bituminous coal) in the People’'s Republic of China. Both
reclassifications significantly affect lignite statistics, as Indonesia has
extensive lignite resources and reserves and markets for coals of lower
quality exist, while the Peopl€e's Republic of China is most likely the
second largest producer and consumer of lignite globally.

INTERNATIONAL ENERGY AGENCY
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Figure 5: World peat production (Mt)
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Despite interannual oscillations, world peat produc-
tion has followed a relatively steady decline from
69.5 Mt in 1971 to 31.5 Mt in 1990, 14.9 Mt in 2000,
and 10.1 Mt in 2015 as non-OECD production fell
from 89% of global production in 1971 to 26% in
2015.

Trade

World coal trade

Export trade of al types of coa in the world increased
by 1.9% in 2016, from a level of 1 308.1 Mt in 2015
as steam coa exports increased by 14.6 Mt (1.5%)
and coking coal exports increased by 10.2 Mt (3.4%).
The 2016 level is 21.7% above 2010 level, and total
exports have more than doubled (105.3%) since 2000.

Table 4: World coal trade (Mt)

2014 2015 2016p
Steam coal exports 1048.6 995.3 1010.4
Coking coal exports 312.4 303.9 314.1
Lignite exports 8.4 8.9 9.0
Steam coal imports 1112.1 1038.5 1045.0
Coking coal imports 295.3 267.9 282.1
Lignite imports 5.2 5.1 4.2
Total exports 1369.3 1308.1 13335
Total imports 14125 13115 13313

Balancing item 43.2 3.4 -2.2

Note: The balancing item is the difference between total coal imports and
total coal exports. This is primarily due to the different coal classification
methodologies used by the importing and exporting countries, which does
not hold on a global basis. It also occurs because of coal in-transit, coal
that is unaccounted for, and reporting discrepancies by importing and
exporting countries.

INTERNATIONAL ENERGY AGENCY

Figure 6: Steam and coking coal trade
as a percentage of consumption
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Overall, globa trade reached 1333.5Mt in 2016,
17.9% of coal consumption on an energy basis.

Global trade has been growing faster than global con-
sumption on arelatively consistent basis, as evidenced
in the chart above which shows regional trade as a
portion of consumption on an energy basis. However
in 2015, world trade decreased dlightly at 21.9% of
consumption, and increased in 2016 to 22.8%, the
highest level.

Exports

Australia and Indonesia remained the world’s largest
coa exporters in 2016, with 29.2% and 27.7% of ex-
ports on atonnage basis. Despite its decline in domes-
tic consumption, the Russian Federation, third in the
rank, contributed with 171.1 Mt — representing a share
of 12.8%.

South Africa, Colombia and Mongolia hit records ex-
ports in 2016, exceeding 2015 levels by 1.3%, 7.1%
and 78.3% respectively.

The combination of the ten largest exporting countries
shipped 95% of global coal exports during 2016.

Indonesian coal export rose slightly by 0.9% in
2016, increasing to 368.9 Mt from 365.7 Mt in 2015,
driven by high imports to the People's Republic of
China. Despite the continued declines in Chinese
coa demand, imports increased as a consequence of
the reduction in its domestic production. This rise bene-
fited Indonesia allowing the recovery of its exports
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that had falen by 16% compared to 2013 levels.
Exports to the People's Republic of China reached
98.7 Mt representing 26.7% of the total Indonesian
exportsin 2016.

Figure 7: Total coal exports by major exporters (Mt)
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The decline of United States exports by 18.5% pro-
moted the rise in Colombian exports which hit a rec-
ord of 83.3 Mt in 2016 with Colombia exporting
92.1% of its coa production. While coal production
and exports increased by 5.8% and 7.1% respectively,
domestic consumption decreased to 7.2 Mt —a decline
of 7.1%. Traditionally, the market for Colombian coal
has been Europe and North America. However,
Colombian coa exports to Asia grew in 2016, with
Japan and Korea ramping up.

Table 5: Major coal exporters (Mt)

2014 2015 2016p
Australia 375.0 392.3 389.3
Indonesia 409.2 366.7 369.9
Russian Federation 155.5 155.2 171.1
Colombia 81.2 77.8 83.3
South Africa 69.0 75.5 76.5
United States 88.2 67.1 54.7
Netherlands® 31.3 36.6 40.6
Canada 34.5 30.5 30.3
Mongolia 19.8 14.5 25.8
Kazakhstan 30.9 31.2 25.7
Other 74.7 60.7 66.3
World 1369.3 1308.1 13335

1. For 2013 data and onwards, the Netherlands made a conscious
decision to stop trying to account for coal in transit. As a consequence
there was a very large increase in both their imports and exports
leading Netherlands to be the 7th largest coal exporter despite having
no indigenous production and the world’s 6th largest coal importer.

Data for Australia are provided on a fiscal basis.

Imports

Figure 8: Total coal imports by major importers (Mt)
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Totd world cod imports were 1331.3 Mt in 2016, a
1.5% increase from 2015 numbers. The main contributor
to this rise was the People’'s Republic of China whose
importsincreased by 25.2% in 2016, to 255.6 Mt, revers-
ing partialy the 30.0% drop seenin 2015.

Table 6: Major coal importers (Mt)

2014 2015 2016p
PR of China 291.6 204.1 255.6
India 237.6 215.6 200.1
Japan 188.1 189.6 189.4
Korea 131.0 133.9 134.5
Chinese Taipei 65.8 64.8 65.6
Netherlands® 47.3 57.1 55.5
Germany 53.8 54.5 53.6
Turkey 29.8 34.0 36.2
Malaysia 21.7 25.5 28.9
Russian Federation 26.8 24.1 24.0
Other 319.0 308.3 287.9
OECD Americas 35.2 35.5 35.0
OECD Asia Oceania 330.7 335.1 333.1
OECD Europe 273.5 265.3 239.0
OECD Total 639.4 635.9 607.1
Africa + Mid. East 15.1 14.5 14.6
Other Asia Oceania 682.5 587.2 636.9
Oth. Europe + Eurasia 50.1 47.3 47.1
Other Americas 25.4 26.7 25.6
Non-OECD Total 773.1 675.6 724.2
World 14125 13115 1331.3

1. For 2013 data and onwards, the Netherlands made a conscious deci-
sion to stop trying to account for coal in transit. As a consequence there
was a very large increase in both their imports and exports leading
Netherlands to be the 7th largest coal exporter despite having no indige-
nous production and the world’s 6th largest coal importer.

Data for India and Japan are provided on a fiscal basis.

Traditionally an exporter, Viet Nam turned into an
importer in 2005. Imports by Viet Nam have been
growing since then to reach 13.3 Mt in 2016. This

INTERNATIONAL ENERGY AGENCY
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is6.4 Mt up compared to 2015, the second largest in-
crease with Australia as its biggest supplier.

In contrast to these increases, significant declines oc-
curred in 2016, most notably in India (-15.5 Mt) and
the United Kingdom (-15.9 Mt).

Looking at the OECD Asia Oceania and non-OECD
Asia Oceania (including China) regions combined,
their total imports increased to 973.0 Mt (72.9% of all
imports) from 922.3 Mt, or 70.3% in 2015, with the
top five individual importers being from this area, as
has been the case since 2009. Although China is re-
sponsible for a significant proportion, Japan, Chinese
Taipei and Korea imported significant quantities of
steam coal for electricity generation and coking coal
for steel production in 2016.

The next five largest importing countries were from
Europe or Eurasia. However their combined 2016 im-
ports of 198.2 Mt were still less than either India's or
the People’ s Republic of China s aone.

Steam coal trade

In 2016, steam coal importsin the Asia-Oceania market
increased by 36.7 Mt to 767.0 Mt, 247.2 Mt of which
was to OECD countries. Asia-Oceania imports repre-
sented 73.4% of total world steam coal trade in 2016,
up from 70.3% in the previous year.

The People’'s Republic of China's steam coa imports
increased substantially by 25.7% to 196.3 Mt in 2016,
contrasting with the drop in Indian imports, which
declined by 8.4% to 152.2 Mt. Other mgor importers
in the region were Japan (138.3 Mt, down 0.5%), Korea
(99.7 Mt — down 0.3 %) and Chinese Taipei (59.0 Mt —
up 1.2 %). In 2016, the magor steam coal suppliers to
this Asia Oceania market were Indonesia (360.4 Mt),
Austradia (204.1 Mt), the Russian Federation (74.5 Mt),
and South Africa (51.1 Mt).

Steam coa imports in the Europe/Eurasian market
were 223.4 Mt in 2016, 31.3 Mt lower than in 2015.
This market now represents 21.4% of total world
steam coal trade, compared to 39.9% in 2000 and
65.4% in 1991, which included new international
trade between members of the Former Soviet Union.

Within the region, the major Europe/Eurasian import-
ers were the Netherlands with national imports and
aso transit stocks (51.7 Mt), Germany (43.1 Mt),
Turkey (30.4 Mt, up 2.3 Mt), the Russian Federation
(21.1 Mt, predominantly from Kazakhstan) and Italy
(14.4 Mt). The United Kingdom descended several
positions in the list as imports decreasing to 5.5 Mt,
from 19.5 Mt in 2015 and 35.9 Mt in 2014.

INTERNATIONAL ENERGY AGENCY

The 2016 main steam cod suppliers to this market were
the Russian Federation (65.2 Mt), Colombia (58.7 Mt),
Kazakhstan (22.5 Mt), South Africa (22.1 Mt), and
the United States (20.0 Mt).

Coking coal trade

Total world coking coal exports increased by 3.4% to
314.1 Mt in 2016 fiscal year. Australia remained by
far the largest exporter of coking coa at 189.2 Mt,
accounting for 59.9% of coking coal exports, down
from 61.8% in 2015.

Table 7: Major coking coal exporters (Mt)

2014 2015 2016p
Australia 180.5 187.7 188.0
United States 54.5 41.7 37.1
Canada 31.1 28.0 28.0
Mongolia 7.7 125 23.6
Russian Federation 21.1 18.5 21.7
Other 175 155 15.7
World 312.4 303.9 314.1

Data for Australia are provided on a fiscal basis.

The United States remained, the second largest coking
coa exporter with a volume of 37.1 Mt, down by
11.0% from 41.7 Mt in 2015, while third-ranked
Canada remained flat exporting 28.0 Mt of coking
coa. Exports from Mongolia increased by 88.5%, to
23.6 from 12.5 in the previous year, overtaking the
Russian Federation position whose exports increased
by 17.7% reaching a volume of 21.7 Mt. The com-
bined total of the five largest exporters accounted for
95% of the global coking coal exportsin 2016.

Consumption

Total coal consumption?

In 2016, tota globa coal consumption in energy terms
decreased by 1.9% or 105.7 Mtce, as OECD consump-
tion decreased by 70.8 Mtce (5.3%) and non-OECD
countries decreased consumption by 34.9 Mtce (0.9%).
The new OECD coal consumption level of 1273.1 Mtce
was the lowest level since 1979 and was 23.5% lower
than the maximum coa consumption by OECD coun-
tries of 1 665.3 Mtce in 2007.

2. Total coa refers to the sum of anthracite, other bituminous coal,
coking coal, sub-bituminous coal and lignite, converted to a common
energy unit, million tonnes of coa equivalent (Mtce). Consumption
data for the provisional year (2016p) for non-OECD countries, unless
supplied, are estimated from production and trade data obtained from
partner countries and other secondary sources. Stock changes are usu-
aly not accounted for.
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Figure 9: World coal consumption (Mtce)
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Consumption in the People's Republic of China de-
clined by 1.8% in 2016, or 51.2 Mtce to 2 787.5 Mtce,
as aresult of several factors such as the change in the
economic growth model and the air pollution concerns.

Steel production and cement manufacture are indus-
tries strongly dependant on coa, with China the
world'slargest producer. In 2015 the Peopl€' s Republic
of China produced 446 Mt of coke oven coke (66.0%
of world production), 804 Mt of crude steel (49.6% of
world production), 696 Mt of pig iron (59.9% of
world production), and around 2.35Gt of cement
(57.3% of world production)®,

Figure 10: Shares in world coal consumption (%)
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3. Iron and steel data are provided by the World Steel Association and
cement data by the United States Geological Survey.

India's consumption grew by 2.1% in 2016 to reach
549.8 Mtce continuing with the trend of the last
18 years, while in 2016, the United States consump-
tion declined by 7.8% from 535.6 Mtce to 494.1 Mtce.
This means that the United States has dlipped to be-
come the third largest coal consumer on an energy ba-
sis, being overtaken by the People's Republic of China
in 1987 and Indiain 2015.

Domestic coal consumption in Indonesia increased by
3.8% in 2016 to reach 60.8 Mtce. The country has
kept a constant growth pace during the last five years,
reflected an increase of 22.4 Mtce or 58.3% since
2011.

Consumption changes in the United States and the
United Kingdom were a key driver of changes to
OECD tota consumption as United States consumption
declined by 41.6 Mtce, United Kingdom by 17.2 Mtce,
and the other 33 countries in the | lower coal use for
power generation, with increasing in the use of natural
gas and renewable sources.

Steam coal consumption

World steam coal consumption was down 3.9% in
2016, decreasing by 227.9 Mt. Steam coa consump-
tion in the OECD decreased by 78.2 Mtto 1 172.8 Mt,
including a decrease of 50.3 Mt in the United States.

A downturn of 17.4 Mt or 53.2% in the United King-
dom was largely due to electricity generation from coa
or cod products declining by 59.4%, or 45 TWh. This
generation was mostly replaced by increases in genera-
tion from natural gas (43 TWh).

Table 8: Major steam coal’ consumers (Mt)

2014 2015 2016p
PR of China 3207.3 3141.4 2 959.5
India 740.1 746.6 761.4
United States 742.5 633.2 582.9
South Africa 189.6 180.5 178.0
Japan 137.0 138.9 138.3
Korea 100.1 100.6 101.8
Indonesia 79.1 86.8 90.6
Russian Federation 77.4 85.8 83.4
Poland 61.0 58.5 62.8
Kazakhstan 62.6 58.3 59.6
Chinese Taipei 59.7 57.3 59.0
Australia 46.9 47.9 52.8
Other 507.2 516.3 492.2
World 6 010.5 5852.1 5622.3

1. Steam coal comprises anthracite, other bituminous coal and sub-
bituminous for all countries.

Data for Australia, India and Japan are provided on a fiscal basis.

INTERNATIONAL ENERGY AGENCY
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Viewed on a regional basis, steam coa consumption
decreased by 8.2% in the OECD Americas, while it
increased slightly by 1.1% in OECD Asia Oceania, and
declined, by 9.7% in OECD Europe. Non-OECD steam
coal consumption decreased by 3.3% to 4 451.4 Mt in
2016.

Coking coal consumption

Global coking coa consumption fell by 5.1 Mt or 0.5%
in 2016 to 1 046.6 Mt, an increase of 582.8 Mt or 126%
since 2001. Consumption within the People' s Republic
of China accounts for 62.1% of globa coking coal
consumption.

Figure 11: World coking coal consumption (Mt)
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Coking coal consumption in the OECD also decreased
by 2.6% to 173.4 Mt in 2016, remaining 13.3% below
the pre-economic crisis level in 2008.

Lignite® consumption

The 2016 global lignite consumption was 784.7 Mt,
the lowest since records began in 1978, with con-
sumption decreasing by 21.7 Mt or 2.7% from 2015.

Despite the decrease of 2.9%, Germany remained the
largest producer and consumer of lignite in 2016,
using 171.9Mt, ahead of the Russian Federation
(69.8 Mt). United States consumption decreased

4. Production and consumption of lignite are reported as sub-
bituminous coal in Indonesia, and under other bituminous coal (along
with sub-bituminous coal) in the People’'s Republic of China. Both
reclassifications significantly affect lignite statistics, as Indonesia has
extensive lignite resources and reserves and markets for coals of lower
quality exist, while the People’s Republic of China is most likely the
second largest producer and consumer of lignite globally.

INTERNATIONAL ENERGY AGENCY

dightly by 0.7%, despite production increased by
24% or 1.6 Mt to 66.5Mt. Australia saw a lignite
consumption fall by 1.8 Mt but remained the fourth
largest consumer, while Greece lost several places due
to the drop of 23.4%, down to 33.9 Mt.

Table 9: Major lignite consumers (Mt)

2014 2015 2016p
Germany 177.0 177.0 171.9
Russian Federation 67.3 72.2 69.8
United States 76.5 67.9 67.4
Australia 60.5 65.4 63.6
Poland 63.8 63.0 60.4
Turkey 64.7 56.7 56.4
India 47.0 42.2 46.0
Serbia 30.7 38.4 38.7
Czech Republic 384 37.8 37.8
Greece 51.9 44.3 33.9
Other 140.8 141.5 138.4
World 818.6 806.4 784.3

Data for Australia and India are provided on a fiscal basis.

As things stand, lignite consumption in OECD countries
hit a minimum record since 1978 after a new decrease
of 3.9% from 2015 to 516.1 Mt.

Figure 12: World lignite consumption (Mt)
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Coke oven coke consumption

Coke oven coke satistics for non-OECD countries are
not available for 2016. However, in 2015, OECD coun-
tries accounted for 18.3% of world coke oven coke con-
sumption astotal of the global consumption of 676.8 Mt.
Consumption within the People's Republic of China
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(438.3 Mt), contributed 64.8% of global consumption
and 79.2% of non-OECD consumption in 2015. This
is 10.8 times larger than Japan’s 2015 consumption
and 11.5 times more than the second largest non-
OECD consumer, the Russian Federation.

Table 10: Major coke oven coke consumers (Mt)

2013 2014 2015
PR of China 456.7 467.6 438.3
Japan 40.7 42.1 40.5
Russian Federation 34.1 37.0 38.1
India 30.0 32.3 33.0
Korea 15.1 18.9 19.4
Ukraine 16.3 14.3 13.4
Germany 11.3 11.2 11.4
Brazil 115 11.7 11.4
United States 13.0 13.0 11.3
Other 60.7 62.4 60.0
World 689.4 710.5 676.8

Data for India and Japan are provided on a fiscal basis.

Uses of coal

Figure 13: Percentage of primary coal used for
electricity and commercial heat production
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Coal comprises steam coal, coking coal and lignite. Power and commercial
heat produced from derived products is not shown here, and instead counts
as consumption in transformation to manufacture the secondary fuel.

Coal continues to be primarily used for the generation
of electricity and commercia heat, with 65.5% of
primary coal being used for this purpose globally in
2015, and 82.7% in OECD countries.

Cod is also essentia for the iron and steel industry and
has increased substantially during the last 40 years,
driven primarily by increased production in China
The share of non-OECD countries is 82.8% of the
total global consumption, or 1.0 Gt.

Figure 14: Primary coal’s OECD and Non-OECD
breakdown by broad activity (Mt)
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Residential also contains data for the Commercial and public services
sector. Iron and steel includes coke oven coke manufacture and PCI/GCI.
In addition to other conventional consumption, Other includes non-
specified industry, which may contain iron and steel consumption, and
also non-energy uses.

Figure 15: Electricity and commercial heat
production, outputs by region (EJ)
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In OECD countries in 2016, the share of electricity
and heat produced from primary coal as a fuel fell to
a new low of 27.5%, down from 29.2% in 2015
and 44.4% in 1985.

Looking at the three OECD regions, we see differing
pathways, with OECD Europe declining to 22.2% in
2016 from 49.1% in 1971, while the OECD Americas
dropped from 41.0% in 1971 to 27.1% in 2016.
Meanwhile in OECD Asia Oceania, generation from
coal hasrisen from 18.0% in 1971 to 39.4% in 2016.

INTERNATIONAL ENERGY AGENCY
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Figure 16: Share of electricity and heat produced
from primary coal in 2015 (%)
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Each vertical line illustrates the historical highest-lowest value (top-
bottom). The round point corresponds to 2014 level.

To date, despite the wide variety of factors influenc-
ing positive and negative growth in this regard, the
global share of heat and power generated from coa
has remained around 40% over the last 40 years of
data as generation outputs have grown from 22.3 Exa-
joules (EJ) in 1971 to 101.0 EJin 2015.

Gross €electricity production in 2016 in the OECD
(excluding generation from pumped storage plants)
remained almost constant at 10 897 TWh, an increase
of 0.4% compared to 2015, while the share of electric-
ity generated from coal-fired plants in OECD coun-
triesfell by 6.1% to 3 029 TWh.

Heat produced in combined heat and power (CHP) or
heat only plants was 2 999 PJ during this period,
down 1.4% from 3 040 PJ, while the share of heat
produced from coal-fired plants in OECD countries
declined to 690 PJ from 725 PJin 2015.

If we look at electricity and heat generated in 2016
and adopt 2015 efficiencies, the potential coa inputs
in OECD countries for electricity and heat generation
fell to 1064.8Mtce — a potential decrease of
60.1 Mtce or 5.6%. Following the same trend we see a
higher theoretical decrease in United States, down
from 486.8 Mtce in 2015 to 446.5 Mtce in 2016 — an
8.3% decline.

Pulverised coal injection (PCI)

The latest available data for 2015 shows that total PCI
consumption increased by 3.3% or 1.5Mt. Consump-
tion decreased for second year in Japan (0.2 Mt) and
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dlightly increased in Korea (0.1 Mt), the two largest
consumers of PCI in 2015. Oher increases occurred in
the Russian Federation becoming the third major con-
sumer (1.1 Mt), Germany (0.2 Mt), India (0.2 Mt) and
Austriathat jumped up 0.5 Mt from 2014 levels.

Table 11: PCl used in blast furnaces
(major consumers in thousand tonnes)

2013 2014 2015
Japan 14 681 14 207 14 005
Korea 9092 8 827 9592
Russian Federation 3831 4 020 5080
Germany 4 460 4 650 4881
India 3037 3237 3390
France 2 505 2 840 3033
Netherlands 1299 1398 1496
United Kingdom 1411 1513 1444
Chinese Taipei 1111 1383 1381
Belgium 1087 1080 1035
Spain 759 780 879
United States 1461 1207 870
Austria 187 230 764
Turkey 744 651 690
Italy 815 1021 672
Slovak Republic 576 655 608
Sweden 443 396 313
Czech Republic . 276 300
Poland 141 184 270
Norway 113 106 74
Australia 206 190 60
Serbia 25 37 56
Finland . . 53
World 47984 48888 50946

Data for Australia, India and Japan are provided on a fiscal basis.

Data for OECD countries are shown here as submitted, and this may
differ from consumption data available elsewhere where portions may
have been moved from blast furnace transformation to consumption in
the iron and steel industry as part of the IEA blast furnace model.

See Table 4.4 in Part VI for other countries and historical data. In-
cludes granular coal injection for some countries. Data for PR China
are not available.

The top five reported PCI consumers (Japan, Korea, the
Russian Federation, Germany, and India) accounted
for 72.5% of al PCI consumption, up from 71.5% in
2014.

Many countries are starting to use PCI techniques as it
is the case of Finland since fall of 2015. Other emerg-
ing economies are injecting metallurgical quality coal,
but are not yet providing statistics in this area. For
example, reasonable estimates for the magnitude of
PCI use in the Peopl€e's Republic of China could out-
weigh the entire table above.
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Coal resources and
reserves

Coal reserve estimates

In its 2016 study®, the German Federal Institute for
Geosciences and Natural Resources (BGR) estimates
that proven economically recoverable global coa re-
serves were 1 029.0 billion tonnes, an increase of
44.4 billion tonnes from its 2015 studly.

These proven reserves represent 133.1 years of pro-
duction at current levels, up from 124.2 years in 2015
as reserves increased by 4.51% and production de-
creased by 2.5%. Overall, the long-term trend shows a
decreasing number of years available at given produc-
tion level despite the increase of 2015.

Table 12: Changes in production at current levels
over time. World and China (Gt)

Coal Proven reserves Production Years
Edition World China World China  World China
2003 9845 1145 486 1.45 202.6 79.0
2004 907.3 1145 491 154 184.8 74.4
2005 909.1 1145 5.27 1.82 172.5 62.9
2006 989.5 1145 5.66 2.09 174.8 54.8
2007 934.9 133.2 6.02 2.32 155.3 57.4
2008 1019.3 192.0 6.37 2.52 160.0 76.2
2009 989.9 192.0 6.64 2.72 149.1 70.6
2010 997.2 191.6 6.84 2.84 145.8 67.5

2011 1000.5 191.6 6.97 3.04 1435 63.0
2012 1003.8 191.6 7.35 3.32 136.6 57.7

2013 1037.6 191.6 7.8 3.61 133.0 531
2014 1052.1 1916 7.92 3.68 132.8 52.1
2015 968.2 128.0 797 3.75 1215 341
2016 984.6 131.6 7.93 3.64 1242 36.2

2017 1029.0 133.7 7.73 3.56 133.1 37.6

Reserves data from 2003 to 2005 are from the World Energy Council,
while other data are provided by BGR.

Reserve data are as submitted in initial publications. Production data are
inclusive of current country revisions.

5. Reserves, Resources and Availability of Energy Resources, Federal
Institute for Geosciences and Natural Resources, Hanover, Germany,
2016.

Current world hard coal total resources are estimated
to be 17.7 trillion tonnes, or over 18 times current
proven reserves, while lignite resources amount to
another 4.4 trillion tonnes. So taking the example of
the People's Republic of China, proven reserves are
deemed to currently constitute just 2.4% of their total
hard coal resources (5.3 Tt).

For most years where expansion of proven reserves
has occurred, it has done so outside of a commodities
boom cycle, so record prices are not driving reclassi-
fication between resources and reserves. Thisis inter-
esting, as it shows that tens of billions of tonnes of
proven reserves are being identified in greenfield sites
annually, despite currently depressed prices, which
are currently problematic for some existing producers.
This also indicates that a not inconsiderable percent-
age of resources exist as resources rather than proven
reserves, simply because no one has invested the
funds to prove them, or they were pending upon third
party infrastructure investment.

Geographic location of proven coal reserves

Although coal resources are widely distributed
around the world®, proven coal reserves tend to be
concentrated in the countries which rely on coal for
domestic energy or export revenue.

The People’s Republic of China accounts for 13.0%
of proven reserves while India accounts for a 9.2%.
OECD countries controlled 48.3% of the proven to-
tal coal reserves in 2015, with United States as the
main contributor with a 24.4% in 2015.

Proven reserves in the top five producing countries
account for 523 Gt of hard coa and nearly 128 Gt of
lignite, for 73.4% and 40.3% respectively of global
proven reserves. If you then include the 6" largest
producer, the Russian Federation, this becomes 83.2%
of hard coal reserves and 68.9% of lignite reserves.

6. The range of definitions of coal resources and reserves and an
overview of the national classification systems is provided in an
Appendix to Major Coalfields of the World, IEA Coa Research,
London, June 2000.
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1. DEFINITIONS OF PRODUCTS AND

FLOWS

The energy statistics tables provide a set of commodi-
ty balances for all sources of energy (“products’):
primary coal and coal products, peat, natural gas pri-
mary oil and oil products, solid biofuels, liquid biofu-
els, biogases, waste, as well as electricity and heat,
which are derived from various sources.

Each commodity balance is divided into three main
blocks of “flows’: from top to bottom, the first show-
ing supply, the second showing the transformation
processes and energy industries, and the third show-
ing final consumption, broken down into the various
end-use sectors.

The definitions of products and flows presented in this
chapter are based on those of the Joint |EA/Eurostat/
UNECE annual energy questionnaires’, and on the
United Nations International Recommendations on
Energy Satistics.?

Products

Coal

Coa is a family name for a variety of solid organic
fuels and refers to a whole range of combustible sed-
imentary rock materials spanning a continuous quality
scale. For convenience, this continuous series is often
divided into two main categories, which are them-
selves divided into two subcategories:

e Hard coal
- Anthracite

1. www.iea.org/statisti cs/resources/questionnaires/annual/
2. http://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf

e Bituminous coal
- Coking coal
- Other bituminous cod
e Brown coa
- Sub-bituminous coal
- Lignite

In cases where data are presented in Mtoe or Mtce in
this book and sourced to OECD/IEA World Energy
Balances, the term “Coa” includes al primary coal
types listed above, and coa products (patent fuel,
coke oven coke, gas coke, coa tar, BKB, coke oven
gas, gas works gas, blast furnace gas, and other recov-
ered gases). For simplicity in some cases, coal, peat
for energy use, peat products and oil shale and ail
sands are shown together as coal.

Classifying different types of coa into practical cate-
gories for use at an international level is difficult for
two reasons:

Divisions between coa categories vary between clas-
sification systems, both national and international,
based on calorific value, volatile matter content, fixed
carbon content, caking and coking properties, or some
combination of two or more of these criteria.

Although the relative value of the coals within a par-
ticular category depends on the degree of dilution by
moisture and ash and contamination by sulphur,
chlorine, phosphorous and certain trace elements, these
factors do not affect the divisions between categories.

Coa quality can vary and it is not always possible to
ensure that the available descriptive and analytical
information is truly representative of the body of coal
to which it refers.

INTERNATIONAL ENERGY AGENCY
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The International Coal Classification of the Economic
Commission for Europe (UNECE) recognises two
broad categories of coal:

i) Hard coa: Coa of gross calorific value not less
than 5732 kcal/kg (24 GJ/t) on an ash-free but
moist basis and with a mean random reflectance of
vitrinite of at least 0.6 percent.

ii) Brown coal: Non-agglomerating coal with a gross
calorific value less than 5732 kcal/kg (24 GJ/t)
and with a mean random reflectance of vitrinite of
less than 0.6 percent.

The IEA has adopted the basis of these definitions of
hard coal and brown coal in this book and in other
publications for presenting statistics relating to coal
production, trade and consumption throughout the
history of these publications.

Over 20 international organisations including the In-
ternational Energy Agency, Eurostat and the United
Nations Statistics Division have been collaborating
since 2005 under the umbrella of the Intersecretariat
Working Group on Energy Statistics (InterEnerStat)
to harmonise a collective energy vocabulary between
organisations and anticipate future needs. This work
was aso to feed into the UN’s International Recom-
mendations for Energy Statistics:
http://unstats.un.org/unsd/energy/ires/default.htm.

The harmonised suite of product and energy flow def-
initions are available at:
www.iea.org/interenerstat_v2/meetings.asp.

It should be stressed that this classification system is
based on the inherent qualities of the coa in question
and not on the fina use of the coal. In this way the
classification system attempts to be objective and
simple to apply, which should also minimise the dif-
ferences between reported data from consumer and
producer nations or producers and consumers on a
national basis.

Some countries however may still choose to report
consumption by classification based on or guided by
usage, so data presented in this book may differ from
those presented in the national publications of indi-
vidual countries because the countries may have
adopted a different coal classification and reporting
system that better suits their particular national needs.
As far as possible, national coal statistics reported by
the IEA in this book and in other publications have
been adjusted to be consistent with the 1EA defini-
tions noted above, however this may not always be
the case.
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In order to improve the information base for coal
market analysis and projections, these two main cate-
gories of coa have been further sub-divided in
IEA/OECD Coal Statistics from 1978 as follows:

Hard coal

Hard coal is calculated as the sum of anthracite and all
bituminous coals.

e Anthracite is a high-rank, hard coal used mainly
for industrial and residential heat raising.

e Bituminous coal is a medium- to high-rank coal
used for gasification, industrial coking and heat
raising and residential heat raising:

- Bituminous coal that can be used in the produc-
tion of a porous coke capable of supporting a
blast furnace charge is known as coking coal.

- Other bituminous coal, not included under cok-
ing coa, may aso be commonly known as
thermal coal; however this less formal grouping
increasingly tends to include a range of brown
coas. Also included in other bituminous coal
statistics are recovered slurries, middlings and
other low-grade, higher-rank coa products not
further classified by type.

Due to the differing nature of the criteria for these
coal types, in some cases it is possible to fulfil some,
but not al criteria. In this case a judgement call needs
to be made. As a genera rule, para-bituminous and
ortho-bituminous coals tend to be classed as other
bituminous coal despite failing to meet one of the cal-
orific or vitrinite mean random reflectance criteria
requisite for hard coal classification.

Primary coal used in pulverised (or granular) coal
injection in blast furnaces is commonly abbreviated to
PCI (or GCI) cod. In this book PCI includes GCI.
The IEA does not have a separate product classifica
tion for PCI as the term defines a particular end-use
for coal. In IEA statistics, PCl is generally included in
steam coal, with the exception of Japan, Korea, the
Netherlands, Poland, the Slovak Republic, Turkey (for
some years) and the United Kingdom, where it is in-
cluded with coking coal. This also means that produc-
tion and trade of PCI suitable coal are not available in
this book.

Note: In editions prior to Coal Information 2014, for the
following countries, hard coal data also contained sub-
bituminous coal: Australia, Belgium, Chile, Finland,
France, Iceland, Japan, Korea, Mexico, New Zealand,
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Portugal and the United States. Prior to 1978, where
only hard coal and brown coal are available as
classification breakdowns, hard coal data for these
countries may still contain sub-bituminous coal data.

Brown coal

Brown coa is caculated as the sum of sub-
bituminous coal and lignite. Until Coal Information
2013, oil shale mined and combusted directly was
reported as lignite, while shale oil was reported as
other hydrocarbons in Oil Information. Since the 2014
edition, oil shale and oil sands have their own catego-
ry, while shale oil continues to be reported as other
hydrocarbons in Oil Information.

Definitions for sub-bituminous coa and lignite are as
follows:

e Sub-bituminous coal: non-agglomerating coals
with a gross calorific value between 4 777 kcal/kg
(20 GJit) and 5 732 kcal/kg (24 GJ/it) on an ash-
free but moist basis.

e Lignite: non-agglomerating coal with a gross calo-
rific value less than 4 777 kcal/kg (20 GJ/t) on an
ash-free but moist basis.

Note: In the 2014 edition, the calorific floor for sub-
bituminous coal (on an adjusted basis) was raised from
4165 kcal/kg to 4 777 kcal/kg. Very little product re-
classification from sub-bituminous coal to lignite oc-
curred asaresult of this change in requirements.

Steam Coal

In addition to the other coal aggregates, we also pro-
vide data for steam coal. While coking coal tends to
have more specific applications, a more general use of
coal is combustion to provide heat, often with the spe-
cific use of raising steam in a boiler.

Steam coal in this publication contains all anthracite,
other bituminous coa and sub-bituminous coal, but
not lignite or coking coal.

Prior to the 2012 publication, al hard coals that were
not coking coal (including the sub-bituminous coal
from the excepted countries listed above) were classed
as steam coal. This also included by necessity coun-
tries (not listed) where sub-bituminous coa was una-
ble to be separated from other bituminous coal data
for reporting purposes.

For the Coal Information 2012 publication onwards,
the definition of steam coal was adjusted to include all
sub-bituminous coals. This move was done to achieve

greater congruence with practical, formal and informal
definitions of steam (thermal) coal in the market and
coal industry at large.

The definitions of hard coal and brown coa as aggre-
gates in terms of their component parts remain un-
changed and consistent with the UNECE guidelines
above and InterEnerStat definitions. This means hard
coal can no longer be calculated by adding steam coal
data to coking coa data.

Coal products

The primary coal types mentioned above may be di-
rectly consumed or transformed into another fuel or
energy source. Derived solid fuels and liquids are
products resulting from the transformation from hard
coa, brown coal or other primary solid fuels, some-
times with the addition of other materials.

Coke oven coke

Coke oven coke is the solid product obtained from the
carbonisation of coal, principally coking coal, at high
temperature. It is low in moisture content and volatile
matter. Coke oven coke is used mainly in the iron and
steel industry, acting as an energy source and a chem-
ical agent. Also included are semi-coke (a solid prod-
uct obtained from the carbonisation of coal at a low
temperature), lignite coke (a semi-coke made from
lignite), coke breeze and foundry coke. The heading
other energy industry own use includes the consump-
tion at the coking plants themselves. Consumption in
the iron and steel industry does not include coke con-
verted into blast furnace gas. To obtain the total con-
sumption of coke oven coke in the iron and steel indus-
try, the quantities converted into blast furnace gas have
to be added (these are included in blast furnaces).

Gas coke

Gas coke is a solid by-product of coa used for the
production of town gas in gas works. Gas coke is used
for heating purposes.

Patent fuel

Patent fuel is a composition fuel manufactured from
coa fines by shaping with the addition of a binding
agent such as pitch. The amount of patent fuel pro-
duced may, therefore, be slightly higher than the actu-
al amount of coa consumed in the transformation
process. Consumption of patent fuels during the pa
tent fuel manufacturing process is included under other
energy industry own use.
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Brown coal brigquettes (BKB)

BKB is a composition fuel manufactured from lignite
or sub-bituminous coal, produced by briquetting under
high pressure with or without the addition of a binding
agent. These figures include peat briquettes, dried
lignite fines and dust. The heading other energy in-
dustry own use includes consumption by briquetting
plants.

Coal tar

Codl tar is a result of the destructive distillation of
bituminous or of the low-temperature carbonisation of
brown coal. Coal tar from bituminous coal is the lig-
uid by-product of the distillation of coal to make coke
in the coke oven process. Coal tar can be further dis-
tilled into different organic products (e.g. benzene,
toluene, naphthalene), which normally would be re-
ported as afeedstock to the petrochemical industry.

Quite a few countries are currently unable to report
coal tar data. For these countries, coke oven transfor-
mation losses will likely appear larger than they actu-
aly are, while consumption data will obviously be
missing from the relevant end-use sector.

M anufactured Gases

Manufactured gases created outside of refineries,
sourced primarily from solid hydrocarbons are reported
on the coal questionnaire. They include purpose built
products like gas works gas, whose manufacture is the
main purpose of the transformation process, and prod-
ucts like coke oven gas and blast furnace gas which are
useful energy by-products of another process.

Coke oven gas

Coke oven gas is obtained as a by-product of solid
fuel carbonisation and gasification operations carried
out by coke producers and iron and steel plants. It is
caorifically rich, and when cleaned is predominantly H,.

Gasworks gas

Gas works gas covers all types of gas produced in
public utility or private plants, whose main purpose is
the manufacture, transport and distribution of gas, re-
gardless of process. It includes gas produced by
carbonisation (potentially including gas produced by
coke ovens and transferred to gas works), by total
gasification (with or without enrichment from oil
products) and by reforming and simple mixing of gas-
es, which may include air.
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Coa seam gas is reported on the natural gas question-
naire as colliery gas, as most likely will be the case
for underground coal gasification (UGC).

Note: In terms of aggregated data for fossil-fuel fami-
lies, starting with the 2011 edition, gas works gas is
included a